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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpamMmbl MO0 OUOJOTUM TEOPETUUYECKYIO OCHOBY
JUIsl OMpENENICHUs] MOJIXO0/I0B K (POPMHUPOBAHUIO COAEpKaHUS y4eOHOro
npeamera «buonorus» cocraBuiIn: KOHUENTyaldbHble mojoxeHus @I'OC
COO o B3auMOOOYCIIOBJICHHOCTH LIE€NieH, COJEpKaHMs, pe3yIbTaToOB
oOyueHuss W TpeOOBaHMI K YypPOBHIO TOJTOTOBKH BBIITYCKHUKOB,
NoJIOKEHUs 00 oOmuX LensiX | M[PUHLUIAX, XapaKTepPU3YIOLIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeAHEero oOiiero oOpa3oBaHUS B
Poccuiickoii @enepanuu, a Takke MOJIOKEHUS O crelupuKe OUOJIOTHH, e
3HAYEHUU B MO3HAHUU KUBOM MPUPOABI U 00ECIEUEHUU CYIIECTBOBAHUS
yejoBeyeckoro — obmectBa.  CorjlacHO  Ha3BaHHBIM  MOJIOXKEHUSM,
ONpeNeNieHbl OCHOBHbIC (PYHKIMM MporpaMMbl 1O OuoJoruu U €€
CTPYKTypa.

[Iporpamma no Ouosioruu NaéT MpeicTaBlIeHUE O IENsX, 00 oOIiei
CTpaTteruu oOy4eHHs, BOCIUTAHUS U Pa3BUTHs 00YUaIOIIUXCSl CPEICTBAMU
ydueOHoro npeamMera «buomnorus», onpeaenser o0sa3aTelbHOe NPEeIMETHOE
COJIEp’)KaHUE, €r0 CTPYKTYpy, paclpeleieHue MO pasjeliaM U TeMawm,
PEKOMEHIyeMYI0 TOCJIEIOBATEILHOCTh M3YYCHHUS] y4eOHOTrO Marepuaia ¢
y4€TOM  MEXIPEAMETHBIX M  BHYTPUIIPEAMETHBIX CBA3EH, JIOTMKH
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YUYaIOIINXCS.

B mporpamMme 1mo OMONOTHMU TakKe YUYWUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM  JIMYHOCTHBIM,  METanpeAMETHBIM UM  MPEIMETHBIM
pesynbTaTam o00y4deHuss B (OPMUPOBAHMHM OCHOBHBIX BHJIOB Y4YEOHO-
MO03HABATENLHON JIESITEIbHOCTU/y4eOHbIX JIEUCTBUM OO0y4aloImuxcs T0
OCBOEHHIO COJIEpKaHUSI OMOJIOTUYECKOr0 00pa30BaHusl.

B nporpamme mo Owmonorumm (10-11 kmaccel, 6a30BbIil ypOBEHB)
peanu30BaH MPUHITUI TPEEMCTBEHHOCTH B U3YYEHUHU OMOJIOTHH, OJ1aronaps
yeMy B HEH NPOCMATPUBAETCS HAMPABICHHOCTh HA pPa3BUTHE 3HAHUM,
CBSI3aHHBIX C (OPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHMPOBO33PEHUSI,
IEHHOCTHBIX OPHUEHTAlMi JIMYHOCTH, SKOJOTMYECKOIO  MBIILJICHUS,
MPEeJICTaBICHU O 3J0pOBOM 00pa3e KHU3HU U OCpPEKHBIM OTHOIICHHUEM K
OKpyXaromen mnpupoaHorn cpene. Iloatomy Hapsgy ¢ U3ydeHHUEM
0011e0MOJTIOTUYECKUX TEOPHUH, a TaKKe 3HAHUM O CTPOCHUHU KUBBIX CHCTEM
pPa3HOro paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX IMPOIECCOB B
nporpaMMe 1O  OHOJOTMM  yJIEJIeHO BHUMAHHE  HCIOJIb30BAHUIO



MIOJTYYCHHBIX 3HAHUN B MOBCEIHEBHOM KWU3HU ISl PEIICHUS TPUKIATHBIX
3alay, B TOM 4YHCJE: TPO(PHUIAKTUKKA HACIEACTBEHHBIX 3a00JIeBaHUMN
4elioBeKa, MEIMKO-TeHETUYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAHMS
HKOJIOTMYECKU 11e7ecOo00pa3HOro TOBEICHUSI B OKPYIKAIOLIEH MPUPOTHON
cpele, aHanau3a BIHSHUS XO3SMCTBEHHOW JESATEIIbHOCTHM 4YEJIOBEKA Ha
COCTOSIHME€ TIPUPOAHBIX H HCKYCCTBEHHBIX OKOCHCTEM. Y CHUIJICHHE
BHUMAaHMS K TIPUKIAQAHOW  HANPABJICHHOCTH Y4eOHOro MpeameTa
«buonorus» NpoAMKTOBAaHO HEOOXOJAMMOCTbIO 00ECTICUECHUS YCIOBUM IS
peIeHusT OHOW W3 aKTyalbHBIX 3aJad IIKOJBHOTO OHOJIOTHYECKOTO
oOpa3oBaHMsl, KOTOpas TMpeAnonaracT (opMUPOBaHUE y OOYyYarONIUXCS
CIIOCOOHOCTH aJanTHPOBATHCS K U3MEHEHUSIM JTUHAMUYIHO
Pa3BUBAIOIIIETOCS] COBPEMEHHOT'O MHUPA.

buonoruss Ha ypoBHE cpenHero oOImero oOpa3oBaHUS 3aHUMAET
BaxHoe MecTto. OHa oOecneunBaer (OPMHUPOBAHHE Yy OOyHarOLIUXCS
MIPEICTABIICHUI O HAYYHOW KapTHUHE MHUPA, PACIIMPICT U 00001aeT 3HAHUS
O JKUBOW mpupojae, €€ OTIMYUTEIBbHBIX MNpPU3HAKAX — YPOBHEBOU
OpraHu3allMiid M DBOJIIOLMH, CO3Ma€T YCJIOBHS MJiA: MO3HAHUS 3aKOHOB
KUBOW TpuUpoabl, (GopMUpOBaHUS (YHKIIMOHATHLHOW TPaMOTHOCTH,
HaBBIKOB 37I0pOBOrO0 M 0Oe30macHOro obOpasza >KHU3HH, 3KOJOTHYECKOTO
MBIIIJIEHUS, IEHHOCTHOTO OTHOIICHUSI K )KHBOU MPUPOJIC U YEIIOBEKY.

bonbmioe 3HayeHue OWONIOTHS HWMEET TaKXKe JUIsl  PEIICHHS
BOCIIUTATEJIbHBIX M Pa3BUBAIOIIUX 3aJlay CPEIHEro oO0Iero oopa3oBaHusl,
conuanu3anuu  oOywaromuxcs. M3ydeHue Ouosiorun obOecreynuBaeT
ycioBus s GOPMHUPOBAHMSI WHTEIUICKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U
UH(OPMAITMOHHBIX HAaBBIKOB, JCTETHUYECKOM KYJIbTYpBI, CIOCOOCTBYET
UHTErpallid OWOJIOTHYECKUX 3HAHMM C TPEICTaBICHUSIMH U3 JIPYTUX
y4eOHbIX MPEIMETOB, B YACTHOCTH, (QU3HKU, XUMUU U reorpaduu.
Ha3BanHble TOMOKEHHWST O TMpEJHA3HAUYCHWH YYCOHOTO mpeaMmera
«buonorusy coCTaBUIM OCHOBY JUIsl OMpEAeNIeHUs MOAXO0M0B K 0TOOpY U
CTPYKTYPUPOBAHHIO €T0 COJEpX aHUs, MPEJACTaBICHHOTO B MPOrpaMMme o
OunoJIoruy.

Ot6op conepxanusi yueOHoro mnpeamera «buomorus» Ha 06a3zoBoM
YPOBHE OCYIIECTBIEH C MO3UIUN KyJIbTYypOCOOOpa3HOTO TMOAX01a, B
COOTBETCTBHUHM C KOTOPBHIM OOydaroliuecs: JOKHBI OCBOUTH 3HAHUA WU
yMEHUS, 3HaUUMbIe JJ1s1 HOPMUPOBAHMS OOIIEH KYJIbTYpbl, ONPEIEISIONNe



aJIcKBaTHOE IIOBEJICHHE 4YEJIOBEKAa B OKPYXKAIOIIEW NPUPOAHOM Cpene,
BOCTPEOOBAHHbIE B IMOBCEIHEBHOW XKU3HU U MPAKTUYECKON NEATEIBHOCTH.
Oco0oe MecTO B 3TOM CUCTEME 3HAHUN 3aHUMAIOT 3JIEMEHTHI COAEPIKAHMUS,
KOTOpbIE CIIy)KaT OCHOBOM g (opMupoBaHHs NPENCTABICHUNA O
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHE MHpa M LEHHOCTHBIX
OpHUEHTALMSIX JTUYHOCTH, CIIOCOOCTBYIOIIUX TYMaHU3alUN OMOJIOTHYECKOTO
oOpa3oBaHUs.

CTpyKTypHpOBaHHE COAEpPKAHUS yu4eOHOrO0 Marepuaia B IPOrpaMMe
10 OMOJIOTUU OCYIIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAUECHUS 3HAHUI
00 OTJIMYMUTENBHBIX OCOOEHHOCTAX JKMUBOW MPUPOIBI, O €€ YpPOBHEBOU
OpraHM3aliy 1 3BOJIOLUMHU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOTro
npeaMera «bUOoSIOTHs BBIIEIEHBI CIENYIOIUE COACPKATEIbHBIC JIMHUN:
«buonorus kak Hayka. Meroabl HaydyHOro mno3HaHus», «KieTka kak
ouosnormyeckas cucrema», «OpraHu3Mm Kak OHOJIOTMYECKass CUCTEMay,
«CuctemMa U MHOrooOpas3ue OpraHM4eCKOro MUpa», «IBOJIOLUS >KUBOU
IPUPOABD», « DIKOCUCTEMBI U IMIPUCYIIHE UM 3aKOHOMEPHOCTIY.

Ienb n3yuenus yuebHoro npeamera «buonorus» Ha 0a30BOM ypoBHE
— OBJaJIeHUE 00YyYarOUMMUCSA 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBHOU
OpraHM3alfH >KUBBIX CHUCTEM Pa3HOrO paHra M NpUOOpeTeHHE YMEHUU
UCIIOJIB30BaTh 3TU 3HAHUA JUIl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH
O0OBEKTOB JKUBOM MPUPOJIbI U PELLICHUS Pa3INYHbIX )KU3HEHHBIX ITPOOJIEM.

JlocTixkeHue 1Lenu u3ydyeHus ydyeOHoro mnpeamera «buonorus» Ha
0a30BOM ypPOBHE 00€CTICUYMBACTCS PEIICHUEM CIIEAYIOIIUX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHUCS CHUCTEMBl 3HAaHUKA O OHOJIOIMYECKUX
TEOpUSX, YUYEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TI'MIOTE3aX, MpPaBHIIAX,
CIIy’KallluX OCHOBOM JUIsi (POPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-
HAy4YHOM KapTUHE MHUpPAa, O METOJaX HAyYHOro I[O3HaHUs, CTPOEHUH,
MHOT000pa3ui M OCOOEHHOCTSX JKMBBIX CHCTEM Pa3HOIO YpPOBHS
OpraHu3alliy, BBIJAIOIINUXCSA OTKPBITHIX U COBPEMEHHBIX UCCIIEI0BAHUSX B
OMOJIOTHH,

dbopmupoBaHue y oOyyJaronuxcs MO3HABATEINbHBIX,
MHTEJUIEKTYaJbHbIX W TBOPYECKUX CIIOCOOHOCTEH B IMpOLIECCE aHAIM3a
JaHHBIX O MyTSX pa3BUTUA B OHWOJOTMHM HAYYHBIX B3IJISIIOB, UACH H
IIOJIXOJI0B K U3yYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3ALNY;



CTaHOBJICHHE Yy OOy4YaroImuxcsi oOIIel KyJIbTyphl, (HYHKIHMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSICHATH UM OLICHUBATh SIBJICHUS
OKpPY>KaIoIlIer0 MUpa >KUBOW MPUPOIbl HA OCHOBAHUM 3HAHWM U OIbBITA,
TIOJIYYCHHBIX TIPH U3yYECHUU OUOJIOTHH;

dbopMupoBaHre Y 00YJAIOIINXCS YMEHUH WILTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUM B MPAKTHUYECKOW JIEATETHHOCTH 4YeJIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEJIMIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOT U

BOCIIUTAaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTU IO3HAHUS YEJIOBEKOM
KUBOW TPUPOJIBI, HEOOXOAMMOCTH OEpEKHOTO OTHOIICHHS K HEH,
COOMIONIEHNST OTUYECKUX HOPM TPU TPOBEACHUH OHOIOTHYCCKUX
HCCIIe0BaHUM;

OCO3HaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHUM JUIsl TOBBIIICHHUS
YPOBHSI  DKOJIOTHUYECKOW KYNbTYpPBI, Ui (OpMUpPOBaHUS HAYYHOTO
MHUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHWW M YMEHHH B TIOBCEIHEBHOM
KU3HU JUISI OIICHKU TOCIIEJCTBUNA CBOEH NEATEIbHOCTH MO OTHOIICHUIO K
OKpy>Karole cpefe, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W
cobiroeHne Mep MpopUIaKTUKA 3a00JIeBaHUM.

B cucreme cpemnero obmiero oopasoBanus «buonorusy, uzydaemas
Ha 0a30BOM YpOBHE, SIBISCTCA OOSA3aTEIbHBIM YUYEOHBIM TIPEIMETOM,
BXOJAIIMM B COCTaB MpeaMeTHOll obnactu «EcTecTBeHHO-HayuYHBIE
IPEMETHD).

Jns u3ydeHuss Ouosiorud Ha 0a30BOM YPOBHE CPEIIHErO OOIero
o0pa3oBaHus oTBoaUTCs 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Heenio),
B 11 kimacce — 34 gaca (1 yac B Henento).



COJEPXKXAHUME OBYUYEHUA
10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonoruss kak Hayka. CBsA3b OHOJOTMM C OOIIECTBEHHBIMH,
TEXHUYECKUMU U JIPyTMMHU €CTECTBEHHBIMU Haykamu, duiocoduei,
ATUKOM, JCTeTHKOW u TmpaBoM. Pomnp Ouomorun B (HOpMHUpPOBaAHHUH
COBPEMEHHOM Hay4YHOU KapTUHbI Mupa. CuctemMa OMOJOTUYECKUX HAYK.

Meroabl MO3HaHUS KUBOW MpUPOAbl (HAOIIOIEHHE, IKCIIEPUMEHT,
onucaHue, U3MepeHue, Kiaccupukaius, MoJIETUPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

JdemoHcTpanuu:

[Toprpersr: Y. HapBun, I'. Menaens, H. K. Konbuos, /[xx. Yorcon u
®. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue pa3IWYHBIX METOOB
IPU U3yYEHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMs.

KuBbie cucrtembl (OMOCHUCTEMBI) KaK MPEAMET M3YUYCHHS] OMOJIOTHHU.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CgoiicTBa OMocHMCTEM W WX pa3HOOOpa3ue. YPOBHU OpraHU3AINH
OMOCHCTEM: MOJIEKYJIAPHBIM, KIETOYHbIA, TKAHEBbIM, OPraHU3MEHHBIH,
MOMYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OroreoneHOTUYECKUiN),
ouocdepHsIil.

JdemoHcTpanuu:

Tabmuubr U cxeMbl: «OCHOBHBIE TPU3HAKU KU3HU», «YPOBHH
OpraHU3allUU KUBOM TIPUPOIBI».

O6opynoBanue: moaenb moJiekysl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOEHUE KJIETKH.

XUMHYECKHUI COCTaB KJIETKMU. XUMHUYECKHE 3JIEMEHTHI:
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHL. Bo/la 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMK BOABI U MUHEpAIbHBIX BEIIECTB B KieTke. [logmepskanue
OCMOTHYECKOI0 OanaHca.



benku. CoctaB u cTpoeHHe O€IKOB. AMUHOKHCIOTBI — MOHOMEPHI
oenkoB. HezameHuMBbIe W 3aMEHUMbIE aMHUHOKHUCIOTHI. AMHHOKHCIOTHBIH
COCTaB. YPOBHH CTPYKTYpbI O€IKOBOI MOJEKYJbI (IepBUYHASL, BTOPUYHAS,
TpETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBA OEJIKOB.
buonornueckue QpyHKIUU OETKOB.

depMeHTHl — Onosormyeckue karamuzaTopbl. CtpoeHue (depMeHTa:
aKTUBHBIN IIEHTP, cyOcTpaTHas cnenuduaHoctsb. KodepmenTsl. ButamuHsl.
OTnnuust epMEHTOB OT HEOPTAaHMYECKUX KAaTaTU3aTOPOB.

YraeBoasl: MoHOcaxapuabl (TJIOKO3a, pub03a M Je30KCHpu003a),
nucaxapuibl (caxaposa, JIakTo3a) U MoJiMcaxapubl (Kpaxmals, TJIMKOTEH,
HeJUT0103a). bruonornueckue GyHKIUHN yIiIEBOAOB.

Jlunuasl: Tpurnuuepuasl, Gochomunuasi, crepoussl. I'napodunsHo-
ruapodobHble cBoiicTBa. buonornueckue QyHkiuu nunuaoB. CpaBHEHUE
YTJI€BOOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxneunoseie xucnmorer: JJTHK n PHK. Hykneornasr — moHOMeEpSI
HyKJIenHOBBIX Kuca0T. Ctpoenue u Qpynkiuu JJHK. Ctpoenue u dynkimu
PHK. Buast PHK. AT®: ctpoenue u GyHKIUN.

Huronormss — Hayka o kierke. Kierounas Tteopuss — mnpumep
B3aUMOJICUCTBUS UAEH U (PAKTOB B HAYYHOM MMO3HAHUHM. METObI NU3YUECHUS
KJIETKH.

Krnerka xak nenoctHas skuBasi cucrema. OOIue MPU3HAKK KIIETOK:
3aMKHyTas HapykHas meMmOpana, mosiekynsl JIHK kak renermueckwmii
anmnapar, CHCTeMa CUHTe3a Oelka.

Tunsl KIIETOK: SyKapuOTHYeCKast U pokapuotuyeckas. OcoOeHHOCTH
CTPOCHHUS MPOKAPHOTHUECKON KieTku. KieroyHas cTeHka OaKTepHid.
CrpoeHne sykapuoTHUECKON KJIeTKH. OCHOBHBIE OTJIMYHS PACTUTEIBHOM,
KUBOTHOU U TPUOHOMN KIIETKH.

[loBepXHOCTHBIE  CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKa,
TIIMKOKaNMKC, ux (pyHkruu. [lnazmatuueckass memOpaHa, €€ CBOWCTBA U
¢bynkuuu. [uronnazma u e€ opranoussl. OgHOMEMOpaHHBIE OPraHOU/IBI
wierku: OIIC, ammapar Tonbmxu, sm3ocomsbl. [loryaBTOHOMHBIE
OpraHou/bl  KJETKU: MHUTOXOHAPHHM, Iactuabl. IIpoucxoxnaeHue
MUTOXOHApUA W TuiacTuA. Buaer mmactun. HememOpaHHBIE OpraHOWIIBI
KJIETKH: PUOOCOMBI, KJICTOUYHBIA IEHTpP, EHTPUOIIU, PECHUYKH, KTYTHKH.
DyHKIHMHU OPraHOMAOB KJIETKHU. BKitoueHus.



Anpo — perynaropHslii LeHTp KieTku. CTpoeHue dAnupa: saepHas
000J104YKa, KapuoIuIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEUIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpers: A. JleBenryk, P. I'yk, T. IlIBaun, M. Illneiinen, P.
Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammer: «PacnpeneneHne XUMUYECKUX JJIEMEHTOB B HEKUBOU
npupoie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuiet u  cxembl: «llepuonnueckas Tabnuia XUMHUYECKUX
aneMeHTOB», «CTpoeHue MOJIEKYJbl BOAb», «buocuHTE3 Oenkay,
«Ctpoenue monekyibsl Oenka», «Ctpoenme depmentay, «HykimenHnosbie
kuciaotel.  JIHK»,  «Ctpoenne  mosekynasl  ATD», «CrtpoeHue
JYKApUOTUYECKON KIETKW», «CTpoeHue KUBOTHOM KIETKW», «CTpoeHHe
pacCTUTENIBHOW  KJIETKW», «CTpOE€HHE NPOKAPUOTHUYECKOM  KIIETKNY,
«CtpoeHue sa1ipa KICTKN», « Y TJIeBOAbD, «JIUMHABD.

OGopynoBaHue:  CBETOBOM  MHUKPOCKON, 0OOpyaoBaHUE  JUIs
POBEICHUs HAOMIOJEHUHN, U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl
PACTUTEIIbHBIX, Y)KUBOTHBIX M OaKTEpPUATLHBIX KJIETOK.

JlabopaTopHbIe M IpaKTHYecKUue padoThbl:

Jlabopatopnas padota Ne 1. «M3yueHne KaTaIUTUUECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JlaGopartopHas padota Ne 2. «/3ydyeHue CTpoeHUsI KJIETOK pacTCHUH,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha FOTOBBIX MHKpOMpenaparax
U UX OMHICAHUE».

Tema 4. /KusHeaesiTeJbHOCTb KJIETKH.

OOmeH BemiecTB, WM MeTa0oIM3M. AccUMWIIALUS (TUIACTUYECKH
oOMeH) ¥ JucCUMWISAIUSA (PHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI
€AUHOro mpouecca Meradonusma. Poilb 3aKOHOB COXpaHEHHUs BEIIECTB U
OHEPTUU B MOHUMAHUU METa0O0IM3Ma.

Tumnbr oOMeHa BemecTB: aBTOTPOMHBIM W TeTepoTpodHbIH. Poib
(dbepMeHTOB B 0OMEHE BEILIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunte3. CBeroBass U TeMHOBas (a3bl QorocuHTe3a. Peakuuu
dotocunteza. IpdexTuBHOCTH PoTocMHTE3a. 3HAUCHUE (HOTOCHHTE3A IS
®KU3HU Ha 3emuie. BiusiHue ycioBuil cpenbl Ha (OTOCHHTE3 U CIIOCOOBI
MOBBIIIEHUS €T0 NIPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.



XeMOCHUHTE3. XEeMOCUHTE3UPYIOIINE OakTepuu. 3HaueHue
XEMOCHUHTE3a ISl )KU3HH Ha 3eMIIe.

DOHepreTuueckuii oOMEeH B  KieTKe. PaciiemnyieHue  BEIIECTB,
BBIJICICHUE W  AKKyMYJHUpPOBAaHWE DOSHEPrMM B  KIETKE.  JTalbl
sHeprernyeckoro oOmeHa. [nukonu3. bpoxkeHne W €ro  BUIBL
Kucnopognoe okucinenue, Win KIETOYHOE JbixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IHHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuun mMarpuunoro cuntesa. I'enernueckas uHdopmanus u JJHK.
Peanuzanusi renetndyeckor mHpopManuu B KieTKe. ['eHeTH4YecKuil Koa u
ero cporcrBa. TpaHckpunuusa — Marpuunbii cunTe3 PHK. Tpancimsamus —
ouocunTe3 Oenka. Drambl Tpancaauuu. KogupoBanue aMuHOKUCIOT. Pob
prubocom B OMocUHTE3€ OeKa.

Hexknerounsie ¢GopMbl )XKU3HU — BUPYCHI. ICTOpUST OTKPHITHS BUPYCOB
(1. W. HBanoBckuii). OCOOEHHOCTH CTPOCHUS U >KU3HEHHOTO IIUKJIA
BUpycoB. bakrtepuodaru. bome3Hum pacTeHui, XKUBOTHBIX M 4YEJIOBEKa,
BbI3bIBaeMble BUpycamu. Bupyc ummmynozeduiurta uvenoBeka (BUY) —
Bo30yautens CIIM/la. OOpaTHas TpaHCKpUIIMS, peBEpTa3a U WHTErpasa.
[IpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanuu:

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

Tabmuupr u  cxembl: «Tumbl  nutanusy, «Metabonuzmy,
«MHUTOXOHIpUA, «JHEpPreTUYeCcKui oOMen, «XJ10poIuIacT,
«Dorocunre3», «Ctpoenne JHK», «CtpoeHue u ¢GyHKIIMOHUPOBAHUE
reHay, «Cunres OelKay, «['eneTnueckuii Koy, «Bupycs,
«bakrepuodarn», «CtpoeHume u >xku3HeHHbIM 1uKn Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJHK».

OGopynoBanue:  Moaenu-anmmkanuu — «Yasoenue JHK
TpaHcKkpunius», «buocuntes Oenka», «CTpOeHHE KIETKU», MOJACIb
crpykrypsl JJHK.

Tema 5. PazaMHokeHre 1 MHAUBHUAYAJbHOE Pa3BUTHE OPTaHU3MOB.

Knerounbi 1MKI, WM JKU3HEHHBIM LMK KieTku. HHTepdaza u
muto3. Ilpomeccsl, nporekaromue B uHTEepdaze. Pernmkanus — peakius
matpuanoro cuaTe3a JJHK. Ctpoenne xpomocoM. XpoMoCOMHBIN HAOOp —
KapuoTHM. J[UTIIIOUTHBIN U TaljIOnIHBIA XPOMOCOMHBIE HAOOPBHI.



Xpomatuael. L{luTosornuyeckne OCHOBBI Pa3MHOKEHUS U UHAUBHUIY AJIbHOTO
pa3BUTHUSL OPraHU3MOB.

lenenne ximerkm — wMmuro3. Cragum  wmuro3a. [Ipoueccsl,
MPOUCXOAIINE HA PaA3HBIX CTAAUSAX MHUTO3a. DBHOJOTrMYECKUN CMBICIT
MHUTO34.

[Tporpammupyemasi rubenb KISTKH — armomnTo3.

@opMbI pPa3MHOKEHHUSI OPTraHU3MOB: OECrojioe M TO0JIOBOE. Bubl
Oecrojoro pa3MHOXKEHHUA: JeJeHHEe HaJBOe, IMOYKOBAHHE OJHO- W
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE Pa3MHOXEHHUE.
HckyccTBEeHHOE KIIOHMPOBAHUE OPTraHU3MOB, €I0 3HAYCHUE JJIS1 CEJICKIIHH.

[TonoBoe pa3MHOKEHHUE, €TO OTINYHS OT OECTIOOTO.

Meito3. Craguum wmeiiosa. I[Iporecchl, TpoUCXOAsIIME Ha CTaaUsIX
Mmeno3a. [ToBegenue xpomocoM B Meito3e. KpoccuHrosep. buonornueckuii
CMBICJI ¥ 3HAYCHHUE MEN03A.

["ameTorenes — mpoiecc 00pa3oBaHMsI MOJOBBIX KIETOK Y KUBOTHBIX.
[TonoBbie »xkene3pl: CeMEHHUKH W suyHUKU. OOpa3oBaHHE U Pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMaTo30m, SIMIEKIeTKa) — CiepMaToreHes u
oBoreHe3. OCOOEHHOCTH CTpPOEHUS SULEKICTOK M CIEPMAaTO30MJIOB.
OmnonotBopenue. [lapTeHorenes.

NunuBunyanpHOE pa3Butue (OHTOTEHE3). DMOPHUOHATIHLHOE Pa3BUTHE
(omMOpuorenes). JTambl SMOPHUOHAIIBHOTO PA3BUTHS Yy TO3BOHOYHBIX
YKUBOTHBIX: JPOOJICHUE, racTpyJisiius, opraHoreres. [loctamOpuonanpHOE
pazBuTue. TuUNbl MOCTAIMOPUOHAIBLHOTO PA3BUTHS: TMPSIMOE, HEMPSIMOE
(MrumHOYHOE). BrnmsHme cpempl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3Butume pacteHuii. OHTOreHE3 NBETKOBOIO PACTEHHUS:
CTPOEHHUE CEMEHU, CTAJINU PA3BUTHUSL.

JdemoHcTpanuu:

Tabnuibl u cxembl: «DOpPMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BoliHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pAacTeHUI», «BereratTuBHOE pa3MHOXKEHHE
pactenuity, «Jlenenue kietku OakTepuit»y, «CTpO€HHUE MOJIOBBIX KJIETOKY,
«Ctpoenne xpoMocombl», «Kietounsli wmukipy, «Pemmkamus JIHK»,
«Mwuto3z», «Menos», «llpamoe um Hempsimoe paszButTue», «lamerorenes y
MJIEKOIUTAIOIIUX U YeJIOBEeKa», « OCHOBHBIE CTAIUA OHTOTCHE3A.



OOopynoBaHue: MHUKPOCKOI, MHKporpenaparsl «CrepMaTo30u/sl
MJICKOIIUTAIOLIECTOY, «SHleKiIeTka MIleKonuraromero», «Kapuokunes B
KJIETKaX KOpEIIKa JyKa», MarHuTHas MoJelb-anmuiukanus «/lenenue
kineTkw», moaens JIHK, mozaens Metadaznoit XpoMoCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHnme MmHTO3a B KIETKaX
KOHYMKA KOpEUIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopatopHas padota Ne 4. «M3yueHue cTpoeHuUs: MOJOBBIX KIETOK
Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaunm reneruku. VMcropus pasButusi reHeTuku. Poib
IUTOJIOTUH U SYMOPHUOJIOTUU B CTAHOBJICHUH TeHETUKH. Bkiaa poccuiickux
U 3apyOeXHBIX YYE€HBIX B pPa3BUTUE TEHETUKH. METOJbl TEeHETHKU
(ruOpUI0JIOTUYECKHM, IMUTOTEHETUUECKUN, MOJICKYISIPHO-TEHETUUECKUN).
OcCHOBHBIE  T'€HETUYECKHE  TOHATUA. ['eHeTmyeckass  CUMBOJIMKA,
UCIIOJIb3yEMasl B CXEMaX CKPEIINBAHUM.

3aKOHOMEpPHOCTM HACIEIOBAaHHUS NPU3HAKOB, YCTAaHOBIECHHbIE [
Mennenem. MoHoruOpugHOe CKpelIMBaHUE. 3aKOH €IMHO-00pa3us
ruOpusoB MOepBOro rmnokojieHus. [lpaBuno moMuHUpOBaHUA. 3aKOH
paclierieHusi npu3HakoB. I'unore3a yuctoTel ramer. [lonHOE U HEmomHOE
JTOMUHHUPOBAHHE.

JlurubpuaHoe CkpelMBaHue. 3aKOH HE3aBHCUMOTO HAaCIICIOBaHUS
npu3HakoB. l[luToreHeTHYecKkre OCHOBBI JUTHOPUIHOTO CKpPEIIMBAHUS.
AHanu3upymmiee  CcKpemuBaHue. Vcnosb30BaHME — aHAIW3UPYIOLIETO
CKpENIMBAHUS JIsl ONIPECIICHHsI TEHOTHIIA OCOOH.

CuemnienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana mo
CLUEIUICHHOMY HAacJIeIOBaHUIO TE€HOB. HapylieHwe CclerjieHusi TeHOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHUSI HACJIEACTBEHHOCTH. | €HETUYECKHE KapThI.

I'enetnka moma. XpoMOCOMHOE ONpeAeTeHUE Moyia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['oMorameTHble W TeTeporaMeTHbIe OpPraHU3MBI.
HacnenoBanue npr3HakoB, CLETIJIEHHBIX C MMOJIOM.

N3MenunBocTh. Buabl HW3MEHUMBOCTH:  HEHACIEJICTBEHHAs U
HacnencTBeHHas. Ponb cpenbl B HEHACHEICTBEHHON W3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKATMOHHOW U3MEHYMBOCTH. BapuanmoHHbINA psij



Y BapualmoHHas kpuBas. Hopma peakuuu npuszHaka. KonnuecTBeHHbIE U
KAueCTBEHHbIE NpPU3HAKM M HUX Hopma peakuuud. CBoiicTBa
MOJAU(PUKALMOHHON N3MEHYHNBOCTH.

Hacnencreennas, Win reHOTUITNYECKas, W3MEHYUBOCTb.
KomOunaTtuBHass W3MeHUMBOCTh. Mei03 M TOJIOBOM MPOILIECC — OCHOBA
KOMOWHATUBHOMN U3MEHYUBOCTH. MyTanuuoHnHas U3MEHYUBOCTb.

Knaccudukanus myranuii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa u
OpUYUHBI MyTaluil. MyTarennble (GakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB
B HacieAcTBeHHOM n3MeHunBocty H. . BaBunosga.

BHesnepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorunm uyenoBeka. (OCHOBHBIE METOJIbI
TeHETUKU YeJIOBEKa: TeHEAIOTMUECKUM, OJIM3HEIOBBIN, [IMTOTCHETUYECKUH,
OMOXMMUYECKHUH, MOJIEKYISIPHO-T€HETUYECKH. CoBpemeHHOE
ONPEIEIICHUE TE€HOTHIIA! MTOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIUPOBAaHUE, B TOM u4ucie ¢ nomompro  [IIIP-ananmu3a.
HacneactBennbie 3a0oreBaHusl 4YelOBEKAa: T'€HHBIE OOJIE3HH, OOJE3HH C
HACJIEICTBEHHOM  MPEApacIONOKEHHOCTbIO, XPOMOCOMHBIE  OOJIE3HHU.
Comartnueckue u reuepaTtuBHble MyTaluu. CTBOJIOBBIE KIETKU. [IpUHIUTIBI
3I0pOBOTO 00pa3za >KU3HU, IJUATHOCTHKH, NPO(DUIAKTUKH U JICUCHUS
TreHEeTUYEeCKUX Oone3nell. MeauKo-reHeTUYeCcKoe KOHCYJIBTHPOBAHUE.
3HaueHUE MEIMUIMHCKOW TE€HETUKH B NPEAOTBPAIICHUM U JICYEHUU
TeHETUYECKUX 3a00JICBaHUM YeTOBEKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UeTBepuKoOB,
H. B. Tumodees-Pecosckuii, H. . BaBuios.

Tabmuubr u cxembl: «MOHOTMOPHIHOE CKpEIIMBAHUE U  €ro
LHATOTCHETUYECKasE  OCHOBAY, «3aKOH  pacuIeIUICHUsI | ero
UTOr€HETUYECKasi OCHOBa», «3aKOH YHCTOTBHI TameT», «JlurubpumnHoe
CKpenuBanuey, «l{urororndeckre OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS,
«Menos», «BzaumoaencTBue ajieabHBIX T€HOBY», «l €HETMYECKHUE KapThl
pacTeHuid, )KUBOTHBIX M 4YENIOBEKa», «['eHeTuka nojua», «3aKOHOMEPHOCTH
HACJICIOBaHUsl, CIEIUIEHHOr0 ¢ mojJoM», «Kapuotumbel uyenoBeka U
KUBOTHBIX, «Bunpr W3MEHYUBOCTH, «MomudukarmonHas
U3MEHUMUBOCTh», «HacnemoBanue pesyc-pakropa», «l'eHeThka Tpymmd
KpoBW», «MyTalmoHHass U3MEHUYUBOCTbY.



O06opynoBaHue: MOJEIU-aNTUTUKAIINI «MoHnorubpugHOe
CKpEILIUBaHUE, «Henonnoe JOMUHUPOBAHUEY, «Iurnbpuanoe
ckpemuBaHuey», «llepekpéct XpoMocoM», MUKPOCKOII M MHUKPOIpEnapar
«/Ipozodumnay» (HOopMa, myTtaruu (QoOpMbl KPBUIBEB U OKpacKH Teja),
repbapuii «['opox moceBHOI».

JlabopaTopHble ¥ NpakTHYecKue padoThl:

Jlabopatopnass  pabora Ne 5.  «M3yuenue  pe3yibTaToB
MOHOTHOPHUJIHOTO U JUTHOPUIIHOTO CKpEIIMBaHMS Yy JApo30(duibl Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Jlabopatopuass pabora Ne 6. «UM3yuenne wMoaMPUKAIMOHHON
W3MEHYUBOCTH, IIOCTPOCHUE BAPUALMOHHOIO psija M BapUaLlMOHHOU
KPHUBOWY.

JlaGopatopHass padora Ne 7. «AHanu3 myTtanui y apo3oduiabl Ha
FOTOBBIX MUKPOIIPENapaTaxy».

[Tpaktuueckas padora Ne 2. «CocraBieHrne W aHaIWU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexiuss Kak Hayka UM TMPOLECC. 3apOXKICHUE CEIICKIUU U
nomectukanud. Yuenune H. M. BaBwioBa o meHTpax IMPOUCXOXKICHUS H
MHOTOO0Opa3usi  KyJbTYpHBIX  pacTeHuil. LIeHTpel  MPOMCXOXKIACHUS
JOMAITHUX KUBOTHBIX. COpT, MOPOJIA, IITAMM.

CoBpeMEHHBIE METOJIbI CEJNEKIMU. MacCOoBbIi M WHIAWBUIYaTbHbBIN
OTOOpPHI B CEJIEKIMU pPAcTEHUU U KUBOTHBIX. OIlIEHKAa »HKCTEpbepa.
bnu3kopoAcTBeHHOE CKpeluMBaHue — UHOpuauHr. Ywucras JUHMUSL.
CkpemuBaHue 4YHCTBHIX JinHMHA. ['eTepos3uc, wuinuM THOpUIHAS CHUTIA.
HeponctBennoe ckpemuBanue — aytopuauar. OtaanéHHas ruopuan3aius
n e€ ycnexu. VMCKyCCTBEHHBIM MyTareHe3 W MOJYYEHHUE MOJUILIOUIOB.
JlocTHKEeHUA CeNEKIIMU PACTEHUM, dKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHKEHEPUS.
Otanbl co3nanusg pexomOuHaHTHOM JIHK M TpaHCreHHBIX OpraHus3MoB.
Knerounas wunxkenepusi. Kierounele KyJIbTypbl. MUKpPOKIOHAIBLHOE
Pa3MHOKEHUE  PACTEHUMU. KiionnpoBanne  BBICOKOIIPOIYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX ~OPraHU3MOB. OKOJOTUYECKHME U 3THYECKHUE
npo6iembl. [MO — reHeTrndecku MoIU(PUITMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauumu:



[Toprpetsr: H. Y. Basunos, 1. B. Muuypun, I'. /I. Kapneuenko, M. ©.
HBaHoB.

Tabmuubpr u  cxembl: Kapta «lleHTppl  mpouCXOXIEHUS |
MHOT000pa3usi KyJIbTYPHBIX pacTeHui», «[1opopl ToMaTHUX KUBOTHBIXY,
«CopTta KyJnbTypHBIX pacTeHui», «OtaanéHnas rudpuausamus», «PaboTsl
aKaJeMHKa M. . HBanoBay, «[Tomummonausy, «O0OBEKTHI
ouorexHosnorun»,  «Kierounble  KyJbTYypel U KJIOHUPOBaHUE,
«KoHcTpynpoBaHue 1 EPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJsDKM IJIOJI0B M KOPHEIUIONOB JAMKUX (opMm H
KyJIbTYPHBIX COpPTOB pacTeHui, repoapuii «CenbCKOXO3SIIICTBEHHBIE
PacCTEHHU.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

Okckypeust «OCHOBHBIE METOABI M JOCTUKEHHUS CEJEKIIMU PACTCHUI
U OKUBOTHBIX (Ha CEJEKUMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epmy,
COPTOUCIIBITATEIbHBIA YYaCTOK, B TEIIMYHOE XO3SHMCTBO, J1a0OpaTOpPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoIIOIUOHHAA OMOJIOT M.

[Ipennocwuiku BO3HUMKHOBEHUS DBOJIIOIIMOHHOM TEOPUHU.
DBOJIIOIMOHHAS TEOPHs U €€ MeCTO B OMOJIOTHH. BiusHHIE SBOIIONMOHHON
TEOPHUH Ha Pa3BUTHE OMOJIOTUHU U APYTUX HaYK.

CBuETEIBCTBA SBOJIIOIUH. ITameoHTOJIOTHYUECKHE:
MOCJICJ0BATEIbHOCTh ITOSBICHUS BHJIOB B MAJICOHTOJIOTHUECKOM JICTOIIHCH,
nepexoaHsie popMbl. bruoreorpadudeckue: cXoACTBO U paznuune GayH U
¢b0p MaTEPUKOB U OCTPOBOB.

DMOpPHUOJOTUYECKHE: CXOACTBA U Pa3IMUUsI SMOPUOHOB Pa3HBIX BUIOB
MMO3BOHOYHBIX. CpaBHUTENHLHO-aHATOMUYECKHUE: TOMOJIOTHYHEIE,
AQHAJIOTUYHBIC, PYIMMEHTAPHBIE OpraHbl, AaTaBU3Mbl. MOJNEKYIAPHO-
OMOXMMHUYECKHE: CXOACTBO MEXAaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX
MeTa00IMYECKUX ITyTel y BCEX OpraHu3MOB.

OBomtonmonHas teopust Y. JlapBuHa. [Ipennocbuiku BOZHUKHOBEHUS
JapBUHW3MA. JIBWKyIIME CHJIBI 3BOJIONMUM BUJIOB 10 JapBuHy
(M30BITOYHOE PA3MHOKEHUE TIPH OTPAHUYEHHOCTH PECYPCOB,



HeomnmpeAenéHHass  W3MEHYUBOCTb, Oooprba  3a  CyIIeCTBOBaHUE,
€CTeCTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBomonuu (CTI) u e€ 0OCHOBHbIE TTOJIOKEHHUS.

Muxkposposornus. [Tomymsius kak eAMHUIA BUIA U SBOJIIOIUH.

JBwxyume cuibl  ((pakTophl) HBOMIONMH  BUJOB B  IPUPOJIE.
MyTaluuoHHbIN MPOIIECC u KOMOWHATHUBHAS U3MEHYUBOCTb.
[TonynsitinoHHbBIE BOJHBI M peiid reHoB. M3omsaius 1 Murpanms.

EcTtecTtBeHHBII 0TOOp — HampapsitOMIUi (akTop 3BOIIOIUN. DOPMEI
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh  OPraHU3MOB  KaK  pE3yabTaT  DABOJIIOIUH.
[Ipumepst  mpucnocoOneHudt y  opraau3MoB.  Apomopho3bl U
UMO0-aJanTaluu.

Bun u BupooOpazoBanue. Kpurepunu Buma. OcHOBHbIE (QOPMBI
BUJ1000pa3oBaHus: Teorpaduueckoe, IKOI0THIECKOE.

Makpoossosmorusi. Dopmer sBoIOIUY: PUIETHYECKAs, TUBEPTEeHTHAS,
KOHBEpIreHTHas, mapasuiesnbHas. HeoOpaTuMocTs HBOMIOIUY.

IIpoucxoxnenue oT HECIEeUAIN3UPOBAHHBIX IIPEIKOB.
[Iporpeccupyromas cnennanu3anys. ATanTUBHAS paJAalys.
JdemoHcTpanuu:

[Moptpetsi: K. Jlunnei, XK. b. Jlamapk, Y. J[lapsun, B. O.
Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromnep, A. H. CeBep1ios.

Tabmuiel U cxembl: «Pa3BuTue OpraHUueckoro Mupa Ha 3emiiey,
«3apoAbIllii  MO3BOHOYHBIX JKUBOTHBIX», «ApXEONTEPUKC», «DOpMBI
O00prOBI 3a cymiecTBOBaHUE», «EcTecTBeHHBI 0TOOP», «MHOTOOOpasue
COpPTOB pacTeHuit», «MHOrooOpasue mopoja KUBOTHBIX», «[lomymsmumy,
«MyTanuuoHHass H3MEHYUBOCTBHY, «Apomopdo3by, «aunoananranumy,
«O0mas aerenepauus», «JBuwxkyiue cuibl 3BoJOUUNM», «Kapra-cxema
Mapuipyta nytemectBus Y. JlapBuna», «bopbba 3a cCyliecTBOBaHHUEY,
«IIpucmnocob1eHHOCTh OpPraHu3MOBY, «"eorpaduueckoe
BUI000pa30BaHuey», « IKOJIOTHUECKOE BUI000pa30BAHHE.

OOGopynoBaHMe: KOJUICKIMST HACEKOMBIX C PAa3JUYHBIMU THUIIAMHU
OKpacku, HaOOp IUIOJIOB W CeMsH, KoJuieKiusi «lIpumepsl 3aniuTHBIX
NPUCTIOCOOJICHUI Yy JKUBOTHBIX», MoOJAeNb «OCHOBHBIE HaIPaBICHUS
IBONIOIMUY, 00bEMHas  monenb  «CTpoeHue  TOJIOBHOTO  MO3ra
MIO3BOHOYHBIX).



buoreorpaduueckas kapta Mupa, KOmuieKius «DopMbl COXpPaHHOCTH
MCKOMAEMbIX >KMBOTHBIX M PacTeHUi», MoJenb anrumkanus «llepekpéct
XpOMOCOM», BIIaXKHbIE Tmpernapatbl «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKWA», MUKporpenapatr «/lpo3zoduna» (Hopma, MyTauuu (HOPMBI
KPBUIbEB U OKPACKH TEJIA).

JlabopaTopHble ¥ NpakTHYecKue padoThl:

Jlabopatopnass pabora Ne 1. «CpaBHeHHE  BHUJOB  TIO
MOP(OTOTUYECKOMY KPUTEPHIOY.

JlaGopatopnas pabora Ne 2. «Onucanwe MnpUCIOCOOIEHHOCTH
OpraHu3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE »KU3HU Ha 3emuie.

JloHay4Hble TIPENICTABICHUS O 3apOXIACHUU KU3HU. HayuHble
TUTIOTE3bl BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOMOreHe3 U MaHCIEepMUS.
XuMudeckasi dBOJOIUSA. AOMOTeHHBIM CUHTE3 OPTraHUYECKUX BELIECTB U3
HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE TMOATBEPXKACHUE XUMHUYECKOU
sBoroIMU. HavanbHbie Tansl Onosnorudeckoit apostonnu. ['unoreza PHK-
mupa. DopMupoBaHHE MEMOpPAHHBIX CTPYKTYp H BO3HHUKHOBEHHE
MPOTOKJIETKU. [IepBhie KIETKU U UX 3BOMIONUSA. POPMUPOBAHNE OCHOBHBIX
TPYIII )KUBBIX OPTaHU3MOB.

Pa3zBuTne »xu3HM Ha 3emiie Mo d3paM M mnepuogaM. Karapxei.
Apxeiickas U nporeposoiickas 3pbl. Ilameosoiickas spa U €€ MEepUOIbI:
KeMOpHUICKHUIA, OpPIOBUKCKUH, CUJIYPUHCKHUH, JIEBOHCKUH,
KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEIOBOM.

KaiiHo3o0Mickasgs 3pa um €€ mnepuoibl: MAJEOTCHOBBIM, HEOIC€HOBBIN,
AHTPOTIOT€HOBBIN.

XapakTepuCTUKa KJIMMAaTa U IeOJOTHYECKUX MpoueccoB. OCHOBHBIC
ATalbl 3BOJIIOIUMU PACTUTEIBHOTO M UBOTHOrO Mupa. Apomopdossl y
pacTeHuil u )KUBOTHBIX. [losiBIIEHNE, paclBET U BBIMUPAHUE TPYIIIT KUBBIX
OpTraHU3MOB.

Cucrema OpraHu4eCcKOTro MUpa Kak OTpakeHUe 3BOTIOLMU. OCHOBHBIE
CHCTEMATHUYECKHUE TPYNIbI OPTaHU3MOB.

DBOJIIOIMSA  4YEJIOBEKA. AHTpOIOJOTUs Kak Hayka. Pa3Burue
IIPEJCTABICHUMN O IPOUCXOKICHUN YeJIOBEKA. MEeTOAbI U3yUeHUs



anTporniorene3a. CXoACcTBa U pa3Uyuus YeIOBEKAa M  >KUBOTHBIX.
CucreMaTHuecKO€e MOJIOKEHNUE YETIOBEKa.

Hewxymue cunbsl  (paxTopbl) aHTponorenesa. Hacnencrsennas
U3MEHUYMUBOCTh W €CTECTBEHHbIM 0TOOp. OOIIeCTBEHHBIM 00pa3 >KHU3HHU,
U3TOTOBJIEHUE OPYIUM TPYyJa, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIUU M BETBU JBOJIIOLUM YEJIOBEKA: aBCTPATIONMUTEKH,
YemoBek yMenbiii, YenoBek npsAMOXOoAsAIIni, YeaoBeKk HEaHAECPTAIbCKUN,
UYenoBek  pasymHblil. Haxoakn  HCKOMaeMbIX  OCTAaTKOB,  BpeMs
CYIIECTBOBaHMS, O0JacCTh pPACHPOCTPaHEHUs, OOBEM TOJIOBHOTO MO3ra,
00pa3 )KU3HU, OPYIHSL.

UYenoBeueckne packl. OCHOBHBIE OOJBIINE pachl: E€BPOIECOUIHAS
(eBpasuiickas), HErpo-aBCTpaJiOuAHas (SKBaTOpUAIbHAs), MOHTOJOHUIHAS
(a3uarcko-amepukaHckas). UepThl MPUCIOCOOJICHHOCTH TMpeAcCTaBUTENEH
YEeJIOBEYECKUX pac K YCIOBUSM CYIIECTBOBaHUS. EAMHCTBO 4eI0BEYECKUX
pac. Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsl: @. Peau, JI. Tlactep, A. U. Onapun, C. Mumiep, I'. FOpu,
Y. JapBuH.

Tabmuiel u  cxembl: «Bo3nukHoBenne CONHEYHOM CHCTEMBIY,
«Pa3Butue opranmueckoro mupa», «PacturenbHas knetkay», «KuBoTHas
kietka», «lIpokapumornueckass kierka», «CoBpeMeHHas cHUCTEMaA
OpraHuyeckoro wmupa», «CpaBHEHHE aHATOMHUYECKHUX 4YEpPT CTPOCHUs
YyeJIoBeKa UM YEJOBEKOOOpa3HbIX  00e3bsiH», «OCHOBHBIE  MecTa
MAaJCOHTOJIOTUYECKUX HAXOJOK MPEJKOB COBPEMEHHOTO YEJIOBEKay,
«lpeBHenmue moan», «Jpesaue noan», «llepBpie COBpEMEHHBIE JIHOIN,
«HenoBeuecKkue pacoh».

O6GopynoBanue: wmyJispku  «lIpoucxoxaeHue dYenoBeka» (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEepTalblla, KPOMAHbOHIIA), CICHKU
WIN U300pKEHUS KaMEHHBIX OpPYIUil MEepPBOOBITHOTO 4elIOBeKa (KaMHU-
qorrmepsl, pyousna, ckpebiia), reoXpoHoJiornueckas Tabiuia, KOJIEKITUS
«DOopMBI COXPAaHHOCTH UCKOIIAEMbIX KUBOTHBIX U PACTECHUIY.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[Ipaktnueckas pabora Ne 1. «M3yueHue HCKONAEMbIX OCTAaTKOB
PACTEHHI U )KUBOTHBIX B KOJUICKLIHSIX).



DKcKypeust  «DBOJIOLMS  OpraHMYeckoro wmupa Ha 3emie» (B
€CTECTBEHHO-HAYYHbI UM KPACBETUECKUI My3€il).

Tema 3. OpranusMbl U OKpYy:Ka0Ias cpeaa.

DKOJIOTUSl KaKk HaykKa. 3aJaud M pa3liesibl dKOJIOTHH. MeTonabl
SKOJIOTUYECKUX  HCCIEAOBAHUM. DKOJIOTUYECKOE  MHUPOBO33PEHUE
COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHMsI OPraHMW3MOB: BOJIHAs, HA3€MHO-BO3yIIHAs,
MIOYBEHHAsI, BHyTPUOPraHW3MEHHAs.

Okonornueckue  (aktopel.  Knaccudukanus — 3KOIOrMYECKUX
dakTopoB: abuoTMyecKkue, OMOTHYECKHE W aHTPOIOTCHHBIC. JlelicTBue
IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOGuoTtnueckue  (QakToOpbl:  CBET, TeMIlepaTypa,  BIIAKHOCTb.
®doronepuoausm.  IlpucrocobiieHuss  OopraHu3MOB K JEHCTBUIO
abnotnyeckux (pakTopoB. bronorunueckue puTMBbI.

buotnueckue Qakroppl. Bumgbl OHOTHYECKHMX B3aMMOJICHCTBHIA:
KOHKYPEHIUS, XHUIIHUYECTBO, cUMOMO3 U ero ¢Gopmel. [lapazutusm,
KOOIepanus, MyTYyaJIn3M, KOMMEHCAaJIU3M (KBapTUPaAHCTBO,
HaxJICOHUYECTBO). AMEHCaIU3M, HEUTpaiu3M. 3HaueHHE OUOTUYECKUX
B3aUMOJICUCTBUN I CYIIECTBOBAHUSI OPraHU3MOB B  MHPHUPOIHBIX
COO0011IeCTBaX.

DKOJIOTUYECKHUE XapaKTEPUCTUKU MOy Isiuu. OCHOBHbBIE OKA3aTENH
HNOMYJISIMU:  YHMCIEHHOCTh, IUJIOTHOCTh, POXKAa€MOCTb, CMEpPTHOCTD,
npupocT, MUrpanus. JJuHaMmuka 4YuCICHHOCTH HOMYJISLIUYU U €€ PEeryIsius.

JdemoHcTpanuu:

[Moptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuubr u cxembl: kapta «[Ipupognsie 30HBI 3emiu», «Cpelbl
oOuTaHus OpraHU3MOBY, «DoTtonepuoauzm», «ITonmynsium,
«3aKOHOMEPHOCTH  POCTAa  YMCIEHHOCTH  MONYyJAUMH  HH()Y30puu-
Tyhenbkny, «[luiesbie renm.

JlaGopaTopHblie U NpakTHYeCKHEe PadOThI:

JlaGoparopuass pabora Ne 3. «Mopdonornueckue 0COOEHHOCTH
pacTeHHI U3 pa3HbIX MECT OOUTAHUS.

JlaGoparopHas padora Ne 4. «BnusiHMe cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCay.



[Ipaktuueckass pabora No 2. «Ilomcu€T TUIOTHOCTH MOIYJISIITUI
Pa3HBIX BUJIOB PACTCHUIN.

Tema 4. Coo0mecTBa M IKOJOTrH4YeCKHE CHCTEMBbI.

Coo0bmiecTBO Opranu3mMoB — OwuoreHo3. CTpyKTypbl OHOIIEHO3a:
BUJI0Basi, IPOCTPAHCTBEHHAs, Tpopuueckas (nuiueBas). Buabl-10MUHAHTEI.
Cas3u B OnoneHo3e.

Dkosornueckue cucteMbl (3kocuctemsl). [lonarue o6 skocucreme u
ouoreorieHoze. OyHKIIMOHAIbHbIE KOMIIOHEHTHI SKOCUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemIeCTB U MOTOK SHEPrUU B
skocucteMe. Tpoduueckue (MUIMIEBBIE) YPOBHU dKOcHCTeMbl. [luieBbie
nenu U cetr. OCHOBHBIE TIOKA3aTeNu YKOCUCTEMBI: OMomacca, mpoayKIIHs.
DKOJIOTUYECKHE TUPAMHUAbL: TMPOAYKIMH, YHUCIEHHOCTH, OHOMAaCCHI.
CBoiicTBa  JKOCHCTEM: YCTOMYMBOCTh, CaMOPETYJSLMs, Ppa3BUTHE.
Cykueccus.

[Ipupoanbie 3KOCHUCTEMBI. DKOCHUCTEMBI O3EpP M PEK. DKOCHUCTEMaA
XBOMHOI'O WJIM IIMPOKOJIUCTBEHHOTO JIECa.

AHTPONOreHHBIE PKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buomornueckoe M XO3SMMCTBEHHOE  3HAYEHHUE  arpoOdKOCUCTEM U
ypOO3KOCUCTEM.

buopaznoobpazue  kak  ¢GakTop  YCTOWYMBOCTH  IKOCHUCTEM.
CoxpaHeHne OMOJIOrMYeCcKOro pa3HOoOOpas3us Ha 3emiie.

VYuyenue B. U. Bepnaackoro o Oumocdepe. ['panuibl, coctaB u
cTpykTypa O6uocdepsl. Kuoe BemecTBO U ero ¢pyHkiuu. OcoOeHHOCTH
onochepsl Kak TIIOOATBHOW DKOCUCTEMBI. Jl[MHAMUYECKOe paBHOBECHE H
oOpaTHas cBs3b B Ouocdepe.

KpyroBopotbl BemiecTB M OHOr€OXMMHYECKHE IHMKIbl 3JIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBO B Onochepe 3emiid. AHTPONOreHHbIE M3MEHEHUS B
ounocdepe. I'modabHBIE SKOJIOTHYSCKUE TTPOOIESMEL.

CocymectBoBanue mpUpoAbl U 4yenmoBedecTBa.  CoxpaHeHHe
OonopasHooOpa3usi Kak OCHOBa ycroWuuBocTu Ouocdeprl. OcHoBa
pallMOHANILHOTO  yOpaBJEHUS  NPUPOJHBIMH  pecypcamMu U HUX
UCToJIb30BaHue. JloCTHKEHUST OMOJIOTUN U OXpaHa TPUPOIBI.

JdemoncTpanuu:

[Toptpets: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.



Tabmmupl m cxembl: «lIIumeBsle nemm», «bHoneHO3: cocTaB H
CTPYKTYypa», «IIpupoaHsie COO0OIECTBaY, «enn UTaHUAY,
«Okosornueckass nupamuga», «buochepa u denosex», «IDkocucrema
HIMPOKOJINCTBEHHOI'O JIECa», «IDKOCUCTEMA XBOWHOro jecay», «buoneHos
BOJOEMAY», «ArpoueHo3», «lIpuMepHbIe aHTPONOT€HHBIE BO3JACHCTBUSA Ha
npupoay», «BakHellllne UCTOUHHUKHU 3arpsA3HEHUs] BO3[yXa U T'PYHTOBBIX
Boa», «llouBa — BaxkHelmas coctaBistomas Ouochepbr», «DakTopsl
Jerpajauuu 1nousy, «llapHukoBbIil 3QpexT», «PaKkTopbl paguoaKTUBHOTO
3arps3HEHUs ouochepn», «Ob6mas CTPYKTYypa ouochepn»,
«Pacnipoctpanenue xu3Hu B 6nochepe», «O30HOBBINA 3KkpaH Ouochepb»,
«KpyroBopot yriepoaa B 6uocdeper», «kKpyroBopot azora B mpupoze».

O6opynoBanue: Moaenp-anmiukanus «TunuyHele OHOLEHO3BIY,
repOapuii  «PacTutenbHble cOOOUIECTBa», KoJeKuuu «buoueHnosy,
«Bpenurenu BaKHEHWIIUX CEIBbCKOXO3AMCTBEHHBIX KYJIbTYp», repOapuu u
KOJUIEKIIMM PACTEHHMM M JKUBOTHBIX, NPUHALICKANIME K Pa3HbIM
DKOJIOTMYECKMM TrpynmnaM oxHoro Buzaa, Kpacnas kHura Pocculickon
denepannn, n300pakeHUsI OXPaHAEMbIX BUAOB PACTEHUN U )KMUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BMOJIOTUN HA BA30BOM VYPOBHE CPEJAHEI'O OBIIET'O
OBPA30OBAHUIA

Cormacuo ®I'OC COO, ycraHaBnmuBaroTCs TpeOOBaHUS K
pe3ysibTaTaM OCBOCHHUS OOYYarOIIMMHCS TPOTPaMM CpPETHETo OOIIero
00pa3oBaHMsI: IMYHOCTHBIM, METAIIPEAMETHBIM U TTPEIAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX pPE3yJIbTATOB OCBOCHHS IpPEIAMETA
«buosiorus»  BBIICIEHBI  CIEAYIOIIWE  COCTABIIAIOIIME.  OCO3HAHUE
00yYaroIMMUCs POCCUICKON TPpaKJaHCKON UIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpA3BUTHIO, CAMOCTOSITEIBHOCTA M CAMOONPEACICHUIO, HaJIU4yue
MOTUBAIlMM K OOY4YEeHHMIO OHWOJIOTHH, IIEJICHANPABICHHOE Pa3BUTHE
BHYTPEHHHUX YOEXICHUN JMYHOCTH HA OCHOBE KJIIOUEBBIX IEHHOCTEU U
UCTOPUYECKUX TPAJAUIIMNA PA3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTH U
CIIOCOOHOCTH O0YYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH NIE€ATEIHLHOCTH
LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYILIUMU CHUCTEME
OMOJIOrMYECKOro 00pa30BaHUsl, HAJTUYUE HKOJOTUUECKOTO MPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HECHHBIEC TIJIAHBI.

JInyHOCTHBIE  pe3yibTaThl OCBOEHUs mpeamera  «buonorus»
JOCTUTAIOTCSI B €AMHCTBE y4eOHOM U BOCHUTATENBHOW JEATETLHOCTH B
COOTBETCTBHUM C TPAJULMOHHBIMH POCCUMCKUMHU COLUUOKYJIbTYPHBIMU,
VUCTOPUYECKUMU U JTYXOBHO-HPABCTBCHHBIMU LIEHHOCTSMU, NMPUHSATHIMU B
o0II1ecTBe MpaBUJIaMi M HOPMAaMH TTOBEJICHUSI U CIIOCOOCTBYIOT MpoIieccam
CaMOITO3HAaHUs, CAMOBOCIIUTAHUS U CaMOPAa3BUTHS, Pa3BUTHUSI BHYTPEHHEU
MO3UIMHA JIMYHOCTH, MATPUOTU3MA, YBAXKCHUS K 3aKOHY U IPABOMOPSAKY,
YEJIOBEKY TpyAa U CTapuieMy NOKOJCHHUI0, B3aUMHOTO YBAXKCHUS,
OEpeXHOTO OTHOIICHUS K KyJbTYPHOMY HACICAUI0 U TPATUIUAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoii ®eaepanuu, TpPUPOJE U
OKpY>Karollen cpee.

JIngHOCTHBIE Pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus»
JOJDKHBI ~ OTpaXaTh TOTOBHOCTb M CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATHCSI C(HOPMUPOBAHHOM BHYTPEHHEHW MO3UIMEH JTUYHOCTH,
CUCTEMOW  I[ICHHOCTHBIX  OPHUEHTAllMii, TMO3UTHUBHBIX  BHYTPEHHHUX



yOeX/IeHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO
o0IecTBa, paclIMpEeHUE XU3HEHHOTO OIMBITAa W OMNbITA JCATCILHOCTH B
MpoIEeCCe  pealiv3allii  OCHOBHBIX  HAMNpaBJICHUH  BOCHUTATEIBLHOMU
JEeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXJAHCKOW MO3UIMH OOydJaromerocs Kak
AKTUBHOT'O M OTBETCTBEHHOT'O YJIEHa POCCUUCKOTO OOIIEeCTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIIpaB U O0O0S3aHHOCTEH,
YBOXKEHHUE 3aKOHA U MPABONIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOU AEATEIBHOCTH MPHU CO3IAHUU
y4eOHBIX IIPOCKTOB, pEIICHWH Y4YeOHbIX M TI03HABATCIBHBIX 3ajad,
BBITIOJTHEHUN OHMOJIOTHUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH OMPEACNISITh COOCTBEHHYIO MO3UIIUIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

yMEHUE  YYUThIBAaTh B  CBOMX JICHCTBUSX  HEOOXOIUMOCTH
KOHCTPYKTHBHOT'O B3aWMOJICUCTBHUS JIIOJICH C Pa3HBIMU YOCKICHUSMH,
KYJIbTYPHBIMU LIEHHOCTSIMHU U COLIMAIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K  COTPYJIHMYECTBY B  IIPOLECCE  COBMECTHOTO
BEITIOJTHCHUST Y4YEOHBIX, IMO3HABATEIBHBIX W HCCICIOBATEIBCKUAX 3ajad,
YBOKUTEJIBHOTO OTHOIIEHHS K MHEHMIO OIMOHEHTOB MNpPH OOCYXICHUU
CITIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPKAHNS,;

TOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOU JEATEIBLHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCHUHCKOM T'PaXTaHCKOH  HACHTUYHOCTH,
MaTPUOTHU3Ma, YBAXKEHHUS K CBOEMY HApPOJy, YYBCTBA OTBETCTBEHHOCTH
nepen PonwHoW, ropaoctu 3a CBOM Kpail, CBOO PoauHYy, CBOM fA3BIK U
KYJIbTYPY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOLICHWE K MNPUPOJHOMY HACIEIWIO0 U MAMATHUKAM
MPUPOJIbI, JOCTHXEHUAM Poccun B HaykKe, HMCKYCCTBE, CIOpPTE,
TEXHOJIOTUSIX, TPY/E;

CITOCOOHOCTH OIICHUBATh BKJIAJl POCCUHUCKUX YUEHBIX B CTAHOBJICHHUE U
pa3BuUTHE OMOJOTHM, TOHUMAHUS 3HAYCHUSI OUOJIOTUM B MO3HAHUU 3aKOHOB
HIPUPO/JIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

uneiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIYKCHHIO M 3alllUTe
OreuecTBa, OTBETCTBEHHOCTH 32 €r0 CYb0Y;



3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/Ia;

c(OPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS,  ITHYECKOTO
MOBEJICHUSI;

CIIOCOOHOCTh OLICHUBATh CUTYyallMl0 W TPUHUMATh OCO3HAHHBIC
pelIeHUsl, OPUEHTUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbBI U IICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJMUTENSIM, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO TMPUHATUA LIEHHOCTEM CEMEWHOM JKU3HU B
COOTBETCTBHHM C TPAAULUSIMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOUYas OCTETUKY ObITa,
HAyYHOTO U TEXHUYECKOI'0 TBOPUECTBA, CIOPTA, TPY/JAa, OOIIECTBEHHBIX
OTHOIIICHUH;

NOHMMAHUE SMOLMOHAIILHOTO BO3ACHCTBHS KUBOM MPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHUI0 B pa3HbIX BHAAX MCKYCCTBa,
CTpeMJICHUE MPOSIBIATH Ka4eCTBa TBOPUECKOM JIMYHOCTH;

S) ¢u3uyeckoro BocnMTAHUA, (POPMHUPOBAHHUA KYJIbTYPHI
30POBbA ¥ SIMOLUMOHAJIBLHOIO 0JIATOMOJTYYHS:

MOHUMAaHUE U peaju3alys 3JI0pOBOro U 0€30MacHOro oopasza >KU3HH
(3m0poBO€ THUTAaHHWE, COOJIOJICHHE TUTHEHUYECKUX TPaBUI U HOPM,
cOalaHCUPOBAHHBIA PEKUM 3aHITUU U OTIbIXa, peryispHas Quiznueckas
AKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO YU KOMIIETEHTHOT'O OTHOIIECHHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHUE HEHHOCTH MpPaBWUJI WHAUBUIYAIBHOIO U KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYaIMSIX, YTPOXKAIOIIUX 3J0POBBIO U JKU3HU
JIIOJICH;

OCO3HAHHME TIOCHEACTBUA M HENPUITUS BPEAHBIX IPUBBIUEK
(ynmoTpeOieHus alKorosisi, HAPKOTUKOB, KypeHHs);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYJly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

FOTOBHOCTh K AaKTUBHOM JIEITEIBHOCTHM TEXHOJOTMYECKOW U
COIMAJIbHOW HAIpPaBICHHOCTH, CTIOCOOHOCTh MHUITUUPOBATD, IJIAHUPOBATH
U CaMOCTOSATENILHO BBIMOJIHATH TAKYIO JIEATEIbHOCTD;



WHTEPEC K pa3muuHbIM cdepam mpodhecCHOHATBLHON NeATeTbHOCTH,
yMEHUE COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccun u
peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEW KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

AKOJOTHYECKHA IEJeCO00pa3HOEe OTHOIICHHE K TMPUpoJie  Kak
VCTOYHUKY KU3HU Ha 3EMJIE, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS SKOJOTMYECKOM KYJIbTYphl: IpUOOpETEeHHE
OMbITA TUIAHUPOBAHUS MOCTYNKOB U OLICHKH MX BO3MOKHBIX TMOCIEACTBUM
JUTS OKPYKAIOIIEH CPEeIbl;

OCO3HaHME TI00ATBHOTO XapaKTepa KOJIOTUYECKUX MPoOIeM U My Tei
WX PCILICHHUS;

CIIOCOOHOCTh ~ MCMOJIB30BaTh  MPUOOpETaeMble MPU  HU3YUYCHHUH
OWOJOTMY 3HAHUS W yMEHUS TPU PEIICHHH TMPOOJIeM, CBS3aHHBIX C
palMOHAIIBHBIM TIPUPOAOIIOIB30BaHUEM (COOI0OIEHNE TPABIII TTOBEIACHUS
B IIPUPOJIC, HANPABJICHHBIX HA COXPAaHEHUE PABHOBECHS B DKOCHCTEMAX,
O0XpaHy BHUJIOB, SKOCUCTEM, OMochephl);

AKTUBHOE HEMPHUITUE IECUCTBHUM, NPUHOCAIIMX BPEH OKPYkKAIOIIEH
OPUPOAHONW  Cpene, YMEHHE  IPOTHO3UPOBATh  HEOIArONPUSTHHIC
SKOJIOTUYECKUE  TOCHEACTBUS  MNPEANPUHUMAEMBIX  JOEHUCTBUH U
npeA0TBpAIIaTh UX;

HaJU4YUEe Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, IKOJIOTUYECKOM
KYJbTYPbI, OIbITA AEATEIbHOCTH SKOJIOTMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJCTBOBaTbCA HMMH B IIO3HABATEIbHONW, KOMMYHUKATUBHOW W
COL[MAJIbHOM TNPAaKTUKE, TOTOBHOCTH K YYacCTUIO B MPAKTUYECKOU
NEeSATEeIbHOCTH SKOJIOTUYECKON HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSI HAayKH M OOIIECTBEHHOW TMPAKTHUKH,
OCHOBAHHOI'O Ha JIUAJIOTE KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM © YHUTATENbCKOW KYJIBTYpbl Kak
CpeACTBa B3aUMOJICUCTBUS MEKTY JIFOJJbMH U MIO3HAHUS MUPA;



NMOHUMaHUe crienu(uKy OMOJIOTHH KaK HAayKH, OCO3HAHUS € pOJid B
dbopMHpOBAaHNWK  pAllMOHAIHHOTO  HAYYHOTO  MBIIUICHHS, CO3JIaHHUU
IEJIOCTHOTO TIPEJICTAaBICHUs 00 OKpY’)KaloIleM MHUpE KaK O €IUHCTBE
OpUpOABI, dYeloBeKa W  oOmecTBa, B  IO3HAHUM  IPHPOIHBIX
3aKOHOMEPHOCTEM M pEHIeHHH MpoOJeM COXpPaHEHUs MNPUPOIHOTO
paBHOBECHS,

yOSKAEHHOCTh B 3HAYMMOCTH  OHWOJIOTHM  JIJII  COBPEMEHHOM
IUBUIIM3AIMKU: OOECIEYEHUsT HOBOTO YPOBHS PpPa3BUTUA MEIUIIMHBI,
CO3JaHUE  TNEPCHEKTUBHBIX  OHMOTEXHOJOTWMW, CHOCOOHBIX  pemaTh
peCypCHBIE TTPOOIEMBI PA3BUTHUS YEIOBEUECTBA, MOMCKA MYTEH BBIXO/AA W3
IJIO0AIBHBIX  JKOJIOTMUECKUX TMpo0jeM U olecredeHus: mepexoaa K
YCTOMYMBOMY PA3BUTUIO, PALMOHATBHOMY HCIIOIB30BAHUIO TPHUPOIHBIX
pecypcoB 1 (hOPMHUPOBAHHUIO HOBBIX CTaHIAPTOB KH3HU;

3aMHTEPECOBAHHOCTH B IMOJYYCHUU OHMOJIOTHYECCKUX 3HAHWHN B IEIAX
MOBBIIICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KakK
COCTaBHOM 4acTh (YHKIMOHAIBHOM TPaMOTHOCTH  OOYYarolIUXcCs,
dbopMupyemMoil py N3y4eHUU OHOJIOTUY;

MOHMMAaHUE CYIIHOCTH METOJOB TIO3HAHUS, MCIOJIb3yeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BATh MOJTydaeMble 3HAHUS
JUIsT  aHaiM3a W OOBSICHEHUS SBJICHHM  OKpYXKAlOIEro Mupa |
OPOUCXONAIIMX B HEM M3MEHEHHMH, yMEHHUE JellaTb O0O0OOCHOBAaHHBIC
3aKJTFOYCHUS HAa OCHOBE HAYYHBIX ()aKTOB W MMEIOIIUXCS JTAHHBIX C IICJIBIO
MOJTYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIOIb30BaTh OMOJOTUUECKUE 3HAHUS
JUTS petieHust poOJIeM B PealIbHbBIX KU3HEHHBIX CUTYAIIHIX;

OCO3HaHWE  IEHHOCTM HAy4YHOM  JE€ATEIBbHOCTH, TOTOBHOCTb
OCYIIECTBJIATh  IMPOCKTHYID W  HMCCIEIOBATEIBCKYI  JEATEIbHOCTD
WHNBUYaIbHO U B TPYTIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TIOJTYYEHHIO HOBBIX 3HAHUU 11O OMOJIOTHH
B COOTBETCTBHUU C JKM3HEHHBIMHU MOTPEOHOCTSIMH.

METAIIPEIAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE  pe3yJbTaThl OCBOCHHSI y4e€OHOro IpeaMeTa
«buonorus» BKIIOYAIOT: 3HAYMMbIE JUIsI (POPMHPOBAHUS MHUPOBO33PEHHUS



00yyYaromMXCsl MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYyYHbIE
MOHATHS, OTPaXalolIUe IIEIOCTHOCTh HAyYHOM KapTUHBI MHpa U
criennuKy METOJOB IO3HAHMS, HUCIOJb3yeMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, SHEprus, SBJICHUE, TMPOIECC, CHUCTEMa, HaydyHbId (QakT,
NPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHMUE,
HAOJIIO/ICHUE, W3MEpPEHUEe, OJKCIEPUMEHT H JPYTUX), YHUBEpPCAIbHBIC
y4ueOHbIC AeHCTBHS (IT03HABaTEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTUBHBIC),
obecrneunBamme QGopMupoBaHue (YHKIIMOHAIBHOWM T'PAMOTHOCTH U
COIIMAJIbHOM KOMIMETEHIIUU OO0YYarOUIUXCsl, CIIOCOOHOCTh OOYYaroIUXCs
UCIIOIb30BaTh OCBOEHHBIC MEXKJIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHUE
3HAaHWUS W YyHUBEpCaJbHbIC YydeOHBIC JCHCTBHS B TI03HABATCIBHON M
COITMAJILHOM TIPaKTHKE.

MeranpenMeTHbie pe3yiabTaThl OCBOEHUSI MPOTPaMMbl CPEIHETO
oO1ero 00pa3oBaHus JOKHBI OTPAXKaTh:

OBjajieHe YHHMBEPCAJIbHLIMH Y4Ye€OHHIMH MO3HABATEIbHBIMU
JeUCTBUSIMMU:

1) 6a30Bble JIOrHYECKHE TeHCTBUSA:

CaMOCTOSITENTbHO (POPMYJIUPOBATh M aKTyaJIM3UpPOBaThH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh IIPM  OCBOCHUM 3HAHMM TPUEMBI  JIOTHYECKOTO
MBIIIUICHUS (aHAIU3a, CHHTE3a, CPaBHEHUS, KiIacCU(pUKAIIUU, 0000IIEeHHS),
pPacKpbIBaTh CMBICT OMOJIOTUYECKUX MOHATUN (BBIIEISATh UX XapaKTEPHBIC
MPU3HAKY, YCTAHABIUBATh CBSI3U C APYTHMH MOHATHSIMH ),

OTIPENCIIATh IEJIH ACATCIBHOCTH, 3a/IaBasi mapaMeTphl U KPUTCPUH UX
JIOCTHXKEHUS, COOTHOCUTH PE3YIbTaThl JIEATEIBHOCTH C TMOCTaBJICHHBIMU
IEIISIMH;

UCII0JIb30BaTh OUOJOTUYECKUE MOHATUS g OObSICHEHUS (HAKTOB U
SIBJICHUU KUBOU IIPUPOJIBL;

CTPOHTH JIOTHYECKHUE PacCyXJAeHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110
AQHAJIOTMH),  BBIABIATH  3aKOHOMEPHOCTH M IPOTHUBOpPEYUs B
paccMaTpUBaeMBbIX SIBIICHUSIX, POPMYTUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSITh CXEMHO-MOJEJbHBIE CPEACTBA JUIsl  MPEIACTABICHUS
CYIIECTBEHHBIX CBSI3¢ M OTHONIIEHUH B H3YyYaeMbIX OHOJIOTHYECKUX
00BEKTax, a TakKe INPOTHBOPECUMM pa3HOTO POJa, BBIABICHHBIX B
Pa3IMYHBIX UHOOPMAIIMOHHBIX UCTOYHUKAX;



pa3pabarbiBaTh IJIaH pelIeHUs TpoOJieMbl € Y4Y4E€TOM aHalIu3a
UMEIOIIUXCSl MAaTEPUAIBHBIX M HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B J€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE
Pe3yJIbTaTOB IIEJISIM, OLICHUBATh PUCKHU MOCIEACTBUM 1€ TEIHHOCTH;

KOOPJAVUHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX PEaJbHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIILJICHUE TPU PEHICHUU IKU3HEHHBIX
poOJIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BIIQJIETh HABBIKAMU  Y4€OHO-UCCIEAOBATEILCKOM U  MPOEKTHOM
NeSTENbHOCTH, HABBIKAMH pa3pernieHus MpoOsieM, CIMOCOOHOCTBIO U
TOTOBHOCTBIO K  CaMOCTOATEIbHOMY TOHCKY METOJOB  pelICHUs
MPAKTUICCKUX 3aJa4, IPUMEHCHUIO Pa3JIMYHBIX METOIO0B ITO3HAHMS;

UCIIOb30BaTh PAa3IUYHbIE BUJBI JACSITEIBHOCTH MO TMOJYYEHUIO
HOBOTO 3HAHUS, €T0 WHTEPIPETAINH, TPEOOPA30BAHUIO U MPUMCHECHHIO B
y4e€OHBIX CUTYaIUsIX, B TOM YHCII€ TIPH CO3JaHUU YUYEOHBIX U COITMATBHBIX
IIPOEKTOB;

dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHSATHUSMHA U METOJaAMU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a/1a4u B 00pa30BaTEIHHOM
NESTENbHOCTH U KU3HEHHBIX CUTYaIIUSX;

BBISBIISATh  TIPUYUHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJM3UPOBAThH
3a/a4y, BBIJBUTATh THUINOTE3y €€ PpEIICHWs, HaXOAWTh apTyMEHTHI IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3ajlaBaTh MapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBATh IMOJYYEHHBIE B XOJE PEHICHHUS 3aJaud pe3yJIbTaThl,
KPUTHYCCKU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MCHCHHC B
HOBBIX yCIIOBUSIX;

JlaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

OCYIIECTBJISITh II€JICHANPABICHHBIM TMOUCK TIEPEHOCa CPEICTB |
CIoco0O0B IEUCTBUS B TPO(PECCHOHATILHYIO CPEY;

yMEThb TMEPEHOCUTh 3HAHUS B IIO3HABATEIIBHYI0 M MPAKTUYECKYIO
00J1aCTH JKU3HEACITCIILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;



BBIJIBUTATh HOBBIC HJECH, MpeaaraTh OPHUTHHAIBHBIC MOAXOABl H
pelIeHus, CTaBUTh MPOOJIEMbl U 3aJa4M, JOMYCKAIOUIUEe albTePHATUBHbBIC
perieHus.

3) pabora ¢ undpopmanueii:

OPHEHTHUPOBATLCA B PA3IMYHBIX WCTOYHHKAX HHGPOpMAIHH (TEKCTE
y4eOHOTO TMMOCOOUs, HAYYHO-TIOMYJISIPHON JUTEpaType, OMOIOTHYECKUX
CJIOBapsAX M CIPAaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHbIX, B IHTepHeTe),
aHAIM3UPOBaTh MH(MOPMAIUIO PA3IMYHBIX BUIOB U (POPM MpECTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEIPOTUBOPEUHNBOCTS;

dbopMyIMpOBaTh 3aMpOChl W MPUMEHATH PA3IUYHBIE METOJBI TPH
oWCKe W O0TOOpe Owmonornyeckod wuHMOpMaIu, HEOOXOIUMOW IS
BBITIOJIHEHUS Y4eOHBIX 3a/1a4;

npuoOpeTaThb OTIBIT MCIIOJIb30BaHUs MH(}OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHM, COBEPIICHCTBOBATH KYJbTYPY aKTHBHOTO
WCIIOJIb30BAHUS PA3JTMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPAaTh ONTUMAIbHYIO (OpMY MpeacTaBICHHUS
ounosorndyeckoi MHPopMaruu (cxembl, rpaduKy, JUarpamMMbl, TaOJIMIIBI,
PUCYHKH U APYTOE);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KA4ECTBE CPENCTBA MpU paboTe C
Oounonornyeckor WHGOPMAIMEH: MPUMEHATh XUMHUYECKUE, (QU3HUYECKUE U
MaTeMaTUYeCKUe 3HAKM W CHUMBOJIbI, (oOpMyibsl, abOpeBUaTypy,
HOMEHKJIaTypy,  HCIOJb30BaTh W MpeoOpa3oBBIBATb  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH;

BIAJCTh HAaBBIKAMH pPACIO3HABAHMS W 3alIUThl  MHGOpPMAIIIH,
uH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

Ogunanenue YHHMBepCAJIbHbIMH KOMMYHHUKATUBHBIMH
AefiCTBUSIMM:

1) oO01enme:

OCYIIECTBISITh KOMMYHHMKAIIMA BO BCeX cdepax >XH3HU, aKTHUBHO
y4acTBOBaTh B JUAJIOrEe MW JUCKYCCHH IO CYHIECTBY OOCYKIaeMOIl TeMbl
(yMeHHME 3amaBaTh BOMPOCHI, BBICKA3bIBaTh CYXKJICHHS OTHOCHUTEIHLHO
BBITIOJIHGHUST ~ TIpeIjiaraéMod  3aja4d, Y4YUTHIBAaTh  HMHTEPECH |
COTJIaCOBAaHHOCTb MO3UIINI IPYTUX YUYACTHUKOB JTUAJIOTA WK TUCKYCCHUH);

pacrio3HaBaTh HeBepOajdbHBIE CpEACTBA  OOIIEHUS, TOHUMATh
3HAUYEHHE  COLMAIbHBIX  3HAKOB,  MPEANOCHUIOK  BO3HUKHOBEHUS



KOHQIMKTHBIX ~CHUTyallif, yMeTb CMsArdarb KOH(DIUKTBI M BECTU
IIEPETOBOPHI;

BJA/€Th PA3IMYHBIMU croco0aMu OOIEHUST M B3aUMOJICHCTBUS,
NOHUMAaTh HAMEPEHUs JPYruX JIOACH, MPOSIBIATh YBAKUTEIHHOE
OTHOULIEHUE K COOECETHUKY U B KOPPEKTHOU (hopMe (PopMyIHpOBATH CBOU
BO3PaXKECHUS;

pa3BEPHYTO M JIOTUYHO M3Jararb CBOK TOYKY 3pEHUS C
MCII0JIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

NOHMMAaTh M  MCHOJB30BaThb IMPEUMYLIECTBA KOMAaHJHOM H
WHIUBUIYyaIbHOW pPabOThl TMpU PEIICHHH OWOJOTHYECKON MpOoOIIeMBbl,
00OCHOBBIBaTh ~ HEOOXOIUMOCTb  NPUMEHEHUS  TIPYNHOBBIX  (opMm
B3aMMOJICUCTBUS MPU PEIICHUHN YYEeOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKYy M METOJbl COBMECTHBIX IEHCTBUU C YYETOM
OOIINX UHTEPECOB M BO3MOXKHOCTEH KaX/I0r0 WieHa KOJIJICKTUBA;

OPUHUMATh LEJIH COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBATH U
KOOpJIMHUPOBAaTh JEUCTBHUA MO €€ JOCTHKEHHUIO: COCTABJIATH IUIaH
JNEUCTBUM, paclpeaeNsiTh POJid ¢ YYETOM MHEHHM YYaCTHUKOB, 0OCYKIaTh
pe3yabTaThl COBMECTHOM paboTHI;

OLICHMBATh KaYyeCTBO CBOETO BKJIAJA M KaXJOr0 YYaCTHUKA KOMaH/bI
B OOIIMI pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIIEHUBATh UAECH C MO3UIMU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEJACHHUE B PA3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh HHUIIUATUBHBIM.

OgByaieHHe YHUBEPCAIbHBIMH PeryIsTHBHBIMH ICHCTBUAMMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS JIJISl BBISABJICHHS MTPOOJIEM U UX
pEIIeHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMUECKUX 3HAHUU 1IEJIEBbIE U CMBICIIOBBIC
YCTAaHOBKM B CBOMX JIEUCTBHUSIX M MOCTYINKaxX IO OTHOIICHUIO K YKHUBOMU
IPUPOJE, CBOEMY 3/I0POBbIO U 3JOPOBBIO OKPYKAIOLIUX;

CaMOCTOATENIbHO OCYIIECTBIISITh IMO3HABATENIBHYIO J€ATEIbHOCTD,
BBISIBIISITH TIPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 33/1a4 B
00pa30BaTeNbHON AEATEIBHOCTH U dKU3HEHHBIX CUTYaLUsX;



CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHUs MPOOJIEMBbI C y4ETOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclIMpATh paMKU ydyeOHOTrO TMpeaMeTa Ha OCHOBE JIMYHBIX
IPEATIOYTECHNM;

JenaTh  OCO3HAaHHBIM  BBIOOp, AapryMEHTHpOBaTh €ro, OpaTb
OTBETCTBEHHOCTb 32 PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIoCcOOCTBOBATh (POPMUPOBAHUIO U IPOSABICHUIO ITUPOKOU 3Py AULIHH
B Pa3HbIX 00JIACTSIX 3HAHUI, IOCTOSHHO MOBBIIIATE CBOM 00pa30BaTENbHBIN
Y KyJIbTYPHBII YPOBEHbD.

2) CAMOKOHTPOJIb:

NaBaThb OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTUBBI B
NEATENbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIEIISIM;

BJa/IeTh HaBBIKAMU II03HABATEIbHOW pe(IEKCHU KaK OCO3HAHMS
COBEpLIAEMBIX ACHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUM, HUCIOJb30BaTh MPUEMBI PEQUIEKCUM A1 OLUEHKU CUTYyallUH,
BbIOOpA BEPHOTO PELICHUS;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELIECHUS 110 UX
CHIKEHMIO;

IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IPHU aHAIU3€E PE3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHsATHE ce0s1 M APYIrUX:

IPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IPH aHAIU3€E PE3yIbTaTOB
NEATENbHOCTH;

IPU3HABATH CBOE MPABO U MPaBO JPYrUX HA OMIMOKHU;

pa3BHBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULIUU JPYTOro YeJ0BEKA.

HPEJAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus porpammbl COO mo Guosioruu
Ha 0a30BOM ypOBHE BKIIIOUAIOT crieuUUecKue s y4eOHOro npeamera
«buonorusy» Hay4dHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM 110 OCBOCHHUIO,
UHTEPIpPETAllud U TNPeoOpa3OBaHUIO 3HAHWMA, BHJIBI JCSITCIBHOCTH TIO
MOJIYYCHHUIO HOBOTO 3HAHMSI ¥ MPUMEHECHHIO 3HAHUM B PA3TMYHBIX YUCOHBIX



CUTyallUsiX, a TaKXKE€ B PEATbHBIX >KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C
ouosnorueii. B mporpamMme mpeaMeTHBIC PE3yJbTAThl MPEICTABICHBI IO
rojiaM o0y4eHHUsl.

[IpenmeTHbIe pe3yibTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
6 10 knacce nOIKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHUKW O MECTE€ WM POJU OHOJOTHH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O
BKJIaJIE POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosnornu, (QYHKIIMOHATFHONW TPAMOTHOCTH YEJIOBEKA JUISI PEIICHUS
KU3HCHHBIX 337124,

YMEHHUE paCKpbIBaTh COJEpKAHUE OUOJOTHYECKUX TEPMUHOB W
MOHSATUM: KU3Hb, KIJIETKA, OpPraHu3M, MeTa0onu3M (OOMEH BEIIEeCTB U
npeBpalleHue DJHEPruM), TromMeocras (caMoperyssius), ypOBHeBas
OpraHu3alusl JKUBBIX CHUCTEM, CaMOBOCIPOU3BEIACHUE (PEenpOayKIIHs),
HACJIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHUE U3JIaraTh OMOJIOTMYECKUEe TeOpHUH (KIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, HEHTPaJIbHASL OTMa MOJIEKYJIApHOI Onosioruu), 3akonsl (I
Meunpnensa, T. Moprana, H. WM. BaBunoBa) u yueHuss (0 IeHTpax
MHOT000pa3usi U MPOUCXOXKICHUS KyIbTypHBIX pacTteHuit H. U. BaBunoga),
OTpPEeENATh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

YMEHHUE BJIAJIETh METOJaMH HAy4YHOrO0 TMO3HAHUS B OHOJOTHM:
HaOJIOJICHUE M OINUCAHUE JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM,
OpraHu3aIus ¥ MPOBEACHUE OMOIOTUYECKOTO KCIIEPUMEHTA, BBIIBIKCHHE
TUTOTE3bI, BHISBICHHE 3aBUCHMOCTH MEX]Iy MCCIEIyEeMbIMU BEIMYMHAMM,
OOBSCHEHHE TOJYYEHHBIX pPE3yJbTaTOB, HCIIOJb30BAHHBIX HAYYHBIX
MOHSATUM, TEOPUHW U 3aKOHOB, YMEHHE JeJIaTh BBIBOJbI Ha OCHOBAHUU
MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJECIATh CYIIECTBEHHbIE TIPU3HAKA BUPYCOB, KIETOK
POKAPUOT U DYKAPHUOT, OJJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB,
OCOOCHHOCTH TPOIIECCOB: OOMEHa BEIIECTB M IPEBpAIlCHUs] DHEPTUH B
KJIeTKe, (OTOCUMHTE3a, IUIACTUYECKOIO0 U JSHEPreTUYECKoro oOMeHa,
XEMOCUHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHHUS, PAa3MHOMXKEHUS,
WHMBUYyaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3);



YyMEHUE TPUMEHSITh TIONYYCHHBIC 3HAHUS I OOBSICHCHHS
OMOJIOTMYECKUX IIPOIIECCOB M SIBICHUM, JUIS TPUHATHSA MPAKTHICCKUX
pelieHuii B TIOBCEIHEBHOM JKM3HU C IIETbI0 OOecreueHus: 0e30MacHOCTH
CBOETO 37I0POBbSI U 3/I0POBbSI OKPYKAIOIIUX JFOACH, COOJIFOJCHHUS HOPM
TPaMOTHOTO TIOBEACHHS B OKpYXAIOMed MPHUPOAHOU Cpejie, MOHUMaHUe
HEOOXOIMMOCTH HCIIONBH30BAHUS JTOCTHKCHUI COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTUM JIJIs PAIlMOHAJILHOTO MPUPOOTIONb30BAHMUS;

YMEHHE pellaTh dJEMEHTApHbIe I'€HETUYECKHEe 3a/Jaud Ha MOHO- U
TUTHOPUIHOE CKpEUIMBAaHME, CIEIUICHHOE HAaCJEIOBaHUE, COCTaBJIAThH
CXeMbI MOHOTHOPUHOTO CKPEIIMBAHUS TSl TIPEACKA3aHMS HACICIOBAHUS
MPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBITIONHATh JIaOOpaTOpHBIE | TpaKTHYECKUe PaboTHI,
cobmoaaTe mpaBuiaa nOpu padbore ¢ y4eOHBIM U  JIaDOpaTOPHBIM
000pyI0BaHUEM,;

yMEHUE KPUTHYECKHU OIEHWBATh W WHTEPIPETUPOBATH MH(POPMAIIUIO
OMOJIOTUYECKOTO COJIEP KaHMs, BKIIOYAIONIYIO MCEBAOHAYYHbIC 3HAHUS U3
pPa3JIMYHBIX HMCTOYHHMKOB (CpEeJCTBa MAacCOBOM WHGOpPMALUKM, HAY4YHO-
MOMyJSIipHBIC ~ MaTepHaibl),  OTUYECKUE  aCMEKThl  COBPEMCHHBIX
WCCJICIOBAaHNI B OMOJIOTHUH, METUIIHE, ONOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MMUCbMEHHBIC M YCTHBIE COOOIICHUS,
000011ass  OMONOTrMYeCKyr0 HH(OpMAIMI0O M3 HECKOJBKHUX HCTOYHUKOB,
IPaMOTHO HMCTIOJb30BaTh MIOHATUWHBIN anmapar OHOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHHUS YUEOHOTO MpeaMeTa «bromorus
6 11 Knacce NOMXKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHUKW O MECTE€ W POJIM OHUOJOTHH B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PCHHS, O
BKJIaJIC POCCUUCKUX W 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
Oouosnoruu, (QYHKIIMOHATLHON TPAMOTHOCTH YeEJIOBEKa JUIsl PEIICHUS
YKU3HEHHBIX 3a]1a4;

YMEHUE paCKpbIBaTh COJECpKaHUE OWOJOTHYCCKUX TEPMUHOB M
MOHATUI: BUJ, TOMYJANHSI, TEHO(POH, HBOJIOIMS, IBWKYIIUE CHIIBI
(pakropsr) HBOJIIOLINH, IPUCTIIOCOOJIIEHHOCTD OpPraHU3MOB,
BUI000pa30BaHue, IKOJIOTHIECKUE (aKTOPBI, SKOCUCTEMA, TIPOYIICHTHI,



KOHCYMEHTBI, PEIYIEHTHI, €M THUTaHUS, SKOJOTHYECKas IMHPaAMU/IA,
ouoreoieHos, buocdepa;

YMEHHE U3JIaraTh OMOJIOTHYECKHe TCOpHH (IBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHUYECKAsT TCOPHS DBOJIFOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogpimeBoro  cxoactea K. M. bspa, depenoBaHus —TJaBHBIX
HampaBieHui u mytei sBomroiun A. H. CeBepiioBa, yaenust o 6uocdepe B.
W. BepHaackoro), onpeaensrb TpaHUIbl WX MPUMEHUMOCTH K KUBBIM
CUCTEMaM;

YMEHUE BIAJECTh METOJaMH HAy4YHOTO IIO3HAHUS B OHOJIOTHH:
HAOJIFOZICHUE W ONHCAaHWE J>KUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUH,
OpraHu3alys ¥ MPOBEJACHUE OMOIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIKCHHE
THIOTE3bI, BBISABICHUE 3aBUCHMOCTH MEX]y HCCIEAYEMbIMH BEIMYUHAMM,
OOBSCHEHHE TIOYYEHHBIX pPE3yJbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX
MOHATUH, TEOPUH M 3aKOHOB, YMEHHE JeJiaTh BBIBOABI HAa OCHOBaHUH
MOJIYYCHHBIX PE3yJIbTAaTOB;

yMEHUE BBIJICTISATH CYILIECTBEHHbIE PU3HAKH CTpOEHUS
OWOJIOTMYECKUX  OOBEKTOB:  BUIOB,  MOMYJSAIUN,  MPOAYIEHTOB,
KOHCYMEHTOB, PEAYIIEHTOB, OHMOTEOILIEHO30B U DIKOCHUCTEM, OCOOCHHOCTU
IIPOIIECCOB: HACIEACTBEHHONW W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BUI000pa30BaHuUA, MPUCTIOCOOJICHHOCTH ~ OPraHu3MOB,  JCUCTBUS
IKOJIOTHYECKUX (DAKTOPOB Ha OpPTaHM3MBI, MEPEHOCa BEIIECTB U ITOTOKA
DHEPTUH B DKOCUCTEMAaX, AHTPOIOTCHHBIX H3MCHCHHMHA B HIKOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OMOTCOXUMUYECKUX ITUKIIOB B
omocdepe;

yMEHUE TPUMEHSATh TIONYyYCHHbIE 3HAHHUS N1 OOBSACHEHHS
OMOJIOTMYECKUX TIPOLIECCOB W SIBJICHWMA, IJIS MPUHATHS MPAKTUISCKUX
pelIeHrui B TOBCEIHEBHOM XKM3HU C IETbI0 OOecreueHusi 0e30MacHOCTH
CBOETO 37I0POBbSI U 37IOPOBbSI OKPYKAIOIINX JIOACH, COONIOJACHHS HOPM
IPaMOTHOTO TIOBEACHHS B OKpYXAIOIEH NPHUPOAHOU Cpeje, MOHUMaHUe
HEOOXOMMOCTH UCTIOIB30BaHUS JOCTH)KCHUI COBPEMEHHOM OMOJIOTHH IS
PaIrMOHAIBHOTO MPUPOIOTIONE30BAHUS;

YMEHHUE peliaTh 3JIEMEHTApHbIC OHMOJIOTHYECKHUE 3a7add, COCTABIISTH
CXEMBI IIEpeHOCca BEUIECTB U SHEPTUU B SKOCUCTEMAaX (€U MUTaHUsA);



YMECHHE BBITIOJHATh J1a00OpaTOpHbIE H IMPAKTUICCKUE pPadOTHI,
coOmoaTh mpaBwiia mpu paboTe ¢ Yy4eOHBIM U JaOOpPaTOPHBIM
000py/I0BaHUEM;

YMEHHE KPUTHUYCCKH OLICHHBATh M MHTEPIPETHUPOBATH MH()OPMAIIHIO
OHMOJIOTMYECKOTO COACPIKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HMCTOYHHKOB (CpEICTBA MAacCOBOW WH(MOpMAIUW, HAYYHO-
NIOIYJISIPHBIE MaTepUaNbl), pacCMaTpPUBAaTh TJ00ATbHBIC SKOJIOTHYCCKHE
npoOJieMbl COBPEMEHHOCTH, (OpPMHpPOBATH IO OTHOIICHHIO K HHUM
COOCTBEHHYIO TIO3UIINIO;

yYMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOITICHUS,
000011ast OMOJIOTHYECKYI0 WH(GOPMAIIMI0 W3 HECKOJbKHUX HCTOYHHKOB,
IPaMOTHO UCTIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

N HaumenoBanue
- Pa3aea0B U TeM

n/n

NpOorpaMMbl

buonorus xkak Hayka

JKuBbIe crcTeMBI U UX
OpraHu3aIus

XMMHUYECKUU COCTaB U
CTPOECHUE KIIETKU

X(PBHC,Z[CHTCJ’IBHOCTB
KIJIICTKH

PazmHOXeHue u
WHIUBUYaIbHOE
pa3BUTHE OPraHU3MOB

HacnenctBeHHOCTE U
U3MEHYUBOCTD
OpraHu3MOB

Cenexuusi OpraHu3MoB.
OCHOBBI OMOTEXHOJIOTHH

KoauuyecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

1.5

dunekTpoHHbIe (LM (POBHIE)
o0pa3oBaTe/bHbIC PeCypPChl

but6mmoreka [{JOK
https://m.edsoo.ru/7f41¢292
bu6nmoreka [IOK
https://m.edsoo.ru/7f41¢292
bub6nmoreka [IOK
https://m.edsoo.ru/7f41¢292
bubnmoreka [JOK
https://m.edsoo.ru/7f41¢292

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

bubnunoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292



P 1 0 0 bubmmoreka [JOK
CSEPBHOE PPEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO

34 1 4
YACOB I10 [TPOTPAMME



11 KJIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NMporpamMmMbl

DBOITIOIIMOHHAS

OnoJIOTHA

BosaukHOBeHUE U
pa3BUTHE )KU3HHU Ha
3emiie

Opraau3mel 1
OKpY’Karomias cpea

CooOmrecTBa u
HKOJIOTUYECKUE
CUCTEMBI

PGSGPBHOC BpeMA

OBILEE KOJIMYECTBO
YACOB 110
[NPOT'PAMME

KoaudecTBO 9acoB

Bcero

34

KonTtpoJbHble
padoThI

IIpakTHYecKue
padoTsbI
1
0.5
1
0
0
2.5

duekTpoHHbIe (LM pPOBbHIE)
o0pa3oBaTe/ibHbIE pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmmoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
n/ Tema ypoka

I

buonorus B cucreme Hayk

MeTobl MO3HAHUS KHUBOM
npuponsl. [Ipakruueckas
pabora Ne 1
«Hcnonap3oBanne
Pa3IMYHBIX METOJIOB MPHU
W3Y4YEHUN OMOJIOTHYECKUX
00BEKTOBY

buonornyeckue cucTeMsl,
MIPOIIECCHI U UX U3yUYCHHE

XUMHUYECKUH COCTaB
KiIeTku. Boma u
MUHEpaIbHBIC COITH

beaxn. CoctaB u

Bcero

KoauuyecTBo 4acoB

KonTpoJsbnsbie
padoThI

IIpakTHyeckue

padoThI

0.5

Jara
U3ydeHust

DJIEeKTPOHHbIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6nuoreka [JOK

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

bub6nuoreka [JOK
https://m.edsoo0.ru/863e6122

bu6mmorexa [IOK
https://m.edso00.1u/863e6564

bu6mmoreka [IOK
https://m.edsoo0.ru/863e674¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72



10

11

CTpocHUE OEITKOB
DepmMeHTH —
OMOJOTUYECKHE
KaTaJau3aTophl.
JlaGopaTtopnast pabota No
1 «3yuenue
KaTaJIuTUYECKON
AKTUBHOCTH (pepMEHTOB
(Ha mpuMepe aMusIa3bl
WM KaTajiasbl)»

VYrinesonsl. JIunuael

HyxnenHoOBbIE KMCIIOTBI.
ATO

Uctopus u meToasl
U3yUYEHUs! KIIETKH.
Knerounas teopus

Knerka xak nenoctHas
JKHUBas CUCTEMA

Ctpoenue
9YKapHOTHUYECKOM
kietku. JlaboparopHas
pabota Ne 2 «/3yuenue
CTPOCHUS KIETOK

0.5

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.eds00.ru/863e¢6870
bu6mmorexa [IOK
https://m.edso0.1ru/863e6d5c

bu6mmorexa [IOK
https://m.edso00.1u/863e6e88

bubmmoreka [JOK

https://m.edsoo.ru/863e6f0
https://m.edsoo.ru/863e716¢



12

13

14

15

16

pacTeHuil, ’KUBOTHBIX,
rpuboB U OakTepuit mox
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOnpenaparax u ux
OIIHCAaHUE»

OOMeH BeLIeCTB WId
MeTadOoJIN3M

dorocuHTE3. XEMOCHUHTES

DHepreTUYecKuii 0OMeH

JKU3HEeHHBIN UK
KIIETKHU. [leJieHne KICTKH.
Muro3. JIabopaTopHas
pabora Ne 3
«Habmronenre MuTos3a B
KJIETKaX KOHYHMKA
KOpeIKa JyKa Ha
TOTOBBIX
MHUKpOIpenapaTax»

Buocuures Oenka.
Peakiys MaTpraHOrO
CUHTE3a

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/863e766¢
bu6nuoreka [JOK
https://m.edsoo.ru/863e7c¢98
bu6mmorexa [IOK
https://m.edsoo.ru/863e7aae

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

bu6mmorexa [IOK
https://m.eds00.1u/863e796e



17

18

19

20

21

22

23

24

Tpancosauus —
ounocuHTe3 OeIKa

Hexnerounsie popmbl
XKHU3HH — BUPYCHI

DopMBbI pa3MHOKEHUS
OpraHu3MOB

Meiios

OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.
Omio10TBOpPEHHUE.
JlaGopaTtopnast pabota No
4 «3yuyenue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTIpenapaTax»

NunuBuayansHOE
pa3BUTHE OPTraHU3MOB

I'enernka — Hayka o
HACJICICTBEHHOCTHU U
U3MCHYNBOCTH

3aKOHOMEPHOCTH

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e796¢
bu6mmoreka [IOK
https://m.edsoo.ru/863e7540
bu6nuoreka [JOK

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

bubmuoreka [JOK
https://m.edsoo.ru/863e7f4a

bu6mmoreka [{JOK
https://m.edsoo.ru/863e81b6

bubmuoreka [JOK
https://m.edsoo.ru/863e8436

bu6nuoreka [JOK
https://m.edsoo.ru/863e8612

bubmnoreka [JOK



25

26

27

28

HaCJIeIOBaHUS
MPU3HAKOB.
MounorubpunHoe
CKpEIUBaHKHE
Jurndpumnoe
CKpelIMBaHKE. 3aKOH
HE3aBHCHUMOI0
HACJICIOBaHUS MPU3HAKOB

Cuennennoe
HacJie/I0BaHHE NIPU3HAKOB.
Jlaboparopnas pabota Ne
5 «M3yueHue pe3ynbTaToB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKpEIIUBaHUS Y
Ipo30(UIIBl HAa TOTOBBIX
MUKpOTIpenaparax»

I'enernka moia.
Hacnenosanue
MIPU3HAKOB, CLIETUICHHBIX
C HOJIOM

N3MeHYUBOCTE.
Henacnencrsennas
U3MEHYUBOCTD.

0.5

0.5

https://m.edsoo.ru/863e887
8

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

bubmuoreka [JOK
https://m.edsoo.ru/863e8¢60

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

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



29

30

31

32

33

JlaGopatopHas pabota Ne
6. 3yuenue
MOIU(DUKAITHOHHOM
U3MEHYHBOCTH,
MOCTPOCHHE
BapHAIMOHHOTO Psizia U
BapHaIlMOHHOMN KPUBOI

Hacnencrennas
U3MEHYUBOCTb.
Jlaboparopnas pabota Ne
7. «AHanu3 MyTalun y
Jp030( MBI HA TOTOBBIX
MHUKpOTIpenapaTax»

I'eneTuka yenoBeka

Pe3epBHbIii ypOK.
O0o001IcHNE 10 TEME
«HacnencrBeHHOCTE U
W3MEHYUBOCTD
OpTaHU3MOB»

Cenexuus Kak HayKa u
nporecc

MeToObI U TOCTHKEHUS
CEJICKIINU PaCTCHUM U

0.5

bub6nuoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [IOK
https://m.edsoo.ru/863e8d78

bubmuoreka [JOK
https://m.edsoo.ru/863¢9214
bu6mmorexa [IOK
https://m.edso00.1u/863¢9214



KUBOTHBIX
buorexHonorus kak

34
oTpacib IPOU3BOJCTBA

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34

bubmuoreka [JOK
https://m.eds00.ru/863¢9336



11 KJIACC

N KoanuecTBO YacoB JIeKTPOHHbIE
0
n/ Tema ypoka Aara nHQpOBLIC
yp Beero KonTtposbHble IIpakTnyeckue e p— o6pAIOBATEIbHbIC
n
padoThI padoThI pecypesr
OBOMIONUS 1 METOBI €6 1 0 0 bu6mmorexa [IOK
H3y4YEHHUS https://m.edsoo.ru/863ea20e
Uctopus pazsutus
MIPEeACTABIIEHNI 00 1 0 0 brbmorexa [IOK
per https://m.eds00.ru/863e9570
SBOJIIOLIUU
bu6 K
Mukpo3BoIHOLHS 1 0 0 nomioreka HO

https://m.edsoo.ru/863e9¢cle

[TonyAnms xkak
AJIEMEHTapHAas €IMHHLA
BHJIA U DBOJIIOLUH.

JlaGopatopHas pabota Ne 1 0 0.5 Bubmorexa [IOK

https://m.eds00.1u/863e¢99¢6
1 «CpaBHEHUE BUIOB 110

MOpP(OJIOTHUECKOMY
KPUTEPHUIO»

JIBHKyIIME CUIIBI

(3neMeHTapHbIe (HAKTOPHI) Bubmmorexa [IOK

https://m.edsoo.ru/863e9da4

p—
(e
S

9BOJJIIOIIMH



10

11

12

EctecTBeHHbIH 0TOOp 1
ero Gpopmsl

Pe3ynbTathl 3BOIIONUY:
IpUCIIOCOOTIEHHOCTh
OpPTaHU3MOB H
BUJ1000pa30BaHHUE.
Jlaboparopuas pabota Ne
2 «Onucanne
MIPUCTIOCOOICHHOCTH
opraHm3ma u €€
OTHOCHTEJIBHOTO
XapaxkTepa»

HaHpaBJ’IeHI/IH U IIyTH
MaKpO3BOJIFOIUN

HeobOpatumocTs
HBOJIOLIUU

HcTopus xu3Hu Ha 3emiie
Y METO/Ibl €€ U3yUYEHUs

I'umore3sl
MIPOUCXOXKICHUS KU3HU
Ha 3emiie

Pa3Butre )u3HM Ha
3emJie 1o 3pam u

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e9ed0

bubmuoreka [JOK
https://m.edsoo.ru/863e9fde

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmorexa [IOK
https://m.edsoo.ru/863eadab

bubmmoreka [JOK
https://m.edsoo.ru/863eabbe



13

14

15

16

17

18

19

nepuoaam
OcHOBHBIE TaIbI
HBOJIIOLIMU PACTUTEIHHOTO
1 KUBOTHOT'O MUDA.
[TpakTrueckas pabota Ne
1 «3yuenue
HCKOIIAEMBIX OCTaTKOB
pacTeHUl U )KUBOTHBIX B
KOJUIEKLIUSIX»

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MUpa

DBOIIOLNS YETIOBEKA
(a"nTpoOmnorexes)

JBrKy1ye CUiIbl
((axropsr) aHTpOTIOTEHE3A

OCHOBHBIE CTaIUU
DBOJIIOINH YEJIOBEKA

UYenoseyeckue pacel U
MIPUPOAHBIEC aanTaluN
YeJI0BEKa

Pe3epBHbIii ypOK.
O00011IEHNE TT0 TEME
«BO3HUKHOBEHUE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bu6nuoreka [JOK
https://m.edsoo.ru/863ea48e
bu6nuoreka [JOK
https://m.edsoo.ru/863eac2¢c
bu6nmmoreka [JOK
https://m.edsoo.ru/863ead44

bubmuoreka [JOK
https://m.edsoo.ru/863eaca2



20

21

22

23

24

25

pa3BUTHE )KU3HH HA
3emie»n

DKOJIOoTUs KaKk HayKa

Cpensl obuTanus u
AKOJIOTHYECKHE (PaKTOPbI

AlGuotnyeckue GpakTOpHbI.
JlaGopartopnast pabota No
3. «Mopdonoruueckue
0COOCHHOCTH pacCTeHUH W3
pa3HBIX MECT OOUTAHHSD».
JlaGopatopHas pabota Ne
4. «BnusHUe cBeTa Ha
POCT U pa3BUTHE
YEepEHKOB KOJIeyca»

buotnueckue paxkTopsl

IKOJIOTHYECKHE
XapaKTePUCTUKHU
MOMYJIALINH.
[TpakTuueckast paborta Ne
2 «IloacuéT mIoTHOCTH
MOMYJISALIUKA Pa3HBIX BUIOB
pacTeHuin»

CooOmiecTBa

0.5

0.5

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

bu6mmorexa [IOK
https://m.edsoo.ru/863eb10e

bubmmoreka [JOK
https://m.edsoo.ru/863eb348

bubmnoreka [IOK



26

27

28

29

30

31

32

33

34

OpTaHU3MOB —
OHOIICHO3
DKOJIOTHYECKHUE CUCTEMBI
(9KOCHCTEMBI)

OcHOBHEIC TTOKa3aTeIIN
9KOCUCTEMEL.
DKOJIOTHYECKHUE
nupamubl. CBOMCTBA
skocucreM. Cykieccus

HpI/IpO,I[HBIe 3KOCHCTCMBbI

AHTpPONOreHHbIE
HKOCHCTEMBI

buocdepa — rnobanpHas
DKOCHUCTEMA 3eMITH

3aKOHOMEPHOCTH
CYILIECTBOBaHUS
onocdepsl

YeroBeUeCTBO B
ouochepe 3emnu

COCYH.[GCTBOBaHI/IC
MMpUpOAbI U YCJIIOBCUCCTBA

Pe3epBHBIit ypoOK.
O060011IEHHE TEMBI

https://m.edsoo.ru/863eb46
a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bu6mmorexa [IOK
https://m.edsoo.ru/863ebSfa

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

bu6mmorexa [IOK
https://m.edso0.1ru/863ebd16

bu6mmorexa [IOK
https://m.edsoo.ru/863ebale



«Coob1ecTBa u
JKOJIOTUYECKUE
CUCTEMBD»

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34

2.5






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

* buonorus. O6mas ouomnorus, 10 kinacc/ Cupornazos B.U., Araponosa
N.Bb., 3axapora E.T., O01iecTBO ¢ orpaHiYe€HHON OTBETCTBEHHOCTHIO

«IPODAY»; AkunonepHoe obmectBo «M3narensctBo «IIpocBemenne»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
[Toypounsle pazpaboTku no 6uonoruu 10 kmace

[Toypounblie pazpaboTku no 6uonoruu 11 kmacc

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

https://resh.edu.ru/subject/5/
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