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HOACHUTEJBHAS 3AIIMCKA

[Ipu pa3paboTke TporpaMMbl MO OHOJIOTHU TEOPETUYECKYI0 OCHOBY ISt
OTpenesieHus] TMOAXOM0B K (OpMHUpPOBaHHIO cONIEpKaHUs y4eOHOTrO mpeaMmeTa
«buonorus» cocraBunu: KoHuenrtyanbHele nonoxkenus ProcC COO o
B3aMMOOOYCTIOBIEHHOCTH  IEJIeH, COACpKaHMs, pe3ylbTaroB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, IMOJIOKCHHUST 00 OOIIUX TEISIX U
NPHUHIIAIIAX, XapPaKTEPHU3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
oOmero o6OpasoBanust B Poccuiickoil ®exepannu, a TakkKe IMOJOXKEHUS O
cneruduke OMoaoTuH, €€ 3HAYCHUH B TIO3HAHWUU JKHBOUW MPHUPOABI U 00CCIICUCHUH
CYIIECTBOBaHHUsI 4YeJoBeYeCKoro obmiecTBa. COIMTacHO HAa3BaHHBIM MOJIOKEHHSIM,
OIIpe/ICIICHBI OCHOBHBIC (DYHKIIMH MTPOTPAMMBI TI0 OMOJIOTHHU U €€ CTPYKTYpa.

[Tporpamma mo GuosoruM Ma€T MpeACTaBICHHE O IeIIsX, 00 00mIel cTpaTernu
oOy4yeHUs, BOCIHTAHHWS W Pa3BUTHSI OOYYAIOIIMUXCS CPEICTBAMH Y4eOHOTO
npeameta «buonorus», onpenenser o0s3areIbHOe MPEAMETHOE COJEPIKAHUE, €TO0
CTPYKTYpPY, paclpeneieHue TI0 pas[eiaM ©  TeMaM, pPEKOMEHIYEMYIO
MIOCJIEIOBATEIbHOCTh U3YUEHHS y4eOHOro Marepuaia ¢ y4éTOM MEXIPEAMETHBIX U
BHYTPUTIPEAMETHBIX CBSA3€H, JIOTUKH 00pa30BaTeNIbHOTO MPOIECCa, BO3PACTHBIX
0COOCHHOCTEHN 00yJaroITUXCs.

B nporpamvMe mo OuomorMM TaKXKe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMbIM JINYHOCTHBIM, METAIllPEIMETHBIM M TPEIMETHBIM pe3yJabTaram
oOydyeHnss B (OPMUPOBAHMUM OCHOBHBIX BHJIOB Y4YeOHO-ITO3HABATEIBLHOU
NeATeIbHOCTH/YU4eOHBIX JIEUCTBUN OOYydYaIOIIMXCA 110 OCBOCHHUIO CONEPIKAHUS
OMOJIOTrHYECKOT0 00pa30BaHMUS.

B nporpamme no 6monorum (10—11 kmaccel, 6a30BbIil YpOBEHB) peaii30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3YYCHHHM OWOIIOTHH, Ojaromaps 4emMy B HeW
MPOCMATPUBAETCA HAMpPAaBIEHHOCTh HAa pPa3BUTHE 3HAHUH, CBA3AHHBIX C
dbopMupoBaHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [IEHHOCTHBIX
OpUEHTAIUN JTUYHOCTHU, HKOJOTUYECKOTO MBIIUICHHS, TPEJCTABICHUN O 3J0POBOM
oOpa3e XU3HM U OEpEeKHBIM OTHOIIEHHWEM K OKPYXKAIoIed MPUPOTHON cpere.
[ToaTOoMy Hapsay ¢ U3ydeHHUEM OOMIEOMONTOTHYECKUX TEOPHH, a TaKXKe 3HAHHUH O
CTPOCHUHU KUBBIX CUCTEM PA3HOTO PAaHTa U CYIIHOCTA OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MpOTrpaMMe MO OMOJOTHH YAEIICHO BHUMAaHUE HCIOJIh30BAHUIO
MOJTYYCHHBIX 3HAHUH B MMOBCEIHEBHOMN JKU3HU IS PEIICHUS TPHUKIAIHBIX 3a/1a4, B
TOM dYHCIe: TPOMUIAKTUKN HACIEACTBEHHBIX 3a00JEBAaHUN UYEIOBEKa, MEIHUKO-
TeHETHYECKOTO KOHCYJIETUPOBAHMSI, 000CHOBAHUS SKOJIOTUUECKH 11EJIECO00Pa3HOTO
MIOBEJICHUSI B OKPYXKAIOIIEH NPUPOJHOW CPEAE, aHAIu3a BIUSHHS XO3AMCTBEHHOU



NEATeIbHOCTH YeJIOBEKa Ha COCTOSIHHE MPUPOAHBIX U UCKYCCTBEHHBIX IKOCHCTEM.
VYcunenue BHUMaHMST K TPUKIAJHOM HAMpPaBICHHOCTH Y4e€OHOro TMpeaMeTa
«buonorus» NOPOAUKTOBAHO HEOOXOAMMOCTBIO OO0ECIEUEHUsI YCIOBUU  JIs
pelieHrs OHON W3 aKTyaJlbHBIX 3aJ1a4 IKOJIBHOTO OMOJIOTHYECKOTOo 00pa3oBaHuUsl,
KoTopasi mpeamnojaraeT ¢GopmMupoBaHue Yy  OOydYaroOIIUXCs  CIOCOOHOCTH
aJanTUPOBAThCS K HW3MEHEHUSM JIUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MHupa.

buonoruss Ha ypoBHE cpenHero oO0Iero oOpa30BaHMs 3aHUMAET BaXKHOE
mecto. OHa obOecrieunBaetr (OPMUPOBAHUE Yy OOYYAIOIIUXCS TMPEIACTABICHUN O
HAyYHOM KapTHHE MHpa, pacuiupseT u o000IIaeT 3HaHUS O KMBOU mpupoje, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHMU3allMd W IBOJIOIUU, CO3TAET
yCJIOBHUSL  JJisA: TIO3HAHUST  3aKOHOB  KUBOW  mpuponabl, (GHOpPMHUPOBAHUS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0pPOBOr0O W 0€30macHoro oopasza
KU3HH, YKOJOTUUECKOTO MBIIIJICHUS, [ICHHOCTHOTO OTHOIIEHUS K KUBOW TIPUPOE
U YEJIOBEKY.

Bonwioe 3HaueHne OMOIOTHUS UMEET TaKXKE JIJIs PEIICHHS BOCIIUTATEIIbHBIX U
pa3BUBAIONIMX  3aJa4  cpeaHero  oOmero  oOpa3oBaHUs,  COIMAIM3AIUU
oOyyatomuxcs. V3ydenne Ouonoruu oOecreyrBaeT yCJIOBUS JUIsi (OPMUPOBAHUS
WUHTEIJICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX M  HH(POPMALMOHHBIX  HABBHIKOB,
ACTETHYECKON KYIBTYphI, CIOCOOCTBYET MHTErpallMi OMOJOTMYECKUX 3HAHHM C
NPEICTABICHUSIMU U3 JIPYTUX Y4€OHBIX MPEIMETOB, B YACTHOCTH, (U3UKU, XUMUH
u reorpaduu. Ha3zpaHHble MOJNIOKEHUS O MNpeJHA3HAYEHHH Y4YeOHOro mpeamera
«buonorus» CcOCTaBUIM OCHOBY [UJIsi ONPENCICHHUS TOAXOI0B K OTOOpYy H
CTPYKTYpPUPOBAaHHUIO €ro CONEp)KaHMs, MPEICTABICHHOT0O B MpPOrpaMMe IO
ouosoruu.

Otb6op comepxanusi yuyebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
OCYHIECTBIEH C TO3UIUH KYyIbTYypOCOOOpPA3HOTO TOAXOMa, B COOTBETCTBHU C
KOTOPBIM OOydYaroluecs: OJDKHBI OCBOWMTH 3HAHHWS M YMEHUS, 3HAYMMbIC IS
dbopMupoBaHus OOIIEH KyIbTyphl, OIPEACIAIOMNE aJeKBaTHOE TIOBEICHUE
YyeJoBeKa B OKPY’KAIOIIEeW MPUPOIHON cpeie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HA U TPAKTHUECKON nesrerapbHocTH. Oco0oe MecTo B 3TOW CHUCTEME 3HAHHM
3aHUMAIOT AJIEMEHTHI COJEPIKaHUSI, KOTOPhIE CIIy>KaT OCHOBOU it (popMUpOBaHUS
MPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
[IEHHOCTHBIX  OPHCHTAIUSAX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHH3AIUU
OMOIOTHYECKOTO 00pa30BaAHMS.

CTpyKTypHpOBaHHE COAEpPKaHHUS Y4yeOHOro Marepuana B MPOrpaMme Mo
OWOJIOTUU OCYIIECTBICHO C YYETOM MPHUOPUTETHOTO 3HAYCHUS 3HAHUK 00
OTJIMYUTEIBHBIX 0COOCHHOCTSIX KMBOM MPUPOBL, O €€ YPOBHEBOUM OpraHU3alNu U
ABOJIIOIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»



BBIJICJICHBI CJICYIONINE Co/epkKaTelibHble JIUHUU: «bronorus kak Hayka. MeTobl
Hay4yHOro mo3HaHus», «KieTka kak Ouosiormyeckas cucteMa», «OpraHu3m Kak
Oouonoruueckas cucremay, «Cucrema M MHOTooOpasue OpPraHUYECKOTO MHPAY,
«IBOJIOLUS )KUBOM TTPUPOIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3yuyenuss ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOyYaOIIMMUCS  3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHAJLHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra MW MNpUOOpeTeHUE yMEHUU
WCIIONIb30BaTh 3TH 3HAHUA ISl TPAMOTHBIX JEHWCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTuxenue 1eau u3ydeHus: yueobHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIeUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCA CHUCTEMbl 3HAHUU O OHOJIOTHYECKUX TEOPHUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBuiIaxX, CIYXKaIlluX OCHOBOM
U1 (OPMUPOBAHUS TPEJACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO TO3HAHUSI, CTPOCHUH, MHOTO00Pa3Uuu U OCOOCHHOCTSX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpPTraHU3aIMH, BHIJAIOIIUXCS OTKPBITHUSX U COBPEMEHHBIX
HCCJIEIOBAaHUAX B OMOJIOTUH;

dbopMupoBaHre y OOyYaroOIMUXCs IO3HABATENbHBIX, HUHTEIIEKTYaJdbHbIX U
TBOPUECKHUX CIIOCOOHOCTEW B MPOIIECCE aHaIM3a JaHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTHM HAy4YHBIX B3IVISJ0OB, WJEH M TOIXOAOB K H3YUYCHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alNu;

CTAHOBJEHHE Yy oOOydJaromuxcsi oOmel KyJIbTypbl, (YHKIIHOHAJIBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH M OLICHUBATH SBJICHHS OKPYXKAIOIIETO
MHpa JKMBOM MNPUPOALI HA OCHOBAHUM 3HAHWM M OINBITA, MOJYYEHHBIX MPHU
U3y4YCHUN OMOJIOTHH;

dbopmMupoBaHHEe Yy OOy4YalOmMMUXCSd YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTHYECKUX 3HAHWW B TIPAKTUYCCKOW [EATCIIBHOCTH 4YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUHA M arpOOMOTEXHOJIOTHH;

BOCMUTAHUE YOEXKJAEHHOCTM B BO3MOXKHOCTH IMO3HAHHUS YEJIIOBEKOM KHBOU
MIPUPOBI, HEOOXOAUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOFOICHHS STHYECKUX
HOPM IIpHY NMPOBEICHUN OUOJOTUYECKUX UCCIICIOBAHUM;

OCO3HAaHHME IICHHOCTH OWOJIOTMYECKUX 3HAHUK JUIS TIOBBIINICHUS YPOBHS
AKOJIOTHYECKOM KYJABTYPHI, UIT (POPMHPOBAHKS HAYIHOTO MUPOBO33PEHUS,

MIPUMEHEHHUE TTPUOOPETEHHBIX 3HAHUN U YMEHUMN B MOBCEIHEBHOM JKU3HM JJIs
OIIEHKH MOCJIEACTBUIM CBOEH NEATEIBHOCTH MO OTHOIICHHUIO K OKPY’KAIOIIeH cpene,
COOCTBEHHOMY 37I0pPOBBIO, OOOCHOBaHWE H COOJIONEHHE Mep NPOPUIAKTUKH
3a00JICBaHUH.



B cucreme cpeagnero oOmiero oOpazoBanusi «buonorus», u3ydaemass Ha
0a30BOM YpOBHE, SBISICTCS O0OS3aTENBHBIM YYE€OHBIM TPEIMETOM, BXOISAIIAM B
COCTaB IpeaMeTHOH o0nacTn « ECTeCTBEeHHO-HAYYHBIC TPEAMETHD».

JI1st u3yueHus 6uosoruu Ha 6a30BOM YpOBHE CPEAHEro 00IIero oopa3oBaHus
orBonuTcsa 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hezeno).



COAEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buosorusi kKak Hayka.

buonorust xak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUUECKUMU U
JIPYTUMH €CTECTBEHHBIMM HayKamH, (puiocopuei, 3TUKON, 3CTETUKON U IPABOM.
Ponb 6uonoruu B popMUpPOBaHUM COBPEMEHHOM HAaydHOU KapTUHBI Mupa. Cuctema
OMOJIOTrMYECKUX HayK.

MeTtoabl TO3HAHUS )KUBOM TIPUPOALI (HAOIIOIEHHE, SKCIIEPUMEHT, ONTMCAHMUE,
uU3MepeHune, Kiaccudukaius, MOACIUPOBAHUE, CTAaTHUCTHYECKas o00paboTka
JAHHBIX).

JdemoncTpanuu:

[Toprpetsr: Y. Hdapsun, I. Mennens, H. K. Konbuos, x. Yorcon u ®@. Kpuk.

Tabmuibl u cxembl: «MeToIbI TO3HAHUS YKUBOW TTPUPOIBI.

JlaGopaTopHble U NpakTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Vcmonb3oBaHHE pa3IMYHBIX METOAOB TIPH
U3YYCHUU OUOJIOTMYECKUX OOHEKTOBY.

Tema 2. ’KuBble ccTeMbl M KX OPraHU3aLMSL.

Xusble cucteMbl (OMOCUCTEMBI) KaK MpeIMeT u3ydeHust ouonoruu. OTnudne
YKUBBIX CUCTEM OT HEOPTaHUYECKOU IPUPOLBI.

CaolicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3alMU OUOCUCTEM:
MOJIEKYJISIDHBIM, KJIIETOYHBIM, TKAaHEBbIM, OpPraHU3MEHHBIM, IMOMYJISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHUI), OMOC(EpHBIH.

JdemoncTpanuu:

Tabnumpl u cxembl: «OCHOBHBIE MPU3HAKU KU3HU», « YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBDY.

O6opynoBanue: moaeas Mosekyisl JJHK.

Tema 3. XuMH4eCKHUH COCTAB U CTPOEHHE KJIETKH.

XUMUYECKHM COCTaB KIETKA. XHWMHUYECKHE JJIEMEHTBI: MAaKPOAJIEMEHTBHI,
MHKPOJIEMEHTBL. Boa 1 MUHEpaIbHbIE BEIECTBA.

OyHKIMKM BOABI M MHUHEpPAJIbHBIX BellecTB B KkieTke. Ilommep:kanue
OCMOTHYECKOTO OajaHca.

benku. CoctaB u cTpoeHne OeaKoB. AMHHOKHCIOTHI — MOHOMEPBI OCIIKOB.
He3ameHnnmble 1 3aMEHUMbIE aMUHOKHUCIOTBL. AMUHOKHUCIIOTHBIA COCTaB. YPOBHU
CTPYKTYphl ~O€JIKOBOW MOJIEKYJbl (NE€pBUYHASA, BTOpUYHAS, TPETUUYHAS U
YeTBEPTUUHAsl CTPYKTypa). XUMHUYECKUE CBOMcTBa OeskoB. buonorunuyeckue
byHKIUM OETKOB.



depMmeHTl — OuoMorMyeckue Karaiauszaropbl. CTpoeHue (QepmeHTa:
aKTUBHBIA LIEHTp, cyOcTparHas crneunupuuHoctb. KodepmenTtsl. Buramussbl.
Otnnyus (epMEHTOB OT HEOPTAHMYECKUX KaTaau3aTOPOB.

VYrneBoabl:  MoHOcaxapunbl  (TMIOKo3a, pubo3a U Jae30Kcupudosa),
aucaxapuabl  (caxaposa, JIaKTo3a) W MOJUcaxapuabl  (Kpaxmani, TIJIMKOTEH,
LeJUI0N03a). buonornueckue GyHKIMU YIIIEBOAOB.

Jlununael:  TpurMuepuasl, Gochomunuasl, crepouasl. [mapoduibHO-
ruapopoOHble  cBoiicTBa. buonorndeckue ¢GyHKuM aunuaoB. CpaBHEHHE
YIJIEBO/IOB, OEJIKOB U JIMIHI0OB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle xkucnorsl: JHK wu PHK. Hykmeotuael — MOHOMEpHI
HyKJIeruHOBbIX KHCIOT. Ctpoenue u ¢pyukuuu JJHK. Crpoenne n gpynkuuu PHK.
Bunst PHK. AT®: crpoenue u GyHKIIUA.

Hurtonorus — Hayka o kierke. Kinetounast Teopus — npuMep B3aUMOIECUCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. MeETO/Ibl U3yUYEeHHUSI KIETKH.

Knerka xak menoctHas >xuBas cuctema. OOmMe NTPU3HAKU KIIETOK:
3aMKHyTas HapyxHasi meMOpana, moiekynasl JIHK kak renermveckwmii ammapar,
cucTema cuHTe3a Oelka.

Tunbl KJIETOK: JyKapuoTHUecKass M mpokapuotuyeckas. (OcoOeHHOCTH
CTpPOCHHUS TMpoKaproTHdYecko kieTku. Kietouynas cteHka Oakrepuit. CrpoeHue
AYKapUOTHYECKOW KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOW, JKWBOTHOM U
IpUOHON KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYpHI KIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIHMKC, UX
¢yukiuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u pynkuuu. llurornasma u eé
opranouasl. OmgHoMemOpaHHbie opraHouasl kieTku: OIIC, ammapar [ombmxw,
nu30coMbl. [loyaBTOHOMHBIE OpPraHOWABl KIETKU: MUTOXOHJIPUHW, TUIACTHUBI.
[Ipoucxoxxienre MUTOXOHApUM M TIacTuA. Buasl mractua. HememOpanHbie
OpraHOUJIbl KJIETKW: PUOOCOMBI, KJIETOYHBIA IIEHTP, UEHTPHUOIH, PECHHUYKH,
KIyTUKU. OYHKIIMN OPraHOMI0B KJIETKU. BKITFOUueHUs.

Anpo — perynsaTopHelii neHTp kiaeTkH. CTpoeHue sapa: saepHas 000J0ukKa,
KapuoIUIa3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCnOPT BELIECTB B KIIETKE.

JleMoHCcTpaUK:

[Toprpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneiinen, P. Bupxos, [x.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®pauknun, K. M. bap.

Juarpammel:  «PacnpeneneHue XUMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupone», «Pacnpenenenne XuMUYECKUX IEMEHTOB B JKUBOM IIPUPOIEN.

Tabmumer u cxembl: «llepuogmyeckas Tabmuia XUMUYECKHX DJIEMEHTOBY,
«CTpoeHne MOJIeKY/Ibl BOAbI», «brocunTe3 0emnka», «CTpoeHue MOJICKYJIbI OeKay,
«Ctpoenune depmenta», «Hyknennossie kuciotel. JJTHK», «CtpoeHne Monekymbl



AT®», «CrpoeHne 3yKapuOTHYECKOW KIETKM», «CTpOEHHE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTEIbHOU KIETKN», «CTpoeHHe MNPOKAPUOTUUYECKON KIIETKUY,
«CTpoeHue szipa KIETKN», « YTIEBOAbD, «JIUmuab.

O6opynoBaHue: CBETOBOM MMKPOCKOI, OOOpYIOBaHUE [JIsi MPOBEACHHUS
HaOMIONECHUHM, W3MEpPEHUM, SKCIEPUMEHTOB, MHUKpOMNpenaparbl PpPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATHHBIX KICTOK.

JlaGopaTopHble U NpakTHYeCKHe padoThI:

JlabopatopHast pabora Ne 1. «M3ydyeHue KaTaJUTHYECKON aKTUBHOCTU
dbepMeHTOB (Ha TpUMEpe aMUJIa3bl WA KaTaaasbl)y.

JlaGoparopnast pabora Ne 2. «M3yueHue CTpOEHHsS KJIETOK pacTeHU,
KUBOTHBIX M OaKTepuil MOJ] MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemnaparax M HX
OMHCaHUE.

Tema 4. ’/KuzHenesiTeJIbHOCTb KJIETKH.

OOMeH BelIecTB, Win MeTaboIu3M. AcCUMUIATINS (TJTACTUYECKUM OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTHYeCKuid OOMEH) — JIB€ CTOPOHBI €IWHOIO Tpoliecca
Merabonu3Ma. Ponb 3aKOHOB COXpaHEHUs BEIIECTB M DHEPrUud B TOHUMAHHUH
MeTabonu3Ma.

Tuner oOMeHa BelecTB: aBTOTPO(DHBIN U TeTepoTpodHBIi. Ponb GpepmMeHTOR B
oOMeHe BEeIlECTB U MPEBPAILIEHUH SHEPTHH B KIIETKE.

®orocunte3. CBeroBass W TeMHOBas ¢a3bl (oTtocuHTe3a. Peakiuu
dotocunTesa. IhdpekTuBHOCTh GOTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3a JJIs KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeibl Ha (POTOCUHTE3 M CIOCOOBI MOBBIIIEHUS €T0
IPOAYKTUBHOCTH Y KYITbTYPHBIX PACTEHHIA.

XeMocuHTe3. XEeMOCHUHTE3UpyIolue OakTepun. 3HAYCHUE XEeMOCHHTe3a s
KU3HU Ha 3eMIie.

DOHepreTuueckuii oOMeH B KieTke. PacierieHue BeIIeCTB, BBIACICHHUE U
aKKyMYJIUPOBAaHHUE PHEPTUH B KJIETKE. DTallbl SHEpreTndeckoro ooMena. [mukonms.
bpoxxenne u ero Buabl. KuciopogHoe OKHCIEHUE, WM KIETOYHOE JbIXaHUE.
OxucnutenbHoe QochopunupoBanue. IHPEKTHBHOCTH IHEPTETUIECKOTO 0OMEHA.

Peakniun wmarpuuHOro cuHre3a. I[enermdeckas wuHdopmanus u JIHK.
Peanuzanus reHeTnyeckol WH(pOpMANMM B KiIeTKe. [eHeTWYecKuid KOI U €ro
cBoicTBa. Tpanckpunuus — Marpuusblii cuHte3 PHK. TpaHcnauus — Ouocunres
O0enmka. Otambl TpaHcisuu. KoaupoBanue aMHuHOKHCIOT. Pomb pubGocom B
OouocuHTe3e OernKa.

Hexnerounsie popmbl xu3an — Bupycel. ctopus otkpeitus Bupycos (. U.
NBanoBckuil). OCOOEHHOCTH CTPOEHHMST U SKM3HEHHOTO I1IMKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHonedpunura uyenoBeka (BUY) — Bo3Oynutens CIIN/a.



OOparHast ~ TpaHCKpuUNIusi, peBepraza W  uHTerpasa. Ilpodunakruka
pacnpocTpaHEHHUs BUPYCHBIX 3a00JIEBaHU.

JdemoncTpanuu:

IToprpersr: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupszes.

Tabnuupbl u cxembl: «Tunbl mutanus», «Metabonuszmy», «MUTOXOHAPHUSY,
«OHepreTuyeckuii oomen», «Xmnopomiact», «Potocunres», «Crpoenue JIHK»,
«Ctpoenue u QyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenka», « eHeTHYeCKUN Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN nuki Bupyca CITH/]a,
Oakrepuodaray, «Permmkanus JTHK».

O6opynoBanue: moaenu-anmiaukanuu «Yasoenne JIHK u Tpanckpumnuusy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojaelb cTpykTrypsl JTHK.

Tema 5. PazMHoOKeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii UMK, WIM >KU3HEHHBIM TWKI kineTku. MHTepdaza u MuTO3.
[Ipormeccrl, mpotekatonue B uHTepdasze. Perukarus — peakuuss MaTpU4HOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Ha0oOp — KapHOTHIIL.
JlunmonaHBIA U TAlUIOMJHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIBI.
[uTonornyeckue OCHOBbI PAa3MHOKEHMSI W  HWHIMBUIYaJbHOTO  Pa3BUTHUA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murtosa. lIpoueccel, mpoucxoasuime Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrHYeCcKUil CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIETKA — arorTo3.

®opMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojioe U moyiioBoe. Bunbl 6ecnonoro
pPa3MHOXKEHHUA: JEJEHUE HaJBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHuE, BEreTaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIIOHWPOBAHHE
OpraHU3MOB, €r0 3HAUECHUE JIJIs1 CEJICKIUU.

[TonoBoe pa3MHOXKEHHUE, €T0 OTIIMYHUS OT OECIIONOTO.

Meito3. Cragum Mmeito3a. Ilporecchl, mpoucxoasiiyMe Ha CTaauax Menosa.
IToBenenne xpomocoMm B Mmenosze. Kpoccunrosep. buonormueckuii cmbiCi U
3HaYECHHUE MEN03a.

l'amerorenes — mporecc oOpa3oBaHUSI TMOJIOBBIX KJIETOK Yy MKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHHKHM M AMYHUKHA. OOpa3oBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — raMeT (CHepMaro30uf, SIIEKIeTKa) — CIEepMaToreHe3 M OBOICHES3.
OcoOeHHOCTH CTpOEHUsl SUUEKIETOK M crepmaro3ouaoB. OIiogoTBOpEHHE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE
(oMOpuorenes). JTtanbl SMOPHUOHAIBLHOTO PA3BUTHUS Y TO3BOHOYHBIX >KHBOTHBIX:
npoOieHue, racTpyasiuus, opraHoreHes3. lloctamOpuonanbHOe pa3BuTHe. THUIIBI
MOCTAMOPUOHANIBHOTO Pa3BUTHUS: MpsMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



cCpenbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOECHUE
CEMEHH, CTaJUU Pa3BUTHSL.

JdemoncTpauuu:

Tabmumbslr 1 cxeMbl: «DOpMbI Pa3MHOXKEHHSI OpPraHU3MOBY», «JlBoitHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «BereraruBHoe pa3sMHOXEHUE
pacteHuit», «Jlenenue xkieTku Oakrepuit», «CTpoeHHE TIOJNIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsii nukim», «Permmukamua JHK», «Mwuto3y,
«Mernos», «IIpsmMoe u HenpsAmMoe pa3BUTHEY, «['aMEeTOreHe3 y MIIEKONUTAOIMIUX U
yesoBeka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6GopynoBaHue: MUKPOCKOII, MUKPOIIpEnapaThbl «CrniepmMaTo30u bl
MJICKOIIUTAIONIETOY, «SIUIEeKIeTKa MiekonuTarouero», «KapuoknHes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alluiMKauus «Jlerenne KIeTKu», MOIENb
JHK, Monens meTada3HOi XpOMOCOMBI.

JlaGopaTopHble U NpakTU4YeCKHe padoThI:

JlabopatopHast pabora Ne 3. «HabmrogeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOIpEnaparaxy.

JlaGoparopnass pabora No 4. «M3ydyeHuwe CTpOEHHUS TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpENapaTrax».

Tema 6. HacjiecCTBEeHHOCTh U HI3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3apaun reHetuku. Mcropust pa3Butus reHetuku. Pomib nuromorun
U 3MOpHOJIOTUM B CTAHOBJIEHUU TEHETHKHU. BKiIali pOCCHMCKUX M 3apyOesKHBIX
yu4€HbIX B pa3BUTUE TEHETUKH. MeTombl TEHETUKH (THOPUIOIOTHUYECKUH,
OUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETUYeCKH1). (OCHOBHBIE TE€HETUYECKHUE
noHATHS. | eHeTuYecKass CUMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKpPELBaHUMN.

3aKOHOMEpPHOCTH HACJIEOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnueneM.
MoHornbpuaHoe CKpellMBaHHWe. 3aKOH eIuHOoOOpa3us THOPUIOB TEPBOTO
nokoseHus. [IpaBuno nomuHupoBaHus. 3aKOH paclleuIeHus Mpu3HakoB. ['umnoresa
yuCcTOTHI ramer. [1oaHOoe 1 HenmoMHOE JOMUHUPOBAHUE.

JuruOpuaHoe  CKpeluBaHWe. 3aKOH  HE3aBHCHMOTO  HACIEIOBAHMS
npu3HakoB.  [[uToreHeTMdeckre - OCHOBBI  JWTHOPHIHOTO  CKpEIIUBaHUS.
AHanusupymrouiee ckpemuBanue. Vcrnonp30Banne aHAIN3UPYIOMIETO CKPEIIMBAHUS
JUTSI OTIpEeNIeNICHUsI TEHOTHUIIA 0COOH.

CuermieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo crerieHHOMY
HACJICIOBAHUIO TE€HOB. HapymeHuwe  cuemieHuss TE€HOB B pe3yjibTare
KPOCCHHIOBEpA.

XpOMOCOMHasi TEOpUs HACIEACTBEHHOCTH. | EHETUUECKUE KAPTHI.



I'enetnka moma. XpoMOCOMHOE OIpEAEICHUE Moja. AYTOCOMBI M TOJOBBIE
xpoMocombl. [omorametrnesle U reTeporameTrHoie opraHusmbl. HacnemoBaHue
MPU3HAKOB, CLEIUICHHBIX C MOJIOM.

HM3meHYnBOCTh. BUabl N”3MEHYMBOCTHU: HEHACICACTBECHHAS U HACJI€ICTBCHHASI.
Ponep  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHUKA
MOAU(PUKAITMOHHON M3MEHYMBOCTU. BapualiMoHHbBIN Psii U BapUallMOHHAS KPUBAs.
Hopma peakuuu mnpusHaka. KolnueCTBEHHbIE M KAaU€CTBEHHBIE MPU3HAKU U HX
HopMa peakuuu. CBoMcTBa MOAU(DUKAITMOHHON U3MEHYMBOCTH.

HacnencrBenHas, Wi TEHOTUIIMYECKAs, W3MCHUYMBOCTH. KomOMHaTMBHAas
U3MEHYMBOCTh. Melo3 W MOJ0oBOM mpolecc — OCHOBa KOMOWHATUBHOM
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYMBOCTh. Kiaccudukaius MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpu4rHbBl MyTaluii. MyTtareHabie (hakTopsl.
3aKOH TOMOJIOTHYECKUX PS0B B HacaeACTBEHHOM u3MeHunBocty H. Y. BaBuiosa.

BuesnepHast HacCI€ACTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBbIE METOJbl TE€HETHUKHU
YyeJIOBEKa: N'eHEaJIOTHUYEeCKUM, OJTM3HEIIOBBIN, IIMTOTCHETUYECKUM, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-TE€HETUY €CKUIA. CoBpeMeHHOE ompeesieHue TCHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[TI1P-anamu3a. HacnencTtBenHble 3a00jieBaHMS 4YEJIOBEKAa: TE€HHBIE OOJIE3HM,
00JIe3HU C HACJIEICTBEHHOW MpeapacioioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue | reHepatuBHble MyTanuu. CTBOJMIOBbIE KiIETKHU. [IpuHIUIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOGUIAKTUKA U JICYCHUS TeHETHYECKUX
Oomne3Hel. MenuKo-TeHETHYECKOe KOHCYJIBTUPOBAaHUE. 3HAUCHHE MEIUIIMHCKOM
TCHETUKH B TIPEIOTBPAIICHUH | JICUCHUH TeHETUYECKUX 3a00IeBaHUN YeIOBEKa.

JdemoncTpanuu:

[loprpersl: I. Mengens, T. Mopran, I. ne ®pus, C. C. UerBepuxos, H. B.
Tumodees-Peconckuii, H. . Basuios.

TaOmuner u CXEMBI: «MoHorubpuaHOE CKpEIIMBaHNUE u ero
[IUTOTEHETHYECKasT OCHOBa», «3aKOH paCHICIUIEHUs W €ro LHUTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTBI  TameT»,  «JIuruOpuaHOoe  CKpEIIMBaHUEY,
«IuTonoruueckue OCHOBBI JTUTHOPHTHOTO CKpEIIUBAHU, «Menosy,
«B3auMonencTBue ajIeNbHBIX TE€HOB», «le€HeTHYeckne KapTel pPacTECHUH,
JKUBOTHBIX M 4YeJIOBeKa», «leHeTuka mosia», «3aKOHOMEPHOCTH HaCJIEeIOBaHUS,
CLHEIUIEHHOTO C TmoJioM», «KapHoTuIlbl YeloBeKa M JKUBOTHBIX», «BHIbI
M3MEHYMBOCTHY, «MoaudukalimoHHass W3MEHYMBOCTH», «HaciaemoBanme pesyc-
dakropan, «['eHeTHKa Tpynn KpoBu», «MyTalmoHHAs HU3MEHIUBOCTDY.

OGopynoBaHHe: MOJACIH-AMIUIMKAIIMA  «MOHOTHOPHIHOE CKPEIIUBAHKEY,
«Henonnoe nomunupoBanue», «JlurnbpunHoe ckpemuBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON M MHKporpenapar «pozoduna» (Hopma, MyTauuu
(OpMBI KpPBUIBEB U OKpACKH Tena), repoapuil «[ opox moceBHOI.

JlaboparopHble 1 IpaKTHYEeCKUE PadoThI:

JlabopatopHast pabora No 5. «/3ydyeHue pe3ynbTaroB MOHOTHOPHUIHOTO U
JUTHOPUAHOTO CKPELIMBAaHUs y IPO30(Q MBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlabopatopHast pabora Ne 6. «M3yuenue moauuKaliuOHHOW U3MEHYHUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsiZla U BAPUALIUOHHOU KPUBOMY.

JlabopatopHast pabora No 7. «AHanu3 MyTauuil y apo30¢Quiibl Ha TOTOBBIX
MUKpoOTpenaparax».

[Ipaktuueckas pabora No 2. «CocraBieHwe W aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi oprann3moB. OCHOBbI OHOTEXHOJIOTUM.

Cenekius Kak Hayka M Ipouecc. 3apoKI€HHUE CENIEKIIMH U JIOMECTUKALIMS.
VYyenne H. V. BaBunosa o ieHTpax IpOUCXOXKIECHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacteHuil. LleHTpHl NPOUCXOXKACHUS JOMAIIHMX KUBOTHBIX. Copt, moOpona,
HITaMM.

CoBpeMeHHbIE METONIbI CeleKIMu. MaccoBbl U MHAUBUAYAJIbHBIN OTOOPHI B
CeJeKIMn pacTeHul u KuBOTHBIX. OneHka sKcrepbepa. biamskopoacTBeHHOE
ckpemBanue — HUHOpuAuHT. Ywucras mnuaus. CKpelMBaHWE YHUCTBHIX JIMHUIM.
['eTeposuc, unu rubpunHas cwia. HeponcTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
Otnanéunas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W
NOJIy4YeHUE MOJIUIUIONAOB. JIOCTMKEHUS CENEKIMU pAaCTeHHM, KUBOTHBIX H
MUKpPOOPTraHU3MOB.

buorexHosnoruss Kak oTpacib NPOU3BOACTBA. ['€HHass WHXKEHEpHUs. OTarmbl
co3ganus pexomOunanTHo JIHK wu TpaHcreHHplx opranusmoB. Kiertounas
nxeHepus. Knerouneie KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonmoruueckue U dthdeckue  mpobmembl. MO —  reHeTHYecKHu
MOU(DHUIIMPOBAHHBIE OPTAHU3MBI.
JlemoHCTpauuu:

[Toprpersr: H. U. Basunos, 1. B. Muuypun, I. [I. Kapneuenko, M. .
NBaHoOB.

Tabmumer 1 cxembl: kapra «lIeHTpbI TPOUCXOXKIEHUS W MHOTOOOpasus
KYJIBTYpHBIX pacTeHui», «llopoasl moMalmHuX KUBOTHBIX», «CopTa KyJbTYypHBIX
pacreHuity, «Otnanéanas rudpuausamnusay», «PadorTer akagemuka M. @. MBanosay,
«lTonmunnmonaus», «OObEKTbl OMOTEXHONOTUWY», «KJeTouHble KyIbTyphl U
KJIOHMpOBaHue», «KOHCTpyHpoBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHUEe: MYJISKU TJI0JI0OB M KOPHEIUJIOAOB IUKUX (POPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlaboparopHble 1 IpaKTHYEeCKUe PadoThI:

Okckypceusi «OCHOBHBIE METOABI M JIOCTHIKEHMS CEJEKIUU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IUIEMECHHYO bepmy,
COPTOUCTIBITATENIbHBI ~ YYacTOK, B TEIUIMYHOE  XO3sCTBO, J1aboparopuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBosIIOLMOHHAST OMOJIOTHS.

[IpeanoceiIku BO3HUKHOBEHUS HBOJIOIMOHHOW TEOPUU. OBOJIIOIMOHHAS
Teopust U e€ MecTo B Ouosioruu. BrusHuE SBONIOIMOHHONW TEOPUM Ha Pa3BUTHE
OMOJIOTUH U IPYTUX HaYK.

CBuzerensctBa 5BoOMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTh
MOSIBJICHUS BUJOB B TAJIGOHTOJOTUYECKOW JIETOMHMCH, TEPEXOAHbIE (OPMEI.
buoreorpaduueckue: cxoncTBo u paznuuue ¢ayH U Gprop MaTepuKoB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOACTBA W pa3inuusg 5SMOpPHUOHOB pa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIBPHO-aHATOMUYECKUE: TOMOJIOTHYHbBIC, aHAJIOTHYHEIE,
PYAMMEHTapHbIE OpTaHbl, araBU3MBbL. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTeH y BceX
OpraHU3MOB.

OpontouoHHas Teopus Y. [apsuHa. IlpeanochuUiku BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKyIIME CHJIBI 3BOJIOLMH BHUIOB 1o JlapBuHy (M30BITOUYHOE
Pa3MHOXKEHUE TPU OIPAaHHUYEHHOCTH PECYPCOB, HEOMNpeAenEHHas W3MEHYHMBOCTD,
O0opb0a 3a CylecTBOBaHNE, €CTECTBEHHBIM OTOOD).

Cunretnyeckas Teopus 3Bomonuu (CTI) u €€ 0CHOBHBIE MOJIOKEHUS.

MukposBomtonus. [Tonyasuus Kak eIMHUIA BUJIa U SBOIIOLIHH.

JIBkymue cuibl ((hakTOphl) SBOJIOIUK BUAOB B Mpupojae. MyTalMOHHBIN
nporecc M KOMOWHATHBHAS W3MEHUYMBOCTH. [lomynsirioHHBIE BOJMHBI U Apeud
reHoB. M3omnsnusa u Murpanusi.

EctecTBeHHbIii 0TOOp — HampaBusomuil ¢Gakrop dSBomOIUU. DOpPMEI
€CTECTBEHHOI0 0TOOpA.

[IpucnocoOieHHOCT, OPraHU3MOB KakK pe3ynbrar 3Bojonuu. IIpumeps
MPUCTIOCOOJICHHIA Y OpraHu3MOB. ApOoMOP(O3bI U UNOATATITAIIHH.

Bun wu BumooGpazomanme. Kputepunm Buma. OcHOBHBIE  (QOPMBI
BUI000pa30BaHus: Teorpauieckoe, IKOJIOTUIECKOE.

MakpoosBomonirisi.  PopMmbl  dBOMOIMK:  (pEIeTHYECKas, JIUBEPreHTHAs,
KOHBEpIreHTHas1, napajuienbHas. HeoOparumMocTh 3BONIOLUU.

[IpoucxoxieHre OT HecCHeUHaIU3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AfanTuBHas paudalus.

JdeMoHcTpanuu:



Iloprpersr: K. JInnnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, . Mromnep, A. H. Cesepiios.
TaOnuipsl u cxembl: «Pa3BuTHEe OpraHUYECKOro Mupa Ha 3emiie», «3apoablilu

MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy», «Dopmbl  OopbOBI  3a
cyuiectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo0Opa3zue Opox  JKUBOTHBIXY, «ITonmymsamumy, «MyTtanuoHHas

U3MEHYUBOCTHY, «Apomopdo3b», «Uauoamantanumn», «OOImas gereHepanus,
«/IBmkymme cunbel sBomouuny, «Kapra-cxema Mapuipyra nyrtemecTtBus Y.
HapBuna», «bopbba 3a cymectBoBaHue», «lIprucnocoOIEHHOCTh OPraHU3MOBY,
«l'eorpaduueckoe BuA000pa3oBaHue», « IKOJIOTMUECKOE BUI000pa30BAHUEY.

O6GopynoBaHUE: KOJUICKIMS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMH OKPACKH,
HA0Op TJIOJOB M CeMsH, KoyeKius «lIpumepnl 3alIMTHBIX TPUCIOCOOIICHUN Yy
KUBOTHBIX», MOjeib «OCHOBHBIE HAIPaBIEHUS JBOJIOIUNY», O0BEMHAS MOJEIb
«CTpoeHue TOJTIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra wMwupa, KouieKuus «@DoOpMBl COXPaHHOCTHU
WCKOIAEMbIX JKUBOTHBIX M pacTeHUil», Moaenb anmiukamusa «llepexkpéct
XpOMOCOMY», BlIaXHbI€ MpenapaTthl «Pa3BuTre HaceKOMOro», «Pa3BUTHE JSATYIIKWY,
Mukporpenapar «J[po3oduna» (Hopma, mytanuu (HOPMBI KPBUJIBEB M OKPACKU
Tena).

JlaGopaTopHble U NpakTUYeCKHe padoThI:

JlaGoparopnast pabora Ne 1. «CpaBHeHuE BHUAOB MO MOPGOIOTHUUECKOMY
KPUTEPHUION.

JlaGoparopnast pabora Ne 2. «Onucanue MpUCIOCOOJICEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHHe U pPa3BUTHE )KU3HU Ha 3emure.

JloHay4yHbI€ TPEACTABICHUS O 3apOXKICHUU KU3HU. HayuHble TrumoTe3sl
BO3HUKHOBEHHS JKM3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHUA. XUMUYECKas
ABOMIONUS. AOMOTEHHBIA CHUHTE3 OpPraHWYECKUX BEMIECTB W3 HEOPTraHUYECKHUX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON ABoMoNUU. HadanbHblie 3Tamnbl
ouonorudeckoir 3omtonmu. ['mnoreza PHK-mupa. @opmupoBanre mMeMOpaHHBIX
CTPYKTYP Y BO3HUKHOBCHHME MPOTOKICTKH. [lepBble KIETKM M WX HBOIIOLMSL.
@opMHUpPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

PazButre xu3Hu Ha 3emiie 1o 3paMm u nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickasi 3pbl. [laneosoiickas 3spa u e€ mnepuonbl: KeMOPUNUCKUH,
OPIOBUKCKU, CUITYPUUCKUH, TIEBOHCKHUM, KAMEHHOYTOJIbHBIN, TTIEPMCKHH.

Me3o030iicKkast 3pa U €€ NepUoAbl: TPUACOBBIM, IOPCKUN, METOBOM.

KaiiHo3oiickass 3pa u €€ mnepuoabl: NaJCOr€HOBBbIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIN.



XapaKTepuCcTUKa KIUMaTa M TE€OJOTMYECKUX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLIMM PACTUTEIBHOIO M SKMBOTHOTO MHpa. ApOMOp(oO3bl y PpacTeHUU U
*KUBOTHBIX. [losBNEHNE, pacIIBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak OTpaxkeHHe 3BOIoLUU. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

OBOJIOLMS YeIOBEKAa. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTue npencraBieHui o
IIPOUCXOKJICHUHM 4YeJoBeKa. Meronsl u3ydeHus aHTpororeHe3a. Cxoxcta u
pa3Inyus 4eJ0BEKA U JKUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHHUE YEIIOBEKA.

JBuwxymue  cuibl  (QakTopbl) — aHTPOIOIeHe3a. HacnencTennas
U3MEHYUBOCTh M  €CTECTBeHHBbIH o0TOOp. OOIIecTBeHHBIH 00pa3  KU3HH,
U3TFOTOBJIEHNE OPYIHI TPyaa, MBIIUIEHUE, PEYb.

OCHOBHBIE CTAIUM U BETBH 3BOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
ymensli, Yenosek npsamoxomsaumi, YenoBek HeaHAEpTadbCKud, YenmoBek
pasymHbId. Haxoakum HCKOmaeMbIX OCTATKOB, BpPEMsl CYIIECTBOBaHUS, 00JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIHSL.

YenoBeueckne pacbl. OCHOBHbIE  OONBLIME  pachl:  €BPONECOHIHAS
(eBpasmiickas),  Herpo-aBCcTpajoujiHas  (PKBaTOpUajibHas),  MOHIOJOMIHAS
(a3marcko-amepukaHnckas).  UYepTsl ~ NPUCIIOCOOIEHHOCTH  TMpEACTaBUTENEH
YEJIOBEUECKUX PAC K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO yenoBe4YeCKHX pac.
Kpuruka pacuzma.

JdemoncTpanuu:

[Toptpetrsr: ®@. Penu, JI. Tlactep, A. W. Onapun, C. Mwuiep, I. Opu, Y.
JlapBuH.

Ta0Omuiel U cxembl: «Bo3HukHoBenne CoJaHEYHONM CHCTEMBI», «Pa3Butue
opraHuyeckoro Mwupa», «PactutensHas kietka», <« KuBOTHasg  KIETKay,
«IIpokapuotnueckas kietrka», «CoOBpeMEHHas CHCTEMa OpPraHUYECKOIO MHUpPay,
«CpaBHEHUE aHATOMHUYECKHUX YEPT CTPOCHHUS YEJIOBEKAa M YEIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHbIE MeCTa MAaJCOHTOJIOTMUECKHMX  HaXOAOK  IPEIKOB
COBPEMEHHOIO 4eJoBeKay», «/lpeBHeumme monu», «lpeBHue mronn», «llepBbie
COBPEMEHHBIE JTI0AN», «HeI0BEYECKUE pach».

O6GopynoBaHue: MYIISIKA «ITpoucxoxaeHne  YeI0BEKa» (OroCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaldblla, KPOMAaHbOHIA), CIICTIKU WU
M300paKEHUsT KaMEHHBIX OpYIWd TEePBOOBITHOTO dYeIOBeKa (KaMHH-YOIIIEPHI,
pyouna, ckpebia), TeoXpoHolornyeckas Tabnuna, Kojulekuus «Dopmbl
COXPaHHOCTHU UCKOMAEMBbIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHbie U NpakTHYEeCKHEe PadoThI:

[Ipaktuueckas pabora Ne 1. «M3yyeHue MCKOmaeMbIX OCTAaTKOB PACTEHUU U
YKABOTHBIX B KOJUICKLIHASX.



OKcKkypcusi «IBOJIOLMS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
Hay4YHBIW WM KpaeBEeAUYECKUN My3eil).

Tema 3. OpranusMbl U OKpYsKaIIas cpeaa.

OKosorus Kak Hayka. 3aadd U pas[esbl KOJIOTruu. MeTonbl SKOJOTHYECKUX
HCCIeN0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenbl oOWUTaHMSI OPraHMW3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, TOYBEHHAs,
BHYTPHOPraHU3MEHHAS.

Okonornueckue ¢akropsl. Knaccudukanus 53KOIOrMUECKUX (PaKTOpOB:
abuotuyeckue, OWOTHYECKHE U aHTpONOreHHble. JlelcTBHE HSKOJIOTMUYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtndeckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DoTonepuonusm.
[IpucnocoOnenust  OpraHM3MOB K  JIEWCTBHIO  a0MOTHYECKHX  (PaKTOpOB.
buonornveckue puTMBbI.

buortnueckue (dakTophI. Buner OMOTHYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIUS, XUITHUYECTBO, CUMOMO03 U ero ¢gopmel. [lapazutusm, koomneparus,
MyTyaln3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIN3M,
HeUTpanmu3M. 3HaYeHUE OMOTHYECKUX B3aUMOACHCTBUN [UIsl CYIIECTBOBAHMUS
OpraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTepUCTHKW nonyiasiuud. (OCHOBHbIE MOKa3aTenu
HNOMYJSIMANA: YUCIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPHUPOCT,
murpanus. J{lnHaMuka YuCIE€HHOCTU MONYJALNN U €€ PEeryIsLys.

JdemoncTpanuu:

[Toprpetsl: A. I'ymGonbar, K. @. Pynwe, O. ['ekkerns.

Tabnumpr u cxemsl: kapta «IIpupomgubie 30HBI 3eminy, «Cpensl oOMTaHUA
opranu3moBy, «®Doronepuonusm», «llomymsmun», «3aKOHOMEPHOCTH poOcCTa
YUCIICHHOCTHU TOMYISIIINN HHPY30puu-Tyenbkny, «[lumessie memmy.

JlaGopaTopHble U NpakTUYeCKHe PadoThI:

Jlaboparopnas padora Ne 3. «Mopdonoruyeckre 0COOEHHOCTA PACTCHUN U3
Pa3HBIX MECT OOUTAHUSI».

Jlaboparopnas pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas padora Ne 2. «Iloacu€T MIOTHOCTH MOMYISUUNA pa3HbIX BUIOB
PaCTEHHI.

Tema 4. CoolOuiecTBa M 3K0JIOrMYECKHE CUCTEMBI.

CoobmectBo opranm3mMoB — OuorneHo3. CTpyKTypsl OWOIleHO3a: BUIOBas,
MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHanTel. CBsi3u B
ouoreHose.

Dkonornyeckue cucteMbl (3kocuctembl). lloHstue 00 »skocucreme u
OouoreoneHoze. @DOYHKIMOHAIBHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYLIEHTHI,



KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BellecTB U MOTOK YHEPTUHU B IKOCHCTEME.
Tpoduueckue (muiieBble) YpPOBHM 3KOcCHCTeMbl. [lumieBble Lenu H  CETH.
OcHOBHBIE TIOKa3aTeIM SKOCUCTEMBI: Ouomacca, MNPOAYKIUS. OKOJOTUYECKHE
NUpamMubl: MPOAYKUMH, YHCIEHHOCTH, Ouomacchl. (CBOHCTBA HKOCHCTEM:
YCTOMUYHUBOCTh, CAMOpPETYyIsiius, pa3Butue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCHUCTEMa XBOMHOIO
WM IIHPOKOJIIMCTBEHHOTO JIEca.

AHTpONIOTeHHBIE ~ HKOCUCTEMBL.  ATPOIKOCUCTEMBL.  YPOOIKOCHUCTEMBI.
buonorudeckoe U X03s1iCTBEHHOE 3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak @akrop ycrounBocTu 3KocucteM. CoxpaHeHHe
OHMOJIOrHYeCcKoro pazHooOpasus Ha 3eMJie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'paHuiibl, cOCTaB U CTPYKTypa
ouoceprl. Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouocdepbl Kak
100anbHOM dKOCUCTEMBI. Jl[MHAMUYECKOe paBHOBECME M OOparHas CBS3b B
ouocdepe.

KpyroBopotsl BeliecTB 1 OMOT€OXMMHYECKHUE IHUKIIBI AJIEMEHTOB (yriiepoa,
a3zoTa). 30HAJIbHOCTh Ouocheprl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3emiin. AHTPOIIOTCHHBIC U3MEHEHHUsS B Ouocdepe.
[moGanpHBIE SKOTOTUYECKHE TPOOIEMBI.

CocyniectBoBaHue IPUPOABI U YeJI0BEUECTRA. CoxpaHeHue
O6nopazHooOpasusi Kak OCHOBa yCTOWUMBOCTH Onocheprl. OCHOBA PaIlOHAIBEHOTO
yIOPABICHUSI MPUPOJHBIMU pecypcaMM UM HUX HCIOJIb30BaHUE. JloCTHKEHHUS
OHMOJIOTUYU U OXpaHa MPUPOJIbI.

JdemoncTpanuu:

IToptpetsr: A. JIx. Terncnu, B. H. Cykaués, B. . Bepnaackuii.

Tabmuubl u cxembl: «IlumieBple menm», «bHOIEHO3: COCTAB U CTPYKTypay,
«IIpupognsie coobmecTBay, «llenmn nuraHusy, «IKOIOTHYECKAs MHUPAMUIAY,
«buocdepa n gyenosek», «IKocHCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro Jjeca», «buornenos BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JACHUCTBUA Ha Ipupony», «BaxHellme HCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOI», «IlouBa — BakHelIIasi cOCTaBIsrONIas
ouocheps», «Daktopsl nerpaganuu mouBy, «llapHukoBeiil dhdexT», «DakTopsl
paaNoaKTUBHOTO 3arpsisHeHHs Ouochepb», «OOmas crTpykrypa Ouocheps,
«Pacnpoctpanenune xu3HHm B Ouocdepe», «O30HOBBIM d3KpaH OHoOcheEps»,
«KpyroBopot yrnepozaa B 6uocdepe», «KpyroBopor azota B IpupOIe».

O6opynoBanue: MojeNb-ammIuKanus « TUTMUYHBIE OWOIIEHO3BI», TepOapwHii
«PactutenpHbIie COO0IECTBa», KOJUIEKIMU «buorienosy», «Bpeaurenu BaKHEHITNX
CEIIbCKOXO3SIUCTBEHHBIX KYJIBTYp», repOoapuu U KOJUICKIIUU PACTEHHUI U KUBOTHBIX,
MpUHAJJICKAIIME K Pa3HbIM 3KOJIOTMYECKUM rpynmnam oaHoro Buja, Kpachas



kaura Poccuiickoii @enepanuu, M300pakeHUSI OXPaHAEMbIX BHUJIOB PACTECHUH H
KUBOTHBIX.



INTAHUPYEMBIE  PE3VIIBTATbI OCBOEHHWA  IIPOITPAMMBLBI 110
BUOJIOTUM1 HA  BA30OBOM  YPOBHE CPEIHEI'O  OBIIETO
OBPA3OBAHUA

Cornacno ®I'OC COO, ycraHaBiuBarTCsd TpeOOBaHUA K pe3ylbraraM
OCBOGHHUSI  OOy4aloIMMHUCS TpPOTrpaMM  CpeaHero  o0miero  oOpa3oBaHUS:
JMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX PE3YIBTAaTOB OCBOCHMS mpeamera «buomorus»
BBIICJICHBI CIEAYIOIINE COCTABISIONINE: OCO3HAHUE OOYYArOUTUMHUCS POCCHICKOM
rpaXXJaHCKOW UJECHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOINpEACICHUI0, HaJIMYhe MOTHUBAlMM K  OOydYeHHIO  OHOJIOTHH,
I[eJICHAITPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJTFOYEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIUNA Pa3BUTHUS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOACTBOBAThCS B CBOEH
NEATEIBHOCTH 1IEHHOCTHO-CMBICIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
Oouoyornyeckoro  o0Opa3oBaHUS, HAJIMYHUE DKOJIOTHYECKOTO IPAaBOCO3HAHMSI,
CITOCOOHOCTH CTAaBHUTh IIEJIH ¥ CTPOUTH KM3HCHHBIC TIJIAHBI.

JInyHOCTHBIE PE3YNIBTaThl OCBOEHUS TpeaMeTa «bHOoJoTHUs» JOCTUTAIOTCS B
€IMHCTBE YyYeOHOW W BOCIIUTATEILHOW JEATEIbHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUHUCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBCHHBIMHU ILICHHOCTSIMH, MPUHATHIMU B OOIIECTBE MPaBWIAMH U HOPMaMHU
MOBEACHUS M CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CaMOBOCIIMTAHUS H
CaMOpAa3BUTHUSA, PA3BUTHUA BHYTPEHHEW TO3UIMU JIMYHOCTH, TMaTPUOTU3MA,
YBaKECHUSI K 3aKOHY M IPaBOIOPSJIKY, YEJIOBEKY Tpylda M CTapIlIeMy IMOKOJEHHUIO,
B3aMMHOTO YBa)KEHHUs, OCpEKHOrO OTHOIICHUS K KYJIbTYPHOMY HACICIUIO U
TpaAuAsIM MHOTOHAIMOHAIBLHOTO Hapoga Poccuiickorn deneparnuu, Opupone u
OKPYXaIOIIEH cpene.

JIM4HOCTHBIC PE3yNBTaThl OCBOCHHUS YydeOHOro mpenMera «buomorusy
JOJDKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YJarONIUXCS PYKOBOJCTBOBATHCS
chopMupoBaHHOH BHYTPEHHEHW TMO3UIIMEH JWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIIMN, TO3UTHUBHBIX  BHYTPEHHUX  YOCXKICHHUM, COOTBETCTBYIOIIHUX
TPaIUIIMOHHBIM IICHHOCTSM POCCHICKOrO OOINECTBa, PACIHIMPECHHUE >KU3HESHHOTO
OTBITA M OMbITA JIESITEILHOCTH B MPOLIECCE peaiM3allid OCHOBHBIX HaIlpaBJICHUM
BOCTIUTATENILHOM JAEATEIIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpa:k1aHCKOro BOCIIUTAHUSA:

copMUPOBAaHHOCTH TPAKIAHCKOM MO3UIIMK O0YUYaIONIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCHUMCKOTO OOIIECTRA;



OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX TpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPABONOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENBHOCTH TIPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M TO3HABATEJIHLHBIX 3a7au, BBHIIOJIHEHUU
OMOJIOTUYECKUX IKCTICPUMEHTOB,;

CIIOCOOHOCTh  OMpPEACNSITh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIICHUIO K
ABJICHUSM COBPEMEHHOM )XU3HU U OOBACHATD €€;

YMEHUE YUYUTHIBaTh B CBOUX JEHUCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH ¢ pa3HbIMU YOCXKJICHUSIMU, KYIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IMPOLECCE COBMECTHOTO BBINOJHECHUS
y4eOHBIX, TIO3HABATEJbHBIX U HCCIEAOBATEIBCKUX 3ajad, YBaXXUTEIbHOTO
OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB IMpPU OOCYKJIEHHUH CIHOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJEPIKAHUS;

TOTOBHOCTbH K TYMaHUTAPHOU M BOJIOHTEPCKOM JIESITEILHOCTH;

2) NIaTpMOTHYECKOr0 BOCIIUTAHUS:

c(hopMHUPOBAaHHOCTH POCCUMCKON IpakIaHCKOW WICGHTUYHOCTH, MMATPUOTU3MA,
YBa)KEHUSI K CBOEMY Hapoay, YyBCTBAa OTBETCTBEHHOCTH mnepe PoauHoi, ropaoctu
3a CBOM Kpal, cBOlO PoauHy, CBOM SI3bIK M KYyJbTYpy, HpPOLLJIOE W HACTOSALIEE
MHOTOHallMOHAJIBHOTO Haponaa Poccuu;

LEHHOCTHOE OTHOILLIECHHE K MPUPOIHOMY HACHEAHNI0 U NaMSITHUKAM MPUPOJBI,
OOCTHXEHUAM Poccuu B Hayke, UCKYCCTBE, CLIOPTE, TEXHOJOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCHMCKUX YYEHBIX B CTAaHOBICHHUE U
pa3BUTHE OHWOJOTWH, TOHUMAHUS 3HAUYCHHA OWOJOTMM B TO3HAHUH 3aKOHOB
IPUPOJIBI, B )KU3HHU YETIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaeitHas yOexaAEHHOCTh, TOTOBHOCTh K CIy)XeHHIO U 3amuTe (OTedecTBa,
OTBETCTBEHHOCTH 32 €r0 CYIbO0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

OCO3HaHUE TYXOBHBIX HEHHOCTENW POCCUMCKOIO HAPOa;

c(hOopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, TUUECKOTO TIOBEICHUS;

CIIOCOOHOCTBH OIIEHUBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWIUBOTO OyIyIIETo;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POJAUTEIISIM, CO3JAHUI0 CEMBbHA HA OCHOBE
OCO3HAHHOI'O TIPUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTeTHYE€CKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYasl ACTETUKY ObITA, HAyYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOUICHUI;



IIOHUMAHUE 3MOLMOHAJIBHOTO BO3/IEMCTBUS KUBOM PUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMIICHUE
MIPOSIBIISITH KaY€CTBAa TBOPUYECKOM JIMUHOCTH;

S) ¢pusuyeckoro BocnuTaHusA, GOPMHUPOBAHUS KYJIBTYPBHI 310POBbS H
3MOLMOHAJIBHOIO 0J1aroNoJIyYns:

NOHUMAHUE W peaju3amus 370pOBOro M 0Oe30MmacHoro ooOpasza KHU3HU
(310poBO€  mUTaHUE, COOJIIOAEHUE TUTMEHMYECKUX TpaBWiI U HOPM,
cOalaHCUPOBAHHBIM PEXUM 3aHATHUM UM OTIbIXa, peryiaspHas ¢u3ndecKas
aKTUBHOCTB), OEpPEeKHOTr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (PHM3UYECKOMY U TICUXHUYECKOMY 3710POBBIO;

NMOHUMAHHUE I1IEHHOCTH TPaBWJI HWHIWBUAYAJbHOTO U  KOJUIEKTUBHOIO
0€30I1aCHOr0 MOBEJICHHS B CUTYAIIUSX, YTPOXKAIOIINX 3I0POBBIO U )KU3HHU JIIOIEH;

OCO3HAaHME TIOCJICICTBUN W HEMPUSITHS BPEIHBIX MPUBBIUEK (ymoTpeOieHus
aJIKOTOJIsI, HAPKOTUKOB, KYpECHHUSI);

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTB K TPY/Y, OCO3HAHUE IICHHOCTH MacTEePCTBA, TPYAOIIO0UE;

TOTOBHOCTh K AaKTUBHOW JICSITEIHPHOCTH TEXHOJOTHMYECKOM W COIUAIIBHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATh, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBINIOJIHSTH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K paznuyHbiM cepaM MpodecCHoHAIbHON NESITeNbHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIK BBIOOP Oyaymied mpodeccun U peaTu30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30oBaHUI0 W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEH KU3HMU;

7) 3K0JIOTN4€eCKOr0 BOCIIUTAHUSA:

AKOJIOTMYECKH IIeJIECO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHHKY
KU3HU Ha 3eMJi€, OCHOBE €€ CYyIlIE€CTBOBAaHHUS;

MOBBIIIICHUE YPOBHSI JKOJIOTHYECKOW KYIBTYPhI: MPUOOPETEHUE OIBITA
IUIAHUPOBAaHUSA TIOCTYNIKOB M OLEHKUM HX BO3MOXHBIX TOCIEICTBUU IS
OKPYXAIOIIEH CpeIbl;

OCO3HaHHWE TIO0ATHHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IMyTel HuX
pelieHus;

CIIOCOOHOCTh MCIOJIb30BaTh MNPHOOpETaeMble MPU HU3YYEHHH OUOJIOTUU
3HaHWSI W YMEHHS TIpU PEIICHWH TPOOJIeM, CBSI3aHHBIX C PalMOHAIHHBIM
MPUPOAONONIb30BaHUEM  (COOJIIOEHHE  MpaBWI  TOBEJICHHS B MPUPOJE,
HallpaBJICHHBIX HA COXPAaHEHUE pPABHOBECHUS B DJKOCHUCTEMaX, OXpPaHy BHUJOB,
AKOCHUCTEM, OHOChEpHI);



AKTUBHOE HENPUATHE JIEMCTBUM, IPUHOCAIIUX BpPEH  OKPYKAIOLIECH
MPUPOIHON cpene, YMEHHE MPOrHO3UPOBATh HEOJArOMpUSITHBIE SKOJIOTHYECKUE
MOCJICICTBUS NPEANPUHUMAEMBIX JEUCTBU U TPEAOTBPAIAThH UX;

HAJIMYKUE PA3BUTOrO SKOJIOTHMYECKOTO MBIIIICHUS, SKOJOTUUYECKON KYJIBTYPHI,
OTbITa NEATENBbHOCTH HKOJIOTUYECKOM HaIlpaBJIICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MMHU B T0O3HABATEIbHOW, KOMMYHUKAaTUBHOM W COIIMAJIBHOM
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON AECATEIBHOCTH IKOJIOTUUECKOU
HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 NMO3HAHUS:

c(hopMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOIICCTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYP, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W UYMUTATEIbCKOM KYJBTYPhl KaK CpPEICTBa
B3aMMOJICUCTBUS MEXK]Y JTFOJbMU U TTIO3HAHUS MUPA;

noHUMaHue crenupuku OWOJOTUM KaK HayKd, OCO3HaHuUs €€ pojlu B
(GbopMHUPOBaHUHN PANMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I€JIO0CTHOTO
IpeacTaBiIeHUusT 00 OKpYXKaroleM MUpe KaK O €IWMHCTBE IMPHUPOIbI, YEIOBEKa U
oO1iecTBa, B TO3HAHWHM TMPUPOIHBIX 3aKOHOMEPHOCTEW W pEIIeHUU MpolaeM
COXpaHEHUs MPUPOIHOIO PABHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHM IJIi COBPEMEHHOW IMBUIIU3AIINHU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX  peliaTh  PEeCypCcHbIC  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYEeCTBa, NOMCKA MyTeH BBIXOZA U3 IOOAIBHBIX 3KOJIOTHUYECKUX MPOOIIeM U
obOecrieyeHus  mepexoma K  YCTOWYMBOMY  PAa3BUTHUIO,  PAlMOHAIBHOMY
MCIIONB30BaHUIO TPHUPOIHBIX pPecypcoB U (OPMUPOBAHHMIO HOBBIX CTaHAApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUU OHOJOTHYECKUX 3HAHMM B MEJIAX
MOBBIIEHUSI OOIIEH KYIbTypbl, €CTECTBEHHO-HAy4YHOW TPAMOTHOCTH, Kak
COCTaBHOM 4YacTh (yHKIIMOHAIHHOW TPAMOTHOCTH OOydaromuxcs, (Gpopmupyemoit
MIPU U3YYEHUU OMOJIOTHH;

IIOHMMAaHUE CYIIHOCTH METOJOB IMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTM HCIIOJNb30BaTh I[OJy4yaeMble 3HAHUS JUIsl aHaidu3a u
OOBSICHEHUS SBJICHUH OKPY)KAIOIIETO MHPA W MPOUCXOANIUX B HEM HM3MEHEHUH,
YMEHHUE JellaTh OOOCHOBAaHHBIC 3aKIFOYEHUS HAa OCHOBE HAy4YHBIX (AKTOB H
MMEIOIINXCA TAaHHBIX C UEJBI0 MOJIYYECHUS IOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HMCIOJB30BaTh OWOIOTHYECKUE 3HAHUS IS
pelieHus npoodieM B pealbHbIX KU3HEHHBIX CUTYaIIUSIX;

OCO3HAHWE LIEHHOCTH HAYYHOU JESITEIBbHOCTH, F'OTOBHOCTH OCYIIECTBIISIThH
MMPOEKTHYIO M UCCIEA0BATEIBCKYIO N€ATEIbHOCTh HHANBUIYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M CIHOCOOHOCTb K  HENpPEephIBHOMY  OOpa3oBaHUI0 H
caM000pa30BaHUIO0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HaHUU MO OHUOIOrUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3VYJIBTATHBI

MeTtanpeaMeTHble pe3ylibTaTbl OCBOEHHUS yueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAYUMBbIe [JIs1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAayYHbIE MOHATHS, OTPaKarolIHe
LEJOCTHOCTh HAyYHOM KapTUHBI MHUpAa M CHEHU(PUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUsl, SBJICHUE, MPOILIEeCC,
cUCTeMa, Hay4yHbId (PaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,

uccienoBaHue,  HaOJIONEHHWE,  U3MEpPEHUe,  OKCHEPUMEHT U JApPYTux),
yHUBEpCalbHble yueOHble JeWcTBUA (IIO3HABaTeNIbHbIE, KOMMYHUKATUBHBIE,
pEryIATUBHbBIE), o0ecreynBaroIme dbopmupoBanue (GYHKIIMOHAIBHOU
IPaMOTHOCTH W  COLMAJIBHOM KOMIETEHIMH OOydYaroIuXcsi, CIOCOOHOCTD
o0y4Jaromuxcst UCIIOJIb30BaTh OCBOCHHbIE MEXAUCIHUIIMHAPHBIE,

MHUPOBO33pPCHYCCKHE 3HAHWS W  yHUBEpPCAJbHBIC ydYeOHbIC JICHCTBHS B
MO03HABATEJIbHON U COLIMAJIBHON MTPaKTUKE.

MeTtanpeaMeTHble pe3yibTaThl OCBOEHUS MPOTPAMMBbI CpPEAHEro oOIIero
o0pa3oBaHUsl JOJKHBI OTPAXKATh:

Ogiagenne YHHBEpPCAJbHBIMH yueOHbIMH NM03HABaTeJIbHBIMHU
AeMCTBUAMM:

1) 6a30Bble JJOoruuyecKue JeiicTBUA:

CaMOCTOATENbHO  (opMynHpoBaTh U aKTyallU3UPOBaTh  MPOOIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIONB30BaTh TPU OCBOEHWUW 3HAHUWA TPUEMBI JIOTUYECKOTO MBIILICHUS
(ananm3a, cuHTE3a, CpaBHEHUS, KiaccuduKauu, 0000IIeHNs), paCKPBIBATh CMBICIT
OMOJIOTHYECKUX TOHIATHIA (BBIACIATh WX XapaKTEpHbIC MPHU3HAKH, YCTAHABIMBAThH
CBSI3H C JIPYTUMH TIOHSTHIMHU);

OTpeAeNiATh NN JCATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HX
JOCTHKEHHUS, COOTHOCUTD PE3YJIBTATHI IEITEIIbHOCTH C TIOCTABICHHBIMU LIETISIMU;

UCIIONIF30BaTh OMOIOTUYECKHUE TIOHATHS A OObsICHEHUS! (DAKTOB U SBJICHUMN
YKUBOW MPUPOJIBI;

CTPOUTH JIOTHUECKUE pACCYKICHUS (MHAYKTUBHBIC, JEIyKTUBHBEIC, TIO
aHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PACCMATPUBAEMBIX
SBIICHUSX, ()OPMYIUPOBATH BHIBOMIBI M 3aKIFOUCHIS;

MIPUMEHSTh CXEMHO-MOJICITHHBIC cpencTtBa IS PEICTaBIICHUS
CYIIIECTBCHHBIX CBS3€H M OTHOIICHUH B M3Y4aeMBIX OMOJIOTHYECKUX OOBEKTaxX, a



TaKke  TPOTHBOPEUYMI  Pa3HOTO  pONa,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3palareiBaTh MJIAH pEUIeHUsS MPOOJEeMbl C YYETOM aHaIN3a UMEIOIINXCS
MaTepHUalIbHBIX U HEMaTEPHAIBHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JCATEIHHOCTD, OIICHUBATH COOTBETCTBUE PE3YIIBTATOB
IIEJISIM, OIICHUBATh PUCKHU MTOCIICICTBHI IEITCILHOCTH;

KOOPJIMHUPOBATh M BBIMOIHATH PAOOTY B YCIOBHUSAX PEAIBHOTO, BUPTYaTLHOTO
1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS,

pa3BHBaTh KPEATUBHOE MBIIIUICHHUE MTPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCIIE0BaTeIbCKHE IeiiCTBHS:

BJIQJICTh HABBIKAMHU Y4EOHO-HUCCIIEA0BATEIBCKOW U MPOCKTHOM JeATEIHbHOCTH,
HaBbIKAMHU  pa3pemieHuss mpo0sieM, CIIOCOOHOCTBIO HM  TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHHS MPAKTUYCCKUX 3a]1a4, IPUMEHCHUIO
Pa3IUYHBIX METOJOB ITO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHBIC BHJIBI JICATCILHOCTH II0 IOJIYYCHHUIO HOBOTO
3HAaHMS, €r0 HWHTEPIpETaldd, MPeoOpPa30OBaHUIO W TMPUMEHCHHUIO B YYCOHBIX
CUTYaIUsX, B TOM YHCJIC ITPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOCKTOB;

(dbopMUpOBaTh HAYYHBIH THIT MBIIUICHUS, BIaJACTh HAYYHOW TEPMHUHOJIOTHEH,
KITIOYE€BBIMH TMOHSATUAMH U METOJIAMH;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a/Jadd B 00pa30BaTEIBHOU
JESTENBHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBA3M M aKTyaJM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ pEeIIeHUs, HAaXOIUTh apTyMEHThl [JIs J0Ka3aTelbCTBa
CBOMX YTBEPKJCHHUM, 3a/1aBaTh TapaMETPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TIOJNIYYCHHbIE B XOJE€ PEIICHUS 3aJaud  Pe3yJbTarhl,
KPUTHUYECKU OIICHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIEHKY HOBBIM CHTYAIUsIM, OTICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN TMOUCK TIEPEHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B TPO(PECCUOHAIBHYIO CPELy;

YMETh TIEPEHOCHUTHh 3HAHWS B TIO3HABATEIBHYIO M TPAKTHUYECKYIO OO0IacTH
KU3HECATEIHHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTAaTh HOBBIC HJEH, Mpenjaratb OPUTHHAIBHBIC TOIXONIbI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMMYCKAIOIINE AJIETEPHATUBHBIC PEIICHUS.

3) padora ¢ uHpopMaLUeN:

OpPUEHTUPOBATHCSA B PA3IMYHBIX UCTOYHUKAX MHPOPMAHH (TEKCTE Y4eOHOTO
nmocoOus, HayYHO-TIOMYJISPHOW JHUTEpaType, OWONOTHYECKUX CIIOBApSAX W
CIIPaBOYHMKAX, KOMITBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHETE), aHaIW3UPOBAThH



nH(popMaINIO pa3IUYHBIX BUJIOB U (OPM MPECTABICHUS, KPUTUUECKU OLICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMynHpoBaTh 3aMpPOChl U MPUMEHATh PA3IUYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornvecko mHpopmanuu, HEOOXOMUMOM MJI BBHIMOJHEHUS] y4€OHBIX
3azay;

npuoOperarh ONBIT HCMOIB30BaHUS WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHM, COBEPIICHCTBOBATh KYJAbTYPY aKTUBHOTO HCIIOJIb30BAHUS Pa3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTUMabHYIO  GOpMy  TpeACTaBICHUS
ouonornuecko mHdopmanuu (cxeMbl, rpaduKu, JUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B Ka4yeCTBE CpeJACTBA Tpu pabore ¢
Ouonmornyeckor MHGPOpMAIMEH: TPUMEHATh XUMHUYECKHE, (PU3HMYECKUE U
MaTeMaTU4YECKUE 3HAKW W CHUMBOJBI, (GOpMYNbl, aOOpeBUATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBa
HaIJISITHOCTH;

BIaJICTh ~ HABBIKAMH  pAacroO3HABaHUS W 3alUTBl  WH(pOpMaIuH,
MH(GOPMAIIMOHHOM 0€30MaCHOCTH TUYHOCTH.

OBi1aieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J1eHCTBUAMM:

1) o0menue:

OCYHIIECTBISTh KOMMYHHKAIIMU BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBATH
B JMaJore WK JUCKYCCHUU MO CYIIECTBY 00CYXIaeMod TeMbl (yMEHHE 3a7aBaTh
BOMPOCHI, BBICKa3bIBaTh CYXKJIEHUS OTHOCUTEIBHO BBIMOJIHEHUS MpeasiaracMoi
3a/lay¥, YYUTHIBaTh MHTEPECHl U COITIACOBAHHOCTH MO3UIMH APYTUX yYACTHUKOB
JaJiora Wil IUCKYCCUH);

pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOINEHMS, TOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYyallui,
YMETh CMSTYaTh KOH(IIUKTHI U BECTU MTEPETOBOPHI;

BIQIETh PA3JIMUYHBIMU CIIOCOOAMU OOIIEHUS M B3aWMOJAECHCTBHUS, MMOHUMATh
HaAMEPEHUS JAPYTUX JOACH, MPOSBIATh YBAKHUTEIBHOE OTHOIICHHE K COOCCETHUKY
U B KOPPEKTHOU Popme HopMyTUpOBATH CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTMYHO H3Jararb CBOK TOYKY 3PEHHUSA C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJNICTB.

2) coBMeCTHAas AeATeJbHOCTD:

NOHUMAaTh W HMCHOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIAUBUYaTbHOU
pabOThI TIPH PEIICHUH OMOJIOTHIECKOU TTPOOIEMBbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICUCTBUS MIPU PEIICHUU Yy4eOHOU 3a1auu;

BBIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX ACHUCTBUM € Y4y€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEHN KaXK/I0T0 WieHa KOJIUIEKTUBA;



NpPUHUMATh [EJIM  COBMECTHOM  JEATENIBbHOCTH, OpPraHU30BbIBATH U
KOOPAUHHUPOBATH JEUCTBUSA II0 €€ HOCTUKEHUIO: COCTaBJIATH IUIAH JEHCTBUM,
pacupenensTh poiau ¢ YYETOM MHEHUH YYaCTHHKOB, OOCYXIaTh pPE3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaXJI0r0 yYaCTHUKA KOMaH/bl B OOIIUIA
pe3yAbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyiararb HOBBIE TMPOEKTHI, OLEHUBaTh HWJAECH C TO3UIMU HOBH3HBI,
OPUTHHAJILHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISATh TO3UTUBHOE CTPATETUUYECKOE IMIOBEJCHHE B Pa3JIMYHBIX
CUTYaIIUSX, IPOSIBIATH TBOPYECTBO U BOOOPAKEHUE, OBITH HHUITUATUBHBIM.

OBj1aieHNe YHMBEPCAJIbHBIMHU PEryJIATHBHBIMY J1€HCTBUAMU:

1) camoopranuszanus:

UCIIONB30BaTh OMOJNIOrMYEeCKUE 3HAHUS JJIS BBISBICHHS MpoOiaeM U uX
pelieHus B )KU3HCHHBIX U YYCOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUM LEJeBble W CMBICIOBBIC
YCTAHOBKM B CBOMX JICMCTBUSIX M MOCTYMNKaxX MO OTHOILICHUIO K JKUBOW MpPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAOIIMX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh MO3HABATEIbHYIO JEATEIBHOCTh, BBISBISITH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]aud B 00pa3oBaTeIbHOM
JNEATENIbHOCTH U )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENILHO  COCTAaBJATh IUIAH peHieHus MnpoOJaeMbl C  yu&€ToM
UMEIOIIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEAIIOYTECHUH;

J1aBaTh OLICHKY HOBBIM CHUTYaLIMIM;

pacHIMpATh paMKH Y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHI;

JIeNaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IMUPOKOW HPYAUIIUU B
pa3HbIX O00JIaCTAX 3HAHUW, TOCTOSHHO TOBBINIATH CBOM OOpa30BaTEeNbHBIA U
KYJIbTYPHBI YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JEATEIIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIENSAM;

BIAJICTh  HABbIKAMU  TIO3HABaTENIbHOW  peQUIeKCMM  KaK  OCO3HAHUSA
COBEpIIAEMBIX JACHUCTBUA M MBICIUTEIBHBIX MPOLECCOB, WX PE3YJIbTATOB U
OCHOBAaHHM, WCIOJB30BaTh NMPUEMBI PEePIICKCHH ISl OIEHKH CUTYalldd, BHIOOpA
BEPHOTI'O PEIICHUS;

YMETHh OLICHUBAaThb PUCKM M CBOEBPEMEHHO MPUHUMATHh PELICHHUS MO HUX
CHIKECHUIO;



NPUHUMAaTh MOTUBBI W apPryMEHThl JPYrUX NpH aHalIu3e pe3ylnbTaToB
NEeSATENbHOCTH;

3) npuHsATHE ce0s1 M APYrux:

MPUHUMATh ce0s, MOHMMAasi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

OPUHUMAaTh MOTHUBBI W apryMeHTbl JpYrUX TIpU aHallu3e pe3yJbTaToB
NEeSTENbHOCTH;

OpU3HABaTh CBOE MPABO U MPABO APYIHX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYTOro YEIOBEKA.

NPEAMETHBIE PE3VYJIBTATHBI

[IpeameTtHbie pesynbraTthl ocBoeHusi mporpammbl COO 1o Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crienuduueckue s yueoHoro npeamera «buonorus»
Hay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI ICUCTBUI 1O OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUHN, BUABI JACATEILHOCTUA IO TMOJYUYEHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUEOHBIX CUTYyaIlUsiX, a Tak)Ke B peajibHbIX
KU3HCHHBIX CHUTyaIUsX, CBSI3aHHBIX C Ouosorueil. B mporpamme mnpenMeTHBIC
PEe3YJIBTaThI MPEJICTABICHBI 110 ToJjaM O0y4YeHUS.

[IpenMeTHble pe3yibTaThl OCBOCHHS yueOHoro mpeamera «buomorus» ¢ 10
KJacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAaHHOCTH 3HAHUW O MECTE M POJIU OMOJIOTUU B CHCTEME HAYYHOTO
3HaHMSI ECTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-
HAyYHON KapTHUHBI MHpa W HAYyYHOTO MHUPOBO33pPEHHMS, O BKIIAI€ POCCUHCKUX U
3apyOCKHBIX yUEHBIX-OMOJIOTOB B  pPa3BUTHE OWOJIOTHH, (PYHKIIMOHAJIBHOU
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHE paCKphIBaTh COAEpkKaHUE OMOIOTHYECKUX TEPMUHOB U TIOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, Merabomu3M (OOMEH BEIIECTB U MpPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyIslNs), YPOBHEBAs OpraHU3alvs >KUBBIX CHUCTEM,
CaMOBOCHPOU3BEAECHUE (PENPOAYKIINS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JlaraTb OWOJOTMYECKUuEe Teopur (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IICHTpalibHAs JO0TMa MOJEKYIsipHOM Ouomorum), 3axkoHbl (I
Menpnens, T. Moprana, H. Y. BaBuiioBa) u ydyeHust (0 LeHTpax MHOrooOpasus u
MPOUCXOXKJCHUS KyAbTypHbIX pactenuii H. WM. BaBunosa), onpenensite rpaHULbI
UX OIPUMEHHUMOCTH K KUBBIM CUCTEMAM,;

yMEHHUE BIAJETh METOJAMU HAYYHOTO MO3HAHUS B OMOJIOTMU: HAONIIONCHUE U
OMMCAHUE >KUBBIX CUCTEM, IMPOIECCOB U SIBICHUM, OpraHU3alus U IPOBEICHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIIBUKEHUE  TUIOTE3bl,  BbIABICHUE
3aBUCUMOCTH MEXIY HCCIEIYyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE TMOITYYEHHBIX



PE3YIBTATOB, WCITOJB30BAHHBIX HAYYHBIX TOHSTHHA, TEOPHH W 3aKOHOB, YMEHHUE
JIeNaTh BEIBOJBI HA OCHOBAHUY TTOJYYCHHBIX PE3y/IbTATOB;

YMEHHE BBIICIATH CYIIECTBEHHBIC MPU3HAKHA BUPYCOB, KIIETOK MPOKAPHOT H
DYKapHUOT, OMHOKIETOYHBIX W MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHa BEIIECTB M MPEBPAICHUS DHEPTHU B KIETKe, (POTOCHHTE3a,
IUTACTUYECKOTO W DHEPreTHYeCKOro OOMEHa, XEeMOCHHTE3a, MHUT03a, Meio3a,
OIUTOIOTBOPEHUS, PA3MHOKCHUS, HWHAMBUAYAJbHOTO Pa3BHTHS  OpTraHHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSAThH IMOJYYCHHBIC 3HAHUS IS OOBSCHEHUS OMOJIOTHYECCKUX
IPOIIECCOB U SBJICHUH, JUIS MPUHATHS MPAKTUYCCKUX PEHICHUN B TTOBCETHEBHOM
KU3HU C TIIeNbI0 oOecredyeHrss Oe30MacHOCTH CBOETO 3/I0POBBS W 37I0POBbS
OKPYKaIOIIUX JTIOCH, COOTIONECHUST HOPM TPaMOTHOTO TTOBEACHHS B OKPY)KAIOIICH
NPUPOTHON Cpele, MOHMMaHUE HEOOXOIMMOCTH HCIIOJIb30BaHUS JIOCTHKCHUIN
COBPEMEHHOM owooruu u OMOTEXHOJOTUH I8 paluOHAIBHOTO
IPUPOIOTIONB30BaAHUS;

YMEHHE peliarh JJICMCHTapHbIE TEHETHMYSCKHE 3ajadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHWE, CICTUICHHOE HACJIeIOBAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHUTHOTO CKpPEIIMBAaHUs IS TNPEICKa3aHUs HacCJeIOBaHUS TPU3HAKOB Yy
OpraHu3MOB;

YMEHHUE BBINOJHATh J1TA0OpAaTOpPHBIC M TPAKTHYECKHE pPabOThI, COOIOAaTh
npaBuia mpu pabote ¢ yueOHBIM U J1Ta00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIEHHUBATh M HHTEPIPETUPOBATH HMHPOPMALIUIO
OMOJIOTrMYECKOTO  COIepKaHMs, BKIIOYAIOUIYIO0 TICEBAOHAy4YHbIE 3HAHUS U3
Pa3TUYHBIX MCTOYHUKOB (CPEICTBa MAcCOBOM MH(MOpPMAINK, HAYYHO-TIOMYISPHBIC
MaTepuaibl), STUYECKHME aCIEKThl COBPEMEHHBIX HCCJIENOBaHUN B OHONIOTHUH,
MEIHIINHE, OMOTEXHOJIOTUH;

YMEHHE CO037aBaThb COOCTBEHHbIE MHCHbMEHHBIE W YCTHBIE COOOIICHHS,
000011ast OMONOTHYECKYI0 MH(DOPMAINIO U3 HECKOIBKUX HCTOYHHUKOB, TPAMOTHO
MCIIOJTb30BaTh MOHSATUITHBIN armapar OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI ydeOHOTO TpenMera «buomnorus» ¢ 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOopMHUPOBAaHHOCTH 3HAHUNW O MECTE M POJIK OMOJIOTUU B CHCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HayK, B (OPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-
HAayYHOW KapTHHBI MUPA W HAYYHOTO MHPOBO33PCHHsS, O BKJIAJE€ POCCHUCKUX M
3apyOeKHBIX Yy4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEPKaHNE OMOIIOTUYECKUX TEPMUHOB U TIOHSTHI: BUI,
nonyysinusi, TeHO(MOHJ, SBOJIOLMS, JBHXKYIIHE CUIbI ((hakTopbl) H3BOIIOIMH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHUJI000pa30BaHME, HKOJOTHYECKHE (DAKTOPHI,



DKOCHCTEMa, TMPOMYICHTHI, KOHCYMEHTBHI, PEAYyLEHTHI, IIEMU  IUTaHUS,
AKOJIOTHYECKas MupamMua, OuoreorneHos, ouocdepa;

YMEHHE u3JlaraTb OHOJOrMYecKre TeopuH (PBOJIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKAass TEOpUS DBOJIONHH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoasimieBoro cxonactsa K. M. bospa, yepenoBaHus TIIIaBHBIX HAIpaBICHUH U
nytedt spomonuu A. H. CeeprioBa, yuenusi o 6uochepe B. . Bepnanckoro),
OTIPEACIIATh TPAHMIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIIaJIETh METOJAAMHU HAyYHOI'O MO3HAHUSA B OMOJIOTMH: HAOIIONEHHUE U
OIMCAHUE JKUBBIX CHCTEM, IPOIIECCOB W SBJICHUI, OpPraHM3aIusl U TIPOBEACHHUEC
OMOJIOTUYECKOTO  OJKCIICPUMEHTA,  BBIIBM)KCHHWE  THUIOTE3bl,  BBHISBICHHC
3aBUCUMOCTH MEXJIYy HCCICIYEeMbIMH BEJIMYMHAMHU, OOBSICHCHHUE ITOYYCHHBIX
pE3yIbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX TOHSITHH, TCOPUH W 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJII HA OCHOBAHWY TOJYYCHHBIX PE3yJIbTAaTOB;

YMEHHE BBIJCIATh CYIICCTBEHHBIC TPU3HAKA CTPOCHHUS OHOJOTHYECKUX
OOBEKTOB: BHJOB, TOMYJAIHMHA, TMPOMYIEHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOreoleHO30B W JIKOCHCTEM, OCOOCHHOCTHM TIPOLIECCOB: HACIEIACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOIECHHOCTH
OpPraHU3MOB, JICHCTBHS JKOJOTHYECKHX (DaKTOpPOB Ha OpPraHMU3MBI, IEpEeHOCA
BEIIECTB W TOTOKA HHEPrUM B HKOCUCTEMAX, AHTPONOTeHHBIX HW3MEHEHUU B
HKOCHCTEMAaX CBOEW MECTHOCTH, KPYroBOpoTa BEHIECTB M OMOr€OXMMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSThH IMOJYYEHHbIC 3HAHUSA I OOBSICHEHUS OMOIIOTMYECKUX
MPOLIECCOB W SIBIICHWUM, ISl NMPUHATUS MPAKTUYECKUX PEIICHUN B IMOBCEAHECBHOMU
KU3HA C 1eNbl0 obecrieyeHus 0e30MacHOCTH CBOETO 3I0POBbS U 30POBbS
OKPYKaIOIIUX JIONEH, COOMIONEHNUSI HOPM T'PaMOTHOTO MOBEACHHS B OKPYKAIOIICH
NPUPOTHON cpefe, MOHMMaHUE HEOOXOMMMOCTH WCIONb30BAHUS JOCTHKCHUM
COBPEMEHHOW OMOJIOTUH ISl PallMOHATILHOTO MPUPOOTIONIB30BaAHNS;

YMEHHE peliarh JIEMEHTapHbIE OMOJIOTHYECKUE 3a/1a4H, COCTABISATH CXEMBI
MEPEHOCA BEIIECTB U SHEPTUU B SKOCHUCTEMAX (LIETH MUTAHUS);

YMEHHE BBIMOJHITH JIA0OpAaTOPHBIE M TMPAKTUYECKHE pabOThI, COONIONATH
mpaBmiIa Mpu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAaHUEM;

YMEHHE KPUTUYECKH OIEHHWBATh M HHTEPIPETHPOBATH HWHPOPMAIIUIO
OMOJIOTUYECKOTO  CONEpIKaHMs, BKIIOYAIONIYI0 TICEBIOHAyYHbIC 3HAHUS U3
Pa3TUYHBIX MCTOYHUKOB (CPEICTBa MACCOBOUW MH(MOpPMAINK, HAYIHO-TIOMYISPHBIC
MaTepuaibl),  paccMaTpWBaTh  TIOOAJBHBIE  DKOJOTHYECKHE  TIPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3HIIHIO;

YMEHHE CO371aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS,
000011asi OUONOrMYECKYI0 MH(POPMAILIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN annapar OUOJIOTHH.



TEMATHUYECKOE IIVTAHUPOBAHHUE
10 KVIACC

KoJsinyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM uppoBbIe
Ne i/ pasi Kontpoasnsie | IIpakTHyeckue (1nchp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl
qac qac
bubmoreka [IOK
! buonorus Kak Hayxa 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBple crcTeMBI M UX OpraHU3aLus 1 bubmorexa [JOK
https://m.edsoo.ru/7f41c292
3 XHWMHUYECKUI COCTAB U CTPOEHUE KIIETKH 8 1 bubmorexa TIOK
https://m.edsoo.ru/7f41c292
bubmmoreka [IOK
4 JKu3HeneaTenbHOCTh KICTKH 6 0.5 hitps-/m.edsoo.ru/7f41¢292
5 Pa3MHOKeHHE 1 HTHAMBHUAYAIbHOE PA3BUTHE 5 05 1 bubmumorexa [IOK
OPraHn3MOB ) https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE M U3MEHYUBOCTD ] 05 15 bu6moreka [IOK
OPraHnu3MOB ) ) https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 05 bu6muoreka [IOK
OMOTEXHOJIOT U ’ https://m.edsoo.ru/7f41¢292
bu6moreka [IOK
8 Peseparoe pews ! ! https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4




11 KJTACC

KosunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM uppoBbIe
Ne i/ pasi Kontpoasnsie | IIpakTHnuyeckue (1ipp )
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoThl padoThI pecypebi
bubmoreka [IOK
I IBOMONMOHHAs OHoNorHA ? 0.5 ! https://m.edsoo.ru/7f41cc74
’ Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 05 bubmuoteka LIOK
3emiie ) ) https://m.edsoo.ru/7f41cc74
bubmoreka [IOK
3 Opranusmb1 1 OKpyxaiomas cpena > 0-5 I https://m.edsoo.ru/7f41cc74
bubmoreka [IOK
4 Coo01ecTBa ¥ IKOJIOTHIECKAE CUCTEMBI 9 0.5 https=//m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Peseparoe Bpevs 2 ! https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoJsinyecTBo 4yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero Kongoanme HpﬁaKanecm/le WydeHus | 0GPa3OBATEIBHbIC
padoThI padoThI pecypebi
bubmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Metoapbl MO3HAHUS JKUBOW TPUPO/IBIL.
[IpakTrueckast pabora Ne 1
2 <<I/IpCHOJ'IBSOBaHI/II)e Pa3ITUYHBIX 1 0.5 bubmmorexa LHOK
https://m.edsoo.ru/863e6122
METOJIOB MPH U3YUYECHUU
OMOJIOTUYECKUX 0OBEKTOBY
3 buonornueckue cuCTEMBI, TPOLIECCHI 1 bubmuoteka [IOK
U VX U3y4YEeHUE https://m.edsoo.ru/863e6564
4 XuMu4ecKku cocras KieTku. Boaa u 1 bubmumorexa [IOK
MUHEPAIIBHBIE COTU https://m.edsoo.ru/863e674e
bu6moreka [IOK
5 benku. CocraB u crpoeHne OEITKOB 1 hitps://m.edsoo.ra/863e6b72
depMeHThI — OHOIOTHYECKHe
Katanuzaropsl. JlaboparopHas
6 pabora Ne 1 «M3ydyenue 1 05 bubmuoteka [IOK
KaTAIMTUYECKON aKTUBHOCTH ) https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha mpUMepe aMuIa3bl
WJIM KaTajas3bl)»
bubmnoreka [IOK
7 YrneBoaL. Jlumu sl 1 https://m.eds00.ru/863e6870
bubmuoreka IIOK
8 Hyxnennosgre kuciotsl. AT 1 https://m.edsoo.ru/863e6d5c
9 HcTopus u MeTOBI U3Y4YEHHUS 1 bubnuoreka [IOK

kinetku. Knerounas TCOpHL

https://m.edsoo.ru/863e6e88




Knetka kak neigoctHag xusas

10
cucrema
CrpoeHnue »yKapuoTHIECKOUM KIIETKH.
JlaboparopHas padora Ne 2
«HM3yueHne cTpoeHus KIETOK bubnuoteka LIOK
11 pacTeHuit, ’KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil MoJ MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEnaparax u ux
OTIMCAHUE»
bubmoreka [IOK
12 OOMeH BemecTB Uil MeTaboIn3M hitps-//m.edsoo.r/863e766¢
bubmoreka [JOK
13 PorocuuTes. Xemocumtes https://m.edsoo.ru/863e7c98
. bubmmoreka [IOK
14 dueprerueckmii 0omen https://m.edsoo.ru/863e7aae
JKu3zHeHHbIN UK KIETKHU. Jlenenue
.M . JIab
15 KJ;;:;I;I: No gi?ﬁl%ﬁfoogiﬁ? 11\{;1;”{[03&1 B 0.5 bubmorexa [JOK
p - 9 ’ https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JyKa Ha
FOTOBBIX MUKpOMpenaparax»
16 buocuntes Oenka. Peakims bubmuoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bu6muoreka [IOK
17 Tpancnsuus — GuocwnTes benka https://m.edsoo.ru/863e796e
18 Heknetounsie GopMBbI KU3HU — bubmuoteka [IOK
BUPYCBI https://m.edso0.ru/863e7540
bubmnoreka [IOK
19 DopMBl pa3sMHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmnoreka [IOK
20 Metios https://m.edsoo.ru/863e7f4a
71 OO6pazoBaHue 1 pa3BUTHE TOJIOBBIX 0.5 bubmuoteka [IOK

KJ1eToK. OM0/I0TBOpEHHE.

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




JlaboparopHas padora Ne 4
«I/ISyLICHI/Ie CTPOCHMA IMOJIOBBIX
KJICTOK Ha I'OTOBBIX

MHKpOIIpenaparax»

2 NHnuBunyansHOE pa3BUTHE bubmuoteka LIOK
OpraHu3MOB https://m.edsoo.ru/863e8436

73 I'eneTnka — Hayka o bubmmoreka [IOK
HACJIEICTBEHHOCTH U U3MEHYHUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HaCJIeIOBAHUS

24 n 1/13Ha1<011: MoHoru0 I/IlleOC Bubmaorexa [IOK

P ' P https://m.eds00.ru/863¢8878
CKpEIIUBaHNE
WTUOPHUTHOE CKpeluBaHre. 3aKoH
25 EesaBHI::Hioro Hal:():nléI OBaHMUSI bubmmorexa LHOK
8 https://m.edsoo.ru/863e89a4
TIPU3HAKOB
CrerieHHOe HacleI0BaHNE
npu3HakoB. JlabopaTopHast pabora Ne
5 «M3yueHue pe3yapTaToB bubmuoteka [IOK

26 0.5
MOHOTHOPHTHOTO W TUTHOPHTHOTO https://m.eds00.ru/863e8c60
CKpENIUBaHus y Ip030(UiTbl HA
FOTOBBIX MUKpOIMpenaparax»

I'eneruka mona. Hacnenosanue bubmuoreka [IOK

27
MIPU3HAKOB, CUEIJIEHHBIX C MIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocth. HenacnencrBennas
M3MEHYHMBOCTH. JIaboparopHas
pabota Ne 6. Uzyuenue bubnmuoreka [IOK

28 < 0.5
MOAM(PUKAITMOHHON N3MEHYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPUALIMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

HacnencrBenHas U3MEHUMBOCTb.

29 JlaGoparopHas pabota Ne 7. «AHanu3 05 bubnuoreka [IOK
MyTalui y 1po30¢uiibl Ha TOTOBBIX ’ https://m.edsoo.ru/863e8efe
MHUKpOIpenaparax»

30 I'eneTrka yenoBeka bubanoreka [IOK




https://m.edsoo.ru/863e8d78

PesepBHeiit ypok. O600IICHHE 10

31 teMme «HacnencTBeHHOCTh U 1
W3MEHYHUBOCTh OPTaHU3MOBY
32 Cenekius Kak HayKa U IIpoLecc 1 bubmmorexa LIOK
https://m.edsoo.ru/863e9214
33 MeTo/ibl U IOCTHXKEHUS CEIEKITUU 1 bubmoreka [IOK
pacTeHUH U KHUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTtexHonmorHs Kak 0Tpaciib 1 bubmmoreka [IOK
IIPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI' PAMME




11 KITACC

KosimuecTBO 4acoB DJIEKTPOHHBbIE
Ne Mara
n/ | Tema ypoxa Bee KonTtpoas IIpakTHyec wsyden undposbie
. o HbIE KHe st o0pa3oBaTesibHbIE
padoTsl padoThl pecypchl
DBOIONIUS U bu6moreka [IOK
1 METOJIBI €€ 1 https://m.edsoo.ru/863
N3y4EHUSI ea20e
Heropus bubmuoteka LIOK
2 Pa3BHTIA . 1 https://m.edsoo.ru/863
MIPEICTABICHUI 9570
00 9BOTIONUU
MHKDO3BOTIONH bubmoreka [IOK
3 N 1 https://m.eds00.ru/863
ecle
[Homymsus kak
JJIeMEHTapHAast
eIMHUIIA BUA U
?fa%fg:f;mﬂ Bu6maorexa [IOK
4 1 0.5 https://m.eds00.ru/863
paborta Ne 1 €99¢6
«CpaBHeHuUe
BHJIOB T10
MopQooruueck
OMY KPUTEPHIO»
JBroxymiue
CHJIBI bubmuoreka [{JOK
5 (’memeHTapHbIe 1 https://m.eds00.ru/863
(hakTopsI) e9dad
ABOJTIOIIUN
EcrecTBeHHBIM bubmnoreka [IOK
6 oTOOp | ero 1 https://m.eds00.ru/863
bopmbI €9ed0
Pe3synbrarsl
IBOJTIOIUU:
MIPUCITOCOOJICHH
OCTb
OpPraHu3MOB H
BH1I000pa3oBaH
He. bu6muoreka IIOK
7 JIaGoparopHas 1 0.5 https://m.edsoo.ru/863
pabora Ne 2 e9fde
«Onucanue
MIPUCTIOCOOIEHH
OCTH OpraHu3Ma
u eé
OTHOCHUTEIBHOT
0 XapakTepa»
bubmuoteka [IOK
8 Hanpasnenns n 1 https://m. edsogru/ 863




IIyTH
MaKpO3BOIIOLHU
u

Heobparumocth
IBOJIFOLIUU

10

Uctopus xxu3amn
Ha 3eMiie 1
METOAbI €€
W3yYECHUS

11

TI'unore3sr
TIPOUCXOKICHUS
’KHU3HU Ha
3emie

bubmoreka [IOK
https://m.edsoo.ru/863
eaSab

12

Passurne
KU3HU HA
3emiie 1o 3pam
U IepHoaM

bubmoreka [IOK
https://m.edsoo.ru/863
eabbe

13

OCHOBHBIE
ATaIbl
IBOJTIOIAN
PacTUTEIBHOTO
Y )KUBOTHOTO
MHpa.
[IpakTnyeckas
paborta Ne 1
«3yuyenue
HCKOTIa€MBbIX
OCTaTKOB
pacTeHuit u
KUBOTHBIX B
KOJUTEKITUSIX)

0.5

bubmoreka IIOK
https://m.edsoo.ru/863
ea8bc

14

CoBpeMeHHas
cucrema
OpraHUYEeCcKOro
MHUpa

bu6muoreka [IOK
https://m.edsoo.ru/863
ead8e

15

OBOIIOLIUI
YeloBeKa
(anTpOIIOTCHE3)

bubanoreka [IOK
https://m.edsoo0.ru/863
eac2c

16

JBrxymue
CHJIBI

(paxropsr)
aHTpOIIOTEHe3a

bubanoreka [IOK
https://m.edsoo.ru/863
ead44

17

OCHOBHBIC
cTaguu
SBOJIIOLIUU
yeJIoBeKa

18

YenoBeueckue
pacel U
MIPUPOAHBIE
ajanTanuu

bu6muoreka IIOK
https://m.edsoo.ru/863
eaea?




YCJI0BCKa

19

Pe3epBHbIit
YPOK.
O06o00611eHuE 110
TeMe
«Bo3HUKHOBEHN
€ ¥ pa3BUTHE
’KHU3HM Ha
3emie»

20

DKOJIOTHS KaK
Hayka

21

Cpenpl
oOuTanus u
9KOJIOTHYECKHUE
(bakTopsl

bubmoreka [IOK
https://m.edsoo.ru/863
eafec

22

AbuoTtuyeckue
(bakTopHI.
JlaGoparopHas
pabota Ne 3.
«Mopdomoruye
CKHe
0COOEHHOCTH
pacTeHui u3
pa3HbIX MECT
oOUTaAHUM.
JlabGopatopHas
pabota Ne 4.
«Bnusaue
CBETa Ha pOCT U
pa3BuTHE
YEepEHKOB
KOJIEyCa»

0.5

bubmoreka IIOK
https://m.edsoo.ru/863
eb10e

23

buotnueckue
(hakTopsI

bu6moreka [IOK
https://m.edsoo.ru/863
eb348

24

DKOJIOTUYECKUE
XapaKTepPUCTUK
Y MOMYJISIUU.
IIpaktrueckas
pabota Ne 2
«IToacuér
MJIOTHOCTH
MOIYJIALUI
Pa3HbIX BUJOB
pacTeHum»

0.5

25

CooOmecrBa
OpPraHu3MOB —
OUOIIEHO3

bu6muoreka IIOK
https://m.edsoo.ru/863
eb46a

26

OKOJIOTUYECKUE
CHCTEMBI
(?KOCUCTEMBI)

bub6muoreka IIOK
https://m.edsoo.ru/863
eb46a




27

OcHoBHEIC
IoKa3arein
9KOCHUCTEMBI.
DKOIOTrN4ECKNE
MAPaMUJIBL.
CaoiicTBa
9KOCHCTEM.
Cykueccust

bubmuorexa IIOK
https://m.edsoo.ru/863
eb5fa

28

[Ipuponnsie
9KOCHUCTEMBI

29

AHTpPOIIOTEHHBI
€ DKOCUCTEMBI

30

buocdepa —
n1o0anbpHas
9KOCHCTEMA
Semnun

bubmoreka [IOK
https://m.edsoo.ru/863
ebb5e

31

3aKOHOMEPHOCT
n
CYIIIECTBOBAHHUS
o6uochepnl

bubmoreka IIOK
https://m.edsoo.ru/863
ebdl6

32

YemoBeuecTBO B
ouocdepe
3emiau

33

CocyiecTBoBaH
1€ IpUpOJIBI U
YyeJI0BEUYeCTBa

bubmoreka IIOK
https://m.edsoo.ru/863
ebale

34

Pe3epBHbIit
YPOK.
O0o001menue
TEMBI
«CooOmiecTBa 1
9KOJIOTHUECKHE
CHCTEMBI»

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOIPAMME
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2.5




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 294690421595703939189969587970239985033448730203
Bnageney MNyaeHko AHxenuka BUTansesHa

OeicTevTened C 01.07.2024 no 01.07.2025
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