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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl MO OHUONOTHH TEOPETHUECKYIO OCHOBY JUIS
ompezeNieHus] MOAXOA0B K (OPMUPOBAHUIO COJEp)KaHUs YYEeOHOTO MpeaMeTa
«buosiorusi»  cocTtaBWIM: KOHIENTyalbHble Tnojoxkenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH L€JIeH, COAEpKAaHUsA, pe3yJbTaToB OOydeHus H
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJOXKEHHS 00 OOLINX LEIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEr0
obOmero oOpasoBanuss B Poccuiickoit ®eneparnmu, a TakXKe TOJOXKEHUS O
cnenuduke Ononoruy, € 3Ha4eHUH B MO3HAHUU JKUBOW MPUPOIBI U 00eCIIeYeHUN
CYLIECTBOBaHMs 4eJoBeuecKoro ooduiectBa. CorjgacHO Ha3BaHHBIM IOJIOKEHUSM,
onpeeraeHbl OCHOBHBIE (DYHKIIMU MPOrPAMMBI 110 OMOJIOTUU U €€ CTPYKTYpA.

[IporpaMmma mo Ouosornu maéT MpeAcTaBICHHE O IeNax, 00 obmen
CTpareruu oOOy4yeHUus, BOCHUTAHMSI M Pa3BUTUS OO0ydYaroIIMXCS CpEeACTBAMHU
yueOHoro mnpeamera «buosorus», omnpenenseT o00sf3aTeabHOE MPEIMETHOE
COJIEp)KaHue, €ro CTPYKTypy, paclpeneieHue TOo pasfenaM M TeMaMm,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 Marepuana ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JOTHMKH 00pa30BaTEIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yYarouXCsl.

B nmporpamme mno OuonoruM TakKe YUYUTBIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlpeIMETHBIM U TMPEAMETHBIM pe3yibTaTaM
oOydennss B (OPMUPOBAHWM OCHOBHBIX BHAOB  y4eOHO-TIO3HABATEIHHOU
NEeATeTLHOCTH/YUEOHBIX JEHCTBUM OOYYAIOIIMXCS TI0 OCBOCHHIO COICPKAHUS
OuoornuecKoro oopazoBaHusl.

B nporpamme no 6uonoruu (10—-11 knmaccel, 0a30BbI YpOBEHb) peaIn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yYE€HHHM OHWOJOTHH, Ojarogapss 4yeMy B HeH
IPOCMATPUBAETCS HANpPaBICHHOCTb HA pPa3BUTHE 3HAHMM, CBSA3aHHBIX C
(GOpMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHMUI, LIEHHOCTHBIX
OpUEHTAIMH JIUYHOCTH, SKOJOTUYECKOTO MBIIUICHUS], IPEACTaBICHUN O 3JJ0POBOM
oOpa3e XM3HU M OEpPEeKHBIM OTHOIIEHHWEM K OKpY’KaloLlell MpUpOJHOU cpere.
[TosTomy Hapsay ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPH, a TakKe 3HAHHHA O
CTPOEHHUHU KUBBIX CUCTEM PAa3HOTO PaHIa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOLECCOB B MporpamMme Mo OHOJIOTHM yIEJIE€HO BHUMAaHHUE HCIOJb30BaHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEJHEBHOW KU3HM I PELICHUS MPUKIAIHBIX 33/1a4, B
TOM 4YHCIE: NPO(QHUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMI 4YeJIOBEKa, MEIHMKO-
TE€HETUYECKOTO KOHCYJIbTHPOBAHUSI, 000CHOBaHUs AKOJIOTUYECKU
[eJIeCO00pa3HOT0 TOBEACHUS B OKpPYXKAIOMIeW MPHPOAHON cpeae, aHam3a
BIIMSIHUSL XO3SMCTBEHHOW JESTENIbHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOJHBIX U
UCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHUE BHUMAaHUS K MPUKIIAJHON HAIIPABIEHHOCTH
yuebHoro mpenmera «bruonorus» mpoauKTOBaHO HEOOXOIUMOCTHIO 00eCreYeHHS



YCIIOBUM ISl pEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1au IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHusi, KOTOpasi Tpeanojaraer (QopMupoBaHue Yy OO0ydaromuxcs
CIIOCOOHOCTH aJalTUPOBATBCA K M3MEHEHHUSIM JWHAMUYHO pPa3BUBAIOILErOCs
COBPEMEHHOI'0 MHPA.

buonorust Ha ypoBHE cpemHero oOmero oOpa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOy4arOUIMXCS MPEACTAaBICHUN O
HAyYyHOW KapTHUHE MHpa, pacliupsieT U 000OIIaeT 3HaHUs O >KMBOW Ipupoje, €€
OTJIMYUTENIBHBIX NPHU3HAKAaX — YPOBHEBOW OpPraHM3allMM W JBOJIIOLHH, CO3MAET
yCIOBUSI  JJIA: TO3HAaHUS  3aKOHOB  JKMBOW  mpuponbl, (OPMHPOBAHUA
(GYHKIIMOHATBFHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M Oe3zomacHoro oOpasza
YKU3HH, DKOJIOTMYECKOTO MBILUICHHS], IEHHOCTHOTO OTHOIIEHHSI K )KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bbonbiroe 3nHaueHrne GMOIOTHSI UMEET TaKXKe JIJISl PEIICHHUS] BOCTIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero  o0pa3oBaHMA,  COIUATH3AINH
oOyuaromuxcs. M3yuenne 6uonorun odecrieynBaeT yciaoBus Ui GOPMUPOBAHUSA
WHTEJUICKTYalbHbIX, KOMMYHHKAllMOHHBIX ¥  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYPBI, CHOCOOCTBYET MHTErpallyd OMOJOTMYECKHX 3HAHUH C
NPECTaBICHUSMH U3 APYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHBIE TOJOXKEHHUS O TMpeIHAa3HaYeHUH Y4eOHOTO MpeameTa
«buonorus» cocTaBWIM OCHOBY [UIsl OIpENeieHHs TMOAXOM0B K oTOopy u
CTPYKTYPHUPOBAHHUIO €ro COJEp>KaHMs, NPEICTABICHHOIO B MPOrpaMMe IO
OHOJIOTUH.

Otb6op comepxkanus ydeOHOro mpeameta «buosorus» Ha 0a30BOM YpOBHE
OCYHIECTBIEH € MO3MIMI KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOpPBIM OOyYaroluecs: JTOJDKHbl OCBOMTh 3HAHMSI W YMEHUS, 3HAUUMBbIEe IJis
(GopMupoBaHus O0O0IIENd KyJIbTYphl, ONPENENSIOIINE aJeKBATHOE IIOBEIECHUE
YelloBeKa B OKPYKAIOMIEH MPHUPOAHON cpeze, BOCTPEOOBAaHHBIE B MOBCEIHEBHOM
KU3HH M TIPAKTHYECKON AestenpbHOoCcTH. OCco00€ MECTO B ATOW CHCTEME 3HAHHMA
3aHUMAIOT 3JIEMEHTHI COEpKaHUs, KOTOPbIE CIY’KaT OCHOBOM JUIsl (POPMUPOBAHUS
IPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
LHEHHOCTHBIX  OPUEHTAlUSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  TIyMaHU3alUU
OMOJIOTNYECKOr0 00pa30BaHUS.

CTpykTypupoBaHHe COJEp>KaHUS y4yeOHOro Marepuana B TMporpamme IO
OMOJIOTMM OCYILIECTBICHO € YY€TOM NPUOPUTETHOTO 3HAYEHMsI 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTAX JKUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIIOLINU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buomorusy»
BBIICJICHBI CIIEYIOUINE COJAEpKATENbHbIE TMHUU: «bruonorus kak Hayka. MeToasl
HAay4YHOIro No3HaHusA», «KieTka kak Ouonormyeckas cucreMayn, «OpraHus3m Kak



Oouonornyeckas cucrema», «CucreMa M MHOTO0Opa3ve OpraHUYECKOTO MHPay,
«IBOMIONUA )KUBOU TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

[lenr wu3yuenus yueOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOYyYaIOIUMHUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIIMOHATHHOU
OpraHu3allMM >KUBBIX CHCTEM pPAa3HOTO paHra MW MNpUOOpETEeHUE YMEHUM
WCIIOJIb30BaTh ATH 3HAHMS Ui TPAMOTHBIX JCHCTBUNA B OTHOIIEHHUH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHne nenu m3ydeHus ydyeOHoro npeamera «buonorus» na 6azoBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a/]1ay:

OCBOCHHE OOYYaIOIIUMHUCS CHUCTEMBbl 3HAHWH O OMOJOTHYECKUX TEOPHsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIax, CIyKallluX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPA, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOSHUH, MHOT000pa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM PA3HOTO YPOBHSI OPraHU3ALMH, BBIAAIOLIUXCS OTKPBITHUSX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIIOCOOHOCTEW B MpOLIECCE aHalIW3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbBIX B3IVISIAOB, WJEH M TOJAXOJOB K HM3YYEHHIO >KMBBIX CHUCTEM
pPa3HOT0 YPOBHSI OpraHU3aluy;

CTaHOBJIEHHME Yy oOOyvaroumxcsd oOmel KyJabTyphl, (YHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOIIETO
MUpa JKMBOW MPUPOJAbl HA OCHOBAaHMU 3HAHWWA W OMNbITA, MOJYYEHHBIX IpU
W3yYEeHUU OMOJIOTHH;

dopmupoBaHre Yy OOYy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUUYECKOM NEATEIbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIUMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

BOCIUTAaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEJIOBEKOM YKHUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STUIECKIX
HOPM IIpY IPOBEJECHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHHE IEHHOCTU OMOJOTMYECKUX 3HAHUM JJIs TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, A1 (POPMUPOBAHMS HAYUHOTO MUPOBO33PEHUS;

pUMEHEHUE NPUOOPETEHHBIX 3HAHUN U YMEHUW B TOBCEAHEBHOM XKU3HU NS
OLICHKH IOCJEACTBUI CBOEH JEATENBHOCTH 10 OTHOLIECHUIO K OKpYKarolleil cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COOJIOJEHHE Mep MNPOPUIAKTUKA
3a00JIeBaHU.

B cucreme cpennero obmero obGpazoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTENbHBIM YUE€OHBIM MNPEIMETOM, BXOISAUIUM B
COCTaB MpeaMeTHOM obmacTu «EcTecTBeHHO-HAYYHBIE TIPEIMETHDY.



Jl1st u3ydenust Ouoaoruy Ha 6a30BOM YPOBHE CpEHEro 00111ero oopazoBaHus
otBoautcsa 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 kiacce — 34
yaca (1 gac B He/1eII0).



COJEPXXAHME OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMHU, TEXHUUECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponr Owonormu B (QopMuUpOBaHWMM COBPEMEHHOW HAy4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Mertobl MO3HAHUS KUBOM MPUPOIBI (HAOIIOIEHNE, SKCIIEPUMEHT, OMUCAaHUE,
U3MEpeHHe, KiacCupUKamus, MOJACIUPOBaHUE, CTAaTUCTHYECKas o00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsi: Y. apsun, I'. Mennens, H. K. Konsios, k. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/Ibl TO3HAHUS KUBOU MPUPOJIBI.

JlaGopaTopHble U NpakTUYecKue padoThbl:

[Tpaktrueckass pabora Ne 1. «Mcmomb3oBaHuWe pPa3NMYHBIX METOAOB MPH
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3aIMS.

JKusble cuctembl (OMOCUCTEMBI) KaK PeAMET U3ydeHus: onosioruu. OTimane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHCTEM M MIX pa3HOOOpaszue. YPOBHU OpPTaHU3AIUN OMOCUCTEM:
MOJEKYJISIPHBIN, KJIETOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIALMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTeOIIeHOTUYECKHI ), OMOCPEpHBIH.

JdemoHncTpanun:

Tabmuibl 1 cxeMbl: «OCHOBHBIC TIPU3HAKH KU3HW», «YPOBHU OPTaHHU3AIIUN
YKUBOU MPUPOIBI».

O6opynoBanue: Mmojenb MoJiekyisl JJHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHUE KIECTKH.

XUMHYECKUN COCTaB KIETKH. XUMHUUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTBHI,
MUKPO3JIEMEeHThI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI M MHUHEpaJIbHbIX BewlecTB B KkieTke. lloanepkanue
OCMOTHYECKOro OarnaHca.

benku. CoctaB u cTpoeHHe OEIKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3ameHnMble 1 3aMEHUMbIE AMHUHOKHUCJIOTBI. AMUHOKUCIIOTHBIA COCTAaB. Y POBHU
CTPYKTYpbl OENKOBOM MOJIEKYJbl (TI€pBUYHAs, BTOPUYHAs, TpETUYHAA U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIUN OETKOB.



®epmenTsl — Ouonormyeckue KaraiauzaTopbel. CTpoeHue (QepMeHTa:
aKTUBHBIM I1IEHTp, cyOcTpartHas crneuuduuHoctb. KodepmeHTsl. Butamunsl.
OT1nnuns GepMEHTOB OT HEOPTAHUYECKUX KaTaJIu3aTOPOB.

YrneBompl:  MoOHOcaxapuabpl  (TJIIOKO3a, pubo3a ©  JIE30KCHUpHO03a),
aucaxapuabel  (caxaposa, JakTo3a) MW nosMcaxapuibl  (Kpaxmall, TJIMKOTEH,
nesoo3a). buonornueckue GpyHKIUU YriieBOJOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ 'uapodpuIbHO-
ruapodobHbie  cBoicTBA. buonormueckne QyHkmmm sunuaoB. CpaBHEHHE
yTI€BOJIOB, OEJIKOB M TUMUI0B KaK HICTOYHUKOB SHEPTHUH.

Hyxnennoseie xkucnorel: JHK w PHK. Hykmeornaer — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JJHK. Ctpoenue u ¢pynxnun PHK.
Buast PHK. AT®: crpoenue u pyHKIIUU.

[{utonorus — Hayka o kietke. Kiierounas reopust — npumep B3aMMOAECHCTBHS
uzei u (akToB B HAYYHOM MO3HAHUU. MeToIbl M3yYeHUs KISTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOuMe MNPU3HAKH KIETOK:
3aMKHyTasi HapyxHas MeMOpana, moiekynasl JIHK kak renernueckuii ammapar,
CUCTEMa CHHTE3a Oellka.

Tumsl KIETOK: JyKapuOoTHUYecKas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpOCHHS TpoKapuoTHUeckor KieTku. Kierounas ctenka Oaktepuii. CtpoeHue
DYKapUOTHYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTEIIBHOW, J>KUBOTHOM H
IrpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa U pyHKuuU. [{uTomnasma u eé
opranouabl. OmHoMeMOpaHHbIe opraHowabl kiaeTku: JIIC, ammapart I'onbmxw,
an30coMbl. [1oyaBTOHOMHBIE OpraHOWIbl KJIETKW: MHUTOXOHIPHUH, IUIACTHJBI.
[TpoucxoxaeHne MUTOXOHApUA W miacTuia. Buasl muactua. HememOpaHHbIE
OpraHOWJbl KJIETKH: PpHOOCOMBI, KIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KIyTUKA. OyHKIIMN OPraHOMIOB KJIETKU. BKItoueHus .

SAnpo — perynaTopHblil neHTp KiaeTku. CTpoeHue siapa: sjepHas 0005104Ka,
KapUOIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEUIECTB B KIIETKE.

JdemoncTpanumn:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneninen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Muarpammsbl:  «PacnpeneneHue XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmumer u cxemsl: «llepuognueckas TaOnHMIIa XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOABY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenne ¢pepmenta», «Hyknennossle kucnotsl. JJHK», «Ctpoenne mMonexysbl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOU KIIETKW»,
«CTpoeHne pacTUTENbHOW KIETKM», «CTpPOCHHE NPOKAPUOTHYECKON KIIETKN,
«CtpoeHue a1pa KIEeTKn», « Y TIAEBOAb, «JIMmuas».

ObopynoBaHue: CBETOBOM MHKPOCKOMN, OOOpYyAOBaHHME Jisi TPOBEACHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpOIpPENaparhl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlaGopaTopHblie U nNpakTH4YecKue padoThbl:

Jlabopatopnas pabora Ne 1. «M3yueHune KaTalIUTHYECKOH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopatopHas pabota Ne 2. «M3ydeHue CTpOeHUS KIETOK PACTCHHA,
JKUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIMCaHUE».

Tema 4. 7KusHeaesITeJIbHOCTb KJICTKH.

OOMeH BelIecTB, WU MeTa0oIN3M. ACCUMUIIALINS (TUTACTUYECKU OOMEH) U
JUCCUMUJIISIIIUA (QHEPreTUUeCKii OOMEH) — JIB€ CTOPOHBI €AMHOro IIpoliecca
MeTrabonu3ma. Poiib 3aKOHOB COXpaHEHHs BEIIECTB U DHEPTUM B IMOHUMAHUU
MeTabom3Ma.

Tunel oOMeHa BemecTB: aBTOTPOGHBIN B reTepoTpodHbii. Poms hepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBas W TeMHOBasg (a3bl (GoTocuHTe3a. Peakuuu
dbotocunreza. DpPexkTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCUHTE3A ISl )KU3HU
Ha 3emsie. BiausiHue ycioBmid cpenbl Ha (DOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUI.

XeMOCHHTEe3. XEMOCUHTE3UpYIoNIe OakTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKW3HU Ha 3eMJIe.

DHepreTudeckuii oOMeH B KIIeTKe. PaciiemieHue BelIecTB, BBIIEICHUE U
aKKyMyJMPOBAaHHE OHHEPrUM B KIETKE. OITambl HSHEPreTHUECKOro oOMeHa.
['mukomu3. bpoxenne m ero Buabl. KucimopogHOe OKHUCIEHWE, WIN KIETOYHOE
JbIXaHUE. OxkucnuTenbHOe bochopunupoBaHue. O deKTUBHOCTD
HHEPreTUYECKOro 0OMeHa.

Peakiiun marpuunoro cuHrte3a. ['enernueckas wuHpopmamms u JIHK.
Peanmzamusi renetnueckoi nHopmammu B KiIETKe. | €HETHYEeCKH KOA U €ro
cBoiictBa. Tpanckpunims — Matpuunsiii cuaTe3 PHK. Tpancusmus — 6uocunres
Oenka. Otamnbl TpaHchsiuuu. KoawpoBaHue aMuHOKUCIOT. Ponbs pubocom B
OounocuHTe3e Oenka.

Hexkiierounsie (popmbl sxu3HU — BUpYChl. ctopust oTkpeiTHs BupycoB (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS U SKU3HEHHOTO IIHMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, S>KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxaeduiura yenosexka (BMUY) — BozOyautens CITM/a.



OOpatHast ~ TpaHCKpuWILIUs, peBepraza U uHTerpaza. lIpodunakrrka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHncTpanuu:

[Toptpetsr: H. K. Konpnos, /I. . UBanosckui, K. A. Tumupszes.

Tabmuubr u cxemsl: «Tumbl muTanus, «Metabommsmy, «MUTOXOHAPUSY,
«JHepreTuueckuii oomMen», «Xmnopomiact», «Dorocunres», «Ctpoenue JIHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKE TreHay, «CuHTe3 Oenkay, «I eHeTHYeCKuil Koy,
«Bupyco», «baktepuodarn», «Ctpoenne u xu3HeHHbIN 1uKka Bupyca CIIM/a,
oaktepuodaray, «Permmukarus [JHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue [IHK wu Tpanckpunuumsy,
«buocunTtes 6enkay», «CTpoeHue KIeTKn», MojJieib cTpykTypsl JTHK.

Tema S. Pa3MHOKeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KrieTounplii 1UKJ, WX JKU3HEHHBIM MWK KieTku. MHTepdaza m MHUTO3.
[Tpomeccrl, mportekaromme B uHTepdasze. Pemnmukanus — peakuus MaTpUIHOTO
cunte3a JIHK. Crpoenune xpomocomM. XpOMOCOMHBIH HAa0Op — KapHOTHIL.
JIMTIION THBIN M TalJIOMJHBIA  XPOMOCOMHBIE HaOOPHI. Xpomatuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHS W  WHIMBUAYAJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Craguu murtosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTUYECKUI CMBICTT MUTO3A.

[Tporpammupyemas rubesb KJIETKU — aromTos.

dopmbl pa3MHOKEHUSI OPTaHU3MOB: OecIoyioe U mojaoBoe. Buapl 6ecmnonoro
Pa3MHOXKEHUS: [JEJIEHWE HaJABOE, ITI0YKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXeHUe. VICKycCTBEHHOE KJIOHHMPOBAHUE
OPTraHU3MOB, €r0 3HAYEHUE ISl CEIEKIUU.

[TonoBoe pazMHOKEHHE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu menosa. lIpomeccsl, mpoucxomsmue Ha CTaausaX MeENo3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buosiormueckuii CMBICT H
3HA4YEHUE Meio3a.

["ameTorenes — mporecc 0OOpa3oBaHUsI MOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKH U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE TOJIOBBIX
KJIIETOK — TaMeT (CrepMaro30oui, SUIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpOEHUSl SNIEKIETOK U CHepMaTro30uaoB. OmiIog0TBOpEHHE.
[Taprenorenes.

WunuBunyanbHoe pas3BuTue (OHTOreHe3). OMOpUOHAIBHOE  pPa3BUTHE
(oMOpuorenes). DTanbl SMOPHOHAIBHOTO PA3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOienue, racTpyssiius, opraHorese3. IloctamOpuoHanbHOE pa3zBuTHE. THIBI
MOCTAMOPUOHANIBHOTO PAa3BUTHUS: MPAMOE, HENpsMoe (JTMYuHOYHOE). BriusiHue



cpeabpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuil. OHTOre€HE3 IIBETKOBOTO PACTEHHUS: CTPOCHHUE
CEMEHU, CTAJIUU PA3BUTHSI.

JdemoHncTpanumn:

Tabmuiel u  cxembl: «DOpMBI pa3MHOXKEHHUST OPraHU3MOBY, «JIBoitHOE
OIJIOOTBOPEHHUE Y IIBETKOBBIX pacTeHUiI», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue kietku Oaktepuil», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounei mukny, «Permmkamus JJHK», «Mwutos»,
«Menosy», «Ilpsmoe u HenpsMoe pa3BuTue», «l'amMmerorenes y MIeKONMUTAKOMNX U
yesioBeKay, « OCHOBHBIE CTaUU OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOIpPENnapaThbl «CnepMaTo30uIbl
MJICKOITATAIOLIETOY, «SHIEKIIeTKa MIEKONUTAOIEro», «Kapuokunes B kieTkax
KOpEIlIKa JIyKa», MarHuTHAas MOJEb-alIuIMKanus «/leJieHne KIEeTKW», MOJEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlaGopaTopHblie U NpakTH4YecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HabmromeHue MuTO3a B KJIETKaX KOHUYHKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMIPENApaTax).

Jlabopatopuas pabora Ne 4. «/3ydeHwe CTpOEHHS TOJIOBHIX KJIETOK Ha
rOTOBBIX MUKpOTIpEnaparax».

Tema 6. HacsieAcTBEHHOCTh 1 K3BMEHYHUBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3BuTus reHeTUKH. Ponp nuronoruu
¥ OMOpPHOJIOTUM B CTAaHOBJICHWHM TE€HETHUKH. BKIam pOCCHICKHX M 3apyOeHBIX
Y4€HBIX B Ppa3BUTHE TEHETUKU. METONbl TEHETUKH (THOPUIO0JIOrHYECKUM,
IUTOTCHETUYECKUH, MOJCKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHYECKHE
MoHATHSA. [ eHeTnUeckass CUMBOJIMKA, UCTIOJIb3yEMasi B CX€Max CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJICIOBAaHUS NMPU3HAKOB, YCTAaHOBJIEHHbIE ['. MeHenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eIuHO-00pazusi TUOPUIOB MEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa ynctoThl rameT. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpenuMBaHWE. 3aKOH  HE3aBUCHUMOTO  HACJICIOBAHMS
npu3HakoB.  [lUTOreHeTMYEeCKUE  OCHOBBI  JUTUOPUAHOTO  CKPEIIMBAHUS.
AHanuzupyoniee ckpenmpanue. Mcnoap30BaHne aHaATU3UPYIONIETO CKPEIIUBAHUS
JIJISL OTIPEICJICHHS] TEHOTHIIA OCOOHU.

CueruieHHOe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HacJeJOBaHUIO IreHOB. HapylieHue cuenyiieHrs reHOB B pe3yJbTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTH. | eHETHUECKUEe KapThl.



['enernka mosia. XpoOMOCOMHOE OIpEAENICHUE Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTrHele M TreTeporaMmMeTHele opraHusmbl. Hacnegosanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHIbl ”3MEHYMBOCTH: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponmp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MO (PUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHBIN psiJl U BapyallMOHHAs! KpUBas.
Hopma peakuuu npusHaka. KoJM4ecTBEHHbIE M KAaYE€CTBEHHBIC NPHU3HAKH U MX
HOpMa peakmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHNBOCTH.

HacnencrBeHHasi, WiM TE€HOTUIIMYECKas, W3MEHUYMBOCTb. KomOMHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTU. MyTalnoHHast ”3MEeHYMBOCTh. Knaccugukanus MyTanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u npuurHbl MyTauuid. MytareHHbIE (PaKTOPBHI.
3aKOH TOMOJIOTUYECKHUX PSAZIOB B HAclIeACTBEHHOM n3MeHnunBoctu H. 1. BaBuiosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoseka. Kapuorun denoBeka. OCHOBHBIE METOIbl T€HETHKHU
4eJI0OBEKa: FeHEAIOTHYECKUH, OJTM3HELOBBIN, TUTOTCHETUUECKUN, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKUM. CoBpeMeHHOE OINPELICIICHUE IeHOTHUIIA!
ITOJTHOTEHOMHOE€ CEKBEHMPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[MI1P-ananu3a. HacnenctBennble 3a0ojieBaHMS 4YeEJIOBEKAa: TI'CHHBIE OOJIC3HH,
00JIe3HU C HACJIEICTBEHHOM MNpEepacIoyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyecknue u reHepartuBHble MyTauuu. CTBONOBBIE KIIETKH. [IpMHIHAIIBI
3I0pOBOTO 00pa3a KU3HHU, TUATHOCTUKU, MPO(PUIAKTUKY U JICYCHHS TEHETUIECKIX
O0one3Held. MeauKO-reHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYEHHE MEAUIUHCKON
TE€HETUKHU B NMPEJOTBPALLECHNHN U JICUEHUH F€HETUYECKUX 3a00JIEBAHHI YEIOBEKA.

JdemoHncTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukosn, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmuuel W CXEMBL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE UM €ro
LIUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHUS M €ro ILUTOIrE€HETHYeCcKas
OCHOBa», «3aKOH  4YHUCTOTBl  ramer», «JluruOpunHoe  CKpelIMBaHUEY,
«llutonoruueckue  OCHOBbI  JIUTHOPUAHOTO  CKpeliuBaHus»,  «Meio3y,
«B3auMoznencTBue ajeNbHBIX TEHOB», «l'€HEeTMYeCKHe KapThl pPAaCTEHUU,
JKABOTHBIX M 4EJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CLUEIUIEHHOTO ¢ TnoJioM», «KapuoTumsl 4YeloBEKa W KMBOTHBIX», «Buisl
U3MEHUYMBOCTHY», «MoaudukauroHHas HW3MEHUUBOCTb», «HacnenoBanue pesyc-
(daktopay, «I'eHeTuka rpynn KpoBu», « MyTaumoHHas U3BMEHUYUBOCTH.

ObopynoBanue: MoOJETH-aNIUIMKANN  «MOHOTHOPUHOE CKpPEIIUBAHUEY,
«Hemonnoe nmomuaMpoBanue», «Jurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOIl U MHKporpenapaTr «Jlpo3zodpuna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Telia), Tepoapuii «['opox moceBHOI.

JlaGopaTopHble U nNpakTHYecKue padoThbl:

JlabopatopHas pabota Ne 5. «V3ydenwe pe3ynbTaTOB MOHOTHOPHUAHOTO W
TUTHOPUTHOTO CKPEIIMBAHUS Y IPO30( MBI Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenue MoaupUKaIMOHHOW U3MEHUYUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOIN.

JlaGopatopHas padota Ne 7. «AHanu3 MmyTanuil y Ipo30(uisl Ha TOTOBBIX
MUKpOTIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBieHHE U aHadu3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M Ipolecc. 3apOKICHUE CENEKUUU U JTOMECTUKAIUS.
VYuenne H. W. BaBunoBa o0 1eHTpaXx MPOUCXOXKJICHUS W MHOTo00pa3us
KYJbTYPHBIX pacTeHUuU. LIEHTphl MPOUCXOKIECHUS NOMAIIHUX KUBOTHBIX. CopT,
OpOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNleKIUU. MaccoBbI U MHANBUIAYAIbHBINA OTOOPHI B
CENEKIIMM pPacTeHWH M KUBOTHBIX. OIleHKa 3KcTepbepa. bim3kopoacTBEeHHOE
ckperuBanue — WHOpuauHT. Ywmcras muHusg. CKpelmMBaHWUE YHCTHIX JIMHUU.
['ereposuc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUAMHT.
Otnanéunas rtulOpuauzanus U e€ ycrnexu. VCKycCTBeHHBIM MyTareHes U
MOJyYCHUE TOJIUILIONIOB. JIOCTMKEHUSI CEIEKUMH PACTCHUM, J>XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHonorust kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpUs. DTarbl
co3nanusi pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kiietounble KynbTypbl. MUKPOKJIOHAIIBHOE Pa3MHOKEHHE PACTEHHUIA.
KiioHupoBaHue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruvyeckne W dTtudeckue  mpobimembl. MO -  reHeTmuecku
MO (ULIIPOBAHHBIE OPTAHU3MBI.
JlemoHCTpanumu:

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHoB.

Tabmumbr u cxembl: Kapta «lIeHTpBI MTPOUCXOXKIACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuiu», «Ilopospl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTnanéanas rudpuauzanus», «Padotel akagemuka M. ©. BanoBay,
«Ilomumnongus», «OO0BeKTHI OuoTexHONOTHNY, «KieTouHble KyIBTYpHl U
KJIOHUpOBaHue», « KoHCTpynpoBaHre 1 NEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH MJIOJI0OB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHul, repoapuii «CenbCKOX03IMCTBEHHBIC PACTEHUS.



JlaGopaTopHblie U npakTH4ecKue padoThbl:

Okckypeusi «OCHOBHBIE METOABlI U JOCTUKEHHUS CEJIIEKUWA PACTEHUN H
YKUBOTHBIX (Ha CEJIEKI[TMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIJIMYHOE XO34MCTBO, J1abOOpaTOpUIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KUIACC

Tema 1. DBoTIOLIMOHHAN OHOJIOTHSA.

[IpeanocbulkM BO3HUKHOBEHHUS JBOJIIOLIMOHHOM TEOPUU. OBOJIOLHUOHHAS
Teopusi M €€ MecTo B Ouonoruu. BrnusiHue 3BOJIOIMOHHON TEOpUM HA Pa3BUTHE
OHMOJIOTUU U APYTHX HAYK.

CBuzerensctBa  HBOMIONUU. [lameoHTONOrMYECKHE:  ITOCIIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B THaJCOHTOJIOTMYECKOM JIETOMHUCH, MEPEXOAHBIE (POPMBIL.
Bbuoreorpaguyeckue: cxoacTBo U paznuuue ¢payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHONOTHYECKHE: CXOACTBA W pa3iauuus 3MOPHOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTMYHBIC, AHAJOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpPraHU3MOB.

OpomonuonHast  teopust Y. [lapBuna. Ilpeanochuiku BO3HUKHOBEHMS
napBuHM3MA. J[BDKyIIME CHUIIBI 3BOJIONUU BHUAOB TO JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHE NPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT WU3MEHUYUBOCTD,
00opr0a 3a CyIecCTBOBaHKE, €CTECTBEHHBINA O0TOOD).

Cunrernueckas Teopus 3BoroIud (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomtonus. [Tonynsiuusa kak equHUIA BUA U 3BOJIIOLIMH.

JBuxynie cuibl ((pakTopbl) SBONIOIUM BUAOB B IpHpoje. MyTallMOHHBIHI
IpoLecC M KOMOMHATHBHAs WM3MEHUYMBOCTb. llomynsnnoHHBIE BOJIHBI U Apei(
re”oB. M3oisanmst 1 Murpanus.

EcrectBennbiii otO0p — Hampapistommii  (akTop SBoMONUH. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB Kak pe3ysbTaT 3Boimtonuu. Ilpumeps
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UANO-adaNTalUu.

Bun wu BumooOpazoBanue. Kpurepum Buma. OcHoBHBIE  (OPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MaxkposBomrorusi.  Dopmbl  3Bomronuu:  puUIETHYECKas, JUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxaeHne OT HeCIeNMAIN3UPOBAaHHBIX NpeakoB. lIporpeccupyronias
crienuanu3anys. AJanTUBHAS pagualus.

JdemoncTpanun:



[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.
Tabnuib! u cxembl: «Pa3Butre oprannueckoro Mupa Ha 3emie», «3apoAbIlu

MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukcy, «Dopmbl  O0ppObI 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOpY», «MHOr00Opasmue COPTOB PACTEHUI,
«MHorooOpa3zue  mopon  KuUBOTHBIX»,  «llomymsauum»,  «MyTtanuoHHas

U3MEHUYMBOCTHY, «Apomopdo3by, «Ununoamantamuuy, «OO0mas nereHepamus»,
«/IBmxymue cuibl 3Bosronuny, «Kapra-cxema wapmpyra mnyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUAOOOPAZOBAHUEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
Ha0Op TUIONOB U ceMsiH, KoJuiekiusi «[IpuMepsl 3allUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHbBIC HAIpPAaBIICHUSI 3BOJIIOLUNY», O0bEMHAs MOEHb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, koiuieKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonenp anmumkanus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JSATYIIKAY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu GOpMbl KPBUIHEB H
OKpacKH Teja).

JlaGopaTopHblie U NpakTH4YecKue padoThbl:

Jlabopatopnas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHYECKOMY
KPUTEPUIOY.

JlabopaTtopHas pabdota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4Hble TpPEACTABICHHUS O 3apOXKICHUM >KU3HU. HaydHble THMIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emie: a0uoreHe3 H NaHCHepMus. XHUMHUYECKas
aBoOJOLINA. AOWOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOW IBOMOLNH. HauanpHbIe 3Tanbl
ouonornyecko sBomonuu. ['unoresa PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKJIETKHU. lIepBble KIETKH M HMX 3BOJIIOLUSA.
dopMUpOBaHUE OCHOBHBIX TPYII AKUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ mnepuoAbl: KEeMOPHUICKUIA,
OPJOBUKCKUM, CHIIYPUUCKHM, IEBOHCKNM, KAMEHHOYTOJIbHBIN, IIEPMCKUM.

Me3o30iicKas 3pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUI, METOBOM.

KaliHo30Mickas 3pa W €€ mnepuoApl: MNaJCOTC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KJIMMaTa M Ie0JIOTMYECKUX mpoueccoB. OCHOBHBIE ATallbl
3BOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUH U
KUBOTHBIX. [TosiBNIEHNE, pacuBEeT U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTPAKEHHE IBOMIOUAHA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE IPYIIBI OPraHU3MOB.

OBoJronys 4esioBeKka. AHTPOIIOJIOrUs KaK Hayka. Pa3BuTue npencraBiieHul O
IIPOUCXOXKJICHUH 4YeJIoBEKa. MeToapl H3ydeHMsl aHTporore”esa. CXoAcTBa H
pa3yInyrs YEJI0OBEKa U )KUBOTHBIX. CHCTEMaTHYECKOE MTOJI0KEHUE YEIIOBEKA.

JBrxymne — cuiabl  ((pakTopsl)  aHTPONOreHes3a. Hacnencreennas
U3MEHYMBOCTh M  €CTeCTBEHHBIH 0TOOp. OOmecTBeHHBI 00pa3  JKU3HH,
U3TOTOBJICHUE OPYAUH TpyZAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTa MM U BETBH JBOJIOLHH YEJIOBEKA: aBCTPAJIONNUTEKH, UenoBek
ymenslii, YenoBek npsaMoxonmdammi, YenoBek HeaHAEpTAIbCKHM, YenoBek
pasymHbId. Haxonkw MCKOmaeMmbIX OCTaTKOB, BpEMsl CYIIECTBOBAHHS, O0IAaCTb
pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 KU3HU, OPYAUSL.

Yenoeueckne packl. OCHOBHblE  OOJbIIME  pachkl:  €BPONEOUHAS
(eBpasumiickasi),  Herpo-aBCTpaJioMjHas  (PKBaTOpUalbHAsl),  MOHIOJOUJHAS
(a3maTcko-aMepukaHckas).  UepTbl  NPUCIOCOOJEHHOCTH  MpEICTaBUTENEH
YEJOBEYECKUX pac K YCIOBHSM CYIIECTBOBAaHMS. EIMHCTBO 4YEIOBEUYECKHX pac.
Kpuntuka pacusma.

JdemoHncTpanuu:

[Toptpets: ®. Peau, JI. Tlactep, A. . Onmapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmunel u cxemsl: «Bo3nuknoBenne CollHEUHOH cucTtembl», «Pa3Buthe
opraHudyeckoro mupa», «PacturenbHas kunetka», <«OKUBOTHas  KIE€TKay,
«IIpokapruornueckas kineTka», «CoBpeMEHHas CUCTEMA OPraHMYECKOTO MHUpPay,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YEJIIOBEKOOOPA3HBIX
00e3bstH», «OCHOBHBIE MeECTa MAaJCOHTOJIOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOIO 4eJloBeKa», «/lpeBHelmme moau», «lpeBHue sroan», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeYeCKHE pachD».

O6opynoBanue:  Myisbku  «llpoucxoxnenne — yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAaHJAEPTAJIblIa, KPOMAaHBOHIIA), CIIECTIKU WIIU
U300paKeHHUsI KaMEHHBIX OPYAHH MEepPBOOBITHOIO YeNOBeKa (KaMHHU-YOMIIEPHI,
pyOuna, ckpebia), reoxpoHojorndyeckass Tabiuua, Kosiekuus «DopMel
COXPAHHOCTH MCKONIAEMBbIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble ¥ NpakTUYecKue padoThbl:

[Tpaktrueckas padota Ne 1. «M3yueHue HCKOMaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIUAX).



DKCKypcHsi «IBOJIOLNS OPraHUYECKOr0 MHpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WIH KpaeBeAUECKUN My3eit).

Tema 3. Opranu3msl 1 OKpY KaOas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/iesibl IKOJIOTruU. MeToabl 3KOJOTHYECKUX
UCCJIEI0OBAHUI. DKOJIOTMUYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAsS, MOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Oxonornueckue (aktopel. Knaccudukanus sxomormdeckux  (HaKTOPOB:
abnoTtnyeckne, OWOTHUYECKHME U aAHTPOINOreHHbIe. JIeHCTBHE 3KOJOTMYECKHX
(haKkTOpOB Ha OPraHU3MBI.

AlGuoTtnueckue (HakTophl: CBET, TEMIlepaTypa, BiIaXHOCTh. DoTonepuoansm.
[IpucnocoGnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buosornueckne puTMBl.

buotnueckue (haKkTOpBHI. Bunrsr OMOTHYECKUX B3aMOJIECTBUU:
KOHKYPEHI[Us, XUITHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koomepanus,
MyTyajlu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHHEe OWOTHYECKUX B3aUMOJEUCTBUM I CYIIECTBOBAHUSA
OpPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyssauud. OCHOBHBIE TOKa3aTenlu
MONYJISIIUN: YHUCIEHHOCTh, IUIOTHOCTb, POYKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MmHaMuka 4uCI€HHOCTH MOMYJISIUUNA U €€ PEeryIIsiiusl.

JdemoHncTpanun:

[Moptpetsr: A. 'ym6onbar, K. @. Pynbe, O. ['exkens.

Tabmumpr u cxemsl: kapTa «[Ipuponnsie 30Hb1 3emuny, «Cpenbl 0OUTaHUS
opranu3zMoBy», «®doronepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISIUU HHDY30puu-Tyhenbkuy, « [ lumieBsie nemnm.

JlaGopaTopHblie ¥ NpakTUYecKue padoThbl:

JlabopaTtopHuas pabora Ne 3. «Mopdomorndeckne 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[TpakTruaeckast padota Ne 2. «Iloacuér MIOTHOCTH MOMYJIISIUN pa3HBIX BUAOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTH4YECKHE CUCTEMBbI.

CooOmiecTBO opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUIOBa,
MPOCTPAaHCTBECHHAs, Tpodudueckas (mumieBas). Buasl-mommHanTtel. CBsi3um B
OHOLIEHO3E.

DKOJIOTHYECKHE CHUCTeMbl (9KocucTtembl). [loHsTHE 00 »KOCHCTEME U
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYIICHTHI,



KOHCYMEHTBI, peAYyLEHThl. KpyroBopoT BEMIECTB U ITOTOK HEPTUU B SKOCHUCTEME.
Tpoduueckue (muuieBble) YPOBHM SKOCUCTEMbI. [IMIleBble LMW U CETH.
OCHOBHBIE TIOKAa3aTEJM SKOCUCTEMBI: OMoMacca, NPOAYKLMS. OKOJIOTMUYECKUE
NUPAMUJBL:  TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI O3EP U pEK. DKOCUCTEMA XBOHHOTO
WJIU ITUPOKOJIMCTBEHHOTO JIECA.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpasue kak ¢akrtop ycroiumBoctH 3KocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pasHooOpasus Ha 3eMIie.

VYuenue B. U. Bepnanackoro o 6uocdepe. ['paHuiibl, cocTaB U CTPYKTypa
onocheprr. KuBoe BemectBo m ero ¢yHKiuu. OcobeHHOCTH Omocdepsl Kak
rI100anpHOM JKOCHCTEMBI. J{MHAMUYecKoe paBHOBeCHE W OOpaTHas CBA3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOreoOXMMHUYECKUE IIUKIIbI AIEMEHTOB (yriepoJa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTpONOTeHHBIE U3MEHEHUs B Ouocdepe.
['1o6anbHBIE IKOIOTHYECKUE TTPOOIEMBI.

CocymecTBoBaHue IPUPOABI U 4eJIOBEUECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Onochepsl. OCHOBA pallMOHAIBHOTO
VOPABJICHUS MPUPOJHBIMU pPECypcaMM U MX HCNOJIb30BaHHE. JlOCTHXKEHUA
OMOJIOTMU U OXpaHa MPUPOJIbI.

JdemoHncTpanun:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubl u cxembl: «[lumesbie nenun», «buoleHO3: cOCTaB U CTPYKTYpay,
«IIpuponueie coobmectBay, «llenu nuTanus», «IKoJOrMYecKass MUPAMHUAA,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOro jeca», «buoneno3s Bogoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOTCHHBIC  BO3ACUCTBUS HAa NOpUpPOAY», «BaxHedlmme HCTOYHHMKHU
3arpsiI3HEHUS BO3/1yXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHEHIIas COCTaBIAIOIIAS
ouocheps», «PakTopsl aerpaganuu mouBy, «llapHukoBeii 3gdexT», «DakTopsl
panroaKTUBHOTO 3arpsisHeHus Ouocdeps», «OOmas cTpykrypa Omocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM 53KkpaH Ouocdeps»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyropopot a3ora B mpupoze».

OOopynoBanue: Mopelb-anmuKanus «TUnuyHble OHOLIEHO3bI», TrepOapuil
«PactutenbHbIe cO00MmEcTBay, Koyeknnn «buoreHosy, «Bpeaurenn BaxXHEHIIIIX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJbTYp», TIepOdapuu W KOJUIEKIMU pPAaCTeHUA U
JKUBOTHBIX, MPUHAIJICKAIIME K Pa3HBIM 3KOJOTMYECKMM TpylmnaM OJHOIO BHUAA,



Kpacnas xuura Poccuiickoit ®enepaiyiv, M300pa)KeHUsS OXPAHSIEMBIX BHJIOB
pacTeHui U )KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pE3yJbTaram
OCBOCHHMSI  OOyYalOUMMHUCA TMPOrpaMM  CpeIHEro oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yIbTATOB OCBOEHUS Mpenmera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHUE 00YYaroUUMUCS POCCUUCKON
IpaXXJaHCKOM UJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINPEACIICHUI0, HaJu4Yhe MOTHUBAlMKM K OOY4YEHHUIO  OHOJIOTHH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKJIEHUM JIMYHOCTHU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAUIUN Pa3BUTUA OHOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh W CIOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCS B CBOECH
JEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYLIUMHU CHUCTEME
OMONOTHYECKOTO  O0pa3oBaHWs, HAJIAYHE OSKOJOTHMYECKOTO IPAaBOCO3HAHUS,
CITOCOOHOCTH CTaBUThH IIEJIH U CTPOUTH KU3HEHHBIC TIAHBI.

JInuHOCTHBIE pE3ynpTaThl OCBOEHUS IpeaMera «bHUoJorus» JOCTUTarTCs B
CAMHCTBE YYEOHOW ¥ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMUA, HCTOPUUYECKUMU U JTYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATHIMHA B OOIIECTBE MpaBUJIaMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT IMpoOlleccaM CaMOIO3HAHUS, CaMOBOCIUTAHUSI U
CaMOpAa3BUTHsI, pPAa3BUTHUs BHYTPEHHEW MO3UIMU JIMYHOCTH, IIaTPUOTU3MA,
YBAXKEHHUS K 3aKOHY U IIPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTApPLIEMY ITOKOJIEHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEXKHOTr0 OTHOLIECHUS K KYJIbTYPHOMY HACIEIUIO U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickont depepanuu, nNpupose u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOECHHS yueOHoro mpeamera «buonorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIIMXCsl pyKOBOJCTBOBATHCSA
c(hOpMUpPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllMWA, TO3UTUBHBIX BHYTPEHHUX  YOEKICHUN, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM ILIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITA U OIbBITA JAEATEIBHOCTH B IPOLECCE pealn3allMi OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUAIOIIETOCSd KaK aKTUBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENIBHOCTH MPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4E€OHBIX M MO3HABATENIbHBIX 3aJa4, BBIIOJHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OINpPENAENATh COOCTBEHHYIO TMO3ULIMIO [0 OTHOILEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHHE YYHUTHIBATh B CBOUX JIEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOCHCTBHS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyIbTYPHBIMH LIEHHOCTSIMH U
COIIMAJIBHBIM MTOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W HCCIECNOBATENbCKUX 33/a4, YBAKUTEIBHOIO
OTHOILUIEHUS K MHEHHIO OIMOHEHTOB NpPH OOCYXIEHUU CIHOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKON JESATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpMHUPOBAHHOCTh pOCCHIICKOM rpa)/1aHCKON UJCHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHUS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH MHEPE]
Ponnuou, ropmoctn 3a cBOM Kpal, CBOWO PoauHy, CBOM A3BIK M KYJBTYpY,
IIPOIJIOE U HACTOSIIIEE MHOIOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MIPUPOJTHOMY HACJIEIUI0 U MaMSITHUKaM MPUPOJIbI,
JTOCTHXKEeHUSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTH OIIEHWBATh BKJIAQJ POCCHHCKUX YYEHBIX B CTAaHOBIICHHUE H
pa3BuTHE OHOJIOTMM, NOHMMAHUS 3HAYE€HHUs OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO OOLIECTBA;

ujeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIIy’KEHHIO M 3amure OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEN POCCUICKOIO HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYalMI0 U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIJIa B TOCTPOEHUE YCTOMYUBOIO Oy IyILIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POAMUTEISAM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOI'O IPUHATUSA LEHHOCTEH CEMEMHOW JKU3HU B COOTBETCTBUM C
TpaguuusaMu HaponoB Poccun;

4) 3¢TEeTU4YeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYasl SCTETHKY ObITAa, HAy4YHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS )KUBOU MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHUIO B Pa3HbIX BHUIaX HMCKYCCTBAa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKON JTMYHOCTH;

5) ¢pusznueckoro BocnuTaHusA, GopMHPOBAHHUS KYJIbTYPbl 310POBbS U
IMOLUMOHAJIBHOI0 0JIArONOJIyqusi:

NOHMMAHUE U peaju3alus 300pOBOro u Oe3omacHOro oOpa3za KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOAMaHCUPOBAHHBIM PEXKUM 3aHATUH M OTHBIXa, peryisipHas ¢uznyeckKas
aKTUBHOCTH), OEpEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUIECKOMY 3/I0POBBIO;

NOHMMAHUE [EHHOCTH TPABWJI HMHAUBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUSI B CUTYallUAX, YTPOXKAIOIIUX 3TOPOBBIO U KU3HU JIIO/ICH;

OCO3HAaHWE TOCTEACTBUM W HENPUATHUS BPEAHBIX NMPHUBBIUCK (YIMOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOHN J€ATEIbHOCTU TEXHOJOTMYECKOW U COLMAJIbHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENTEHO
BBITIOJHSATH TaKyIO JESTEIbHOCTD;

UHTEpPEC K pa3inyHbIM chepaM MpodeccHnoHaTIbHON NesTEIbHOCTH, YMEHUE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U peaar30BBIBATH
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CITOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0J10TMYeCKOr0 BOCTIMTAHHUS:

HKOJIOTUYECKU LEJIeCO00pPa3sHOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMS,

MOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbhl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TOCTYIKOB M OLEHKM MX BO3MOXKHBIX TIOCHEACTBUHA Jid
OKpY>KaroIlen cpebl;

OCO3HaHHE TJ00aJIbHOIO XapakTepa SKOJIOIMUYECKHUX MpoOJeM U MyTed HX
peleHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpETaeMble TpU H3YYCHHUH OHOIOTHH
3HAHUSI W YMEHUSA TMpPU pEHIeHUH Mpo0JeM, CBA3AHHBIX C palMOHAIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJNIOJIEHME  TpaBUJ  IOBEIEHUS B  MPHUPOJE,
HANpaBJICHHBIX HAa COXpAaHEHHE pPABHOBECHS B DJKOCHUCTEMaX, OXPaHy BHUIOB,
IKOCUCTEM, Orochepsr);



aKTUBHOE HENpUATHE JEHCTBUM, NPUHOCAIIMX Bped  OKpYyKarolleu
IPUPOJIHON cpeie, YMEHHE NPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOIMYECKHE
NOCJIEACTBUSI IPEANPUHUMAEMBIX IEHCTBUI U MPEAOTBPAILATh UX;

HAJIMYUE PA3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, 3KOJOTHIECKON KYIbTYpHI,
OTIBITa JeSITEIIbHOCTH HKOJIOTHUYECKOM HapPaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCSI MU B IO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMAJIbHOM
IPAKTUKE, FTOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN AESITETbHOCTH 3KOJOTUYECKON
HaNPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILECTBEHHOM MpPAaKTHUKU, OCHOBAHHOIO Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHNE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MKy JTIOABMH U MMO3HAHUS MUPA;

NOHMMaHHE crneun(uKy OHMONOrMM KakK HayKH, OCO3HaHUS €€ poju B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHUU ILIEJIOCTHOTO
IpeJCTaBlICHUsT 00 OKPYXAloLleM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJOBEKa U
oOmiecTBa, B TMO3HAHWUU MPHUPOJHBIX 3aKOHOMEPHOCTEW M PEIICHUH MpodsieM
COXpaHEHHUS MPUPOJTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBWIIM3ALIMU:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHSL MEIAULMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIOCOOHBIX  peIIaTb PECYpCHble  MPOOJIEeMBI  pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BBHIXOJA M3 TI00ATBHBIX SKOJIOTHYECKUX MPOOIEM H
ofOecrieueHnss mepexoAa K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYECHUH OHMOJOTHUECKHX 3HAHUW B LEJAX
NOBBIIICHUSI OOIIeW KyJbTYphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKLIMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, GopMupyemoin
IpU U3Y4EHUH OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB IO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4daeMmble 3HAHWS /I aHaju3a u
OOBSICHEHUS ABICHUIN OKPYKAIOUIETO MUpPa U MPOUCXOIANINX B HEM M3MEHEHHH,
YMEHME JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB HU
UMEIOLINXCS JaHHBIX C LENbI0 MOJTYYEHHs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OMOJOTHUECKHE 3HAHUS IS
pereHust mpoOsieM B peaTbHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAHHE IIEHHOCTH HAyYHOW IEeSTENbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO IEATEIbHOCTh UHANBUIYAJIbHO U B IPYIIIIE;



I'OTOBHOCTD )51 CITOCOOHOCTh K HCIIPCPBIBHOMY 06p2130BaHI/IIO )51
CaMOO6pa30BaHI/IIO, K aKTHUBHOMY IIOJYYCHHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B
COOTBCTCTBHUH C )XU3HCHHBIMHU HOTpC6HOCTHMI/I.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yabTaThl OCBOCHUSI yueOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAaYUMble i1 (OPMHUPOBAHMS MHUPOBO33PECHHUS OOYYAIOIIUXCS
MEXIMCIHUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIeHayYHbIC MOHATHS, OTPaKarolIre
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U cheuuduKy METOJOB IO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MpPOoIlecc,
cuUcTeMa, Hay4HbIH (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAOJIOJICHUE,  HM3MEpPEHHE, OKCIEePUMEHT U JAPYrux),
yHUBEpCaJIbHbIC yd4eOHBIC JcHCTBHS (ITO3HABaTENIbHBbIC, KOMMYHHUKATHBHBIC,

PErYJISTUBHBIE), o0ecreynBaroIIme dbopmupoBanue GyHKIIMOHATEHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUHMH OOYy4YalolIUXCi, CIOCOOHOCTD
00yyaromuxcst UCIIOJIb30BAaTh OCBOECHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS M  YHUBEpCaJbHblE Yy4yeOHbIE JCHCTBUS B
MO3HABATEJILHON M COLIUAIbHOMN MPAKTHKE.

MertanpenmMeTHble pe3yibTaThl OCBOEHHUS MPOTPaAMMBI CPEIHEro OOIIero
0o0pa30BaHMs TOJDKHBI OTPAXKATh:

OBananenue YHHMBepPCAJIbHBIMH yueOHBIMU MO3HABATEJILHBIMH
JAeHCTBUSIMU:

1) 6a30Bble JIOrHYecKHUe TeHCTBHS:

CaMOCTOSITENIbHO  (OpMyNIHpOBaTH W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHaynuza, CUHTE3a, CpaBHEHHUSI, Kilaccudukauu, 0000IIeH s ), paCKPBIBATh CMBICIT
OMONIOTHYECKUX MOHATHH (BBIIEIATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpeAeNATh LENN MACSITeNbHOCTH, 3a/JaBas TNapaMeTpbl U KPUTEPUH UX
JOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI JESTEIIbHOCTH C MTOCTABJIEHHBIMU LIESIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE TOHSATUS ISl OOBsICHEHUS (PAKTOB U SIBICHUMN
YKABOW MPUPOJIBI;

CTPOUTH JIOTHUECKHUE pACCYXACHHUS (MHIYyKTUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIFOUCHUS;

OPUMEHSATh  CXEMHO-MOJIEJIbHBIE  CpeACTBAa Il MpPEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOLICHHH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMH  Pa3HOro0  poAa,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAILMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIaH pEUIEHHs MPOOJEeMbl C YYETOM aHalu3a MMEIOIIUXCS
MaTepHalbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LIEJI5IM, OLICHUBATh PUCKU NOCIIEACTBUN JEATENBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEaIbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBble McCaeA0BaTEIbCKHIE AeiiCTBUSI:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JI€ATEIbHOCTH,
HaBbIKAMHU  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY MOUCKY METOJIOB PEIIEHUs MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BUJBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAHUS, €ro HHTEpIpeTanuy, MNpeoOpa3oBaHUI0 W MNPUMEHEHHIO B Y4YEOHBIX
CUTYalUsAX, B TOM UUCIIE MIPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHbI TUI MBIILUIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSMH U METOAAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHUs, HAaXOAUTh apryMEHThl AJi1 J0Ka3aTelbCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAIM3UPOBAaTh IIOJIyYEHHBIE B XOJE PEIICHMs 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IIPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYalllsIM, OIEHUBATH PUOOPETEHHBIN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEACTB U CIOCOOOB
JEeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETb IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U MPAKTUYECKYIO 00JIACTH
KU3ZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE WJEH, NPEJIararb OPUTHMHAIBHBIE MOJIXOJbI U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOIMYCKAIOIINE aIbTEPHATUBHBIEC PEILICHUS.

3) pa6ora c nndopmanueii:

OpPMEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOpPMAIUHU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JUTeparype, OHOJOTUYECKUX CIIOBApsSIX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHanM3upoBaTh



uH(OPMAIUIO PA3IUYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBAThH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNUBOCTH;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATh PA3JIUYHBIE METOJIbI MPU TOUCKE U
otbope Ouosiormueckoil nHpoOpMaIuy, HEOOXOIUMOMN NJIsi BHITIOJHEHUS y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT KMCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3IAYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  TPEICTaBICHUS
ounonorunueckor nHGopMaIuu (Cxembl, TpaduKu, JUarpaMMbl, TaOIUIBI, PUCYHKA
" Apyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mnpu padoTe ¢
Oouonornueckor uWHGOpPMaNMEW: TNPUMEHATh XUMHUYECKHE, (UINYECKUE U
MaTeMaTHYeCKUe 3HAKH W CUMBOJIBI, (hOpMyIbl, aOO0peBHATYypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMHM  paclo3HaBaHWUS M 3alUThl  WH)OpMmaIuw,
UH(GOPMAIMOHHON 06€30MaCHOCTH JTMYHOCTH.

OBgJlaieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1eHCTBUSIMM:

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOT€ WU JIUCKYCCHM IO CYLIECTBY OOCYXIaeMoOil TeMbl (YMEHHUE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHTEJIHO BBINOJHEHUS MpeagaraeMon
3aJlay, YYUTHIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JUAJIOTa WIH TUCKYCCHH);

pacro3HaBaTh HEBEpOaJbHBIC CPEJCTBA OOIICHMS, TOHMMATh 3HAYCHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMATYATh KOH(M)IUKTHI U BECTH TIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMM CHOCOOAMM OOILEHUS U B3aUMOJEUCTBUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIOJIEH, IPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU popme popMyarpoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHUSA C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHUMATh M MCIOJB30BATh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYATbHON
pabOThI IPH pelIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOICHCTBUS IIPH PEIICHNN YUYEeOHOHN 3aauu;

BbIOMpaTh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHI C Y4ETOM O0OIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/10Tr0 WJeHa KOJIJIEKTUBA,;



NPUHAMATh IL€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUSA MO €€ JOCTHKEHHUIO: COCTAaBJATh IUIAH JACHCTBUIA,
pacmpeienaTh pojau ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHO pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M KaXJOro Y4YaCTHUKAa KOMAaHIbI B
001IMi pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE IIPOEKTHI, OLEHUBATh HJEH C TMO3ULUHUH HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh TMO3UTHUBHOE CTPATErMYECKOE T[OBEIECHHE B Pa3JIMYHBIX
CUTYAIIUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPaKEHUE, OBITh NMHUITUATUBHBIM.

OBJaeHne YHHBEPCAJIbHBIMH PeryJSTUBHbIMHU ACHCTBUSIMM:

1) camoopranu3anus:

UCIIONb30BaTh OHMOJOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MpoOJIeM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHUM IIEJIEBbIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX JACHCTBHUSX M MOCTYIKAaxX MO OTHOLICHHWIO K JKHUBOM MPUPOJE,
CBOEMY 3JIOPOBBIO U 3JIOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO JESITEIbHOCTD, BBISBISTH
poOJIeMBbI, CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIC 3a7a4 B 00pa30BaTECIIbLHON
JEATEIIbBHOCTH U JKM3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJISTh IJIaH pEHIeHUS MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH 1 TIPEATIOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYaIIUsSIM;

pacmupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILCHUE;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

crocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbIX 00JacTSIX 3HAHWM, IMOCTOSIHHO TOBBIINIATH CBOM 0Opa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pedieKkcur KaKk  OCO3HaHUS
COBEpLIAEMbIX JCHCTBHII W MBICIUTEIBHBIX NPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pe(IEKCUU JJI1 OLEHKU CUTYyalluu, BbIOOpa
BEPHOT'O PELLIEHUS;

YMETh OLEHWBATh PUCKH W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHUKEHHIO;



NPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @IPU aHajdu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NpUHUMATh MOTHBBI W apryMEHTbl JPYTrMX TpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKHU;

pa3BUBAaTh CIIOCOOHOCTH MTOHUMATh MHP C TTO3UIIAU JPYTOTO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[MpenmeTrHbie pe3ynpTaThl ocBoeHus mporpamMmbl COO mo Owojnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyueckue ajsi yueoHoro npeamera «buomorusny
HAy4YHbIC 3HAHMSI, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIPETALNU U
peoOpa3oBaHNI0 3HAHUM, BUABI JEATEIBHOCTH O MOJTYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX yUYEOHBIX CHUTYallUsX, a TaKKe B peabHBIX
KU3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C Ouolsiorued. B mporpamme npeaMeTHbIC
pe3ynbTaThl MPEACTABICHBI [0 ToJAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS y4deOHOro npeamera «buonorus» ¢ 10
Kacce NOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUIM O MECTE M POJM OMOJIOTUU B CHCTEME HAYYHOTO
3HaHUS E€CTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHATHHOU
TPaMOTHOCTH Y€JIOBEKA JJISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJAEpXKaHUE OWOJIOTHYCCKUX TEPMHUHOB W TOHSATHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BeIIeCTB M MPEeBpAIlCHUE
OHEPTUHr), TOMEOCTa3 (CaMOperyJssiius), YPOBHEBAs OPraHU3AIUsl JKUBBIX CHUCTEM,
CaMOBOCIPOU3BEAEHHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, ©3MEHUYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JIaraTb OHOJIOTMYECKHE Teopur (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJICKYJIsApHON Ouonorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBunosa) u ydeHust (0 1ieHTpax MHOrooOpas3usi u
MPOUCXOXKJICHUS KyJIbTypHbIX pactenuii H. M. BaBuioa), onpenensiTe TpaHUIlbI
MX IMPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

yYMEHUE BJIAJIETh METOJIaMU HAyYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJECHUE U
OIIMCAHUE YXUBBIX CUCTEM, MPOLIECCOB U SIBJICHWM, OpPraHU3als U IMPOBEIACHUE
OMOJIOTUYECKOTO  JKCINEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMI BEIUYHMHAMH, OOBSCHEHHE MOyUYEeHHBIX



pe3yibTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX TMOHSATUN, TEOPUM M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NMPU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTaHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHa BEIIECTB W MPEBpAIICHUS dHEPIHH B KIETKe, (poTocuHTE3a,
IJIACTUYECKOTO W DJHEpPreThueckoro oOMEHa, XEeMOCHMHTEe3a, MHUTO3a, Meno3a,
OTUIOZAOTBOPEHUS, PA3MHOXEHUS, HWHIUBUIYAIbHOTO PpPAa3BUTUS  OpraHU3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTH TMOJIyYCHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB W SIBJIICHUM, IUIS NPUHATHS NPAKTUYECKUX PEIICHHW B MOBCEAHEBHOU
KU3HH C 1IeJIbI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/0pPOBbSI M 370POBbSA
OKPY>KaIOIIUX JIFOJIeH, COOJIIOICHHSI HOPM TPaMOTHOTO TIOBEJCHUSI B OKPY KaIOIIeh
IPUPOTHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKCHUN
COBpeMEHHOW  Ouosormn U OHMOTEXHOJNOTWUH Ui PAIMOHAIBHOTO
PUPOOTIOIH30BAHNS;

YMEHUE pellaTh JJIEMEHTApHbIE TEHETUYECKHE 3a/layd Ha MOHO- U
TUTHOPUHOE CKpElIMBaHUE, CIICIUICHHOE HAacleI0BaHWEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpeIcKa3aHUsl HACIEIOBAHHS MPU3HAKOB Y
OpTaHHU3MOB;

YMEHUE BBIMOJHATH JIA0OpaTOpHBIE M MpakTUYecKue paboThl, cOOI0IATh
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYAOBaAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHUPOBATh WH(OOPMAITUIO
OMOJIOTHYECKOTO  COJAEPKAHMS, BKJIIOYAIOIIYIO TIICEBIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(MOPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEJOBaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast OMOIOTHIECKYI0 MH(GOPMAITHUIO U3 HECKOJBKUX MCTOYHHKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN armapat OMOJIOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» 6 11
K1acce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJM OMOJIOTUU B CHCTEME HAYYHOTO
3HAaHWS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTHHBI MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKJIAJIE POCCHUUCKHUX U
3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUU, (PYHKIMOHATHHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl peUICHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpPBIBaTh COACPKAHME OMOJIOTMUECKUX TEPMHUHOB M TMOHSITHIA:
BUJI, TIOIYJIALNS, TeHO(DOH, IBOTIONUS, ABIKYIIHE CUIIBI ((PAKTOPBI) IBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, JKOJOTUYECKHE (aKTOPHI,



PKOCUCTEMA, TMPOAYLEHTb, KOHCYMEHTBHI, pPEAYLEHTbl, LENu MUTaHUA,
HKOJIOTHYECKas MMpamMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3Iarath OWOJOTHYECKHWE Teopuu (dBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOPHs SBOJNIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapieBoro cxoxacrea K. M. bapa, depenoBanusi IJIaBHBIX HANpaBlICHUWA WU
nyteit ’Bomoruu A. H. CeseprioBa, yuenus o 6mochepe B. . Bepnanckoro),
OTIPENIEIATh TPAHULIBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOIaMHU HAYYHOTO TIO3HAHUS B OMOJIOTHU: HAOIIOICHNUE U
OMMCAaHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHHM, OPraHMU3alMs W TPOBEACHHE
OMOJIOTHYECKOTO  DKCIEPUMEHTa,  BBIABIDKCHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCUMOCTH MEXJy HCCIEIYEMbIMU BEIMUYUHAMH, OOBSICHEHHE IOJYyYEHHBIX
pe3yibTaTOB, MCIOJIH30BAHHBIX HAYUYHBIX TMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TPOIYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolEHO30B W JKOCHUCTEM, OCOOEHHOCTM MPOILIECCOB: HACJIEACTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOI'O OTOOpa, BHI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPTaHU3MOB, JEWUCTBUSA DSKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TMEpeHOoca
BEIIECTB M TOTOKAa DHEPTMH B JKOCHCTEMAaxX, AHTPONOTEHHBIX HM3MEHEHHH B
IKOCHCTEMAxX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Omocdepe;

YMEHHE TPUMEHSTH TMOJIyYCHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB W SIBJIICHUM, IUIS NMPUHATHS NPAKTUYECKUX PEIICHHW B MOBCEAHEBHOU
KU3HU C IeNplo obecriedyeHUs 0€30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKpYKaroIIMX JIHOAEH, COOJII0IEHNsI HOPM I'PaMOTHOTO MIOBEICHUS B OKpYKaroIlen
IPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTHH ISl PAllMOHAIILHOTO MPUPOIOTIOIH30BAHHS,

YMEHHE pelaTh dJeMEHTapHbIe OMOJIOTUYECKUE 33/7a4d, COCTABISATH CXEMBI
NepeHOCca BEIIECTB U SHEPTUU B HIKOCUCTEMAX (LIETIN TUTaHUS);

YMEHHE BBINOJIHATH J1a0OpaTOpHbIE M IMpakTUYECKHe pPadOThI, COOIIOIATH
npaBuia npu pabore ¢ ydeOHbIM U Ja00paTOPHBIM 000PYAOBaAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAILIHIO
OMOJIOTHYECKOTO  COJAEPIKAHMS, BKJIIOYAIOIIYIO TIICEBIOHAYYHBIC 3HAHUS U3
Pa3IMYHbIX UCTOYHUKOB (CpeACTBa MAacCOBOUM MH(OpMalMK, HAyYHO-IIOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaThb  IJIOOaJdbHBIE  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMOIOTHIECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUNHBIN anmnapar OMOJOrUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne n/m Konrtponbnbsie IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! buornorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMBI M MX OpraHu3alMs 1 bubmmorexa LIOK
¢ cuere op H https://m.edsoo.ru/7141¢292
3 X % CTPOEHHE KIETKHA 8 1 bubmmorexa LIOK
MMITHECKHH COCTaB 1 CTIp T https://m.edsoo.ru/71f41¢292
bu6munoreka LIOK
4 IKM3HENCATENEHOCTE KICTKH 6 https://m.edsoo.ru/71f41¢292
5 Pa3zMuoxeHne 1 HHANBUAYATLHOE PA3BUTHE 5 | bu6mmnoreka LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH U UI3BMEHUYUBOCTD 2 L5 bu6mmoreka [IOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoreka [IOK
OHMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
bu6munoreka LIOK
P 1
8 C3CPBHOC BpeMi https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4




11 KITACC

KoJsun4yecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHHe pa3aeiioB U TeM nudposbIe
Ne ni/m P Kourpoabubie IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6moreka [IOK
! IBOIMOLHOHKAs GHONOTH ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUMKHOBEHME U pa3BUTHE KU3HHU HA 9 0.5 bubnuoreka [JOK
3emire ' https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mbl U OK aroras cpena 5 1 bubmmorexa LOK
P pyzatot e https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Peseparoe pems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 2.5







INOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edso00.ru/863e¢6122
05.09.2023 https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUA JKUBOW TPUPOIBI.
[IpakTuueckas padbora Ne 1
2 «/Mcnonp30BaHuEe pa3IMYHBIX 1 0.5 bubmorexa HOK
P ' 12.09.2023  https://m.eds00.ru/863e¢6122
METO/IOB IPU U3yYEHUU
OMOJOTUYECKIX 0OBEKTOBY
3 buonornueckne cucTemsl, TPOLIECCHI | bubnmnoreka [JOK
U UX U3y4YCHHE 19.09.2023  https://m.edsoo.ru/863e6564
4 XuMuuecKkui cocTaB KieTku. Bona u ] bubmuorexa [JOK
MUHEpaJIbHBIE COIU 26.09.2023 = https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 b . 1
e, COCTAB i CTPOCHHE Genko 03.10.2023  https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubmuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' 10.10.2023 = https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WM KaTamasbl)»
7 Yraesoapl. JInnuasl 1 bubmorexa HOK

https://m.edso00.ru/863¢6870




17.10.2023

bu6mmoreka [IOK
8 Hyxentossie kueiorst. ATO 24.10.2023  https://m.edso00.ru/863e6dS5c
9 Ucropus u meToap! u3ydeHus bubnuoreka [IOK
kietku. Knerounas teopust 07.11.2023  https://m.edso00.ru/863e6e88
10 Krerka kak menoctHas xuBas
cucrema 14.11.2023
CrpoeHnue 3yKapuoTHYECKON
kietku. JlaboparopHas padota Ne 2
«M3y4yeHue cTpoeHus KIETOK bubnnorexka [HOK
11 pacTeHui, ’)KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
. 21.11.2023
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OIHMCAHUE»
bu6mmoreka [IOK
12 (O6MeH BEMECTB MM METa00 M3M 28.11.2023 |  https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocitnres. Xemocuirres 05.12.2023  https://m.eds00.ru/863¢7c98
JKu3HeHHBIN IHUKII KIETKU. [leneHue
KJeTku. Muto3. JlabopaTopHas
14 paborta Ne 3 «HaGmronenue Muto3a B 0.5 bubmmorexa [TOK
12.12.2023  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOMpETapaTax
15 buocunTes 6enka. Peakius bu6nmnoreka [IOK
MAaTpUYHOIO CUHTE3a 19.12.2023  https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
16 Tpancasuus — Ouocuntes benka 26.12.2023 | https://m.eds00.ru/863e796¢
17 Hexknerounsie hopmbl :kU3HU — bubanorexka HOK




BUPYCHI 09.01.2024  https://m.edsoo0.ru/863e7540
bu6mmoreka [IOK
18 @opMBI pa3MHOKEHUSI OPTaHU3MOB 16.01.2024 https://m.edsoo.ru/863e81b6
o https://m.edsoo.ru/863e83 1e
bu6nuoreka [IOK
1 .
? Heprerieckiit odmen 23.01.2024  https://m.edsoo.ru/863e7aae
N bubmuorexa [JOK
20 Meitos 30.01.2024 | https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
)1 JlaGopartopHas pabota Ne 4 0.5 bubnuoreka [IOK
«3y4yeHne cTpoeHus MOJIOBBIX ’ 06.02.2024  https://m.edsoo.ru/863e81b6
KJIETOK Ha FOTOBBIX
MUKpOIpenaparax»
” HNunuBuayansHOE pa3BuTHE bubnnorexka HOK
OpraHU3MOB 13.02.2024  https://m.edsoo.ru/863e8436
” I'enetnka — Hayka o bubnmoreka [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTU 20.02.2024 | https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEN0BAHUS
24 MPU3HAKOB. MOHOTHOpUIHOE bubmmorexa [JOK
P ] puA 27.02.2024  https://m.eds00.ru/863¢8878
CKpellUBaHHe
UTHOpUHOE CKpellMBaHue. 3aKOH
25 fersaBninf\laoro Haf)cnI: OBaHMUS bubmmorexa [JOK
A 05.03.2024  https://m.edso0o.ru/863¢89a4
MPU3HAKOB
CuenneHHoe HaclleJOBaHHE
26 npu3HakoB. JlabopaTopHas pabora 0.5 bubnnorexa HOK
Neo 5 «M3yuenue pe3ynbTaToB ’ 12.03.2024  https://m.edsoo.ru/863e8c60

MOHOTHOPUAHOTO U AUTHOPUIHOTO




CKpEeLIMBaHUA y Jp030(HIIbl HA
TOTOBBIX MUKpOIIpenapaTax»

7 I'eneruka nona. Hacnenopanue 1 bu6mmoreka [IOK
MIPU3HAKOB, CLEIUICHHBIX C IIOJIOM 19.03.2024 @ https://m.edsoo.ru/863e8c60
H3menunBocTh. HenacnencteeHnHas
W3MEHYHBOCTH. JIabopaTopHas

)8 paborta Ne 6. U3yuenue ] 0.5 bubmuorexa [JOK
MOIU(DUKAITMOHHON U3MEHUNBOCTH, 02.04.2024  https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO psiia U
BapUaALlMOHHON KPUBON»

Hacnencrsennas n3MeHYHBOCTD.

29 JlabopaTtopnast pabota No 7. ] 0.5 bubnuorexa [JOK
«AHanu3 MyTauil y 1po3o¢puisl Ha ’ 09.04.2024  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpEnapaTax»»

bu6mmoreka [IOK

30 Penetiica sienosexa ! 16.04.2024  https://m.edsoo.ru/863e8d78
PesepBHelil ypok. O60011IEHHE TT0

31 teme «HacnencTtBeHHOCTH 1 1 23.04.2004
W3MEHYHBOCTH OPTraHU3MOB)

32 Cenexkuus Kak HayKa U IIPOLECC 1 bubmmorexa [OK

30.04.2024 |  https://m.edsoo.ru/863¢9214

1 MeTobl U JOCTHKEHHUS CeJICKIINU | bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX 07.05.2024  https://m.edsoo.ru/863e9214

34 buoTtexHomorus Kak oTpacib | bubnmnoreka [JOK
MIPOU3BOACTBA 14.05.2024  https://m.edsoo.ru/863e9336

OBULIEE KOJIMYECTBO YACOB I10 14 4

I[TPOTPAMME




11 KITACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoxa Bcero Kontpoabusie — Ipakruieckue u3yuyeHusi  oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLUS U METOJIbI €€ U3YUYECHUS 1 bubmmorera [IOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuTHs IpeACTaBICHUN | bubanorexka HOK
00 »BOIIOLINU https://m.eds00.ru/863¢9570
bu6mmoreka [IOK
3 Muipososmiowsts ! https://m.edsoo.ru/863e9cle
[onmynsius Kak 31eMeHTapHast
€MHMIIA BUJIA ¥ SBOJIOLUH.
4 JlabopaTtopnast pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.1ru/863e99c6
«CpaBHEHUE BUJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JBrokymue cuiibl (371€eMEeHTapHBIC | bubmuotexa [JOK
(akTOpbI) FBOJIIOLIMU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EctectBenHbIil 0TOOp U ero hopmbl 1 hitps://m.cdsoo.ru/8639ed0
Pe3ynbTarel 3BOIIONMUN:
IPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BHUsi000paszoBanue. Jlaboparopuas | 0.5 bubmuorexa [JOK
pabota Ne 2 «Omnucanue ' https://m.eds00.ru/863e9fde
IpUCIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepa»
2 Hanpasnenus u nytu | bu6nuoreka [IOK

MaKpO?IBOJIOIHN

https://m.edsoo.ru/863e9¢cle




9 HeoGparumocTs 3Bomonun
10 Wcropus xu3Hu Ha 3emiie U METOIbI
e€ U3yueHus
1 ['umoTe3bl MpONCXOXKACHUS KUZHU bu6nuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emiie o 3paM U bubnmnoreka [JOK
nepuogam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIbl 3BOJIIOLUN
pPacTUTEIBHOTO U KMUBOTHOTO MHPA.
13 [IpaxkTuueckas padora Ne 1 0.5 bubnnorexka [HOK
«3y4eHne UCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUIEKLIHSAX»
14 CoBpemMeHHas cuctema bubmuotexa [JOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeTIOBEKa (aHTPOIIOTEHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JIBuokymiue cuibl (pakTopsbl) bubnnorexa HOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUU IBOJIOLUU
YyeJioBeKa
13 Yenoseueckue packl U IPUPOAHbIE bubnnorexa [HOK
aJlanTalyy 4ea0BeKa https://m.edsoo.ru/863eaca2
Peseprubiil ypok. O60011eHIE TIO
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3eMiie»
20 DKOJIoTus KaKk HayKa
21 Cpenpl 0OUTaHUS U SKOJOTHYECKHE bubnmnoreka [JOK




(baxTopsl

AOluoTtndeckue (HaxTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdodonoruueckue 0COOEHHOCTH

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

N bubmuorexa [JOK
22 pacTeHUM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusy. JlaboparopHas pabota
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIeyca
bu6nuoreka [IOK
23 buorurieckue pakTope! https://m.edsoo.ru/863eb348
DKOJIOTMYECKUE XapaAKTEPUCTUKHU
nomynsiiun. [IpakTudeckast pabota
24 No 2 «Iloacuér mnoTHOCTH 0.5
MOMYJISIIIUNA PAa3HBIX BUIOB
pacTeHui»
25 CooOriecTBa OpraHu3MOB — bubnmnoreka [JOK
OUOLICHO3 https://m.edsoo.ru/863eb46a
2 DKOJIOTHYECKUE CUCTEMBI bubmuotexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTENIN IKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. bubmorexa HOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa 3xocucteM. Cykieccus
28 [IpupoaHbIE 3KOCUCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas bubnuoreka [IOK
JKOcHUCTEeMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuoreka [JOK

6uocdepsl

https://m.edsoo.ru/863ebd16




32 YenoeuecTBo B Ouochepe 3emiu 1
1 CocymiecTBoOBaHUE TTPUPOJIBI U 1 bubnuotexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
Pesepsubiil ypok. O60011IeHHE TEMBI
34 «Co00111eCTBa U IKOJIOTUIECKUE 1
CUCTEMBD»
OBILIEE KOJIMYECTBO YACOB I10 14 25

[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

buonorus. 10 kmacc: 6a30BbIi YPOBEHb: YIEOHUK TSI YHALTUXCS
oOmreoOpaszoBarenbHbix oprannsanuid. ABTopsl: M.H. Ilonomapesa, O.A.
Kopnunosa, T.E. Jlomununa. - M.: Benra-I"pad, 2017

buonorus. 11 kiacc: 6a30BbIi ypOBEHb: YUEOHUK JJIs YUAIIUXCS
ob1eodpaszoBarenbHbix opranuzaiuii. ABTopsl: M.H. [lonomapesa, O.A.

Kopnaunosa, T.E. Jlommnuna. - M.: Benra-I'pad, 2016.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

bu6moreka [IOK

PO

MOII

Sknacc



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 487335726471474211034024297916462361476713766805
Bnageney bapaBaw Onkra HukonaeeHa

OeicTevTened C 21.08.2023 no 20.08.2024
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