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HHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MPOrpaMMbI MO OMOJOTHH TEOPETHUYECKYIO OCHOBY ISl OTIPENEIICHUS
MOJIX0/0B K (OPMHUPOBAHMIO COZIEpKaHUS ydeOHoro mnpeamera «buomorus» cocraBum:
koHuenrtyanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIECHHOCTH IIEJIeH, CONEp KaHMs,
pe3ynbTaToB 00ydeHusi U TpeOOBAHUN K YPOBHIO NMOATOTOBKH BBIMYCKHHUKOB, MOJOXEHHS 00
O0IIMX LENAX U MPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepaiuu, a Takke MOJI0KEHUsS O crienndruke OMOJIOTHH,
e¢ 3HAYCHWU B IMO3HAHWU JKUBOW NPUPOABI U OOECIIEYCHUH CYIIECTBOBAHUS UYEIOBEUECKOTO
obmectBa. CoryiacCHO Ha3BaHHBIM IOJIOKEHHUSM, ONPEAEICHbI OCHOBHbBIE (DYHKLIUHU HMPOTPAMMBI
1o OMoJIoTHH U €€ CTPYKTypa.

[TporpamMma o 6mosioruu Aaét MpECTaBIICHUE O TeIAX, 00 o0mIel cTpaTternu o0ydeHus,
BOCIIMTAHUA M Pa3BUTUS O0O0ydYaromMXCs cpeacTBaMu ydeOHoro rmpenMera «buonorusy,
ompezensieT o0sA3aTeIbHOE MPEAMETHOE COJEp)KAaHUE, €ro CTPYKTYpy, paclpeiesieHue IIo
paszenaM M TeMaM, PEKOMEHIYyEeMYIO IOCJeI0BATeIbHOCTh M3y4eHHUs y4yeOHOro marepuania ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTUKHA OOpa30BaTEIbHOIO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJarouXcsl.

B mnporpamme mo OHOJOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeIMETHBIM M TPEAMETHBIM pe3ysibTaTaM oOydeHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEILHON EATENLHOCTH/Y4eOHBIX AEUCTBUI 00yUaromuXcs 1Mo
OCBOEHHUIO COJIepKaHUsl OMOJIOTHYECKOr0 00pa30BaHusl.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbI YpOBEHB) pEaIM30BaH MPUHIIHIT
IIPEEMCTBEHHOCTH B HW3y4YeHUM Ouosoruu, Oyarogaps dYeMy B HeH MPOCMaTpUBAETCS
HANpPaBIEHHOCTh HA Pa3BUTHE 3HAHH, CBA3AHHBIX C (DOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIlM  JIMYHOCTH, OKOJOTHYECKOTO  MBIIIICHHUS,
NpPEJCTaBICHUH O 3A0pPOBOM oOOpa3e KM3HM M OEpeKHbIM OTHOLICHHEM K OKpYXKarolei
npuponHoil cpene. IlosTomMy Hapsiay ¢ u3ydeHueM OOLIEOMOJIOTMYECKHUX TEOpUM, a TaKxke
3HAHWH O CTPOCHUH >KUBBIX CUCTEM PAa3HOTO PaHTa U CYNTHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOLIECCOB B IporpamMme Mo OWOJIOTUH YAENCHO BHHMAHHUE HCIOJBb30BAHUIO IOTYYEHHBIX
3HAHUU B MOBCEJHEBHOM JKU3HU ISl PELLICHUS PUKIIATHBIX 33a[a4, B TOM YHCIe: MPOPUIaKTUKH
HACJIC/ICTBEHHbIX  3a00JIeBaHMH  4YEJIOBEKAa, MEAUKO-TEHETUYECKOT0  KOHCYJbTHPOBAHUS,
000OCHOBaHUSI PKOJOTUYECKH I1eJeco00pa3HOro MOBEACHUS B OKpY’KAOIIeH MPUPOIHOU cpere,
aHajM3a BIIMSHUS XO3SHCTBEHHOW JESITEIBHOCTH 4YeNOBeKa Ha COCTOSHHUE NPUPOAHBIX U
MCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMA K NPUKIAJHOW HANpPaBICHHOCTH Yy4eOHOTO
npeamera «BbHONOTHs» MPOJUKTOBAHO HEOOXOJMMOCTBIO 00ECTICYCHHS YCIOBUHM Ui PEIICHHUS
OJTHOHM M3 aKTyaJbHBIX 33[a4 IIKOJIHHOTO OMOJIOTHYECKOTO 00pa3oBaHMs, KOTOPAst MPEAIoiaraeT
dbopMupoBaHue y OOyYarOIIMXCS CIHOCOOHOCTH aJalTUPOBAThCS K HM3MEHEHMSIM JAMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpenHero oOiiero oOpa3oBaHUs 3aHMMaeT BakHoe MecTo. OHa
obecrnieurBaeT (GopMHUpPOBaHUE y OOyUaIOIUXCA MPEACTABIEHUN O HAYYHOW KapTUHE MHPA,
pacumpsieT 1 0000IaeT 3HaHUs O )KUBOH MPHUPOJIE, €€ OTIIMYUTENIBHBIX PU3HAKAX — YPOBHEBOM
OpraHu3allMid ¥ HBOJIOLUH, CO3MAET YCIOBUS MJs: IO3HAHMS 3aKOHOB JKUBOM TPUPOIBI,
¢dbopMupoBanus (YHKIMOHAIBHOW TIPaMOTHOCTH, HaBBIKOB 370pPOBOI0 M 0Oe30MacHOro obpasa
KHM3HH, YKOJIOTHYECKOTO MBIIUICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIE U YETOBEKY.

bonbmioe 3Hauenwe OwoyiorHs HMMEET TakkKe JUIsl PELICHUs BOCHHUTATENbHBIX U
Pa3BUBAIOIIMX 33J7]a4 CPEAHETO OOIIero o0pa3oBaHus, COIMAIM3AIMN oOy4Jaromuxcs. 3yuenue



ounonoruu obecrnieunBaeT YCIIOBHS JUTSt (hopmMupoBaHUS MHTEIJICKTYalbHBIX,
KOMMYHHKAIIMOHHBIX H I/IH(l)OpMaIII/IOHHI)IX HaBbIKOB, 3CTETHUECKOU KYJbTYPHI, CHOCO6CTByeT
MHTErpaly OMOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTMX y4eOHBIX IPEIMETOB, B
YaCTHOCTH, (PU3UKU, XMMHUHU U reorpaduu. Ha3BaHHbIE MOT0KEHUS O PeJHA3HAYCHUH Y4eOHOTO
npenMera «buonorus» cocraBUIM OCHOBY Ui ONpeAeNieHUus TMOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAHHUIO €T0 COJIEePKaHUs, IPEICTABICHHOTO B IPOrpaMMe 1O OHOIOTHH.

OTt60p conepxanus yueOHoro npeamera «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UINI KYJIBTYpPOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECs JTOKHBI
OCBOUTH 3HAHHUS U YMEHHS, 3HAUUMBIE JUIsi (POPMUPOBAHUS OOIIEH KYIbTYphI, OMPEISISIONIHe
a/JIeKBaTHOE TIOBEJCHHE 4YeJIOBEKa B OKpYXKaloUlel MNpUpoaHOMl cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KU3HHU U MPAKTUYECKOU JedaTebHOCTH. Oco00€e MECTO B ATOM CHUCTEME 3HaHUI
3aHMMAIOT 3JIEMEHTHl COJEp)KaHus, KOTOpble CIy>KaT OCHOBOM i  (OpMUPOBAHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpa ¢ IEHHOCTHBIX
OpPHUEHTAILUAX JIMYHOCTH, CIIOCOOCTBYIONIMX TYMaHU3aIIUU OMOJIOTHYECKOTO 00pa30BaHMs.

CrpykrypupoBaHHe cojepxaHus Y4yeOHOro MaTepuana B HporpamMme MO OHOJOTUU
OCYIIECTBIIEHO C YYETOM MPHOPUTETHOTO 3HAYCHUS 3HAHUHN 00 OTIMYHUTEIHHBIX OCOOCHHOCTSIX
KUBOM TPUPOJIbI, O €€ YPOBHEBOM OpraHU3allMM W SBOJIOUMU. B COOTBETCTBUU C 3TUM B
CTPYKType y4eOHOro mpeaMera «BHOJIOTHS» BBIICIICHBI CICIYIOIINE COJCPIKATECIBHBIC JTHHHH:
«buoinorus xak HayKa. MGTOZ[bI HAay4YHOT'O IMO3HAaHHA», «Knerka xak Omoiormueckas CHUCTEMaAY,
«Opranusm Kak Ouosiornyeckasi cuctema», «CucreMa U MHOTOoOpa3ue OpraHuYecKoOro Mupay,
«IBOJIIOIUSA JKUBOW TPUPOJIBI», « IKOCHUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp wusydenuss ydyeOHoro mpenmera «buomorus» Ha 06a30BOM ypOBHE — OBJaJICHHE
Oo0Oy4arolUMUCS 3HAHUSIMU O CTPYKTYPHO-(QYHKIIMOHAIBHONH OpraHMU3allMd >KUBBIX CHUCTEM
pa3HOTO paHra U MPUOOPETeHNE YMEHUI UCIIONB30BATh ATU 3HAHUS JIJISl TPAMOTHBIX ACHCTBUI B
OTHOIIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PELICHUS Pa3TUYHBIX KU3HEHHBIX TPOOIIEM.

JlocTmkeHne menu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM YpOBHE
o0ecrieYnBaeTCs pelIeHueM CIeTyIOIINX 3a/1au:

OCBOEHHE OOYYaIOIIMMUCS CHUCTEMBbl 3HAHUM O OWOJIOTMYECKUX TEOPHSX, YUYCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTE3axX, MpaBWIaX, CIYXKallUX OCHOBOH s (opMupoBaHUS
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOAaX HAay4YHOTO TIO3HaHUS,
CTPOCHHH, MHOTO000pa3MM W OCOOEHHOCTSX >KMBBIX CHCTEM pA3HOTO YPOBHS OpraHHU3allH,
BBLAAIOMUXCA OTKPBITUAX U COBPECMCHHBIX MCCJIICJOBAHUAX B 6I/IOJ'IOI‘ 505

dbopMupoBaHrEe Yy OOYYarOIIMXCSl TMMO3HABATEIbHBIX, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN B Mpoliecce aHaJIW3a JaHHBIX O MYTAX pa3BUTHSA B OMOJIOTMH HAYYHBIX B3IJISAOB,
I/II{Gﬁ H IOAXOJ0B K U3YUCHUIO KMBBIX CUCTCM PA3HOT'O YPOBHA OpraHuU3aluu,

CTAQHOBJICHHE Yy OOydYaroImmxcs oOmeld KyabTypbl, (YHKIIMOHAJIHLHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLEHHUBATH SIBJICHUS OKPYXAIOIIET0 MHUpPA >KUBOM MPHUPOJABI Ha
OCHOBAHUH 3HAHUH U OMBITA, MOTYYSHHBIX MIPH U3yUYEHUHN OUOJIOTUH;

dbopMupoBaHUe y OOyYarOIIMUXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAaHUI B HpaKTH‘{GCKOﬁ ACATCIIbBHOCTU YCJIOBCKA, PA3BUTHU COBPCMCHHBIX MCAUIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUH;

BOCIIMTAaHUC Y6€)I(Z[éHHOCTI/I B BO3MOXXHOCTH IIO3HAHHUSA YEJIOBEKOM >KUBOU npupoanl,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOJIIOICHUS STUYECKUX HOPM MIPHU MPOBEACHUHN
OMOJIOTMYECKUX UCCIIEOBAHUM;

OCO3HAaHUE IICHHOCTH OMOJIOTMYECKNX 3HAHUN AJI TTOBBIMICHUA YPOBHA SKOJIOTUYECKOU
KyJbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



MPUMEHEHNE MPUOOPETEHHBIX 3HAHUN M YMEHUN B TMOBCEIHEBHOM JXU3HU U1 OICHKHU
MOCJICICTBUI CBOEW JIEATENLHOCTH IO OTHOIIECHHIO K OKpPY)KaloIeH cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHUE U COOJIIO/ICHNE Mep TPODUIAKTUKH 3a00JIeBaHUH.

B cucreme cpeanero obmiero obpazoBanus «buosorus», nzydaemasi Ha 6a30BOM YPOBHE,
SBIISIETCS  O0SI3aTEIHHBIM yUEOHBIM TIPEIMETOM, BXOJSIIMM B COCTaB TPEAMETHOH oOjacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI».

Jl1is u3ydeHus OMOJOTHH Ha 0a30BOM ypOBHE CPEAHETO 00IIero oOpa3oBaHUs OTBOJUTCS
68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).

B 2023-2024 yuebnom roay 11-xmaccel mpomonkaoT oOydyeHHe MO y4yeOHBIM IUIaHaM U
pabourm mporpammam, cooTBeTcTByomuM @OI'OC cpemHero oOmero o0pa3oBaHUsS IO
BCTyIUieHUsT B cwity u3Menenuit 2022 roma. B 11 kmacce Ha 0a30BoM ypoBHE u3yyaercs 2
paznena «Teopus sBomonun» 1 «OpraHu3Mbl U OKpY>Karolias cpeaay.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buosorusi kak Hayka.

buonorus xak Hayka. CBsi3b OHOJIOTHM C OOLIECTBEHHBIMH, TEXHUYECKHMMU U APYTUMH
€CTECTBEHHBIMU HayKaMu, ¢uiaocoduei, dTUKOH, ICTETUKOW M TpaBoM. Ponb Ouomoruu B
(hopMUPOBAHNN COBPEMEHHOM Hay4YHOU KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

Mertobl NO3HAHUS KUBOW MPHUPOJIbI (HAOIIOICHHUE, SKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE,
KJIaccu(uKaius, MOIeIMPOBaHUE, CTATUCTHYECKAsi 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

IToprpetsr: Y. Japsun, I'. Menaens, H. K. Konsnos, [x. Yorcon n @. Kpuk.

TaOmuups! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOIBD).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Ipaktnueckast pabora Ne 1. «lcmonb3oBaHHe pa3lIMYHBIX METOAOB NpPU H3YyUYEHUU
OMOJIOrMYECKUX O0BEKTOBY.

Tema 2. ’KuBble cMCTEMbI M UX OPraHHU3AIUSA.

XKussle cucrembl (OMOocHCTEMBI) Kak HpeAMeT u3ydeHust Ouosoruu. OTiIMYME KUBBIX
CUCTEM OT HEOPTraHMYECKON IPUPOJIBL.

CpoiictBa OuocucteM U UX pa3HooOpasue. YPOBHU OpraHuzald OHOCUCTEM:
MOJIEKYJIIPHBIMA,  KJIETOYHBIM,  TKAaHEBBIM,  OPraHU3MEHHBIA,  NONYJSIHUOHHO-BUJIOBOM,
HKOCHUCTEMHBIH (OMOTeo1eHOTHYECKUIA), OMOC(hEPHBIA.

JdemoncTpanuu:

Tabmunpsl u cxembl: «OCHOBHbIE NPU3HAKU KHU3HU», «YPOBHU OpraHM3alM >KUBOU
IIPUPOJBI».

O6opynoBanue: Moaens Mosiekyisl JJHK.

Tema 3. XuMH4YeCKHI1 COCTAB U CTPOCHHE KICTKH.

XUMHUYECKUH  €OCTaB  KJIETKM. XHMMHMUYECKHE  DJIEMEHTBI:  MaKpOd3JIEMEHTHI,
MHUKpO3JI€MEHTHI. Bosla 1 MUHEpasibHbIE BEIIECTBA.

@OyHKIMHM BOABI UM MHUHEpAIbHBIX BeEIECTB B KieTke. llogaepixaHue 0OCMOTHYECKOrO
OanaHca.

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OenkoB. HezameHnMmble
U 3aMEHHMble aMHHOKHUCIIOTHI. AMHHOKHUCIOTHBI COCTaB. YPOBHM CTPYKTYpbl O€IKOBOM



MOJICKYJIbl (TIEpBUYHAS, BTOPUYHAS, TPETHUYHAs M UYETBEPTHYHAS CTPYKTypa). XHUMHYECKUE
CBOICTBa OenkoB. bronornueckne GyHKITUU OCITKOB.

®epMeHThl — OMoJormueckue katanuszaropbl. CTpoeHue (epmeHTa: aKTUBHBIM LIEHTD,
cyoctpatHass  cnenuduunocts.  Kodepmentsl. Buramubbl. Otmmuus — QepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

YrneBoabl: MOHOCaxapuIbl (TII0K03a, pudo3a U Je30Kcuprudo3a), Aucaxapusl (caxaposa,
JaKTo3a) W TMoJMcaxapuibl (Kpaxmal, TJIMKOTeH, IeJIo03a). buonorundeckue ¢GyHKIUN
YIJIEBOJIOB.

Jlunuasl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonoruueckue QyHkiuu naunuaos. CpaBHEHHUE YIJIEBOAOB, OCJIKOB M JIMMUIOB Kak
HCTOYHUKOB YHEPIHH.

Hyxkneunoseie kucnotel: JIHK u PHK. HykieoTuasl — MOHOMEpPBI HYKIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue m ¢ynxumum PHK. Buger PHK. AT®: ctpoenue u
GyHKIIH.

Huronoruss — Hayka o kinerke. KiierouHas Teopus — nmpuMep B3aWMOACHCTBUSA HAEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI N3YUEHUs KIIETKH.

Knerka kak nenoctHas >kxuBas cucrema. OO0Iue Npu3HaKM KJIETOK: 3aMKHYTas Hapys>KHas
MeMOpaHa, mosekybsl JIHK kak renetnueckuii anmnapar, cUCTeMa CUHTe3a Oelka.

Tunbl KkJ€TOK: JSyKkapuOTHYecKass M IpokapuoTuyeckas. (OcoOEHHOCTH CTPOEHUS
pokapuoTuyeckor kieTku. Knerounas crenka 6akrepuil. CTpoeHHE 2YKapHUOTHIECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENILHOM, )KUBOTHON U TPUOHOI KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TTTUKOKAJIMKC, UX (PYHKIIHU.
[InazmaTtnueckas MemOpana, e€ cBoicTBa u (yHKuuu. [lurtormasma u e€ oOpraHoubl.
OnnomemOpannbie opranonsl kietku: DIIC, anmapar [Nonbxu, muzocomsl. [loayaBToHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHJPHHM, IUIacTUAbl. lIpoucxokIeHue MHUTOXOHAPUN M IUIACTHU.
Bunel nnactun. HememOpaHHble opraHouabl KJIETKU: pUOOCOMBI, KIIETOYHBINA LIEHTP, HEHTPUOJIH,
PECHUUKH, KIyTUKU. DyHKIINN OpraHOUI0B KJIETKU. BritoueHus.

Anpo — perynsatopHblii 1IeHTp KieTku. CTpoeHue sapa: saepHas 000JI09Ka, KaproIJia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIann, M. Illneitnen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKHMX OJIEMEHTOB B  HEXKHBOM  MPHUPOJIE»,
«PacrnpeneneHne XUMUYECKUX 3JIEMEHTOB B JKUBOM IPUPOJIEY.

Tabmuupr u cxemsbl: «llepuognueckas TaOnuIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJbI», «bruocunres 6enka», «CtpoeHue Mosekyibl Oeikay, «CTpoeHue ¢pepMeHTay,
«Hyxneunossie kucnotel. [JHK», «Crpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKOU
KIETKN», «CTpoeHue MKUBOTHOM KIeTKW», «CTpoeHHe pACTUTENbHOM KIETKN», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKM», « CTpOECHHUE spa KIETKNY, «YTIEBOABDY, «JIMmuab».

OGopynoBaHue: CBETOBOM MMKPOCKOI, 00OpYIOBaHME Ul HPOBEAEHMs HAOIIOAEHMH,
U3MEPEHHH, 3KCIEPUMEHTOB, MHUKpPOIIpENapaThl PaCTUTEIbHBIX, UBOTHBIX M OaKTepUAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopnast pab6otra Ne 1. «M3yueHue KaTaaTUTHYECKON aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMHIIa3bl WK KaTanas3bl).



JlaGopatopHass pabora Ne 2. «l3yuyeHHe CTpOCHHSI KJIETOK PACTECHHWH, XMBOTHBIX WU
OakTepuii O] MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIPENapaTax U MX OMUCAHUE.

Tema 4. ’KusHenesiTeJIbHOCTh KJIETKH.

O6men BemecTB, WIH MeTa00MU3M. AcCUMUIAIUA  (IUIACTUYECKUM OOMEH) W
JUCCUMMIISLUS (PHEpreTHYecKuii 0OMeH) — ABE CTOPOHBI €IMHOTO TMpoliecca MeTabonusma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUHU B MIOHUMAHUHN METa0OIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPO(HBIA M TerepoTpodHbIi. Ponk depmeHTOB B 0OMEHe
BELIECTB U NIPEBPALLEHUH SHEPTUHU B KIIETKE.

®otocunre3. CBetoBass M TeMHOBasg a3bl QorocuHTe3a. Peakuuu QoTocuHTE3A.
DddexTuBHOCTH hoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A JIJIs )KU3HU Ha 3emite. BrusHue ycnoBwid
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHUS €T0 MPOJYKTUBHOCTH Y KyJIBTYPHBIX PACTCHHIA.

XeMOCHHTEe3. XEeMOCHHTE3UPYIoNe OakTepuu. 3HAYCHHE XEMOCHHTEe3a JUIsl JKU3HH Ha
3emuie.

DHepreTudeckuii oOMeH B  KieTke. PaciueruieHne  BEIIECTB,  BbIACIEHUE U
aKKyMYJIMPOBAaHUE SHEPTUU B KIJIETKE. DTambl SHEepreTudyeckoro oomena. [ mukonus. bpoxenue u
ero Buabl. KuciaoponHoe OKHCIIEHHE, WM  KJIETOYHOe  JpIxaHue. OKHUCIUTEIbHOE
dochopunupoBanne. IPPEKTUBHOCTH IHEPTETHUECKOTO 0OMEHa.

Peakuun wmarpuuHoro cuHre3a. ['eHernueckas wuHpopmauusa u JIHK. Peanuszanus
TeHETHYECKOW MH(pOpMaMK B KJIeTKe. | eHeTHYecKHid KOJ M ero CBOMCTBA. TpaHCKpUIIUS —
MatpuuHblii cuate3 PHK. Tpancnsmus — 6mocunTtes 6enka. Dtansl TpaHcsiuu. Koguposanue
amMuHOKHCHOT. Posib pubocom B GMocuHTe3e Oernka.

Heknetounsie ¢opmbl xu3Hu — Bupychl. Hcrtopusi otkpeitus BupycoB (. W.
NBanoBckuit). OcOOEHHOCTH CTPOEHUS U KU3HEHHOTO IUKJa BUpycoB. bakrepuodaru. bonesnu
pacTeHHii, )KUBOTHBIX U YelIOBEeKa, BhI3bIBaeMbIe BUpycaMu. Bupyc nMMyHoe(UIINTa YenoBeKa

(BUY) - Bozoyaurtens CIIMJla. OOpaTHas TpaHCKpHIILUS, peBepTaza M HMHTErpasa.
[MpodunakTuka pacnpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHIA.
JeMoHcTpanun:

[Toptpetsi: H. K. Konbios, /1. . UBanosckuii, K. A. Tumupszes.

Tabmumpt w  cxembl: «Tunel  mutanws», «Metabomusm»,  «MUTOXOHAPHUSIY,
«OHepreTuueckuil ooMen», «Xmnoporact», «Dorocunresyn, «Ctpoenue JJHK», «Ctpoenue u
dyHkuoHupoBanue reHa», «CuHte3  Oenka», «l'eHeTmueckuwii  Kom», «Bupycen,
«bakrepnogparn», «Ctpoenume u xku3HeHHBbIH wnuka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanus JTHK».

Ob6opynoBanue: monaenu-anuinkanuun «Yasoenue JIHK u Tpanckpunuus», «buocunres
6emnka», «CTpoeHue KIeTKI», Moaeb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M HHAUBHUIYaJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsli 1uki, wiM XU3HEHHBIH WK1 kieTkd. MHTepdaza m mwuros. Ilporeccsl,
nporekatomue B uHTepdasze. Permmmkamus — peakuus matpuyHoro cuHtesa [IHK. Ctpoenue
XpoOMOCOM. XPOMOCOMHBII Habop — KapuoTHM. JMIIOWIHBIA W TalUIOWAHBIA XPOMOCOMHBIE
Habopel. Xpomatuasl. [{uronornueckue OCHOBBI PAa3MHOKECHHUS U WHIANBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue xnetku — muro3. Craguu murtosa. [lpoueccel, mpoucxoismiye Ha pa3HbIX
CTagusIX MUTO3a. BUOJIOrHUecKu CMBICII MUTO34.

[IporpamMmmupyemast rubesb KI€TKH — aromnTo3.

@opmbl  pa3MHOXKEHHS OpraHu3MoB: Oecmojioe © mojoBoe. Buael Oecrnosoro
Pa3MHOXKEHUS: JIeJIeHHe HaJBOE€, MOYKOBAaHHE OJHO- M MHOTOKIIETOUHBIX, CIIOPOOOpa3OBaHuE,



BEreTaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE s
CEJIEKLIMH.

[TonoBoe pa3MHOXKEHHE, €T0 OTIMYHUS OT OECTOI0ro.

Meito3. Craguu meito3a. Ilpoueccsl, nmpoucxoisuime Ha cTaausax menosa. [loBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bronorndeckuii CMbICH U 3HAaY€HHE Meo3a.

["amerorenes — mpoiiecc 00pa30BaHuUs MOJIOBBIX KJIETOK Y )KHBOTHBIX. [l070BBIE sKene3bl:
CEMEHHMKHM M suyHUKU. OOpazoBaHUE M pPa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30u,
SIIEKIIETKa) — crepMatoreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHICKICTOK U
cnepMaTto3on1oB. OmnonorBopenue. [lapreHorenes.

NunuBuayanbHOe pa3BUTHE (OHTOreHe3). DOMOpPHOHAIIEHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPUOHAIBHOTO Pa3BUTHUSL Y TO3BOHOYHBIX >KMBOTHBIX: JPOOJICHHUE, TacTPYJISIHS,
opranorenes. IlocramOpuonansHoe pa3BuTHe. THUIBI MOCTAIMOPUOHAIIBHOTO Pa3BUTHUS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButne pacteHuii. OHTOreHe3 BETKOBOT'O PACTEHUS: CTPOEHUE CEMEHH, CTAIUU
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuups! 1 cxembl: «DopMbl pa3MHOKEHHSI OPTaHU3MOBY, «/[BOITHOE OMJI0I0TBOPEHHE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOXEHUE pPACTEHMI», «JleleHne KIIETKU
OakTepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KileTouHBIH UKD,
«Permmmukanua [ITHK», «Mwutos», «Meio3y», «lIpsmoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOIUTAIOIINX U YeJ0BeKa», «OCHOBHBIE CTaIUN OHTOTEHE3A.

O6opynoBaHue: MHKPOCKON, MUKporpenapaTsl «CrepMaTo30Ubl MIEKOMUTAIOIIETOY,
«Sliiueknierka milekonurawmeroy, «KapuokmHe3 B KIETKaxX KOpellka JIyKa», MarHUTHas
Mojienb-anrukanus «Jlenenue knetkny», moaens JJHK, Mogens meTadazHoit XpOMOCOMBI.

JlabopaTopHble U IpaKkTHYeCKue padoThI:

JlabopaTtopnas padora Ne 3. «HaOmroienue MuTo3a B KJIETKaX KOHYMKA KOpEIKa JyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax».

Jlabopatopnass pabora Ne 4. «/3ydeHwe CTpOEHHs TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieAcTBEHHOCTh U HK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTtuku. Mcropus pas3BuTus reHeTwkd. Ponp nuronoruu u
AMOPHUOJIOTUN B CTAHOBJIICHUU T€HETHKU. BKIIag pOCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeTonbl TEeHETUKH (THOPHUIOIOTUYECKUM, IUTOTEHETUYECKH, MOJEKYISIPHO-
reHeTudeckuit). OCHOBHbBIE TeHETUYECKUE TOHATHS. ['eHeTHUeckasi CUMBOJIMKA, UCIIONIb3yeMasi B
CXEMax CKpEeIUBaHUM.

3aKOHOMEPHOCTH  HACJEJIOBaHUS  NPU3HAKOB, yCTaHOBJIeHHble [.  MeHaenem.
Monoru0puHoe cKpelmBanue. 3aKoH equHO00pa3usi THOPHUIOB MepBOro mokoneHus. [Ipasuno
JOMUHHUPOBAHMS. 3aKOH paclIeIUIeHus Npu3HakoB. ['mnore3a uucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JlurubpuaHoe  CKpellMBaHHWe. 3aKOH HE3aBUCHUMOTO  HACJIEIOBaHHS  MPU3HAKOB.
[{uroreneTnueckue OCHOBBI AUTHOPUAHOTO CKPEHIMBAHUA. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS JUIsl ONIPEIETIEHNUs TEHOTUIIAa OCOOH.

CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprama mno cuemjieHHOMY
HacJIeJOBaHHIO TeHOB. Hapyiienue cuenieHus reHoB B pe3yiibTaTe KpPOCCUHIOBEpA.

XpoMOCOMHas TEOpPUS HACJIEACTBEHHOCTH. [ eHeTHUecKre KapThl.



I'eneruka nona. XpoMOCOMHOE OIpENEICHUE N0J1a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHble U TreTeporamMeTHble OpraHu3mbl. HacienoBaHue NPU3HAKOB, CIEIJIEHHBIX C
IOJIOM.

W3MeHunBOCTh. Byl N3MEHUNMBOCTHU: HEHACIIECTBEHHAs U HACIEACTBEHHAas. Poib cpenbl
B HEHACJICJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKa MOAU(PUKAIUOHHON H3MEHYHUBOCTH.
BapuanmonHnslii psia v BapuanuoHnHas kpuBas. Hopma peakunu npusHaka. KonndectBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBenHast, uiau reHOTUIHMYECKas, H3MEHYMBOCTh. KOMOMHATUBHAS M3MEHUYUBOCTb.
Meiio3 u TmOJOBOI mpolecc — OCHOBa KOMOWMHATHBHOM HM3MEHUYMBOCTH. MyTallMOHHAs
n3MeHunBOCTh. Kiaccudukamuss MyTanmii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHbIe. YactoTa u
MIPUYMHBI MyTanuil. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACJIEICTBEHHOM
n3menunBocty H. M. BaBunosa.

BHesiepHas Haci1e/ICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka wenoBeka. Kapuorum uenoBeka. OCHOBHbIE METOJbl TE€HETHKHM 4YeEJIOBEKa:
ICHEAIOTUYECKUH, OJIM3HEIOBbIM, LUTOreHETUYECKUH, OMOXMMHUYECKUH, MOJEKYJSPHO-
reHerndeckuii. COBpPEMEHHOE ONpEJEIIEHUE TEHOTUIIA: II0OJIHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIIUPOBaHUe, B TOM uyucie ¢ nomouisto [I1[P-ananuza. HacnenctBennsie 3abosieBaHuUs
YyeloBeKa: TeHHble OoJie3HH, OONe3HM ¢  HACIEACTBEHHOM  IpeapacroyioKEHHOCTBIO,
XpoMocoMHble Ooisie3HH. ComaTWyecKue W TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pasa XHU3HH, JUATHOCTHKH, MPO(UIAKTUKYA U JIEUEHHUs] T€HETUYECKUX
Oose3Heil. Meauko-reHeTHYecKoe KOHCYJIbTUpOBaHUE. 3HAu€HUE MEIULMHCKON TeHeTHKH B
NPEJOTBPALICHUHN U JICUEHUH FeHETUUECKUX 3a00JIeBaHUN YeTIOBEKA.

JdemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.

Tabmuups! 1 cxembl: « MOHOrMOPHUIHOE CKPEIIMBAHUE U €0 IIUTOI€HETUYECKass OCHOBAY,
«3aKOH pacIIEIJIEHHs] M €ro IMTOI€HETUYeCcKass OCHOBa», «3aKOH YHUCTOTHI rameT»,
«lurnbpunHoe ckpeuyBanuey, «lLluTonornyeckne OCHOBBI JTUTHOPUAHOTO CKPEIIUBAHM,
«Meio3», «B3anmoneicTBre ajiebHbIX T€HOBY», «I €HeTHYecKnue KapThl pacTeHUM, )KUBOTHBIX
U yenoBeka», «l eHeTuka mona», «3aKOHOMEPHOCTH HACIEeIO0BaHMS, CLEIUIEHHOIO C IOJOMY,
«Kapnotunsl 4enoBeka U KMBOTHBIX», «Buabl wu3MeHuuBOCTH», «MoaudpuKaoHHas
U3MEeHUnBOCThY», «HacnenoBanue pesyc-akropa», «['eHeTnka rpymnm KpoBm», «MyTalmoHHas
U3MEHYUBOCTBY.

ObopynoBanue: Moxaenu-anIuukanuu «MoHOTHOpUAHOE CKpeumBaHuey, «HemomHoe
JOMUHUpPOBaHUE», «/urnbpunnoe ckpemuBanue», «llepekpéct XpomMocom», MHUKpPOCKON U
Mukpornpenapar «J[pozodummra» (Hopma, mytanuu GopMbI KPbUIBEB U OKPACKH Tela), TepOapuit
«I"'opox moceBHOW».

JlabopaTopHble M NpakTHYeCKUe padoThI:

JlaGopatopHnas pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTHOPHIHOTO U JTUTUOPUAHOTO
CKpEUIMBaHUs y Ap030(UIIbI Ha TOTOBBIX MUKpOIpEnapaTax».

JlaGopatopHnas pabota Ne 6. «/3yueHne MOIU(PUKAIIMOHHON M3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsI/1a U BAPUALIMOHHON KPUBOI.

Jlaboparopnass pabora Ne 7. «AnHamu3 wMyTtauuii y Jpo3opuiabl Ha TOTOBBIX
MHUKpOIpenapaTax».

[IpaxTrueckast padota Ne 2. «CocTaBiieHue 1 aHaJIU3 POAOCIOBHBIX YEIIOBEKay.



Tema 7. Cesekuusi oprann3MoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekus Kak HayKa U MPOIECC. 3apOKIeHUE CEJICKIIUU U qomecTukanus. Ydyenue H. U.
BaBuiioBa 0 LEHTpax MPOMUCXOXKIEHHS W MHOrooOpasusi KyJbTypHBIX pacTeHuil. LleHTpsl
MIPOUCXO0KICHHSI IOMAITHUX JKMUBOTHBIX. COpT, NOPOAA, IITAMM.

CoBpeMeHHbIE METOJ/bI CeJeKIUU. MacCOBBIH W WHIWBUIYAIBHBIA OTOOPHI B CEJCKITUU
pacTeHuil U >kuBOTHBIX. OIIeHKa dKcTephepa. bIM3KOpOACTBEHHOE CKpEIIMBaHUe — UHOPUIUHT.
Uucras nuHus. CkpemuBaHWe YHUCTBIX JMHUK. ['ereposuc, wnm ruOpuaHas CHIa.
HeponctBennoe ckpemuBanue — ayrOpuausr. OtmanéHHas TuOpuam3zanus M e€ yCHexwu.
HckyccTBeHHBIM MyTareHe3 U IOJIY4Y€HUE IOIUILUIONIOB. JIOCTHMXKEHUs CEJIEKIUU PaCTEHUM,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorusa Kkak OTpacib NPOM3BOACTBA. ['€HHAs WH)KEHEpHs. OTalbl CO3JaHUs
pekomOunantHoit JIHK w Tpancrennsix opranusmoB. Kierounas wxxeHepus. Kierodnsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHue BBICOKOIPOIYKTHUBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OPraHM3MOB. OJKOJOTHYECKHe M JTudeckue mnpobiemsl. MO —
TeHETUYECKU MOIU(DUITUPOBAHHBIE OPTaHU3MBI.

JleMOoHCTpanuu:

IToptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuupl 1 cxembl: KapTa «LIeHTpBl MPOUCXOXKAEHHUS W MHOr000paszus KyJIbTYPHBIX
pactenuit», «llopoabl qOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHil», «OTnanéHHas
rubpuamzanus», «Paborelr akamemuka M. @. WBanoBa», «llomummonnus», «OOBEKTHI
ouorexHosnorun», «Kierounele KynbTypbl U KIOHHpOBaHHE», «KOHCTpyHpoBaHHE M TEPEHOC
T€HOB, XPOMOCOM.

O6opynoBanue: MyJSKH TUIOZOB M KOPHEIIONOB TUKUX (OPM M KyJIBTYPHBIX COpPTOB
pactenui, repoapuit «CenbCKOX03SIICTBEHHBIE PACTCHHUSI.

JlabopaTopHble U IpaKTHYeCKHe PadoOThI:

Okckypeusi «OCHOBHBIE METOJbI UM JOCTHKEHHS CEJIEKIUM PACTeHUH U >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (pepMy, COPTOMCHBITATENbHBI Y4acTOK, B TEIUIMYHOE
XO035ICTBO, J1abOpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KIIACC

Teopus 3BOTIOLUH

Pa3BuTHe sBOMOLIMOHHBIX HJEeH, 3BomonoHHas Tteopus Y. [lapsuna. CunTeTHueckas
Teopusi 3Bojrouuu. CBUAETENbCTBA H3BOJIOLUUU JKUBOM MNpUPOABL. MHKpO3BOJIIOLUSA U
Makpos3Boitonus. Bun, ero kpurepuu. Ilomymsiumst — 3yneMeHTapHas €IMHULA SBOJIIOLMH.
JIBIDKYIIME CHITBI SBOJIFOLIMY, UX BIUSHUE Ha reHO(GOH] nonyssiuun. HanpasiieHus 3BOIIOLUY.

MHoroo6pa3ue OpraHu3MOB KakK pe3yJbTaT 3BOJONHH. [IpUHIUIBI KiIacCHpUKAINH,
CUCTEMATHUKA.

Pa3BuTne xu3Hu Ha 3emiie

l'umore3pl npoucxoxnaeHuss ku3HM Ha 3emse. OCHOBHBIE 3Tambl  ABOJIOLUU
OpPraHUYECKOTO MHpa Ha 3eMiie.

CoBpeMEHHBIE TIPEICTaBICHUA O IPOUCXOKICHUM YEJIOBEKAa. OBOJIIOLMS 4EIOBEKa
(anTpomorenes). JIBwxyluue CHIbl aHTpororeHesa. Pacel denoBeka, MX HPOUCXOXKJIEHUE U
€IMHCTBO.

Oprasusmbl 1 OKpY:Kalolas cpeaa

[Ipucnocobaenus OpraHu3MoB K JICHCTBUIO HKOJIOTHUECKUX (DAaKTOPOB.

buoreonenos. Okocucrema. PazHooOpasue skocucteM. B3auMOOTHOIIEHUS MOy
pasHBIX BHJIOB B OJKOocucTeMe. KpyroBopoT BeIIECTB M IOTOK 3HEPrUUM B IKOCHCTEME.



YCTOWYMBOCTh U JUHAMHKA SKOCHCTeM. [locnmeAcTBHsi BIMSHUS JIEATEIBHOCTH 4eJIOBEeKa Ha
skocucTeMbl. CoxpaHeHne OnopazHooOpa3us Kak OCHOBA yCTOWYHMBOCTH SKOCHCTEMBI.

Crtpykrypa ©Ouocdepbl. JKuBoe BemecTBO, €ro (QyHKIHH. 3aKOHOMEPHOCTH
cymectBoBaHus 6nocheprl. KpyroBopoTs! BemecTs B 6rocdepe.

I'moGanpHBIe aHTpoONOreHHBbIE U3MeHeHuss B Ouocdepe. I[IpoOreMbl yCTOWYHUBOTO
pas3BUTHSL.

[TepcieKTHBBI pa3BUTHSI OMOJIOTHUECKHUX HAYK.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS NNPOTI'PAMMBLI 110 BUOJIOI'NHU
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacno ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHMS K pe3yjbTaTaM OCBOCHHUS
00y4JaroImuMuCs IpOrpaMM CpeHero o0Iiero oOpa3oBaHus: TUYHOCTHBIM, METAIIPEIMETHBIM 1
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPE3yJIbTAaTOB OCBOCHHUsS TpeaMeTa «BbHOJIOTHS» BBIIEICHBI
CIICIYIOIIAE COCTABIIAIONIUE: OCO3HAHWE OOYYAIONUMHUCS  POCCHHCKOW  IpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEICICHUIO,
HAJIMYUE MOTHBAIMM K OOYdYeHHIO OHWOJIOTHH, IICJICHANPABICHHOS pPa3BUTHE BHYTPEHHUX
YOKICHUIA JIMYHOCTH HAa OCHOBE KJIFOYEBBIX IEHHOCTEH M MCTOPUYCCKUX TPATUIMH Pa3BUTHS
OMOJIOTHYECKOTO 3HAHHS, TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B
CBOGH  JCSTENBHOCTH  I[IEHHOCTHO-CMBICIIOBBIMH  yYCTAaHOBKAMH, MPHUCYIIUMH  CHCTEME
OMOJIOTMYECKOTO O00pa3oBaHUs, HAIMYUE HKOJOTHMYECKOTO TPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LIETTU M CTPOUTH KU3HECHHBIE TUTAHBI.

JIMdHOCTHBIE pe3yJbTaThl OCBOCHHS TpeaMeTa «BHOJIOTHS» ITOCTHraroTCsS B €IUHCTBE
y4eOHOM W BOCIUTATEIILHON JEATEIHPHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCHHCKUMU
COLIMOKYJIBTYPHBIMH, HCTOPHYSCKUMHU M JTyXOBHO-HPABCTBCHHBIMU LIEHHOCTSIMH, NMPUHATHIMU B
o0IiecTBe MpaBWIaMH M HOPMaMH TIOBEIEHHUS W CIIOCOOCTBYIOT IMpoOIleccaM CaMOIO3HAHMS,
CaMOBOCITUTAHMST M CaMOPA3BHUTHUA, PA3BUTHUSA BHYTPEHHEW MO3HMIMU JUYHOCTH, MATPUOTHU3MA,
YBOKEHHS K 3aKOHY M TPaBOMOPSIKY, YEIOBEKY TPyJa W CTapiieMy MOKOJICHHUIO, B3aUMHOTO
YBOXKCHHS, OEPEe)KHOTO  OTHOMICHUS K  KYJIbTYPHOMY  HACIEOUI0 W TPATUIISIM
MHOTOHAllMOHAJIBHOTO Hapoaa Pocculickoit @enepauuu, Npupoae U OKPYKarolen cpeie.

JIM9HOCTHBIE pe3ysIbTaThl OCBOCHUS Y4eOHOTO mpeaMera « Bruosorusy MOIKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCs PYyKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIMCH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAIMi, IO3UTHBHBIX BHYTPCHHHUX
YOKICHHUIA, COOTBETCTBYIONIMX TPAJWIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO  OOIIecTBa,
paciIMpeHre >KU3HEHHOTO OIbITa U OMNbITA AESITETLHOCTH B IMPOLIECCE PeaTn3allid OCHOBHBIX
HaIpaBJICHUI BOCITUTATEIILHOW JCSITEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOr0 BOCIIUTAHMS

cOPMUPOBAHHOCTh TPAXKIAAHCKOW TMO3UIMH  OOydYaromierocs Kak aKTHBHOIO U
OTBETCTBEHHOT'O YICHA POCCUHCKOTO OOIECTBA;

OCO3HAaHUE CBOWX KOHCTHTYIIMOHHBIX TIpaB W O0OsI3aHHOCTEH, YBaXCHHE 3aKOHA W
IIPABOIIOPSIIKA;



TOTOBHOCTh K COBMECTHOW TBOPUECKOW AEATEIBHOCTH MPH CO3/IaHUH yUEOHBIX MPOEKTOB,
pelIeHnn yUYeOHbIX U TO3HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPEAENATh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIICHUIO K SIBJICHUSAM
COBPEMEHHOMN KU3HU U OOBSICHSTD €€;

yMEHHE y4YWUThIBaTh B CBOMX JIEWCTBUAX  HEOOXOJAUMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBHS JIOJEH ¢ pa3HBIMU YOEXKIEHUSIMHU, KYIbTYPHBIMU [IEHHOCTSIMU M COIIMAbHBIM
MTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJHEHUSI YUYEOHBIX,
MO3HABATENIbHBIX U MCCIEIOBATEIbCKUX 33Ja4, YBAXUTEIBHOTO OTHOILIEHHUS K MHEHHUIO
OIIIOHEHTOB P 00CYkAEHNU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOI0 COJIEPIKaHNUS;

TFOTOBHOCTh K T'YMaHUTapHOHN U BOJIOHTEPCKON ESATENbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON TPaXKTaHCKON WACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoJay, YyBCTBa OTBETCTBEHHOCTU mepesa PoamHO#, ropocTH 3a CBOMl Kpail, CBOIO
Ponuny, cBOM fA3BIK U KyJIbTYpY, MPOILJIOE U HACTOSALIEE MHOTOHAMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HAcIEAMI0 M NaMATHUKAM IMPUPOIBI,
JNOCTHXKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTb OLIEHMBATh BKJIaJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHHUE U pa3BUTHE
OuoJIOTHY, TOHUMAHHS 3HAYCHHS OMOJIOTUN B TIO3HAHUH 3aKOHOB MPHPOJIBL, B )KU3HU YEJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uzeiHas yoexxJIEHHOCTh, TOTOBHOCTb K CITY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUICKOIO HapOaa;

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITHYECKOTO MIOBEACHUS;

CIOCOOHOCTH OLICHHMBATh CUTYAllMI0 U NMPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJa B IOCTPOEHHE YCTOMYUBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILIEHWE K CBOMM pOJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS LIEHHOCTEW CEMEMHOM >KM3HU B COOTBETCTBUH C TPAAULUSMU HAPOIOB
Poccum;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOULICHHWE K MHpY, BKJIIOYAsl ACTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLICHMIA;

[IOHMMAaHHE AYMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BHUIAX HCKYCCTBA, CTPEMJIEHHUE NPOSBIIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢wusuyeckoro BocnUTAHHMA, (POPMHUPOBAHUS  KYJbBTYPbl  310POBbS U
3MOLMOHAIBHOIO 0JIArONOJIYYHS:

MOHMMAaHMEe U peanu3aiys 30pOBOro U 0e30MacHoro o0pasa KHU3HH (3A0POBOE MUTAHUE,
COOJTIOICHHE TUTHEHUYECKUX TPABHI U HOPM, cOATaHCHUPOBAHHBIA PEXHUM 3aHSATUH U OTABIXA,
perynsipHasi (u3MUYecKas AKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIICHHUSI K COOCTBEHHOMY (PH3UUECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHHWE UEHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIGKTMBHOIO O€30MacHOro
MOBEJ/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;



OCO3HAHME TOCJIEACTBUA W HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aIKOTOJIs,
HapKOTUKOB, KypeHUs);

6) Tpyn0oBOro BocnuTaHUSA:

TOTOBHOCTB K TPY.ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY0I00HE;

TOTOBHOCTh K aKTHBHOH JIEATEIILHOCTH TEXHOJIOTUIECKON M CONMAIBHONW HATIPABICHHOCTH,
CIOCOOHOCTh ~ MHUIMMPOBATH, IUIAHUPOBATH M CaMOCTOSITEIbHO  BBIMOJHATH — TaKylo
JesITeNbHOCTb;

MHTEpeC K Pa3sNuuHbIM cepam npodeccHOHANBHONW NeSTETbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BbIOOp OyayIeit npodeccuu U peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K O0Pa30BaHHIO W CaMOOOPA30BAHMIO HA MPOTSDKEHHH BCEH
KHU3HU;

7) 3KOJI0Oru4YeCcKOro BOCIIUTAHMSI:

9KOJIOTMYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3eMie,
OCHOBE €€ CyIlIeCTBOBAHUS;

MIOBBIIIIEHUE YPOBHSA 3KOJOIMYECKON KyJbTYpbl: HNPUOOpETEHHE OIbITa IJIaHUPOBAHUS
MOCTYTIKOB M OIICHKH WX BO3MOJKHBIX IOCIIEACTBUH JUISI OKPY>KaIOLIeH Cpe/Ibl;

OCO3HAHKE TI00ATFHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel X pelIeHus;

CTIIOCOOHOCTh HMCIOJIB30BAaTh MpHUOOpeTaeMble TIPU M3YYCHUN OWOJIOTHUH 3HAHUS M YMEHHS
NpU pelIeHUH MpoOJieM, CBSA3aHHBIX C pAIMOHAIBHBIM IMPHPOJIONONIBE30BaHIEM (COOIIOACHNE
IpaBUJ MOBEJCHHUSA B INPHUPOJIE, HANPABIECHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHochepbl);

aKTHMBHOE HENpUATHE NEHCTBUH, MPUHOCAIIMX BpeJ OKpY’KaloLled NpUPOTHON cpene,
yYMEHHE NPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKHE MOCIEACTBUS IMpeIITpUHUMAEMbIX
JNEUCTBUN U IIPENOTBpaLIaTh UX;

HAJIMYUE PA3BUTOTO HKOJOTHUECKOTO MBIIUICHHS, IKOJOTHUECKOW KYJBTYPHI, OMbBITA
JESTeTBbHOCTH  OKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCI HMH B
MO3HABATEILHOW, KOMMYHUKAaTHBHONW W COLMAIBHOW TPAaKTHKE, TOTOBHOCTH K YyYacTHUIO B
MPAKTUYECKOH eATENTbHOCTH SKOJIOTHYECKOI HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKM U OOLIECTBEHHOW TNPAKTHUKH, OCHOBAaHHOTO Ha JWaiore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUDE;

COBEpPILECHCTBOBAHHE S3bIKOBON M UUTATEIBCKOM KYJIBTYPHI KaK CPEJCTBA B3aMMO/ICHCTBHS
MEXy JTFOJIbMU ¥ TTO3HAHUS MUPA;

MOHMMaHue crenu(UKU OMONOTUM KaK HayKH, OCO3HaHUs e€ poiu B (POPMHUPOBAHUH
paLMOHATIBHOIO HAYYHOI'O MBIIUIEHHUS, CO3/1aHUH LIEJIOCTHOTO TMPEACTaBIEHUS 00 OKpYXKarolleM
MHUpe KaK O eIMHCTBE NPUPOMABI, UEIOBEKAa U OOIIECTBA, B TIO3HAHUH TPHPOIHBIX
3aKOHOMEPHOCTEH U peleHUH MpoOIeM COXpaHeHHsI TPUPOTHOIO PAaBHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTHU Ul COBPEMEHHON LMBMIM3ALMU: 0OeCreueHus
HOBOT'O YPOBHS pa3BUTHs MEAMLUHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, COCOOHBIX
pemaTb pecypcHble IpoOIeMbl pa3BUTHsI YEIOBEUECTBA, IOUCKA MyTeH BbIXO/a U3 III00AIBHBIX
AKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHAIbHOMY
MCTIOJIb30BaHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHMUN B LIENAX IMOBBIMIEHHs OOLIEH
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, KaK COCTaBHOW 4YacTH (yHKIIMOHAIHHON
rpaMOTHOCTH 00y4arouxcs, popMupyemMoit pu u3y4eHnu OUoIoruy;



MOHMMAHUE CYIIHOCTH METOJIOB TMO3HAHMS, MCIIOJNBb3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh TOJy4YaeMble 3HAHWS Uil aHAIM3a W OOBSICHCHUS SIBJICHHMA
OKPY’KAIOIIETO MHpa U TPOUCXOMASIIUX B HEM H3MEHEHHUH, yMEHHE JellaTh OOOCHOBaHHBIC
3aKIIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIMXCS JAHHBIX C IIETBI0 ITOJTyYCHHS
AOCTOBECPHBIX BEIBOJIOB,

CIIOCOOHOCTh CaMOCTOSITEJIPHO HCIIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS Ui PEUICHHUS
npo0JIeM B peaibHBIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHHUC LECHHOCTHU Hay‘-IHDﬁ ACATCIIbHOCTH, TOTOBHOCTb OCYHICCTBJIATH NPOCKTHYIO U
HCCIIEIOBATENBCKYIO JACSTENFHOCTh HHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOPa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAHUA 10 OHOJOTMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTIMU.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeagmMeTHble pe3ysbTaThl OCBOEHHUsS yueOHOro mpeamera «bHOJOTHsD) BKIIOYAIOT:
3HaYMMble A8 (OPMUPOBAaHUS MHPOBO33PEHHUS  OOYYAIOLIMXCS  MEXAUCLUILIMHAPHbIE
(MexnpeaMeTHbIE) 00IIeHay YHbIe TOHATHS, OTPaKAIOIHNE 1IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METOI0B MMO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIus,
SBJICHHUE, TPOIECC, CHCTeMa, HAay4HBIH (DaKkT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIEIOBAaHUE, HAOIIOJEHUE, W3MEPEHHUE, SKCIIEPUMEHT U JPYIUX), YHUBEpCaJIbHbIC
yueOHble JeHCTBUS (TO3HABaTelbHbIE, KOMMYHHUKATUBHbIE, PEryJISTHUBHbBIE), 00ECIIeUYnBaIOLINE
¢dbopMupoBaHre (PyHKIHOHAJIBHOM I'PaMOTHOCTH U COLMAJIbHONW KOMIIETEHIMM OOydaroluxcs,
CIIOCOOHOCTb o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMA W YyHHBepCaJlbHble Yy4eOHble JEHCTBHS B II03HABAaTEILHOW U
COLIMAJIbHON MIPAKTHKE.

MertamnpeqMeTHble pe3ysibTaTbl OCBOCHMS INPOrpaMMbl CpelHEero oOIero oOpa3oBaHUs
JOJKHBI OTPaKaTh:

OgiaeHHe YHHMBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUSIMU:

1) 6a3oBble JJOorMUYecKUe AeHCTBUSI:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh W aKTyaJlU3UpOBaTh NPoOJIEMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh IIPU OCBOECHUHM 3HAHMM NPUEMBI JIOTMUECKOI'O MBIIUICHUs (aHalu3a,
CHHTE3a, CpaBHEHHUS, KiIacCHU(PUKaluu, 0O0O0OLIECHHS), PaCKpbIBaTh CMBICH OHOJIOTHYECKUX
MOHATHUH (BBLIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABINBATh CBSA3U C APYTUMHU IOHATUSAMN);

ONpEeAENATh LENHU JIeATENbHOCTH, 3a/JaBas IapaMeTpbl UM KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3YJIbTAThI IEATEIBHOCTH C IIOCTABIECHHBIMU LIETSMU;

UCIIOJIb30BaTh OMOJIOrMYECKUe MOHATHSA Uid OOBSCHEHUS (aKkTOB M SBICHUH >KUBOUN
MIPUPOJIBI;

CTPOUTh JIOTUYECKUE pacCyXJIeHHs (MHIYKTUBHbIC, JAENYKTUBHBIE, [0 AaHAJOIUN),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTHBOPEUYUS] B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYJINPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

IIPUMEHATH CXEMHO-MOJENBHBIE CPEACTBA Ul IIPEICTaBICHUs CYLIECTBEHHBIX CBS3EH U
OTHOUIIECHUN B U3y4YaeMbIX OMOJIOTHYECKHUX OOBEKTaX, a TakKe MPOTHUBOPEUUH pa3HOro po/a,
BBISIBIICHHBIX B PA3TUYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;



pa3pabaTeIBaTh TUIAH PEIICHHUS POOIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePHATbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JEATEIBHOCTH, OLIEHHUBATh COOTBETCTBHE PE3YJIHTATOB IIETISIM,
OLIEHMBATh PUCKH MOCIEICTBUMN AESITETbHOCTH;

KOOPJWHUPOBATh W BBINIOJNHIATE pPa0OTy B YCJIOBUSAX pPEaTbHOTO, BHPTYAIBHOTO U
KOMOMHHMPOBAHHOTO B3aMO/ICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPH PEIICHUN KU3HEHHBIX MPOOIeM.

2) 6a3oBbIe HCCIeA0BATENbCKUE eCTBUS:

BJIa/ICTh HABBIKAMH y4eOHO-HCCIICOBATEILCKON U MPOCKTHOW AESITeIbHOCTH, HaBBIKAMU
paspemieHus: mpoodiieM, ClIOCOOHOCTHIO W TOTOBHOCTBHIO K CAMOCTOSITEIIbHOMY TIOMCKY METO/IOB
pelIeHHs MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOAOB TIO3HAHUS;

UCIIONIb30BaTh PAa3IMYHble BHUABI JAEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETANNH, MPEOOPA30BAHUI0O W MPUMEHEHHUIO B YYEOHBIX CUTYalHsSX, B TOM YHUCIE TPU
CO3/1aHUU yUEOHBIX U COLIMATBHBIX MPOEKTOB;

(dbopMupOBaTh HAYYHBIA THIT MBIIUICHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITUSMH U METOJIAMU;

CTaBUTh U (OPMYJIHPOBaTH COOCTBEHHBIE 33/a4M B 0Opa30BATENbHOM AEATEIBHOCTU U
KU3HECHHBIX CHTYAIHsIX;

BBISIBIISAITh TIPUYMHHO-CIICAICTBEHHBIE CBSI3M M aKTYaJIM3MPOBATh 33/1ady, BBIIBUTaTh
TUMOTE3y €€ pelIeHHs, HaXOIUTh AapryMEHThl JUIs JI0OKa3aTeNbCTBa CBOUX YTBEPXKICHHIA,
3a7aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBAaTh TMOJYYEHHbIE B XOJAE pEIICHUs 3aJa4d pe3yNbTaThl, KPUTHUYECKH
OLIGHHBAThH UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH 1IEJCHANPABICHHBIM MOMUCK MEpEeHOca CPEACTB U CIIOCOOOB JEUCTBUS B
MPOQECCUOHATIBHYIO CpPEy;

yMeTh TEPEeHOCUTh 3HAHWS B  TO3HABATEIBHYI0 M  IPAaKTHYECKylo  oOJacTu
KHU3HEACSITETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeif;

BBIIBUTATh HOBBIE WJCH, MpeaaraTb OpPWUTHHAIBHBIE TMOAXOAbI M PEIICHUS, CTaBUTh
pOoOJIEMBI U 3aJ1a4H, JOMYCKAIOIUE allbTEPHATUBHBIC PEIICHHUS.

3) paGora ¢ unopmanueii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX MCTOYHUKAX WH(MOpMANUU (TEKCTE y4eOHOTro Mmocodwus,
HAYYHO-TIONYJISIPHOW JIMTEpaType, OMOJOTHYECKUX CIOBApSAX M CIIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHAIM3UpPOBATh HMH(OPMAIMIO DPA3TUYHBIX BHUIOB M (QOopM
MIPEJICTaBICHUS, KPUTUUYECKH OI[CHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(dbopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOABI TNPH IOWCKE W O0TOOpe
Ouonoruueckoit HHpopMaIi, HeoOX0IUMOM sl BHITIOJIHEHUS yUeOHBIX 3a/1a4;

MpUOOpeTaTh OMBIT HCHOJIB30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEpIIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY TpEACTaBICHUS OHUOIOTHYECKOM
nHpOpManuu (CXeMbl, TpadUKH, TUarpaMMBbl, TAOIHIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAY4YHBIM SI3bIK B KA4eCTBE CpEACTBAa NpH padboTe C OHOJIOTHMYeCKOu
nHpopMaluel: MPUMEHITh XUMUYeckue, GU3NYecKue W MaTeMaTHueCKHe 3HaKh U CHMBOJIBI,
dbopmynel, a00OpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M TPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;



BNIQJICTh HABBIKAMHU pACIO3HABAaHUS M 3alIUThl  HH(pOpMammu, WHHOPMAIMOHHON
0€301acHOCTH JIMYHOCTH.

OgiaeHHe YHMBePCAJIbHBIMA KOMMYHHUKATUBHBIMHU JAeHCTBUAMM:

1) oOmenume:

OCYIIECTBISATh KOMMYHHUKAIIMUA BO BceX cepax >KM3HU, aKTUBHO Y4YacTBOBATH B JIMAJIOTe
WIH JUCKYCCUU TIO CYIIECTBY 0OCYyXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CY)KJICHHS OTHOCHUTEIBHO BBIIIOJHEHUS TMpeiaraéMoM 3aJadd, Y4YWUTHIBaTb HWHTEPECHl M
COIIACOBAHHOCTH MO3UIMI IPYTUX yYaCTHUKOB AMAJIOra WIN AUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBa OOILICHMs, MOHMMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIMKTHBIX CUTYaIlUi, YMETh CMATYATh KOH(IUKTHI U
BECTH IIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIEHUS M B3aMMOJIECHCTBHS, MOHUMATh HAMEPEHUS
JOPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIIEHHE K COOECETHUKY M B KOPPEKTHOU (opme
(bopMyIIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3Jaratb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAA 1eSITeJIbHOCTD:

MOHMMATh U UCMOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M MHAMBHUAYaJIbHON pabOTHI MpHU
peleHn OMOJIOTHYECKO MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIITOBBIX
(dhopM B3aUMOJICHCTBUS MPH PEIICHUH YIeOHOH 3a1auu;

BbIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX ACHCTBUN C YYETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ0r0 4jeHa KOJIEKTHBA;

MPUHUMATh LEJIU COBMECTHOM JESITENIbHOCTH, OpPraHU30BBIBATH M KOOPAMHHPOBATH
JNEUCTBUSL N0 €€ JOCTH)KEHHUIO: COCTAaBJATH IUIAH JCHCTBHM, pacHpelessTb POJIM C YYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KA4eCTBO CBOETO BKJIaZa M KaXJIOTO yYaCTHHKA KOMaH/BI B OOIIMIT pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaJyiaraTh HOBBIE NPOEKTHI, OLICHUBATh WMJIEU C IMO3UIMH HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATETUYECKOE TOBEACHHE B pA3JIMYHBIX CUTYalMsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

OBjaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeCTBUAMM:

1) camoopranm3anms:

HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABIECHUS NpoOJeM M HUX pelIeHus B
KU3HEHHBIX U YUYCOHBIX CUTYAIMSIX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKHX 3HAHMI 11eeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSIX U MOCTYIKax MO OTHOUICHHIO K KMBOM NPUPOJE, CBOEMY 30POBBIO U 3/10POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBIIATh IMO3HABATENBHYIO IESTENBbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh H (OPMYITUPOBATH COOCTBEHHBIC 3aladll B OOPa30BATEIBHOW JEATEIBHOCTH H
KU3HEHHBIX CUTYAIMSIX;

CaMOCTOSITENILHO COCTaBIISATh IUIAH PEUIEHUsI TPOOJIEMBI C YUYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NPEAIIOUTECHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPENOYTEeHUM;

JieNaTh OCO3HAHHBINM BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;



OLIEHUBATh PUOOPETEHHBIH OIBIT;

CTIIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IUPOKON SPYAHMIINU B Pa3HBIX 00IACTIX
3HAaHUH, TOCTOSITHHO NOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCThH, OLCHUBAThH
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIaJIeTh HAaBBIKAMU [103HABATEIbHON peQUIEKCUU KaK OCO3HAHMsI COBEPILAEMBIX AECHCTBHUM
Y MBICIIMTENBHBIX MPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIOIB30BATH MPUEMBI pedIieKCuu
UIsL OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIN3€ PE3yJIbTaTOB JEATEIbHOCTH;

3) npuHsATHE Ce0S U APYIrUX:

MIPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U APIYMEHTBI PYTHUX IIPU aHAJIN3€ PE3YJILTATOB NEATEIbHOCTH;

NIPU3HABaTh CBOE MPaBO U MPaBo APYTUX Ha OIINOKH;

pa3BUBATh CIOCOOHOCTH IOHUMATh MUP C MO3UIMU APYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmetHsie pe3ynbTaThl ocBoeHHs nporpaMMbl COO mo 6monoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buoorus» HaydHble 3HAHHSA, YMEHUS U
CrocoObl JEeMCTBHI 1O OCBOEHHIO, WHTEpIpeTalu M MpeoOpa3oBaHUIO0 3HAHWUN, BHJIBI
NEeSITeIbHOCTU 10 MOJTYYEHHIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHWM B Pa3IMYHbBIX YUEOHBIX
CUTyallUsiX, a TaKK€ B pealbHbIX JXU3HEHHBIX CHUTyallUsiX, CBA3aHHBIX ¢ Owuosorueil. B
IporpaMMe IpeaMETHbIE PE3yJIbTaThl IPEACTaBIEHBI 10 roJjaM 00yueHHs.

[IpenmeTHsle pe3ynbTaThl OCBOCHMs YydeOHoro mnpenmera «buonorust» 6 10 knacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUKH O MeCT€ M POJH OHOJIOTMH B CHCTEME HAYYHOTO 3HAHHUS
€CTECTBCHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOH KAapTHHBI MUpPA H
HAy4YHOTO MUPOBO33pPEHUS, O BKJIaJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE
ouonoruu, GyHKIMOHAILHOM PaMOTHOCTH Y€JIOBEKa JIJIsl pEeLIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOIOIMYECKMX TEPMHHOB M MOHSTUMN: JKU3Hb, KIIETKA,
opraHusM, MeTabogu3M (0OMEH BEIIeCTB W  MPEBpallleHue DJHEPruu), TOMEOCTa3
(camoperynsiiusi), ypOBHEBas  OpraHM3alMs  KHBBIX  CHCTEM, CaMOBOCIPOM3BE/ICHUE
(penpoyKiys), HaCIEeICTBEHHOCTh, U3MEHYMBOCTb, POCT U PA3BUTHUE;

yMEHHE H3jaraTb OHOJOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAasi, MyTallMOHHAs,
[EHTpaJbHasl JIoTMa MOJEKyJsipHoW Omonorum), 3akonsl (I'. Mengens, T. Moprana, H. W.
BasuiioBa) u ydenus (0 HeHTpax MHOrooOpasus U MPOUCXOXKICHUS KylIbTypHbIX pacTtenuid H. .
BasuiioBa), onpeensats rpaHULbl KX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BIaJIeTh METOJaMHM HAy4YHOTO MO3HaHUS B OMOJIOTMU: HAOJIOJEHHWE U ONMHCAHUE
KMBBIX CHUCTEM, IIPOLECCOB U SBJICHWH, OpraHM3alus W MPOBEAECHUE OHUOJIIOTUYECKOro
OKCIIEPUMEHTA, BBIABM)KEHUE THMIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
BEJIMYMHAMU, OOBSCHEHUE IIOJIyYE€HHBIX pPE3yJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX IOHSTHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATH CYLIECTBEHHBIE NPU3HAKU BHPYCOB, KJIETOK IMPOKAPUOT U 3YKApHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U



NpeBpallleHus] YHEPTUM B KIETKe, (POTOCHMHTE3a, MJIACTUYECKOTO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHMS, PA3MHOKEHUS, MHAUBUAYAIBHOTO PAa3BUTHS
opraHusmMa (OHTOTEHE3);

yYMEHHE MPUMEHSATh MOITy4YE€HHbIE 3HAHUS Ul OOBSCHEHUs OMOJOIMYECKHX INPOLECCOB U
SIBIIGHUH, NI IPUHATHUS TIPAKTUUECKUX PELICHUI B MOBCETHEBHON KU3HU C 1I€JIbI0 0OecTieueHus
0€30IaCHOCTH CBOETrO 370POBbS M 3[0POBbS OKPY)KAIOUIMX JIFOJEH, COOMIOJEHHUsS HOPM
IpPaMOTHOTO TMOBEJICHHUS B OKpY)Karolled NpUpOJHON cpele, NMOHMMaHME HEOoO0XOAUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OHMONOTMM M OMOTEXHOJOTHH U parMoOHaIbLHOTO
IIPUPOIONOIB30BAHUS;

yMEHHE pellaTh »JJIEMEHTapHble T'E€HETHMYeCKHE 3aJaud Ha MOHO- U JAUTrMOpuaHOE
CKpEILMBAaHUE, CIIETNIEHHOE HACJIEeI0BAaHUE, COCTABIISATh CXEMbl MOHOTMOPUAHOTO CKPEIINBAHUS
11 TIpeICKa3aHusl Hacle10BaHUs IPU3HAKOB y OPraHU3MOB;

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U NpaKTHYecKue paboThl, coOI0AaTh MpaBuia Mpu
paboTte ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOUIYIO IICEBJIOHAYYHBIE 3HAHMSA W3 DPA3NUYHBIX MCTOYHHMKOB (CpeicTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIOMYJISIpHbIE MaTepHalibl), 3STUYECKUE ACTEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE THCbMEHHBIE U YCTHBIE COOOIIeHUs, 00001mas
OMOJIOTMYECKYI0 HMH(QOPMALMIO K3 HECKOJBKHX HCTOYHUKOB, TIPAMOTHO HCIIOJIb30BaTh
MOHSTUHHBIN anmapar OHOJIOTHH.

[IpenmeTHsle pe3ynbTaThl OCBOeHMs YydeOHoro mnpenmera «buonorus» e 11 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUNH O MeCTE€ M POJM OHOJOTHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MUpA U
HAay4YHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE
ouonoruu, GyHKIIMOHATEHON TPAMOTHOCTH YeJIOBEKa IS PEUICHHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAECPKaHNE OMOJIOIrMUECKUX TEPMUHOB U MOHATHH: BUJ, MOMYJISLNA,
reHo(oH/, »HBOJIOLMSA, MABWXKYIIME CUIbl ((akToOphl) HBOJIOLMH, PUCIOCOOIEHHOCTD
OpPraHu3MOB, BHJI000pa3oBaHHE, HKOJOTHYECKHE (DAaKTOphl, SKOCHCTEMa, MPOJIYLEHTHI,
KOHCYMEHTBI, PeIyLIeHThI, LIeNH MUTaHUs, SKOJIOrHUYecKas MupaMua, OMoreomneHos, ouocgepa;

yMEHHE Wu3/Iaratb Ouonornyeckue Teopur (3BomonuonHas Tteopus Y. JlapsuHa,
CUHTETUYECKAsi TEOPHS IBOJIIOLINN), 3aKOHBI U 3aKOHOMEPHOCTH (3apopliieBoro cxoacrsa K. M.
bapa, uepenoBanus rnaBHbIX HampasiieHud u nyrted somonuu A. H. CeseproBa, yueHus o
ouocdepe B. U. BepHackoro), onpeneisiTh FpaHULIbl KX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BIaJIeTh METOJaMHM HAy4HOTO NMO3HAaHUS B OMOJIOTMU: HAOJIOJEHHWE U ONHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBIICHUH, OpraHu3alus W TMpOBEJCHHE OUOJIOTUYECKOrOo
HKCIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEoyEeMbIMU
BEJIMYMHAMH, OOBSCHEHUE IOJIyYEHHBIX DPE3yJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX IOHSTHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTATOB;

YMEHUE BBIIENATh CYIIECTBEHHbIE PU3HAKUA CTPOCHHS OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
MOMYJISIUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEAYyLEHTOB, OHOTeOleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOIECCOB:  HACJIEICTBEHHOM  HW3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BH1000pa30BaHMsI, PUCTIOCOOJICHHOCTH OPTaHU3MOB, JIEHCTBUS DKOJIOTHUECKUX (DaKTOPOB Ha
OpraHU3MBbl, IIEPEeHOCa BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAaX, AHTPOIIOT€HHBIX U3MEHEHH



B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ounocdepe;

yYMEHHE MPUMEHATH TMOJTY4YEeHHBIC 3HAHUS Ui OOBSCHEHUSI OMOJOTHMYECKHX IPOIECCOB U
SIBIIGHUH, 17151 IPUHATHUS IPAKTUUECKUX PEUICHUI B MOBCETHEBHON KU3HU C 1IeJIbI0 00ecTieueHus
0€30IacHOCTH CBOETO 3I0POBBS M 30POBBS OKPYKAIOUIMX JIIOJCH, COONIOJACHUS HOPM
IPaMOTHOTO TIOBEACHUSA B OKpYKAIOLIEH NPUPOTHON cpele, MOHMMaHHE HEOOXOAUMOCTH
UCIIONIb30BaHUS JOCTUKEHUN COBpPEMEHHOM ouonoruu TUIS parroHaIbHOTO
MPUPOIOIIOIB30BAHNUS;

YMEHHUE pellaTh >JeMEHTapHble OHOJIOTMYECKHE 3aJaud, COCTaBISATh CXEMbI MepeHoca
BEILIECTB U SHEPTHUH B IKOCHCTEMaxX (11X MUTAHNUA);

YMEHHE BBINOJIHATH JIAOOPAaTOPHBIE M TPAKTHUYECKUE pabOThI, COONOIATh MpaBHia MPU
pabote ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHUBATh W WHTEPHPETHPOBATH HH(DOPMAIMIO OHOIOTHYIECKOTO
COJiep>KaHus, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHHUS W3 PA3NUYHBIX UCTOYHHKOB (CpeicTBa
MaccoBod HWH(pOpMallMK, HAYYHO-TOMYJISIpHbIE MaTepHalibl), paccMaTpUBaTh TJI00ANbHbBIE
HKOJIOTHYECKUE MPOOIEeMBbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLIECHUIO K HUM COOCTBEHHYIO
MO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE TIHCHMEHHBIE M YCTHBIE COOOMIeHUs, 00001mas
OMoNIOTNYeCcKyI0 HH()OPMAIHIO M3 HECKOJIIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIB30BATh
MOHSATUWHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne KonnyecTBo yacoB
HaumeHoBaHuUe pa3/esi0B U TeM NMPOTrPaMMbI
n/n DJIEeKTPOHHBIE 00pa3oBaTe/IbHbIE PeCypChl
Bcero | KP 1P
1 buosnorus kak Hayka 2 0.5 bubnuoreka L{OK https:/m.edsoo.ru/7f41¢292
2 JKuBbI€ CHCTEMBI M MX OpPraHU3alus 1 bubmumoreka I1OK https:/m.edsoo.ru/7f41¢292
3 XHMMHYECKUI COCTAB U CTPOEHUE KIIETKH 8 1 bubmuoteka [{OK https://m.edsoo.ru/7f41¢292
4 KuznenesaTeIbHOCTh KICTKU 8 0,5 bubaunoreka IHOK https://m.edsoo.ru/7f41¢292
5 PasMHOXCHHE W HHJMBUILYATIbHOE PAsBHTHE 4 0,5 bubmoreka LIOK https:/m.edsoo.ru/7f41¢292
OpPraHUu3MOB
6 HacnezicTBeHHOCT, 1 H3MeHIHBOCTS 8 2 but6mmoreka [IOK https://m.edsoo.ru/7f41¢292
OpPTraHU3MOB
7 Cesexius OpraHH3mMoB. OCHOBEI 3 bubmoreka LHOK https:/m.edsoo.ru/7f41¢292
OMOTEXHOJIOTUU
PezepBHOE Bpemsi bu6mmoteka [{OK https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10O I[TPOTPAMME | 34 2 4,5
11 KJIACC
1 OCHOBBI 3BOJIFOIIMIOHHOTO YYEHUS 0.5 bubnmoreka [{OK https://m.edsoo.ru/7f41cc74
M 0 0.5
2 HOTOODPASHE  OPTatusMOB  Kak  pesyJeTat bubmuoteka [{OK https://m.edsoo.ru/7f41cc74
HBOJIIOLIUU
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMIie 3 bubmmoreka LHOK https:/m.edsoo.ru/7f41cc74
4 OCHOBBI PKOJI0THU 1 bu6muorexa LIOK https://m.edsoo.ru/7f41cc74
VYuenue o Ouochepe. Oxpana npupozbt bubnuoreka LIOK https:/m.edsoo.ru/7f41cc74
PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 1 ) )
[MPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne Tema ypoka KosamvectBo 4acos Mara DJIEKTPOHHBIEC 00pa30BaTe/IbHbIC
n/n Bcero | KP | IIP U3yqeHus pecypchl
bubanoreka 1HOK
1 E;?;Ol{;dfgzzz;g;:;: gaylca. 1 https://m.eds00.1u/863e6122
Y https://m.edsoo.ru/863e632a
Mertoabl TMO3HAHUSA YKUBOM MIPUAPO/IBL.
IIpakTHyeckas padora Ne 1 «/cnonb3oBaHue bubnmuoreka HOK
2 1 0.5
pa3IUYHBIX METOHO0B npu A3yYECHUU https://m.edsoo.ru/863e6122
OMOJIOTMYECKUX OOHEKTOBY
Tema 2. K e cHucTe opraHmsa
3 Bnrnomqecﬁﬁleﬂ C:C”;BZ?I Hnnz)‘ el(?gbIHHH ml/ll?( 1 bubsmorexa HOK
R https://m.edsoo0.ru/863e6564
W3Yy4YEHHUE.
Tema 3. XuMuyeckMidi COCTAaB W CTPOEHHUE
4 KJeTKH. XUMHYECKHH COCTaB KIETKH ]gona u 1 Bubmioreka HOK
’ https://m.edsoo.ru/863e674¢
MUHEpaJIbHbIE COJIH.
bubanoreka 1HOK
5 benku. CoctaB u cTpoeHne OEIKOB 1 https://m.cdsoo.r/863e6b72
depMeHTBl — OHOJIOTUYECKHE KaTaan3aTOPhI.
6 JlaGoparopnas pabdora Ne 1 «M3yueHue 1 05 bubnuoTeka HOK
KaTaJIMTUYECKOW aKTHUBHOCTH (epMEeHTOB (Ha ' https://m.edsoo0.ru/863e6b72
IpUMEpPE aMIJIa3hbl WU KaTajasbl)»
Bubnuoreka LHOK
7 Yruesopl. Jlunuzet ! https://m.eds00.ru/863e6870
bubanoreka LHOK
8 Hyxneunossie kucinotsl. ATO 1 htths://m. edsoo.ru/863e6d5c
9 Hcropust u meToapl n3ydeHus kiaetku. Kiierounas 1 bubnmmoreka HOK
TeOpus https://m.edsoo.ru/863e6e88
10 KiieTka Kak 11eJI0CTHAs! KUBasi CUCTEMA 1
11 Crpoenue 9YKapuOTHYECKOI KIIETKH. 1 0.5 bubmuoreka HOK
JlabopaTtopnas padora Ne 2 «l3yuenue https://m.eds00.ru/863e6f10

CTpOCHMsI KJIETOK pPAacTeHMH, dUBOTHBIX, I'pUOOB

https://m.edsoo.ru/863e716¢




u OakTepuil MOA MHMKPOCKOIIOM Ha TOTOBBIX
MUKpoIpenaparax 1 uxX ONUCaHHe»

12 Tema 4. /KuzHenesiTeJIbHOCTh KJIETKH. bubnmoreka HOK
OOMEH BELIECTB WIX META00IU3M https:/m.eds00.1u/863e766¢
bubanoreka HOK
13 @orocuHTEe3. XEMOCHHTE3 hitps://m.edsoo.ru/863¢7c98
N bubnmoreka LHOK
14 JHepreTHIccKui 06Men https://m.edsoo.ru/863e7aae
JKu3HeHHBI LMK KIeTKUA. JledeHne KIICTKH.
15 Muwuto3.  Jlaboparopnas  paGora Ne 3 0.5 bubnuoreka HOK
«HaOmronerne wurOo3a B KIETKaX KOHYHMKA ) https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX MUKpPONpenapaTax
16 KonTpoannas padora Ne 1
17 buocunTes Oenka. Peakiius MaTpuaHOro CHHTE3a Eubmiorexa HOK
) 5 P https://m.edsoo.ru/863e¢796¢
bubnmnoreka LHOK
18 Tpancmspa — Guocerres Gemca https://m.edsoo0.ru/863e796¢
19 Hexnerounsie GoOpMBbI )KU3HU — BUPYCHI bubnmorexa HOK
P Py https://m.eds00.1u/863e7540
Tema 5. Pa3zmHo:KeHHe M WHAUBHAYAJIBLHOE bubnuoreka HOK
20 pa3BuTHE OPraHU3MOB. https://m.edsoo.ru/863e81b6
DopMbl pa3MHOXKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e83 1e
. bubnmnoreka 1HOK
21 Meiios https://m.edsoo.ru/863e7f4a
OOpa3oBaHrne U pa3BUTHE TMOJIOBBIX KIETOK.
Orm1010TBOPEHHE.
bubnmoreka LHOK
22 JlabopaTtopnas padora Ne 4 «[3yueHue 0.5 htps://m.edsoo.ru/863e8 1b6
CTPOCHUSI  TOJOBBIX KIETOK Ha  TOTOBBIX
MUKpOTIpEnapaTax»
23 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB Eubmiorexa HOK
JIHBIILY P p https://m.edsoo.ru/863e8436
24 Tema 6. HaciaeacTBeHHOCTH 1 U3MEHYHBOCTH bubnuoreka LHOK

OpPraHu3smMoB. I'enernka — Hayka 0
HaCJICACTBCHHOCTH M U3MCHYMBOCTHU

https://m.edso00.ru/863e8612




25 3aKOHOMEPHOCTH  HACIEOBaHUS  MPU3HAKOB. 1 bubnuoTeka HOK
MoHoruOpuHoe CKpelBaHue https://m.edsoo0.ru/863e8878
JurubpuaHoe CKpElIMBaHNUE. 3akoH bubnmmoreka HOK

26 1
HE3aBUCUMOI'0 HACJIENOBAaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CrenneHHoe HacJIeTOBaHHE MPU3HAKOB.

JlaGopaTopHas abora Ne 5 «lI3yuyeHme

27 e3 J'II;TaT(E)B M0H0€I/I6 WIHOTO W IATHO z HOT'O 1 0.5 bubmiorexa HOK
pesy pua a pua ’ https://m.edsoo.ru/863e8c60
CKpEeIIMBaHUA Yy Jpo30(uiabl HA TOTOBBIX
MHUKpOTIpenapaTax

8 l'enernka moma. HacnenoBanue mPU3HAKOB, 1 bubGnauoreka LHOK
CLIEIJIEHHEBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3MeHunBOCTS. Henacnencrsennas

3Me ocTtb. JlaGopaTopHa abora Ne 6.
29 ;3Mq?1$2 Ifo I/I(I)I/IK;) HTOIfH}:)ﬁﬂ I]/;I)3MGI:‘-II/IBOCTI/I 1 0.5 bubmorexa HOK
M A 1l ’ ’ https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHaIMOHHOTO pana Hu
BAPHUALMOHHON KPUBOI»
HacnenctBenHnas n3MeHYNBOCTH. JIabopaTopHas
30 paﬁoTi Ne 7. «Ananu3 myranuit y z[posg(bnnl:ﬂ Ha 1 0.5 Bubmioreka HOK
- ’ https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpENapaTax»
I'eneTnka yenoBeka.
bubanoreka LHOK

31 HpakTnyeckas padora Ne 2. «CocraBjieHue u 1 0.5 hitps://m.edsoo.ru/863e8d78
AHAJIU3 POIOCJIOBHBIX YeJI0BEKA)

32 Tema 7. Cejexkuuss OpPraHu3sMoOB, OCHOBBI 1
OuoTexHoJIoruM. CesIeKIMs KaK HayKa M IpoLecce
M o

jy | oo e e e v tox

’ P https://m.edsoo.ru/863e¢9214
MIPOU3BOJICTBA
bubnmoreka LHOK
34 Konrpoanas padora Ne 2 ! https://m.edsoo.ru/863e¢9214
Bubnuoreka HOK
https://m.edsoo.ru/863e¢9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4,5




11 KITACC

Koan4yecTBo 4acoB

JaTa nzydyeHus

IHpumeyanue

Ne Tema ypoxka
n/n Bcero KP P an P

Tema. OCHOBBI 3BOJTIONMOHHOIO Y4eHus (7 4)

1 CraHoBneHue 3BOJIIOLHOHHOTO YUEHUSI. 1
Jloka3arenbCTBa dBOJIOLHH.
IIpakTnyeckas padora Ne 1. BriasieHue

2 TOMOJIOTUYHBIX WM  AQHAJIOTMYHBIX  OPraHoOB, 1 1
pPYAMMEHTOB U aTaBU3MOB.
OpodmonionHas Teopus Y. Jlapsuna.

3 MexaHu3Mbl 3BOIIOLMOHHOIO mpouecca. Poib 1
U3MEHYMBOCTH B 3BOJIIOLUH.
EctectBeHHBIlT 0OTOOp Kak  HaNpaBISIONMIUI

4 IBOJIIOIIMOHHBIN (hakTop. DOPMBI €CTECTBEHHOTO 1
otbopa.
MuxkposBoronus. DneMeHTapHbIe

5 ABOJIIOIIMOHHBIE (DaKTOPBHI. 1
CrniocoOb1 BU1000pa3oBaHusl.
[Tprcnoco0aeHHOCT, OPraHU3MOB K YCIOBUSIM

6 oOuTanus. Makpo3BOIIOIHS. 1
Hamnpanenus u myTH 3BOJIIOLIMH.

7 CuHTeTnueckas Teopus SBOITIOLHUU. 1
3auerHas paboTa

8 Tema. MHoroo0pasue OpraHusMoB  Kak 1

pe3yJabTat 3Boarunu (7 1)
OBomronus pactenuit. Husmue pactenus. O630p
BBICHIMX  CHOPOBBIX pacteHui. JKu3HEHHbIE




LIUKIIBI.

CemenHble pacTeHHs. '0JIOCEMEHHBIE PacTEHMUS.

9 Knaccel  u  cemeiicTBa  HOKPBITOCEMEHHBIX
pacTeHun.
I'pubObl M NMUIIAHHUKK KaK OTIEJIbBHOE I[apCTBO
10 OpraHU3MOB
DBOJIIOLIMS KUBOTHBIX. MsorooGpa3ue
11 0€CI03BOHOYHBIX. KuzHeHHble LIUKJIBI
OTJIETIbHBIX MPEACTABUTENCH.
Mmuoroo6pasue XOPJOBBIX KUBOTHBIX.
12 XapakTepucTuka KJIacCOB MIO3BOHOYHBIX
KUBOTHBIX.
DBouondsl opraHoB u cucrem. JlabopaTopHasi
paGora Ne 1. dunoreHes opraHoB M CHUCTEM
OpraHoOB Yy KUBOTHBIX.
13 DOBONIONMS M THUIBI METa0ONnM3Ma B JKHUBBIX
OpraHu3Max.
CoBpeMeHHas cuctemMa OpraHu4eckoro Mupa.
14 KonTpoabnas padora Ne 1
Tema. Bo3HUKHOBeHHE U pa3BUTHE KU3HU HA
3emute (3 1ac)
OCHOBHBIE TUIIOTE3bl IPOUCXOXKICHUS KU3HU HA
15 3emie.
OcCHOBHBIE 3Tamnbl 3BOJIOLMH  OPraHHYECKOTO
MHUpa Ha 3eMJIe.
16 CoBpemeHHbIe MpeCTaBICHUS 0

MIPOMCXOXKICHUH YeJIOBEKa. JBOIOLHUS YEeIIOBEKa
(anTpOTMIOTEHE3).




17

Z[BI/I)KYHII/IC CHIJIBI AHTPOIIOT'CHE34a. Pachr
YCJIOBCKA, UX MMPOUCXOKICHUC U CANHCTBO.

18

Tema. OcHoBBbI 3K0JI0TUH (94)

DKoJorusl Kak Hayka. DKOJOTUYEeCKUe (PaKTOphI
U ux  Kijaccupukanus.  3aKOHOMEPHOCTH
NEeUCTBUSL  DKOJOrMYeckMxX  (akTopoB  Ha
OpraHU3Mbl U MOMYJISILUY.

19

Apantanys OpraHu3MOB K pas3iIHMYHBIM Cpelam
oOuTaHus.

Muoroo6pazue  GopM  IPUCTIOCOOIECHHOCTH
OpPraHW3MOB K YCJIOBHSIM KHU3HH. Bronorndeckue
PUTMBEI.

20

DKOJIOTHYECKas XapaKTEepPHUCTHUKA NOMYJISALNN.

21

CtpykTypa U TuHaMUKa OUOIIEHO30B.

22

TUmbI SKOJIOTHYECKHUX B3aMMOOTHOIICHUM MCKAY
OpraHusmMamu.

23

VYyenne 00 sxocucreMme. IloTOkM BemiecTBa U
SHEPrUM B  OKOCHUCTEMaX, LeMu MUTaHUS.
OKOJIOTHYECKHE UPaMUJIBIL. JlnHamuka
DKOCHCTEM.

24

IMpakTnuyeckas padora Ne 2. Peuienue 3aiad no
9KOJIOTHH/TIPABHIJIO  DKOJIOTHYECKON MHPaMUJIBI,
L[eNU MUTaHUs

25

I/ICKYCCTBCHHI:-IG OKOCHUCTCMBEI.

26

IIpakTyeckas padora Ne 3. OueHka BIUSHUS
TeMIIepaTypbl BO3yXa Ha 4YeJI0BeKa.




Tema. Yuenue o Ouocepe. Oxpana npupoanbl
(6 uac)

27 buocdepa, ee rpanunsl.. buomsl. Kuoe !
BEIIECTBO U €ro (QyHKIHH.

28 buoreoxnmMuueckue UKIIbI. 1

29 Brnusinue denoBeka Ha cOCTOsSTHUE OUOCHEPHI. 1

30 DKoJsiorn4yeckue npoOIeMsl. 1

31 OCHOBBI PALIMOHAIBHOTO IPUPOIONOIb30BAHUS. i
OxpaHa npupozsl.

32 KonTposabHnas padora Ne 2 1
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 3

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

benses /1. K. buonorus. 11 knacc: yue6. Ay oOuieo0pa3oBar. opranusaiiuii: 0a30Bblil ypoBEHb
/ [A.K. benses, I .M. emmmut, JI.H. Ky3nenosa u ap.]; mox pea. .K. bensera u
I'"M. Ipimmmmna. — 3-e uza. — M.: [Ipoceemenue, 2016.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

benses /1. K. buomorus. 11 kmacc: yue6. nist o0meodpazoBar. opraHnuzaiuii: 6a3oBblil ypOBEHb
/ [A.K. benses, I M. emvmut, JI.H. Ky3nenosa u ap.]; mox pexa. J1.K. bensera u
I'"M. Ipimmmmna. — 3-e uza. — M.: [Ipoceemenue, 2016.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
https://myschool.edu.ru/ bu6nuoreka [IOK

http://school-collection.edu.ru Enunas xomiexius mudpoBbix 00pa3oBaTeNbHBIX PECYPCOB.
http://www.openclass.ru OTKpbITBIH Ki1acc. Bee pecypcsl pa3MelieHsl 1Mo mpeaMeTHbIM
o0JacTsIM.

http://interneturok.ru Bupeoypoku o OCHOBHBIM ITpeIMETaM IMIKOJIbHOM POrpamMMmbl.
https://uchi.ru/ «Y4u.py» - UHTEpaKTUBHBIE KypChI 10 OCHOBHBIM NPEAMETaM U MOJATOTOBKE K
IIPOBEPOUYHBIM pabOTaM, a TAK)Ke TeMaTHYECKUEe BeOMHAPHI O AUCTAHIIMOHHOMY O0YUYCHHMIO.
https://resh.edu.ru/ Poccuiickas anekrpoHHas mikosia. bonbioir Habop pecypcoB sl 00yueHUs
(KOHCHEKTbI, BUJCO-JIEKLIUH, YIPAKHEHUS U TPEHUPOBOYHBIC 3aHATHUS, METOIUYECKUE
MaTepHaIIbl ISl YIUTEIS.

http://www.ebio.ru/index-1.html

https://www.youtube.com/playlist?list=PLvtJKssESNrjhRuAnMLezrKtGIIQDjD6 _



https://www.youtube.com/playlist?list=PLvtJKssE5NrjhRuAnMLezrKtGIIQDjD6_
http://www.ebio.ru/index-1.html
https://resh.edu.ru/
https://uchi.ru/
http://interneturok.ru/
http://www.openclass.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/




