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IHOACHUTEJIBHASA 3AIIMCKA

[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
MOCIICACTBHI CBOEH NEATEIHPHOCTH II0 OTHOIICHUIO K OKPYXAIoMIeH cpele, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHUE U COOJIIO/ICHNE Mep TPODUIAKTUKH 3a00JIeBaHUH.

B cucreme cpeanero obmiero obpazoBanus «buosorus», nzydaemasi Ha 6a30BOM YPOBHE,
SIBIAETCA 00SA3aTEILHBIM y‘-Ie6HBIM npeaMeToM, BXOAAIIMM B COCTaB HpeHMeTHOﬁ oOJactu
«EcTecTBeHHO-HAyYHBIC TIPEMETHDY.

Jlnst u3ydeHus: OMoJIoTuM Ha 0a30BOM YPOBHE CPEIHEro O0IIero oOopa3oBaHUs OTBOIUTCS
68 vacoB: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 yac B Hezieno).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosorus Kak Hayka.

buonorust xak Hayka. CBsi3b OHONOTHMU C OOIIECTBEHHBIMH, TEXHUYECKHUMH H JPYTUMHU
€CTECTBEHHBIMH HayKamu, (uiocodueild, 3TUKON, 3CTeTHKOW U mpaBoMm. Ponb Ouonoruu B
(GhopMUPOBaHUN COBPEMEHHOW HAay4YHOU KapTUHBI MUpa. CUcTeMa OMOJOTHYECKUX HAYK.

MeTop1 IO3HAHUS KUBOU MPUPOBI (HAOTIOACHHNE, SKCTIEPUMEHT, OMKICAaHNE, U3MEPEHUE,
KJaccu(uKaius, MOICTMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX).

JeMoHcTpanum:

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

Tabnunp! 1 cxeMbl: « MeTo bl TO3HAHUS )KUBON IPUPOIBD).

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

[Ipaktueckast pabotaNe 1. «Mcmonb3oBaHWe pa3IMYHBIX METOAOB MpPHU H3YYEHUU
OMOOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 UX OPraHU3aIUs.

Xusbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonorud. OTIHUMEe KUBBIX
CUCTEM OT HEOPTAHUUECKOM MPUPO/IBI.

CpoiicTBa OmoOCHUCTEM © WX pa3HooOpaswe. YpPOBHM OpraHu3aiuu OHOCHCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIN,  TKAaHEBBIM,  OPraHU3MEHHBIA,  NOMYJISIIUOHHO-BUJIOBOM,
AKOCHUCTEMHBIHN (OMOTCOIIEHOTUYECKHM ), OMOCHEPHBIH.

JdemoHcTpanuu:

Tabmumpr 1 cxembl: «OCHOBHBIE TPU3HAKH JKU3HH», «YPOBHH OPTraHU3AlUU >KUBOUI
MIPUPOIBD.

Ob6opynoanue: monens mosekyisl JJHK.

Tema 3. XumMHUYeCKHUI COCTAB M CTPOEHUE KJIETKH.

XUMUYECKMH  COCTaB  KIETKA.  XHUMHUYECKHE  DJIEMEHTBhI:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEeHTHI. Bosia 1 MuHEpalibHbIE BEIIECTBA.

@yHKIMU BOJABl M MHUHEPAIBHBIX BeHIeCTB B KieTke. llommepkaHne OCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHrne 6€TKOB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnMble
U 3aMEHUMBIC AMHUHOKHUCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOIA
MOJIEKYJIbl (TIEpBUYHAs, BTOPHYHAS, TPETUYHAST M UYETBEPTUYHAS CTPYKTypa). XUMHUECKHUE
cBOiicTBa OenkoB. buonornueckre GyHKIUU OCITKOB.

®epMeHThl — OHoJorMueckue Katanuzaropbl. CTpoeHue QepmeHTa: aKTUBHBIM ILIEHTD,
cyOctpatHas cneuuduyHocth. Kodepmentsl. Buramunpl. Ominuuss  QepMEHTOB  OT
HEOPraHWYECKUX KaTallu3aTOpOB.

VYrneBojabl: MOHOCaxapuIsl (TII0K03a, pudo3a U Je30Kkcuprubo3a), Aucaxapusl (caxaposa,
JaKTo3a) W ToJMcaxapuibl (Kpaxmall, TJIMKOTeH, IeJI003a). buonorudeckne ¢(yHKIUU
YTJIEBOJIOB.

Jlumuasr:  Tpurauuepuasl, ¢Gochomunuael, crepouabl. [HapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonoruueckne ¢yHkuu junuaoB. CpaBHEHHE YTIIEBOAOB, OCIKOB M JIUIUIOB KaK
HMCTOYHHUKOB DHEPTHUH.



Hyxneunossie kucnotsl: JJHK n PHK. HykneoTunsl — MOHOMEpPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u Qynkmun JIHK. Crpoenne n ¢ynxmmu PHK. Bumet PHK. AT®: ctpoenue u
byHKIHN.

[utomoruss — Hayka o kjerke. KiietouHas Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
(hakTOB B HAYYHOM TO3HAHWUU. METOIbI U3YYCHUS KIIETKH.

Krnetka kak nenoctHas >kuBasi cucrema. OOmie NpU3HaKKU KIETOK: 3aMKHYyTasl Hapy>KHas
MeMOpaHa, mosekynsl JIHK kak reneTudeckuii anmapar, cuCTeMa CHHTe3a Oenka.

Tumbl  KJIETOK: JSyKapuoTHYecKas © mpokapuoTmueckas. (OcoOEHHOCTH CTPOEHUS
MpoKapuoTudeckoi kiaeTku. Knetounas ctenka 6akrepuii. CTpoeHHE 3YKapUOTUIECKOM KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIUKC, UX (DYHKIUH.
[Tnasmatnueckass memOpana, €€ cBoiictBa W (QyHKIMU. [luTorurasma w e€ opraHOWIBI.
OnnomemOpannbie opranouasl kiaetku: DIIC, anmapat ['onbmku, mu3ocomel. [loryaBToHOMHBIE
OpraHOMJbl KJIETKW: MUTOXOHIPHUH, IUAacTUAbl. I[lpouncxoxkaeHne MHUTOXOHIPUN M IUIACTU.
Bune mnactun. HememOpaHHble OpraHOuAbl KJIETKU: PUOOCOMBI, KIIETOYHBINA LIEHTP, IEHTPUOIIH,
pPECHUYKH, KIyTUKH. DYHKIIMK OPTaHOUJOB KIETKU. BrimtoueHusl.

SAnpo — perynsTopHbiid IeHTp kieTku. CTpoeHue siapa: suepHast 000JI04Ka, Kapuoria3ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIecTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, /Ix. Yorcon, .
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «Pacnipenenenre XMMHYECKUMX JJIEMEHTOB B HEXKUBOW  INPUPOJEY,
«Pacrnpenenenne XUMUYECKUX 3JIEMEHTOB B JKUBOM IIPUPOIE».

Tabmumpr u cxembl: «lleprognueckas TabnHMIa XUMHUYECKUX DIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJIbI», «bruocuHTe3 Oenka», «CTpoeHue MoJIeKybl Oenkay, «CTpoeHHe hepMeHTay,
«Hyxneunossie kucinotel. JJHK», «Ctpoenue monexynbsl AT®», «CTpoeHnue 3yKapuoTHUEeCKOM
KIeTKn», «CTpOE€HHE KUBOTHOM KIETKW», «CTpOoeHHe pacTUTEIbHOW KIETKH», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», « CTpOEHUE Ipa KIETKW», « Y TIIEBOABD), «JIMIUIBI».

O6opynoBaHue: CBETOBOW MHKPOCKOM, O0OpyAOBaHWE [UIsl MPOBEICHHUS HAOIIOICHUH,
M3MEPEHH, dKCIEPUMEHTOB, MHUKPOIIpEnapaThl PaCTUTEIbHBIX, KUBOTHBIX M OaKTepUAIbHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparoprast pabora Ne 1. «M3ydeHHe KaTaIMTHUYECKOW aKTUBHOCTH (DepMEeHTOB (HA
MIpUMEPE aMIIIa3bl UK KaTalasbl)».

Jlabopatopnass pabora Ne 2. «M3ydeHume CTpOeHUS KIETOK DPACTCHHM, >XHBOTHBIX H
OakTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U uX OMHUCAHUC.

Tema 4. ’KuzHeaesATeIbHOCTH KJIETKH.

OOmen BemecTB, WIH METa00MU3M. AcCCUMUIAIUSA  (IUIACTHYCCKUA OOMEH) W
TUCCUMMUIISIUS (PHEPTETUIECKUIT 00MEH) — JIBE CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUS BEIIECTB U YHEPTUHU B MTOHUMAHUHM METa0OIU3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPOodHBIA U TereporpodHEI. Pons (hepMeHTOB B 0OMeHe
BEILIECTB U MPEBPAIICHUHN YHEPTUU B KIIETKE.

®dortocunTe3. CmeroBas u TemHOBas a3l (oTocuHTe3a. Peaknum QorocuHTE3A.
OddextuBHOCTH hoTOCHHTE3a. 3HaUeHNE (DOTOCUHTE3a IS )KU3HU Ha 3emiie. BiusHue ycioBuii
cpensl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYpPHBIX PACTEHUH.



XeMocuHTe3. XeMOCHHTe3Upyole Oakrepuu. 3HaYCHHE XEMOCHHTE3a JJIS JKU3HU Ha
3emie.

OHepreTuueckuii oOMeH B  KieTke. PaciueruieHMe  BEIIECTB, BBIACIEHUE U
aKKyMyJIMPOBaHHUE HEPIUM B KJIETKE. DTalbl 3HepreTuueckoro ooMena. ['nukonus. bpoxenue n
ero Buabl. KucioponHoe oOkucieHue, WM KJIETOYHOE  JbixaHWe. OKHUCIUTENTbHOE
¢dochopunuposanue. DPPEeKTUBHOCTH FIHEPTETUUECKOTO OOMEHa.

Peakiun marpuyHoro cuHTe3a. [enermueckas wuHpopmarms u JHK. Peanmzanus
TeHEeTHUYECKOW MH(pOpMalUU B KJIeTKe. | eHeTHYecKHii KOJ M ero CBOMCTBA. TpaHCKpUIIUS —
matpuunblii cunte3 PHK. Tpancnsmus — 6uocunte3 Oenka. Dransl TpaHcasnuu. KoaupoBanue
aMUHOKHCIOT. Posib pubocoM B GMocuHTe3€e Oelka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mctopus otkpeitus BupycoB (. MU.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUpycoB. bakrepuodaru. bonesnn
pacTeHui, )KUBOTHBIX U YE€JIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMyHoepuITa YeIoBeKa

(BUY) - Bo3oyaurtens CIIMJla. OOpaTHas TpaHCKpHIILUS, peBepTaza M HHTErpasa.
ITpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHHA.
JdeMoHcTpanum:

IToprpetsr: H. K. Konsnos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuupr u  cxembl: «Tumsl  mutanus», «Metabomusm»,  «MUTOXOHIPHSY,
«OHepreTuueckuii ooMen», «Xnoporact», «Porocunresy, «Crpoenue JIHK», «Ctpoenune u
dbyHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHermueckuii Kom», «Bupycs,
«baktepuodarn», «Ctpoenue u xu3HeHHbIW 1wk Bupyca CIIWa, Oaxrepuodaray,
«Pemmukanms JTHK».

Ob6opynoBanue: Moaenu-anmukanuu «Yasoenue JJHK u Tpanckpunmms», «buocunres
6enka», «CTpoeHue KIeTK», Moaeib cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIH WK KieTku. WuTepdasza m mwuro3. [Iporeccsr,
npoTekaromue B uHTepdaze. Permmmkamms — peakius matpuunoro cuHrtesa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HabOp — KapuoTwm. J[UTUIOWIHBIN W TalUIOWIHBIA XPOMOCOMHBIE
Habopsl. Xpomatusl. Llutonornueckne OCHOBBI Pa3MHOKEHHUS U WHIAUBUAYAIbHOTO Pa3BUTHSA
OpraHU3MOB.

Henenne knetkun — muro3. Cragum murtos3a. [Ipomeccel, Mpoucxoisumue Ha pa3HbIX
CTaUsAX MUTO3a. BHOJIOrMYECKHIT CMBICT MUTO3A.

[Tporpammupyemast rudesb KIETKH — arnonTo3.

@opmbl  pa3MHOXKEHHS OpraHu3MoB: Oecmojioe M mojoBoe. Buael  Oecnosoro
Pa3MHOXKEHUS: JIEJIEHUE HAJBOE, ITOYKOBAHHWE OJHO- M MHOTI'OKJIETOUHBIX, CIIOPOOOpa3OBaHuE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKIIHH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYUS OT OECIONOTO.

Metiio3. Cragun wmeiosa. IIpoueccsl, mpoucxonasimue Ha craausax menosa. IloBenenue
xpoMocoMm B Meio3e. Kpoccunrosep. buonoruueckuii CMbICH U 3HaU€HHE Meiio3a.

["ameTorenes — mpotecc 00pa3oBaHUsl MOJOBBIX KJIETOK Y KHMBOTHBIX. [10JI0BBIE *Kene3bl:
CEeMEHHUKH ¥ snYHUKHA. OOpa3oBaHWE M PAa3BUTHE TOJOBBIX KJIETOK — ramer (CrepMaro30wu],
AUIEKIeTKa) — crepMmaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SHIEKIETOK W
criepmaro3onioB. OmnoaorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbkl 5MOPHOHAIBHOTO Pa3BUTUS Yy TIO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHUE, TacTPYJISIHs,



opranorenes. IloctamOpronansHOe pa3BuTHE. THUIBI MOCTIMOPUOHAILHOTO Pa3BUTHS: MPSMOE,
HerpsiMoe (TMurHOYHOE). BrusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOpHI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIC YPOJICTBA.

Poct u pa3Butue pactenuid. OHTOreHe3 [BETKOBOTO PACTEHUS: CTPOCHHE CEMEHU, CTaIuu
pa3BUTHSL.

JdemoHcTpanuu:

Tabmumps! 1 cxembl: «DOpMBI pa3MHOKEHHST OPTaHU3MOBY, «/[BOItHOE OII0I0TBOpPEHHE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOXEHUE pPACTCHUI», «JlelleHne KIIETKU
Oaktepuity, «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI», «KIIETOUHBIN LUK,
«Permmukanua [JHK», «Mwuto3», «Meno3y», «IlIpsmoe u Henpsmoe pa3Butue», «l'ameroreHes y
MJICKOTIUTAIOINX U YeNloBeKa», « OCHOBHBIEC CTA U OHTOTEHE3a).

O6opynoBaHue: MHKPOCKON, MuKporpenapaTsl «CrepMaTo30Ubl MIEKOMUTAIOIIETOY,
«sliieknerka Miekonuraromero», «KapuoknHe3 B KiIeTKax KoOpemka JiyKa», MarHuTHas
Mojenb-anmiaukanus «Jlenenue knetkny», moaens JJHK, mogens meTadazHoit XxpoMOCOMBI.

JlaGopaTopHble U MpaKTH4YecKue padoThbi:

Jlaboparopnas pabora Ne 3. «HabmoneHre MuTO3a B KJIIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.

Jlabopatopnass pabora Ne 4. «/3ydeHuwe CTpOEHHsS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieAcTBEHHOCTh U HK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. VMcropusi pa3BuTug reHeTHKUA. Ponb nutomoruv u
SMOpHUOJIOTUN B CTAHOBJICHUU T€HETUKHU. BKIag poCcCHIICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TFeHeTUKH. MeToabpl TeHeTHKU (TUOPUAOIOTHYECKHM, IUTOTeHETUYECKUH, MOJEKYISIPHO-
reHeTudeckuit). OCHOBHbBIE T€HEeTUYECKHUE MOHATHS. ['eHeTrnueckass CUMBOJIMKA, UCIIONIb3yeMasi B
cXemax CKpelIMBaHUM.

3aKOHOMEPHOCTH  HACJENOBaHUS  NPU3HAKOB, yCTaHOBJIEHHble [. MeHnaenem.
MonorubpunHoe ckpemuBanue. 3akoH eAMHO00pa3ust THOPUAOB MepBOro nokoJjieHus. [Ipasuno
JTOMUHHUPOBAaHUS. 3aKOH paCIICIUICHUs] Mpu3HakoB. ['umnore3a uuctoThl ramer. [lomHoe wu
HEMNOJIHOE JOMUHHUPOBAHHUE.

JlurubpuaHoe  CKpellMBaHHWE. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHS  MPU3HAKOB.
[{uToreHeTHueckne OCHOBBI TUTHMOPHUIHOTO CKpEIIMBAaHUA. AHAJIM3UPYIOILIEe CKPEIIUBaHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEIIMBAHUS [IJISI ONIPEICICHHUS TEHOTUTIA OCOOH.

CuerieHHOe HacnenoBaHWe TnpusHakoB. Pabora T. MopraHa 1o CHEMJICHHOMY
HacJieJoBaHMI0 TeHoB. HapyiieHnue cuensieHus reHoB B pe3yiibTaTe KpPOCCUHIOBEpA.

XpoMOCOMHas TEOpPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKHEe KapThI.

I'enernka mosia. XpoMOCOMHOE OIpeAeIeHre mojia. AyTOCOMbBI U MOJOBBIE XPOMOCOMBI.
['omorameTHsie W TeTeporaMeTHbIE OpraHuW3Mbl. HacimemoBanue TPU3HAKOB, CIETUICHHBIX C
MIOJIOM.

N3menunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACIEACTBEHHAs U HACJIeICTBEHHAs. Poiib cpesbl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTH. XapaKTEPUCTHUKA MOAUDUKAIMOHHOW HW3MEHUYMBOCTH.
Bapuaunonnsiii psg v BapuanuronHas kpuas. Hopma peakiuu npusnaka. KonndyecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOpMa peaknnu. CBOHCTBa MOIU(PUKAITMOHHONH N3MEHIHBOCTH.

HacnencrBennas, wid reHOTUIUYECKasi, ©3MEHYUBOCTh. KoMOUHAaTUBHAS U3MEHYUBOCTD.
Melio3 W TOJOBOM TPOIECC — OCHOBA KOMOMHATHMBHON WM3MEHYMBOCTH. MyTarlmoHHAs
n3MeHYnBOCTh. Kiaccudukanus MyTamnuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa u



MPUYUHBI MyTalil. MyTtareHHsie ¢GakTopbl. 3aKOH TOMOJIOTUYECKUX DPSIJIOB B HACJIEICTBEHHOM
n3menurnBocty H. . BaBuiosa.

BuesinepHast HacIeICTBEHHOCTh Y U3MEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapumotun demoBeka. OCHOBHBIE METOAbl TE€HETUKHM YEJIOBEKA:
TCHEAIOTUYECKUM, OJNM3HEIOBBIA, IMTOTCHETUYECKHUM, OHOXMMHYECKHH, MOJEKYJISIPHO-
reHeTHueckuil. COBpPEMEHHOE ONpe/eJeHUe TEeHOTUNA: TOJHOT€HOMHOE CEKBEHHpPOBAHUE,
TeHOTUNHpPOBaHUE, B ToM uucie ¢ nomoiubio [I[P-ananuza. HacnencrtBennsie 3aboneBaHus
YejoBeKa: TeHHble OoJie3HH, OOJe3HHM ¢ HACIEACTBEHHOM MpeapacroiokXeHHOCTHIO,
XpoMocoMmHble Oosie3Hn. CoMaTWYecKue U TeHepaTuBHble MyTanud. CTBOJIOBBIC KIETKH.
[TpuHIHIIEI 370pOBOTO 00pa3a KU3HH, TUATHOCTHKH, MPOPUIAKTHKA U JICUCHUS TCHETUICCKUX
Oone3Hell. MennMKO-TeHeTHYeCKOe KOHCYJIbTUPOBAaHHE. 3HAuCHHE MEIWIMHCKONH TeHETUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUUYECKUX 3a00JIeBaHUH YeTIOBEKa.

JdemoncTpanuu:

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

Tabmumpl u cxembl: « MOHOTHOPHIHOE CKPEIIMBAHUE M €TO IIUTOTCHETUYECKask OCHOBAY,
«3aKOH pacHIeIUICHUsT M €ro IMTOr€HETHYeCKas OCHOBa», «3aKOH YHMCTOThI TaMeT»,
«Jlurnbpunnoe ckpemmBanuey, «lluronmornyeckne OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUSY,
«Merno3», «B3zanmoneicTBrue ajieNbHbIX T€HOBY», «I €HETHYEeCKne KapThl pacTEHUM, KUBOTHBIX
U 4YenmoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«Kapuoturmbel YenoBeKa U IKUBOTHBIX», «Buael u3MeHUMBOCTH», «MoaudukamroHHas
M3MEHYMBOCThY», «HacnenoBanue pesyc-dakropay, «l'eHeTnka rpymm KpoBu», «MyTalMoHHas
U3MEHYMBOCTBY.

O6opynoBanue: MoJenH-anmuInKauyn «MoHOTHOpuUaHOE CKpemuBaHuey, «HemomHoe
JOMUHUpOBaHUE», «Jurubpumnoe ckpemmuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukponpenapat «Jpo3oduna» (Hopma, mytammu (GOpMBI KPBIIEB M OKPACKH Tela), repOapuit
«I"'opox moceBHON».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlabopaTtopnast pa6ora Ne 5. «3ydeHue pe3yabTaToB MOHOTUOPHIHOTO U JUTHOPUIHOTO
CKpeIMBaHus y Ip030(UiIbl HA TOTOBBIX MUKpOIIpEnaparaxy.

Jlaboparopnas pabota Ne 6. «3yyenne MoaudUKaIMOHHON U3MEHUNBOCTH, ITOCTPOCHUE
BAPUALIMOHHOTO Ps1la U BAPUALIMOHHON KPUBON.

Jlaboparoprnass pabora Ne 7. «AnHamuz wyTtanmuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpaxTrueckast padota Ne 2. «CocTaBiieHUE U aHAJIU3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekniusi oprann3MoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MpoLecC. 3apokACHUE CEIEKIMU U noMecTukanusa. Ydyenue H. WM.
BaBumoBa 0 1LeHTpax MPOMCXOXKICHHUS W MHOrooOpasusi KyIbTypHBIX pacTeHuil. LleHTpsI
MIPOMCXO0KICHHSI IOMAlTHUX )KMBOTHBIX. COpT, TOPOAA, IITAMM.

CoBpeMeHHbIE METOABI CeNeKIH. MacCoBbIi U MHAUBHIYAIbHBI OTOOPHI B CEJCKIIHH
pacTeHuii u kuBOTHBIX. OIIEHKa dKCcTephepa. BIM3KOPOACTBEHHOE CKPEIIMBAHUE — UHOPUIUHT.
Uucrtas snuHusa. CkpeniyBaHWe YWCThIX JIMHWA. ['erepo3uc, wunum THOpUIHAS CHIIA.
HeponcteenHoe ckpemmBanue — ayropuaunr. OtnanéHHas TtuOpuau3anus M €€ YCIeXHu.
HckyccTBEHHBI MyTareHe3 W MOJYyYEeHHUE MOJUILIOUAOB. JIOCTMIKEHHS CEJIEKIUH PACTEHU,
KUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpacib NPOU3BOJACTBA. ['€HHas WHXKEHepus. OTamnbl CO3/IaHUA
pexomOunanTHo JIHK u Tpancrenneix opranusmoB. Knerounas umxenepus. Knetounsle
KYJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXEHHUE pacTeHU. KIIOHMpOBaHME BBICOKOMPOLYKTUBHBIX
CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M dThdeckue mnpoosemsl. MO —
TCHETUYECKU MOJAU(PUITUTPOBAHHBIC OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. iBaHOB.

Tabmumpr 1 cxembl: KapTa «lIeHTpBI MPOUCXOXKACHHUS W MHOTO00pa3us KyJIbTYPHBIX
pactenuit», «llopoabl JoMaIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHi», «OTnanéHHas
ruOpuam3anus», «Pabotel akamemuka M. @. HBanoBay, «llomumionaus», «OOBEKTHI
onorexHoorun», «KierouHele KyJnbTypbl U KIOHHpOBaHHE», «KOHCTpyHpOBaHHE W TIEPEHOC
T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKH TIIOJIOB M KOPHEIJIONOB JAWKUAX (POPM M KYyJIBTYpHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHbBIE PACTEHHUSI.

JlaGopaTopHble U MpaKTH4YecKue padoThbi:

Okckypcusi«OCHOBHBIE METOJIbI U JOCTHXKEHUSI CEJEKIMU pPACTEHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (DepMy, COPTOMCHBITATENBHBIN YYacTOK, B TEIUITHYHOE
XO03SICTBO, JIAOOPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTHMU HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHMS K pe3yjibTaTaM OCBOCHHUS
00y4JaroImuMuCcs IporpaMM CpeiHero olIiero oOpa3oBaHus: JTUYHOCTHBIM, METAIIPEIMETHBIM U
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMYHOCTHBIX pE3yJbTAaTOB OCBOCHMS mpeaMera «buoorus» BblJIEICHBI
CIENYIONIME  COCTABISIONIME: OCO3HAaHHE  OOYyYAalOIMMHUCA  POCCHUCKOW  Tpa)IaHCKOM
WJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOMPEACIICHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJICHANPABICHHOE pPa3BUTUE BHYTPEHHUX
yOXXICHUI JIMYHOCTH HAa OCHOBE KITFOUEBBIX IEHHOCTEH M MUCTOPUYECKUX TPATUIUN Pa3BUTHS
OMOJIOTHYECKOTO 3HAHHS, TOTOBHOCTh M CIOCOOHOCTh OOYYAlOIIMXCS PYKOBOJICTBOBATHCS B
CBOEH  JICITEIbBHOCTH  LEHHOCTHO-CMBICIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH  CHCTEME
OMOJIOTHYECKOTO O00pa3oBaHUsl, HAIMYUE HKOJOTHMYECKOTO TPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LIETU U CTPOUTH KU3HECHHBIEC TUIAHBbI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MNpenMeTra «buosiorus» mOCTUrarTCs B €IUHCTBE
y4eOHOM W BOCIIHUTATEIILHON JIEATEIHHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCHHCKUMU
COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMU U JYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMH, IIPUHATHIMHU B
o0IIlecTBEe MpaBWJIaMH W HOPMaMH TOBEJEHUS M CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS,
CaMOBOCIUTAHUSl U CaMOPAa3BUTHUA, PAa3BUTUS BHYTPEHHEW MO3WMLMU JIMYHOCTH, MATPUOTH3MA,
YB@XKEHHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOIO
YBOXKCHHS, OEpPEe)KHOTO  OTHOMIEHUS K  KyJIbTYpHOMY  HACIEOUI0 W TPATUIISIM
MHOTOHAllMOHAJILHOTO Hapoaa Pocculickoit @enepauuu, NpUpoAe U OKpYKarollen cpeie.

JlngHOCTHBIE Pe3yNIbTaThl OCBOCHHS YueOHOTo mpeamMera «bruosorusy TOJKHBI OTpaxaTh
TOTOBHOCTh U CIIOCOOHOCTh O0YYaIONINXCs PYyKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpPHEHTAlWW, IO3WTUBHBIX BHYTPEHHHX
yOSXKICHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM  IIEHHOCTSIM  POCCHHCKOTO  OOIIEeCcTBa,
pacuIMpeHHne >KM3HEHHOTO OMNbITa U OMbITa AEITEbHOCTU B IMPOLECCE pealn3allid OCHOBHBIX
HaIlpaBJIE€HUN BOCIUTATENbHOU IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1)rpaxaanckoro BOCIUTAHMS:

chOPMUPOBAHHOCTh TPAXKIAAHCKOW TO3UIMH  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHUICKOTO 00I1eCTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TpaB U OOsS3aHHOCTEH, yBaX€HHWE 3aKOHA U
MIPaBONOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATEIHHOCTH TMPU CO3JaHUN YUEOHBIX TTPOCKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTHh  OMpEAENATh COOCTBEHHYIO TMO3ULHMI0 TIO0 OTHOLIECHUIO K SBICHUSIM
COBPEMEHHOMW KHU3HU U OOBACHATH €€;

YyMEHHE Yy4YUTBIBATH B  CBOMX JICHCTBUSX  HEOOXOIUMOCTh  KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOCH C pa3HBIMU yOEKIECHUSMU, KYJIbTYPHBIMHU IIEHHOCTSMH M COIMATBLHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYJIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINIOJHEHUSI YUYEOHBIX,
MO3HABATEJIbHBIX M HCCIEOBATEIbCKUX 3aJad, YBaXXUTEJIBHOTO OTHOIIEHHS K MHEHHUIO
OIIIOHEHTOB MPU 0OCYXIEHUH CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTBH K TYMaHUTapHOW U BOJIOHTEPCKOM JEATENBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh POCCUIMCKON TpaTaHCKON UACHTUYHOCTH, TATPUOTU3MA, YBAKECHHS K
CBOEMY HAapoJay, YyBCTBa OTBETCTBEHHOCTH Iepea PoamHO#M, ropocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSAIIEE MHOTOHALMOHAILHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K NPHUPOJHOMY HACIEAMI0 M NaMATHUKAM IMPUPOIBI,
nocTuKeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPYIE;

CIIOCOOHOCTb OLICHMBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAaHOBJIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HaY€HUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbL, B )KU3HH UeJIOBeKa U
COBPEMEHHOTO OOIIECTBA;

uzeiHas yoe:x IEHHOCTh, TOTOBHOCTb K CITY>K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHUE JTYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITUIECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLICHHMBATh CUTYAllMI0 U NMPUHUMATh OCO3HAHHBIE PELICHMSI, OPUEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJa B IOCTPOEHHE YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pPOJUTEISM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS LICHHOCTEHW CEMEHMHOM >KM3HU B COOTBETCTBUU C TPAJULUSMU HAPOIOB
Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOUICHHWE K MHPY, BKIIIOYAsl ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLIEHMIA;

ITOHUMaHUE SYMOIMOHAIBHOTO BO3/IEUCTBUS )KUBOM NPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHHIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHE MpPOSBISAThH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuveckoro BocnuTaHus, (GOPMHPOBAHUS  KYJbTYPbI 310POBbSl U
3MOLMOHAJIBLHOIO 0JIArOMOTYYHs:

MOHMMaHMEe U peanu3alys 310pOBOro U 0e30MmacHoro odpasa KHU3HH (3A0POBOE MUTAHUE,
coOJI0ICHNE TUTMEHUYECKUX MPaBWJI U HOPM, cOaJaHCUPOBAHHBIM PEXHUM 3aHATUN U OTAbIXA,
perynsipHasi (u3MUecKash aKTUBHOCTH), OEpEKHOro, OTBETCTBEHHOTO W KOMIETEHTHOTO
OTHOILIEHUSI K COOCTBEHHOMY (DPU3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHWE LEHHOCTH TPaBUJ WHAMBHUIYyaJbHOTO M KOJUIGKTMBHOIO O€30MacHOro
MOBEJICHUS B CUTyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAaHUE TOCTEACTBUIA WM HEMPUSITHUS BPEIHBIX MPUBBIYEK (YHOTpPeOJIEHHS aJKOroJs,
HapKOTUKOB, KypEHUs);

6) Tpy10BOro BoCIUTaHUSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTH MacTepPCTBa, TPYI0II00HE;

TOTOBHOCTb K aKTUBHOH J€ATEIbHOCTH TEXHOJOTUYECKON 1 COLIMAIbHONW HAIPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMHMPOBAaTh, IUIAHUPOBATH W CAMOCTOSITENIbHO  BBIMOJHATH — TaKyIO
NeSITeNIbHOCTD;



HMHTEpeC K pa3nuyHbIM cdepam mpodeccrnoHanbHON AESITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOODP OyayIiel mpodeccuu 1 pean30BhIBATh COOCTBEHHBIC KIU3HCHHBIC TUTAHEI;

TOTOBHOCTh M CIOCOOHOCTh K OOPa30BaHHIO M CaMOOOPA30BAHMIO HAa MPOTSHKEHHH BCEH
KU3HU;

7) IKOJI0OrMYeCKOro BOCIIUTAHMSI:

HKOJIOTMYECKH IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYyNbTYphl: MPHOOPETEHUE OMbITA TUIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPYXKAIOILEH Cpeibl;

OCO3HaHME TII00ATILHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH HCIIONIB30BATh NMPUOOPETaEMbIC NMPU U3yUCHUU OMOJIOTHH 3HAHUS U YMCHHSI
IpU pelIeHuu MNpoOJeM, CBS3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOIb30BaHUEM (COOII0IeHNE
MpaBUJI TOBEICHUS B TMPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHWE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HEMpUATUE NCHCTBHUM, MPUHOCIIINX Bpel OKpY’Kalolled MPHUPOAHOI cpene,
yMEHHE TPOTHO3UPOBATH HEOJIArONPHUATHBIE HYKOJIOTHUYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JEUCTBUN U IIPENOTBpaLIaTh UX;

HaJU4Me Pa3BUTOTO HKOJIOTHYECKOTO MBIIIJIEHUS, HKOJIOTHYECKON KYyJIbTYPhI, OIBITA
NESTETPHOCTH  HKOJOTHYECKON  HANpaBlIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEJIbHOM, KOMMYHHUKATHMBHOW M COLMAIbHON MpakTHUKE, TOTOBHOCTH K Y4YacTHIO B
MPaKTUYECKON JEATETHFHOCTH SKOJIOTUUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHST HAyKH © OOIIECTBEHHOW TMPAKTHUKH, OCHOBAaHHOTO HA JHAJOTe KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B OJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHME SI3BIKOBOW U YUTATEIHCKOM KyJIbTYPhI KaK CPE/ICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TTO3HAHUS MUDA;

MoHUMaHue crenu@uku OWONOTHM KaK HayKd, OCO3HaHUsA €€ ponu B (HOPMHUPOBAHHH
PaIrMOHAIPHOTO HAYYHOTO MBIIUICHHUS, CO3aHUH IIETOCTHOTO MPEACTABICHUS 00 OKpYKArOIIeM
MUpEe Kak O €IWHCTBE TMPHUPOABI, YelOoBeKa U OOIIecTBa, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHUuH MpoodiIeM COXpaHeHUs] TPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTU OWOJIOTHH JJIsi COBPEMEHHOMN MHMBHIM3ALNN: O00ECTICUCHUs
HOBOTO YpPOBHSI Pa3BUTHs MEIUIUHBI, CO3/IaHUE TEPCIEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
peuiaTh pecypcHbie mpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MIOMCKA MyTeH BBIXO/AA U3 TIOOATBHBIX
AKOJIOTUYECKUX MPOoOJIeM U 00ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHAIIBHOMY
MCIOJIb30BAHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B TOJIYYCHUH OMOJOTUYECKHX 3HAHWUN B IEJSIX MOBBIIICHUS OOIICH
KyJbTYpbl, €CTECTBEHHO-HAyYHON TPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIBHOMN
IPaMOTHOCTH O0y4arouxcs, GopMupyeMoi npu u3yuyeHU OUOJIOTUH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, HCIIOJB3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIONB30BaTh TMOJy4YaeMble 3HAHHS Uil aHAIW3a W OOBSICHEHUS SIBJICHHIA
OKPY’KAIOIIET0 MHpa W TPOUCXOMASIIUX B HEM HW3MEHEHHWH, yMEHHE JelaTh OOOCHOBaHHBIC
3aKJIFOUCHUS] Ha OCHOBE HAyYHBIX (AaKTOB M HMCIOIIUXCS JaHHBIX C I[ENBI0 TTOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJb30BaTh OWOJOTUYECKUE 3HAHUS I PEUICHUs
po0JieM B pealbHBIX )KU3HEHHBIX CUTYAIIUSIX;



OCO3HaHUE IIEHHOCTH HAyYHOU JEeSATeNbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOSKTHYIO U
HCCICO0BATCIIbCKYIO ACATCIIBHOCTD HHAWBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOPAa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTHBHOMY TIOJIYY€HUIO HOBBIX 3HAHWW 110 OHOJIOTMM B COOTBETCTBHU C JKU3HCHHBIMH
MOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeqmMeTHble pe3ysibTaThl OCBOEHHUsS yuyeOHOro mnpeamera «buoOJOrus» BKIIOYAIOT:
3HAUMMble A7 (OPMUPOBAaHUS MHUPOBO33PEHHUS  OOYYAIOUIMXCS  MEXAUCHHUILTMHAPHBIC
(MexnpeaMeTHbIE) 00LIeHayUYHbIe TOHATHS, OTPAKAIOLIHNE LIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienu(pUKy METO/I0B IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SBJICHHE, MpOIECC, CHCTeMa, HAay4HBId (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, HCCle0BaHUe, HAOII0JeHNe, W3MEpPEHHE, SKCIEPUMEHT U JpPYIrux), YHUBEpcajbHbIC
yueOHble JNeHCTBUS (I103HABaTEIbHbIE, KOMMYHUKATUBHbIE, PEryJISTUBHbBIE), 00ECIIEUYNBAIOLINE
¢dopmupoBaHue (YHKIHOHAIBHON I'PaMOTHOCTH M COLMAJIbHOM KOMIIETECHIIMH OOYydYarolIuxcs,
CIIOCOOHOCTb o0yyarormuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMA W YHHUBepcalbHble Y4eOHble JEHCTBHS B IIO3HABAaTEILHOW U
COLIMAJIbHON IIPAKTHKE.

MertamnpeaMeTHbIe pe3ysbTaThl OCBOCHHS INPOTPaMMBbl CpelHEero oOImero oOpa3oBaHUs
JIOJKHBI OTPaKaTh:

OBiaeHHe YHHMBEPCAJbLHBIMU Y4eOHBIMHU NO3HABATEIbHBIMHU AeCTBUSMMU:

1)0a3oBble JornyecKue AeMcTBUS:

CaMOCTOSITENILHO (OPMYJIMPOBaTh U aKTyalU3upoBaTh MNpoOJeMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

HCIIOJIBb30BaTh IPU OCBOCHMM 3HAHUN MNPHUEMBI JIOTUYECKOTO MBINUIEHHUS (aHaIu3a,
CHHTE€3a, CpaBHEHHUs, KiIaccuuKanuu, 0O0O0OLIECHHS), PACKpbIBaTh CMBICH OHOJIOTHYECKUX
MOHITUHN (BBIIEIATh UX XapaKTEPHbIE IPU3HAKH, YCTAaHABINBATh CBS3U C APYTUMHU HOHATUSAMN);

OIpEAEATh LENU JIEATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3YJIbTAThl IEATEIHHOCTH C MIOCTABICHHBIMH LIETSIMU;

UCIIOJIb30BaTh OMOJIOrMYECKHUE NOHATUSA Uid OOBSCHEHUS (aKTOB M SBJICHUH >KUBOUN
HPUPOIBI;

CTPOUThH JIOTUYECKUE pacCyXIeHHs (MHIYKTUBHbIC, JAENYKTUBHBIE, [0 AaHAJIOIUN),
BBISIBJISATh 3aKOHOMEPHOCTH U MPOTHBOPEUYHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYJINPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

IIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA Ul MPEJICTaBICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOLICHUN B M3Yy4aeMbIX OMOJIOTHYECKUMX OOBEKTaX, a TAaKKe MPOTHBOPEUYHI pazHOro poja,
BBISIBJICHHBIX B Pa3JIMUHBIX HH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaTeIBaTh IUIaH pEUIeHHs IPOoOJeMbl C yUETOM aHAJIN3a UMEIOIIMXCS MaTepHaIbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSIM,
OLIEHMBATh PUCKH MOCIEICTBUN ACSTEIbHOCTH;

KOOPJMHUPOBAaTh W BBINOJIHATH pPAabOTy B YCJIOBUSAX pPEAJbHOIO, BHUPTYAJIBHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJICHCTBYS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MIPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2)0a30BbIe UCCJIeN0BaTEeILCKUE IeHCTBUSA:



BJIaJICTh HaBBIKAMU Yy4E€OHO-HCCIIEI0BATEIbCKOM U MPOEKTHOU JEATENbHOCTH, HaBBIKAMU
paspemieHust mpoodsieM, CrIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITETIHBHOMY TIOMCKY METO/IOB
pelIeHHs MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOAOB MIO3HAHUS;

UCIIONIb30BaTh PAa3lMYHble BHUABI JAEATEIHHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETANNH, PEOOPA30BAHUI0O W MPUMEHEHHUIO B YYEOHBIX CUTYalHsAX, B TOM YHUCIE TIPU
CO3/1aHUU YUEOHBIX U COLIMATBHBIX MPOEKTOB;

(dbopMupOBaTh HAYYHBIA THIT MBIIUICHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHUSIMH U METO/IaMU;

CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBIE 33/la4M B 0Opa30BATENbHOM AEATEIBHOCTU U
KU3HEHHBIX CUTYaIUX;

BBISIBIISAITh TIPUYMHHO-CIICAICTBEHHBIE CBSI3M M aKTyaJIM3HPOBATh 33jady, BBIIBUTaTh
TUMOTE3y €€ pelIeHHs, HAXOIUTh AapryMEHThl JUIs JI0OKa3aTeNbCTBA CBOUX YTBEPXKICHHI,
3a7aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBAaTh TMOJYYEHHbIE B XOAE pEIICHUs 3aJa4d pe3yNbTaThl, KPUTHUECKH
OLIGHUBAThH UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;,

OCYILIECTBIIATh 1IEJCHANPABICHHBIM MOMUCK IMEpEeHOca CPEACTB U CIIOCOOOB JEUCTBUS B
MPOQECCUOHATIBHYIO CpPEy;

yMeTh TEPEeHOCUTh 3HAHMWS B  TO3HABATEIBHYI0 M  IPAaKTHYECKylo  oOjacTu
KHU3HEACSITEITbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeid;

BBIIBUTATh HOBBIE WJCH, MpeaaraTb OpPWUTHHAIBHBIE IMOAXOAbI M PEIICHUS, CTaBUTh
poOJIEMBI U 3aJ1a4H, JOMYCKAIOIUE allbTEPHATUBHBIC PEIICHNUS.

3) paGora ¢ unopmanueii:

OPHEHTUPOBATHCA B PaA3IMYHBIX MCTOYHHMKAX HMH(popMaluu (TeKcTe ydueOHOro mocolwus,
HAYYHO-TIONYJISIPHOW JIMUTEpaType, OMOJOTHYECKUX CIOBApAX M CIIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHAIM3UPOBATh HMH(OPMAIMIO DPA3TUYHBIX BHUIOB M (QOopM
MIPEJICTaBICHUS, KPUTUUECKH OI[EHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(bopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh pa3IMYHBIE METOABI TNPH IOWCKE W O0TOOpe
Ouonoruueckoit HHpopMaI, HeoOX0IUMOM ISl BHITIOJIHEHUS YUEOHBIX 3a/1a4;

MpUoOpeTaTh OMBIT HCHOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEpPILEHCTBOBATh KYJIbTYypy aKTUBHOTO MCIIOIb30BAHUS PA3IMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY TpPEACTaBICHUS OHUOIOTHYECKOM
nHpOpManuu (CXeMbl, TpadUKH, TUarpaMMBbI, TaOIHIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BAaTh HAYUYHBIN SI3bIK B KA4eCTBE CpEACTBA NpH padboTe ¢ OHOJOTHMYeCKOM
nHpopMaluel: MPUMEHITh XUMUYeckue, GU3NYecKue W MaTeMaTHueCKHe 3HaKh U CHMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKJIATYPY, HCIIONB30BaTh W TPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIQJIETh HABBIKAMHU PpACMO3HABaHUS M 3alIUThl  HH(poOpMammu, WHGOPMAIMOHHON
0€301acHOCTH JIMYHOCTH.

OgJajieHNe YHUBEPCAIBbHBIMM KOMMYHUKATUBHBIMH el CTBUSIMU:

1)o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX c(epax >KU3HU, aKTUBHO YYacCTBOBAThH B JIMAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY 0OCykJIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIEHUS] OTHOCHUTEIIFHO BBITIOJHEHUSI TMpe/UiaraéMoi 3a/Ja4yd, YYHATBIBATH HWHTEPECHl U
COTJIACOBAHHOCTH MO3UIUI IPYTUX YYaCTHUKOB AMANIOTA WIIN AUCKYCCHN);



pacro3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOILICHMs, MOHMMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYaIUi, YMETh CMATYATh KOHMIUKTHI U
BECTH IIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIEHUS M B3aMMOICHCTBHS, MOHUMATh HAMEPEHHS
JOPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIIIEHHE K COOECETHUKY M B KOPPEKTHOU (opme
(bopMyIIHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HCIOIb30BAHHEM SI3BIKOBBIX
CPEICTB.

2)COBMeCTHAS 1eAITeJIbHOCTD:

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

BbIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX ACHCTBUN C YYETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO 4JieHa KOJUIEKTHUBA;

MPUHUMATh [EIH COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBAaTh M KOOPJUHHPOBATH
JNEUCTBUS N0 €€ JOCTH)KEHHUIO: COCTAaBJATH IUIAH JCHCTBHM, pacHpelessTh POJIM C YYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

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

mpejiaraTh HOBblE MPOEKTHI, OLIEHWBATh HJAEU C MO3UIMH HOBU3HBI, OPUTMHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE TOBEAEHHE B PA3IUYHBIX CUTYalUAX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

OgnajeHne yHMBePCAJbHBIMHU PeryISTHBHBIMH 1CHCTBUSIMHU:

1)camoopranusanms:

HCIIOJIb30BaTh OWOJIOTMYECKHUE 3HAHUS JJIs BBIABIECHUS NpoOJeM M HX pelIeHus B
KU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHMI 1IeJeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSIX U MOCTYIKax MO OTHOUIEHHIO K >KMBOM NpPUPOJE, CBOEMY 30POBBIO U 3/I0pPOBBIO
OKPYKAIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBIIATH IMO3HABATENIBHYIO IESTENBbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh H (OPMYITUPOBATH COOCTBEHHBIC 3aladll B OOPa30BATENBHOW EATEIBHOCTH H
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITENILHO COCTaBIISATh IUIAH PEUIEHMsI TPOOJIEMBI C YUETOM HMMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NPEAIIOUTECHHIA;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPENOUYTEeHUM;

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

OLIEHHBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIMU B Pa3HBIX 00IaCTIX
3HAHW, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIBTYPHBIH YPOBEHD.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsiM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLCHUBATbH
COOTBETCTBHE PE3YJIHTATOB IIEIISIM;



BJIaJICTh HAaBBIKAMU IO3HABATEIbHON peQIIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX JACUCTBHMA
W MBICJIMTCJILBHBIX IMMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHfI, HCIIOJIB30BaTh HpI/IéMBI pe(l)J'ICKCI/II/I
JUI OLIEHKHU CUTYyalllH, BBIOOpa BEPHOT'O PEIICHNUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX NP aHAIU3€E PE3YyJIbTaTOB ACATEIILHOCTH;

3)npunsaTHE ce0A M APYrux:

IPUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI ¥ aPT'YMEHTHL APYTUX IIPH aHAIU3€E PE3YyJIbTaTOB AEATEIILHOCTH,

NPU3HABaTh CBOE MPaBO U MPaBo APYTUX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YEJIOBEKa.

MHNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl ocBoeHus nporpamMmmbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienuduyeckue i yueOHoro npeamera «buonorusy HaydHble 3HaHUS, YMEHUS U
CIOCOOBl JEMCTBUII 1O OCBOCHMIO, WHTEpHpEeTallud W NpeoOpa3oBaHUIO 3HAHWM, BHIbI
JESTeNbHOCTU 10 MOJYYEHHUIO HOBOIO 3HAHMS M MPUMEHEHUIO 3HAHUH B pa3iIMyHBIX y4EOHBIX
CUTyallUsiX, a TaKKe B peallbHbIX >XU3HCHHBIX CHTYyallUsiX, CBSA3aHHBIX ¢ Owuosorueil. B
porpaMMe npeMeTHbIE Pe3yJIbTaThl IPEACTaBIEHBI [0 roJaM 00yueHHs.

[IpenMeTHbIe pe3yibTaThl OCBOEGHHA YyuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHMA O MECTE€ M pOJIM OMOJOTHMM B CHCTEME HAyYHOrO 3HAHUSA
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
HaYYHOT'O MUPOBO33PEHUS, O BKJIAJle POCCUMCKHUX U 3apyOeXHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE
Ouosioruy, GyHKIMOHAIBHON I'PaMOTHOCTH YeJIOBEKa [UIs PELIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMHUHOB M MOHSATHIH: KU3Hb, KIIETKa,
opranu3M, Merabonmu3Mm (oOMEH BeWeCTB M IpEBpallleHUe SHEpruH), TOMEOCcTas3
(camoperynsuusi), YpOBHEBasi OpraHM3alldsg  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHHE
(penpoayKuusi), HacJI€CTBEHHOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE;

yMEHHE u3JaraTh OHOJOTMYECKHe TEOpHH (KJIETOYHAas, XpPOMOCOMHasi, MYTallMOHHAs,
LEeHTpajbHasl J0rMa MOJeKyJspHoW Ouosorum), 3akonsl (I'. Menaens, T. Moprana, H. U.
BaBuioBa) u yueHus (o HeHTpax MHOrooOpas3us U MpOUCXO0XKIAEHHs KyJIbTypHBIX pactenuit H. 1.
BaguioBa), onpenensTe rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJaJleTh METOAAMU HAay4HOTO TO3HAHUS B OMOJOTHM: HAOJIOJEHUE W ONMHCaHUE
KMBBIX CHUCTEM, IIPOLECCOB U SBJICHWH, OpraHM3alUs W MPOBEAECHUE OHUOIIOTHYECKOrO
SKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX pPE3yJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX ITOHSITHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYLIECTBEHHbIE MPHU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U 3YKaApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEILECTB U
IIPEBpaILeHHs] SHEPTrUM B KIETKe, (POTOCHMHTE3a, MJIACTUYECKOTO M HHEPreTHUecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, Pa3MHOKEHUS, WHAUBUAYAIBHOTO PA3BUTHS
opranusma (OHTOTeHe3);

yMEHHE NPUMEHATH MOJTYYEHHbIE 3HAHUS NI 0OBACHEHUS OMOJIOTMYECKUX MPOLECCOB U
SIBIICHUM, JIJISl IPUHATHUS MPAKTUUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C LIEIBIO 00eCTIeueHUs
0€30IIaCHOCTH CBOErO 370POBbS M 3[0POBbsSl OKPYXKAIOUIMX JIFOJEH, COOJIOJEHUS HOPM



IpPaMOTHOTO TOBEJACHHUS B OKpY)KaloLled NpUPOJHON cpeie, NMOHMMaHHE HEO0O0XOAUMOCTH
UCTIOIB30BaHUS JIOCTHKCHUH COBPEMEHHOW OHMOJIOTUM M OMOTEXHOJIOTHH Ul PalMOHaIHLHOTO
MIPUPOIOTIOIB30BAHNUS;

yMEHHE pellaTh »JJIEMEHTapHble TeHEeTHMYeCKHe 3aJaud Ha MOHO- W JAUTHOpUIHOE
CKpEeUIMBaHUE, CIETUICHHOE HACIIEJOBAHKE, COCTABIATh CXEMBbl MOHOTHOPHIHOTO CKpEIIUBAaHUS
JUIS TIpe/iCKa3aHus HacleOBaHUs TPU3HAKOB Y OPraHU3MOB;

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpaKTHYecKue paboThl, coOII0aTh MpaBuia MpU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OLIEHWBATh M WHTEPIPETUPOBATh WHEPOPMAIUIO OHOIOTHYECKOTO
COJZIep KaHMUsl, BKJIFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepPHalibl), STUYECKHUE ACTIEKThl COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCbMEHHBbIE W YCTHbIE COOOIIEHHUs, 00001mas
OMONOTHUecKyl0 HMH(QOpPMAIMI0 W3 HECKOJIbKHX HCTOYHUKOB, TPAMOTHO HCIIOIb30BATh
MMOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmetHsle pe3ynbTaThl OCBOCHMsA YydeOHoro mnpenmera «buonorusty 6 11 knacce
JOTKHBI OTPaXKaTh:

Cc(OPMHPOBAHHOCTh 3HAHWH O MECTE€ M POJH OHOJOTHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OpPMHUPOBAHHU COBPEMEHHOW €CTCCTBCHHO-HAYYHOW KAapTHHBI MHpa H
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJIE POCCUNCKUX U 3apYyOEKHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE
onosoruu, GyHKIIMOHATEHOW TPAMOTHOCTH YeJIOBEKa IS PEIICHHUS KU3HCHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpP:KaHNEe OMOJIOTHYECKUX TEPMUHOB U TIOHATUI: BUJ, MTOMYJISIUS,
reHO(OHI, DBOJIONHWA, JBIKYIIME CHIBl ((DaKTOphI) SBOJIOIHMH, MPUCIIOCOOIEHHOCTh
OpPraHu3MoOB, BHJ000pa3oBaHME, HKOJOTHYECKHE (DAKTOphL, SKOCHCTEMa, MPOJIYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, [IETIH MTUTaHMsI, SKOJIOTHYeCcKas MupamMuia, OuoreorneHos, ouocdepa;

YMEHHE WU3Naratb Owonorndyeckue Teopun (dBomonmonHas Teopus Y. JlapsuHa,
CUHTETHYECKasi TEOPHs IBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apobIiieBoro cxojcrea K. M.
bapa, dyepenoBanusi rinaBHBIX HampaBieHu W mytei 3Bomtonmu A. H. CeBeprioBa, yuyeHus o
ounocdepe B. . Bepnanckoro), onpenensTe TpaHUIbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOJaMHU HAYyYHOTO MO3HAHHs B OHOJOTHH: HAONIOJIEHUE W OMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBIIEHUH, OpraHu3alus W TMPOBEJCHHE OHUOIOTUYECKOTO
OKCIIEPUMEHTA, BBIIBMKCHHWE THUIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXKIY HCCIETyEeMbIMU
BEeITMYMHAMH, OOBSICHEHHE TONYUYEHHBIX PEe3yIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX TOHATHUH,
TEOPHiA U 3aKOHOB, YMEHHE JeJIaTh BEIBO/IHl HA OCHOBAaHHHU TIOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHUE BBLICTIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHYECKHX OOBEKTOB: BUJIOB,
MOMYJISIUM, TPOAYIEHTOB, KOHCYMEHTOB, pEAYyLEHTOB, OHOTeOIeHO30B M JKOCHUCTEM,
0COOEHHOCTH  TIPOIECCOB:  HACJIEICTBEHHOW  W3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUJ000pa30BaHusl, MPHUCIIOCOOTCHHOCTH OPTaHW3MOB, NEHCTBHUS IKOJIOTUYECKUX (PaKTOPOB Ha
OpraHMU3MBl, IEPEHOCa BEIIECTB M MOTOKA YHEPTUU B SKOCHUCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHHIA
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOT€OXMMHYECKHUX LHUKIOB B
ouocdepe;

YMEHHE TPUMEHSTH TOJTY4YEeHHBIC 3HAHUS Ul OOBSCHEHUSI OMOJOTHYECKHX IPOIECCOB U
SIBIICHUH, JIJIS1 IPUHSATHUS IPAKTHUSCKUX PEIICHUH B TIOBCETHEBHOM KU3HU C IIENTbI0 00CCTICUCHUS
0€30MacHOCTH CBOETO 37I0POBbSI M 3/0POBbSl OKPYXKAIOUIMX JIOAEH, COOIIOACHHUS HOPM
IpPaMOTHOTO TIOBEJICHHS B OKpPY)KAIOIIEH MPHPOTHON Cpee, MOHMMaHHe HEOOXOIUMOCTH



UCTIOJIb30BaHUS JTOCTHXKEHUN COBPEMEHHOM O6uosiorun ISt panroHaIHLHOTO
MIPUPOIONOIB30BAHUS;

YMEHHME pellaTh 3JIeMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBJIATh CXEMbI IepeHoca
BEIIIECTB U SHEPTHH B SKOCHCTEMax (IIETH MUTAHHUA);

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

yYMEHHE KPUTMUYECKH OLIEHUBaThb W HHTEPHPETHPOBATH HMH(OPMAIMIO OHOIOTHYECKOTO
COJIep KaHUsl, BKJIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS W3 PA3TUYHBIX HCTOUYHUKOB (CpelncTBa
MaccoBO WH(OpPMAalMK, HAyYHO-NOIYJSPHbIE MaTepualibl), paccMaTpuUBaTh TJI00aJIbHBIE
9KOJIOTMYECKUE NMPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCbMEHHBIE M YCTHBIE COOOIICHHS, 00001Ias
OMOJNIOTHUYeCKyl0 HMH(OpPMAIMIO0 W3 HECKOJbKMX MCTOYHUKOB, TI'PAMOTHO HCIOIb30BaTh
MOHSITUWHBIN anmnapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
HaumeHoBaHue pa3ieioB U TeM Komuecreo acon
Ne /i HpOrpaMMbI Beero Kontpoasnbie | IpakTuueckne
padoThI padoThI
1 buonorusa kak Hayka 2 0.5
2 JKuBble cucTeMbl U X OpraHu3aius 1
3 XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH 8 1
4 KuznenesTenbHOCTb KIETKH 6
5 Pa3zMHoxeHre 1 MTHAMBUAYAJIbHOE Pa3BUTHE 5 1
OpraHU3MOB
6 HacnenctBeHHOCTh M N3BMEHUMBOCTD 2 L5
OpraHU3MOB
7 Cenexuusi opranu3zMoB. OCHOBBI 3
OMOTEXHOJIOTUU
8 PesepBHOE Bpems 1 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 1 4










INOYPOYHOE IIVTAHUPOBAHUE

10 KITIACC
Ne KoanuecTBo yacos 1 Oo6opynoBanne
ara
n/ Tema ypoka Kontpoabnsie | IlpakTHyeckune «To4xu pocTay
Bcero U3yYeHUs
n padoThI padoTbI
| buonorus B |
CUCTEME HayK
MeTopI TO3HAHUS MwuKpockon
JKUBOU MPUPO/IBI. CBETOBOM,
Ipakrnyeckas uMbpoBON,MUKPOMP
pabota Ne 1 enapartbl
«HMcnonb3oBanue
2 1 0.5
Pa3IMYHBIX
METOJIOB TPH
U3Yy4YEeHUU
OMOJIOTHYECKHUX
00BEKTOBY
buonornyeckue
CUCTEMBI
3 ’ 1
MPOLIECCHI U UX
U3y4eHUe
XHUMHUYECKUI [Mudposas
COCTaB KJIETKH. nabopaTopHst
4 Bona i 1 (maTYMK YTIEKUCIIOTO
rasa u KHcJIOpoJa)
MUHEpAaJIbHbIC
coJu
5 benku. CoctaB u 1 [Mudposas




CTPOCHHUC 0OeIKOB

nmabopaTopus

depMeHTB —
Ouosoruueckue
KaTaJln3aTopBbl.
JlaGoparopHas
paborta Ne 1
«3yuenue
KaTaJIMTUYECKON
aKTUBHOCTH
dbepmeHToB (Ha
npuMepe aMusasbl
WIN KaTaJa3bl)»

0.5

Hudposas
nmabopaTopust

VTIieBoabl.
JInmmaer

Hyxnennosbie
KHCITOTBL. AT®

Hcropus n
METO/BbI U3YYECHUS
KJIETKH.
Kuierounas teopus

10

Kietka xak
EJIOCTHAA KUBAs
cucreMa

11

Ctpoenue
9YKapHOTHUECKOM
KJIETKH.
JlaGoparopHas
pabota Ne 2
«3yuenue

0.5

MuKpockon
CBETOBOM,
UMPPOBON,MUKPOTIP
enaparbl




CTPOCHHMSI KJIETOK
pacTeHui,
YKUBOTHBIX, TPHOOB
1 OaKTepHi Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenapaTax
1 UX OIHUCAHHE)

12

OOMEH BeIIECTB
I MeTabOIN3M

13

dotocunTes.
XeMOCUHTE3

14

DHepreTUYecKui
oOMeH

15

Ku3HEeHHBIN MK
KjeTku. Jlenenne
KJICTKH. MHTO3.
JlaGoparopHas
paborta Ne 3
«Habmonenne
MMTO3a B KJIETKaxX
KOHYHMKA KOpeIIKa
JyKa Ha TOTOBBIX
MHUKpOITpenaparax
»

0.5

MuKpockon
CBETOBOM,
UMPPOBON,MUKPOTIP
enaparbl

16

buocunTes Oenka.
Peakmus
MaTPUIHOTO
CHUHTE3a




17

Tpancnsums —
onocuHTE3 O€EIKa

18

Hexnerounsre
(bOpMBI KUZHH —
BUPYCHI

19

Dopmsbl
Pa3MHOKEHHUS
OpraHU3MOB

20

Metios

MuKpockon
CBETOBOM,
LMPpPOBON,MUKPOTIP
enaparbl

21

OO6pa3zoBanue u
pa3BUTHE TOJIOBBIX
KJIETOK.
O1m1010TBOpEHHE.
JlaGoparopHas
pabora Ne 4
«3yuenne
CTPOEHHSI TTOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpoOIIpenapaTax
»

0.5

MuKpockon
CBETOBOW,
UMPppoBOIM,MMKpPONpP
enaparbl

22

NHnuBuyanpHOE
pa3BuTHE
OpraHU3MOB




23

I'eneTnka — Hayka
0
HACJIEeICTBEHHOCTH
Y U3MEHUYNBOCTHU

24

3aKOHOMEPHOCTH
HacJIeIOBaHU
MIPU3HAKOB.
MonorubpuHoe
CKpEIIMBaHUE

25

JurubpuaHoe
CKpElI1BaHHUE.
3aKkoH
HE3aBUCHMOTO
HaCJIeJIOBaHUS
IPU3HAKOB

26

CuemnieHHOE
HacJIeJOBaHHE
MIPU3HAKOB.
JlaGoparopHas
paborta Ne 5
«3yuenue
pE3yIbTaTOB
MOHOTHOPHIHOTO
U TUTUOPUIAHOTO
CKpEITUBaHUS Y
npo30duisl Ha
TOTOBBIX
MUKpOIIpenapaTax
»

0.5




27

[TpomexyTouHas
arrecTtanusa. TecrT.

28

I'eneTnka momna.
Hacnenosanue
MPU3HAKOB,
CICIUICHHBIX C
IOJIOM

29

MN3MeHUNBOCTb.
Henacnencreennas
W3MEHYHUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3ydenue
MOAU(UKAITIOHHO
W U3MEHYUBOCTH,
MIOCTPOEHUE
BAapUALIMOHHOTO
psana u
BapUaALlMOHHOU
KPHUBOW»

0.5

30

HacnencrBennas
U3MEHYHBOCTb.
JlaGopaTopHas
pabota Ne 7.
«AHanu3 myTanuin
y Ipo30(uiIsl Ha
TOTOBBIX
MUKpOIIpenapaTax
»

0.5




I'eneTnka
31
qeJIoBEKa

1 Cenexius Kak
HayKa | IPoIecc

MeTtonp!
JIOCTHKCHHUS
33 CEJICKITNHN
pacTeHuil u
SKUBOTHBIX

Bbuorexnonorus
34 KaK OTpacib

IIPOU3BOICTBA

OBIIEE KOJIMYECTBO
YACOB I1O
[NPOTPAMME

34







YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJTHI 17151 VYUEHUKA

* buonorus. O6mast 6uonorus, 10 xknace/ Cuornazos B.U., Aradonosa U.b., 3axaposa E.T.,
OO11ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/I[PODA»; AkioHepHOE 00IIeCTBO
«M3narenscTBO «lIpocBenienne»

* buonorus. O6mias 6uonorus, 11 knace/ CuBornazos B.U., Araponosa U.b., 3axaposa E.T.,
OO11ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKkmoHepHOE 00IIEeCTBO

«M3narenscTBO «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

MCTOI[I/IT-IGCKI/IC mocoous AJIA YYUTEIA; TUAAKTHYCCKUC MaTCpHAJIbIl 1JIs1 YPOKOB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
1. Pocculickast >n€KTpOHHAs 1IKOJIa

2. http://school-collection.edu.ru/).«Enunas xomnekuus Ludpossrx OO0pazoBaTeIbHBIX
Pecypcos»

3. http://www.fcior.edu.ru/

4. www.bio.lseptember.ru — razera «buomorus

5. www.bio.nature.ru — Hay9HbIE HOBOCTH OHOJIOTUN

6. www.edios.ru — Di10c — LIEHTp AUCTAaHIIMOHHOTO 00pa30BaHMsI

7. www.km.ru/education - yaeOHbIe MaTepualbl U ciioBapy Ha caiite «Kupmnt u Medoamiin»
8. http://video.edu-lib.net — yueOHbIC QHITBEMBI

9. I0Ty0
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