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MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMMmbl MO OWOJIOTUHM TEOPETHUECKYIO OCHOBY IS
ompezeNieHus] TMOAXOA0B K (OPMHUPOBAHUIO COJIEPKaHUs Y4eOHOTO MpeaMera
«buosorusi»  coctaBuiM: KoHuentyaiabHele mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COAEp)KaHUSA, pE3yJlbTaTOB OOyueHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKECHHS 00 OOIIHMX HESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmiero oOpa3oBanus B Poccuiickoit ®Denepanyu, a TakKe TMOJOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU JKUBOU MPUPOIBI U 00eCTIeYeHUN
CYILIECTBOBAHMs 4YeJIOBeUeCKOro oodiiectBa. COrjacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouoyioruy [aéT MpEACTaBICHHWE O Meiax, 00 oOmei
cTparteruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYalOIIMXCS CpEACTBAMU
yueOHoro mnpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfenaM M TeMaMm,
PEKOMEHIYEMYIO TIOCIEA0BATEILHOCTh U3YUCHHUS yUeOHOTro MaTepuaia ¢ yu4€Tom
MEXKMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH 00pa30BaTEIHHOTO
mpoiiecca, BO3PAaCTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B mporpamme mo Ouonoruu TakKe YYUTBHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TMPEAMETHBIM pe3yibTaTaM
oOydyeHnss B (OPMUPOBAHMM OCHOBHBIX BHAOB  Yy4eOHO-TIO3HABATEIHHON
JeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUN 0O0ydYalOImIUXCsl IO OCBOCHHIO COJEP KaHUSA
OMOJIOrHYeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbIi YPOBEHB) peaIn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3YYCHHMHM Owuonoruw, Onaromaps udemMy B HeEl
POCMATPUBACTCS HAMPaBICHHOCTh Ha pPAa3BUTHE 3HAHUH, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  LEHHOCTHBIX
OpUEHTALMNA JTMYHOCTHU, SKOJOTHUYECKOTO MBILUICHUS, PEJCTABICHUN O 3J0POBOM
oOpasze >XU3HM U OEpeKHbIM OTHOILIEHHWEM K OKpYXalolleil MpUpOJHON cpere.
[ToaTomMy Hapsay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHWMA O
CTPOCHHH KHBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yIEJeHO BHUMaHHE HCIOJb30BaHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM dYHCJe: TPOPUIAKTUKNA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJbTUPOBAHUSA, 000CHOBaHUS IKOJIOTHYECKU
IeJIeCO00pa3HOTO0 TOBEACHUS B OKpPYXKAIOMIeW MPHUPOJHON cpeae, aHaM3a
BJIMSIHUSL XO3SMCTBEHHOW JAESTENIbHOCTH 4YEJIOBEKa Ha COCTOSHUE TNMPUPOAHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHHMS K MPUKIIATHON HATIPABICHHOCTH
yueOHoro mpeamera «buosiorus» mpoauKTOBAaHO HEOOXOJAMMOCTBIO 0OECIIeUEHUS



YCIOBUH JIJIsl pEIICHUs] OJJHOM M3 aKTyaJbHBIX 3aj]a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosaraer (HOpMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aaliTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonoruss Ha ypoBHE cpemHero oOmero o0pa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHHE y OOYy4alOUIMXCA MPEACTaBICHUN O
HAy4YHOW KapTHHE MHUpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KMBOW Ipupoje, eé
OTIUYHUTEIHHBIX TpPHU3HAKaX — YPOBHEBOW OpTaHWU3AllMd M JBOJIONWH, CO3HAET
YCIOBUSL  JUISA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpOAbl, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M Oe3omacHOro oOpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOILIEHUS K >KUBOU MPHUPO/E
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJOTUSI UMEET TAKXKE VISl PEeIICHHs] BOCTIUTATEBHBIX U
pa3BHBAIOMIMX  3a/Jad  CpelHero  o0mero oOpa3oBaHWs, COLUATH3AIUH
oOyuaromuxcs. M3yuenune 6uonorun odecreynBacT ycaoBHs i (OPMUPOBAHUS
WUHTEJUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET MHTErpallid OMOJOTMYECKUX 3HAHUH C
MPEICTAaBICHUSIMHA U3 JAPYTUX YIEOHBIX TMPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUU
u reorpaduu. Ha3BaHHBIC TOJOKEHHUS O TMpeIHa3HauYeHUH Y4eOHOTO mpeamera
«buonorus» cocraBWJIM OCHOBY J[UIS ONPEIENICHUS MOIXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJAEpXKaHUs, TMPEACTABIEHHOT0O B MporpamMme IO
OHOJIOTHH.

OT160p conepxanusi yueOHOoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TMO3UIMH KyJIbTYpOCOOOPa3HOrO IOAXO0/a, B COOTBETCTBHU C
KOTOpPBIM OOYyYaroluecs: TOJDKHbI OCBOMTH 3HAHHMSI W YMEHUS, 3HAUUMBbIEC Jif
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSIONNE aJCKBATHOE ITOBEICHUE
YyesJoBeKa B OKpY’Kalolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
JKU3HU U TpaKTUUeCcKou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIepKaHUsl, KOTOpbIE CIy»KaT OCHOBOM Uit ()OPMUPOBAHUS
NpPEJCTaBICHU O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHE MHUpA U
HEHHOCTHBIX  OPUEHTAIUSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  TIyMaHHU3alHUU
OMOJOTMYECKOro 00pa3oBaHUsI.

CTpykTypupoBaHHE COJEp)KaHUS ydeOHOro Marepuaja B Tporpamme TIo
OMOJIOTHMHM OCYILIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTJIMYUTEIHHBIX OCOOEHHOCTAX KMUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
ABOJIIONIUU. B COOTBETCTBHM C 3TUM B CTPYKType ydeOHoro mpeameTa «bromorusy
BBIJICTICHBI CIICAYIOIINE COJIepKaTeNbHbIe TUHUM: «bronorus kak Hayka. MeTos
Hay4dyHOTo To3HaHUs», «KieTka kak Ouomormueckas cucrema», «OpraHu3M Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOToOOpa3ne OpPraHUuYecKOro MHUpPay,
«OBONIIOLMS KUBOU NPUPOJB», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJlaJiecHHe  OOyYaroUIMMHUCA 3HAHUAMH O  CTPYKTYPHO-(PYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOrO paHra U MNpuoOpeTeHrue YyMEHUH
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUIEHHMH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS] PAa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu uzydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OMOJOTMYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIy>KAIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOH KapTUHE MHUpA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSX >KMBBIX
CHCTEM Pa3HOTO YPOBHS OpTraHU3alldH, BBIJAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHue y OOYyYarOIIMXCS TO3HABATENBHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WJEH U TOJAXOJOB K M3YyUYEHUIO JKUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3allly;

CTaHOBJIEHHME Yy oOOywaroumxcs oOmeil KyapTyphl, (YHKIHOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MHpa XKWBOW MPUPOABI HA OCHOBAHMM 3HAHUN W ONBITA, IOJYYEHHBIX MpHU
U3y4eHUU OMOJIOTUY;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM NEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM >KHUBOMN
IPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHS K HEW, COOJIIOICHHS STUUECKHUX
HOPM IIPU MIPOBEICHUHN OMOJIOTMYECKUX HCCIIE0BAHU;

OCO3HAHHE IEHHOCTHM OWOJOTMYECKHX 3HAHUW JI TOBBILICHUS YPOBHSA
HKOJIOTUYECKOM KYIBTYpPHI, A1 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEHEBHOM KU3HU JJIS
OLICHKH ITOCJIEACTBUN CBOEH JIEATEIIBHOCTH IO OTHOLIEHUIO K OKPYKaIOIIEH cpese,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE U COOJIOACHHE Mep NPOPUIAKTHKU
3a00J1eBaHUM.

B cucreme cpennero obOmiero ob6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBIISIETCSI O0s3aTENIbHbIM yUe€OHBIM MPEIMETOM, BXOISAIIUM B
COCTaB MpeaIMeTHOM 00nacTu «EcTecTBeHHO-HAYyUYHbIE TIPEIMEThI.



Jlst m3ydenusi Onoaoruy Ha 6a30BOM ypOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoauTcs 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Henmemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponr Ouonoruu B (POpMUpPOBAaHMM COBPEMEHHOW HAay4dHOW KapTHUHBI MUpA.
Cucrema OMOJIOTrMYECKUX HAYK.

MeTtopI TO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAaHUE,
U3MepeHue, KiacCU(pUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemoHncTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon nu ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS JKUBOU TPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMS.

KuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ononorun. OTandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ne. YpOBHU OpraHU3aluU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJIALUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH >KU3HWY», «YPOBHU OpraHU3alluu
YKUBOU NPUPOABDY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKnil COCTAB H CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTAaB KIETKU. XUMHUYECKHUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHHe OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl ~O€JIKOBOM MOJIEKYyJbl (TIepBUYHAs, BTOpHUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XUMHUYECKue cBoWcTBa OenkoB. buonorumueckue
byHKIIUN OETIKOB.



®depmentsl — Owuonormdyeckue Karanm3aTtopbl. CtpoeHue (QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTtsl. Butamunsbl.
OTtnuynst GepMEeHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesuTo03a). buonornueckue GyHKIUU YrIIeBOIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApoPUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
YIIEBOA0B, OEJIKOB U JIMIUI0B KaK HCTOUHUKOB YHEPTHUHU.

HykneunoBesie xkucnotrel: JHK u PHK. Hykneotnasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: crpoenue u pyHKIINN.

[{utonorus — Hayka o kietke. Kiietounas teopus — npuMep B3aMMOIEUCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe TMNpPU3HAKH KIETOK:
3aMKHyTasi HapykHas memOpana, monekyinbsl JIHK kak renermyeckuil ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckass W mpokapuotruyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoTuueckor kieTrku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKH.

[I0BEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbyukiuu. [1nasmatnyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHbie opraHouabl kieTku: JIIC, anmapar I'onbmxu,
In30COMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MUTOXOHIPHUH, ILJIACTHJBI.
[TpoucxoxaeHnne MUTOXOHApUA U miacTua. Buasl muactua. HememOpanHubie
OpraHOMWJbl KJIETKH: PpHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTHUKA. QyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus .

SAnpo — perynsatopHslil neHTp KieTku. CTpoeHue siapa: saepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panximn, K. M. bap.

Juarpammsbr:  «PacripeneneHne XUMHUYECKUX JJEMEHTOB B HEXKUBOM
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuupbl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJbl OeKay,
«Ctpoenne pepmentay, «Hyxnennosrie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpoeHue KUBOTHOW KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE JJid IPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTENIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabGota Ne 2. «M3ydeHue CTpoeHUS KIETOK pPACTEHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
ONKCAHUE.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BeIlIecTB, Wi MeTab0Iu3M. AcCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
JTUCCUMUJTISTINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO TIpoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabonmu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U rerepoTpodHbIit. Pons dhepMeHTOB
B 0OMEHE BENIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl  (orocuHTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCUHTE3A ISl KU3HU
Ha 3emuie. Biausinue yciioBuii cpenibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €ro
POJYKTUBHOCTHU Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTruecknii oOMeH B KieTke. PaciierniieHue BemecTB, BBIJCICHHUE U
aKKyMYJIMpPOBAaHHE DSHEPrUd B KJIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. OddekTuBHOCTD
HHEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi reHernueckoil wHGoOpMalMU B KIETKE. | €HETHYECKUM KOJ U €ro
cBoricTBa. Tpanckpunius — MmaTpuunblii cuHte3 PHK. Tpancnsuus — 6nocunTes
Oenka. Otambl TpaHchsanuu. KoawpoBaHue aMUHOKUCIOT. Ponbs pubocoMm B
OouocuHTe3e Oemka.

Hexknetounsle ¢hopmbl )Ku3HU — BUpYyChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMSI M JKU3HEHHOTO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.



OOpatHast ~ TpaHCKpuWIlUs, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMI.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSDY,
«OHepreTnyeckuii oOMen», «Xjoportacty, «Dotocuntes», «Ctpoenue JIHKY,
«CtpoeHue u PyHKITMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Kom,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enkay, «CTpoeHHe KISTKN», MOJENb CTpyKTypbl JTHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii MK, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JluniouaHbIi W TAlUIOMIHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUMBHUAYaJIbHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BUOJIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemast rubGesb KJIETKA — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U mnosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VcKycCcTBEHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHUE ISl CEIEKIIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUN CMBICT H
3HA4YEHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBeie *kemne3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHWE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (ClepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
OCcoOEHHOCTH CTPOCHHS SAMIIEKIETOK W CcrepMaro3ouaoB. OIUio0TBOpEHUE.
[TapTeHnorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpHUOHANIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyisiius, opraHorene3. IloctamOpuoHanbHOEe pazButHe. THIIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSL.

JdemoHncTpanuu:

Tabmuipt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pacteHui», «Jlenenne xknetku Oaktepuil», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsiii mukny, «Pemmukamus JTHK», «Mutosy,
«Menos», «IIpsamoe u HenpsMoe pa3BUTHEY, «l aMETOTeHe3 Yy MIIEKOIUTAIOIIUX U
4yeJnoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MHKPOCKOII, MUKpOIpenaparsl «CriepMaTo3011b1
MJIEKOIIUTAIOLIETO», «SIMIIeKIeTKa MIIEKONUTAOWEro», «KapnoknHes B KieTKax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-allUInKauus «/leneHue KIEeTKu», MOJEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTopHble U NpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopaTtopHas pabora Ne 4. «J3ydeHuwe cTpoeHHUS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieicTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pazButus reHeTuku. Poibs nuronoruu
U HMOpPUOJIOTUU B CTAaHOBJICHHM TE€HETUKH. Bkiaa poccuilckux u 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKHIM, MOJEKYJSIPHO-TeHETUYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHUMBOJIMKA, HCIIOJIb3yEMAasl B CXEMax CKPEIIMBAaHU.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTAHOBIICHHbIE . Menaenem.
MonorubpuaHoe CckpelmmBaHue. 3aKoH eAuHO-00pa3usi THOpPUIOB TEPBOIO
nokosnieHus. IlpaBwiio JOMHHMpPOBaHMS. 3aKOH pacUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [logHOE 1 HEMOIHOE JOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUSL.
AHanm3upyouee ckpeupanue. Menonp30BaHne aHATU3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAHMIO FeHOB. HapyllieHue cuemnieHus TeHOB B PE3yJIbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmoyia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

MN3meHunBOCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAS U HACJIE/ICTBEHHAS.
Poinb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MOIM(DUKAIIMOHHOM U3MEHUYUBOCTH. BaprallMoHHBIN psifl M BapHallMOHHAs KpUBas.
Hopma peakuuum mpusHaka. KoJIMUeCTBEHHBIE M KAUECTBEHHBIEC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAUGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnencTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCThb. KoMOmHaTHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHast "3MeHIUBOCTh. Kimaccudukanus MmyTainuii: TeHHbBIC,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluid. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACJIeACTBEHHOM n3MeHnunBoctd H. 1. BaBuiiosa.

BuesnepHast HaClI€ACTBEHHOCTh U U3BMEHUYHBOCTD.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUECKHUM, OMOXUMHYECKHMA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHUE reHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamm3a. HacnmencTtBeHHbie 3a00JieBaHUS YEJIOBEKA: TI'CHHEBIC OOJIC3HH,
OOJIE3HN C HACJIEACTBEHHOW MPENPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUHUIBI
310pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PUIAKTHKYU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIUIIMHCKON
TCHETUKH B MIPEJOTBPAICHUY 1 JICYCHUY T€HETUYECKUX 3a00JICBaHUM YeloBeKa.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuiet ©W cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHWE M €ro
UTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI U €ro IHUTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOB», «l'€HeThueckue KapThl PACTCHUH,
JKUBOTHBIX WU 4YeJOBEKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIECIOBaHHUS,
CLHEIUIEHHOro ¢ mnosnom», «Kapuotumbel yenoBeka UM KUBOTHBIX», «Bumsl
U3MEHUYMBOCTHY», «MoaudukanroHHas W3MEHUYMBOCTHY, «HacmemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHAs U3MEHYUBOCTHY.

O6opynoBaHue: MoJieNu-anmiuKauu «MOHOTUOPUIHOE CKpEITUBaHHUEY,
«HenonHoe nmoMuHHMpoBaHuEe», «JluruOpuaHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zodpuna» (HOpma, MyTanuu
(dbopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHOI.

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlabopaTtopHas pabota Ne 5. «/3ydeHue pe3ynabTaTOB MOHOTMOPUIHOTO U
JUTHOPUHOTO CKPEIMBAHUS Y TPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAITMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CEJNEKUUH U JIOMECTUKALMS.
VYuenne H. . BaBumoBa o0 1ieHTpax MPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOUCXOKIEHHUS JOMANIHUX XKUBOTHBIX. CopT,
I0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBblii 1 MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
cKkpeuBanue — HUHOpuauHr. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass rtubpunmzauus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIYYCHUE TIOJUIUIOUAOB. JIOCTMKEHUA CENEKIMU PACTCHUH, KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib MNpPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTambl
co3nanus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHxeHepus. Kilerounbie KynabTypbsl. MUKPOKIOHAIIBHOE PAa3MHOKEHHUE PACTECHUM.
KiloHnpoBaHWEe BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKojoruyeckue W dthueckue  mpodiempl. MO -  reHeTH4ecKu
MOAU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Baswios, M. B. Muuypun, I'. /. Kapneuenko, M. @.
HNBaHoB.

Tabnuiel 1 cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpunuzanus», «Paboter akanemuka M. @. MBanosay,
«Ilomumnonus», «OObEKTHl OnoTexHONMOTUM», «KJeTouHBIE KYJIbTYphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHKE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHIS.



JlabopaTtopHblie U npakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHHS CEJEKLHMH PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpHUIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbulkM BO3HMKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLUOHHAS
Teopuss U €€ MecTo B Ouojoruu. BiusiHue SBOJIIOIMOHHON TEOPUM HA Pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBOMONMU. [lameoHTOMOrMYECKHE: IOCIEN0BATEIbHOCTD
NOSIBJICHUS BHUJOB B TMAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3auyus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIApHO-OMOXUMUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpPraHU3MOB.

OomonnoHHas Teopus Y. [lapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyLIME CHUJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOKEHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAs] W3MEHUYUBOCTD,
O0opnOa 3a CymecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Bomouu (CTI) u e€ OCHOBHbIE TTOJIOXKEHHUS.

MukposBosronus. [Tonynsuus kak e1MHUIA BUIA U 3BOJIIOLUU.

JBuxymire cuibl ((hakTopbl) SBONIOINUHM BHIOB B IpuUpojie. MyTallMOHHBIHI
mpoiecc ¥ KOMOWHATUBHAs W3MEHYUBOCTH. [lOMyNsSIMOHHBIE BOJHBI U Jpeiid
reHoB. M3osiust 1 Murpanus.

EcrectBennbiit oTOOp — HampaBisoomui (akTop 3BOJOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yjbTaT 3BOMOUMU. [Ipumepsl
IPUCTIOCOOICHNUN y OpraHu3MoB. ApoMop(d03bl U UANO-aAaANTALUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (OpPMBI
BUJI000pa30BaHus: reorpaduyueckoe, IKOI0rH4eCcKoe.

MakpoaBosnonusi. DopMbl  HBONIONUU:  (uUileTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxxaeHne OT HeCleNMaIu3UpPOBAaHHBIX INMpeaKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHas paauanus.

JdemoncTpanuu:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiey, «3apoabIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyliecTBOBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpTOB pPaCTCHHUI,
«MHorooOpa3ue  mopon  KuUBOTHbIX»,  «[lomymsumum»,  «MyTamonHas
U3MEHUYMBOCTHY, «Apomopdo3by, «Unuoamantamumy, «OOImas mereHepamms»,
«/IBmkymme cunbl dBosonum», «Kapra-cxema wapmpyra nytemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucCrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHueE», « IKOJOTHUECKOE BUI000pa30BAHUE).

OO0opyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOMOB W CeMsiH, KoJuteKiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBbIE HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Komiekuus «DopMbl COXpPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmuukanus «llepekpéct
XpOMOCOM», BiaxHble Ipemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYUIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MyTariuu (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHble U npakTHYecKHe PadoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHe BUIOB MO MOPGHOIOTHIECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanve npucrnocoOJIEHHOCTH OpraHu3Ma u
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KU3HHM Ha 3emJie.

Jlonay4Hble NpPEACTABICHHUS O 3apOKICHUM >KW3HU. HaydHble TUnoTes3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIOIMS. AOHUOTEHHBIM CHUHTE3 OpPTraHWYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEepUMEHTAIIBHOE MOATBEPKICHUE XUMHUECKOW 3BOJIIOIMU. HavyanbHbIe 3Tarbl
ouonoruueckoi ssosouuu. I'unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKM M HMX 3BOJIIOIUSA.
dopMHUpoBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeiickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa U €€ mNEpUOABl: KEMOPHUICKHUIA,
OPAOBUKCKUH, CHITYPUUCKHM, TEBOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKHH.

Me3o301cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas 93pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
aHTPOIOTE€HOBBIN.



XapakTepucTuKa KJIMMaTa U TeoJoruueckux mporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIUU PACTUTEIBHOTO W JKHBOTHOTO Mupa. Apomop]o3sl y pacTeHuil u
XKUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYMII KUBBIX OPraHU3MOB.

CucremMa OpPraHM4YeCcKOTO0 MHpa Kak OTpakeHHE 3BONOUUA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIOJIOrUs KaK Hayka. Pa3BuTue mpeacTaBlieHuil o
MPOUCXOXKJICHUM 4YeloBeka. MeTroabl u3ydyeHus anTponoreHe3a. CxolcTBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuibl  (pakrtopsl) — aHTpomnorene3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmiecTBEeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPy/a, MBIILICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YenoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku ucCKoIaeMmblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacThb
pacnpocTpaHeHHs], 00bEM TOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckre pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONEOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAS
(a3uaTcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSIM CYILIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHE COJNIHEUHOM cucTeMbl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIETKay,
«IIpokapuotnueckasi kietka», «COBpPEMEHHAs CHCTEMA OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPAa3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «/lpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachl».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue  demoBeka»  (OIOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIIETIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIud MNEepBOOBITHOTO YeJOBeKa (KaMHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHYEcKass Ta0numa, KoJuiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckas padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUJIEKIUSX).



OKCKypeHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAaeBEAUYECKUI My3€ell).

Tema 3. Opranu3msl U OKpY:Kam0ias cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl 9KOJIOTUU. MeToIbl SKOJOTUYECKUX
UCCJIeI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MMOYBEHHAS,
BHYTPUOpPTaHU3MEHHas!.

Oxonoruueckue (axkropel. Knaccudukanus skxonorudyeckux (HakTOpOB:
abnotnyeckue, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[IpucniocoGnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aUMOACWCTBUN [UIS CYIIECTBOBAaHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisauur. (OCHOBHbIE TOKa3aTenu
HOMYJSLMHA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCThH, MPHUPOCT,
murpanus. JJnHaMmuka YMCcIeHHOCTH TOMYJISALUU U €€ PeryIsiiusl.

JdemoncTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupogubie 30Hb1 3emuan», «Cpeabl oOUTaHUS
opranu3moB», «®Poronepuoansm», «llomymsamuny, «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU MOMYJISINK UH(Py30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopHas pad6ota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
pPa3HBIX MECT OOUTAHUS.

JlaGopartopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSLUUNA pa3HbIX BUIOB
pacTEeHU.

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHE CUCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momunantsel. CBsizu B
OHOILIEHO3E.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHsatne 00 »3KocuctemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTHI, peaylieHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMileBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTENM SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKUE
nupamMujibl:  MPOIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOIHOTO
WA UITUPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBoctH 3kocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rJ00aJIbHOM 3KOCHCTEMBbl. JlMHaMHueckoe paBHOBecMe U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMHUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Ouochepe 3emin. AHTpONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHME MPUPOIbI u YeJI0BEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHUS MPUPOJHBIMU pEecypcaMd M MX HUCHodb30BaHue. JlocTukeHus
OHOJIOTMHU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpl u cxemsl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbsie coobmiecTBay, «llenu nuTranusy, «IKoJOTHUYECKas TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buomeHo3 BomoéMa», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JEUCTBHS HAa Ipupony», «BaxHenmme HMCTOYHMKHU
3arpsi3HEHUs] BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BaxkHeMIash cocTaBIIsIOIas
ounochepr», «DakTophl Aerpaganuu nousy», «llapHukoBeiil s3dpdext», «DakTopbl
paIMoaKTUBHOIO 3arpsiz3HeHus: Ouocdeprl», «OO0mas cTpykTypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyropopot a3zora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHble co00IIeCTBaY, KOJIEKIMH «buorieHo3y, «Bpenurenu BaxHEHIIMX
CEIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIUMUM PACTEHUH U
KUBOTHBIX, MPHUHAJICKAIINE K Pa3HbIM 3KOJOTHYECKHM TIpyIaM OJHOTO BUJA,



Kpacnas kuura Poccuiickoit @enepanuu, HU300paK€HUS OXpaHIEMBIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalOTCAI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCS TPOTPaMM  CpPEIHEro  OO0Iero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buomorus»
BBIJICJICHBI CIICAYIONINE COCTABJISIONINE: OCO3HAHHME O0YJaIONUMUCS POCCUUCKON
rpak1aHCKON MJAEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOOIPE/ICNICHUI0, Hajlu4yhe MOTUBAlMKM K OOY4YEHHI0O  OHOJIOTHH,
L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYaIOMUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIMYHUE OKOJOTHMYECKOrO IPAaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TIIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «bUoiorus» JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU ILIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpOllECCaM CaMONO3HaHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUSI BHYTPEHHEW TMO3UIUMU JIUMYHOCTH, NATPUOTU3MA,
YBaKECHUS K 3aKOHY U MPABOIOPSAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHsSI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPpaAULMSAM MHOTOHAIMOHAIBLHOrO Hapona Poccuiickon dDenepanuu, MpUpPOIE U
OKPY’KarolIeu cpele.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mipeamera «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONTUXCsl pYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WUIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTU B MPOIECCE peAM3allii OCHOBHBIX HANpaBICHUUN
BOCIIUTATEBHOUN ESITENLHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kIaHCcKOro0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTD FPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U IPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KYyJIbTYPHBIMH LIEHHOCTAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
PonuHou, ropmoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $S3bIK M KYJIbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILIMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
NOCTHXEHNSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BuUTHE OHWOJOTMH, MOHUMAHUS 3HA4YEeHHs OWMOJOTMM B IO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHHUI;



MOHMMAHUE YMOIMOHATIBHOTO BO3/ICUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BocnuTaAHUA, GOPMHPOBAHMS KYJbTYPbl 3[I0POBbS H
IMOIUOHAIBHOTO 0J1ar0MOTyYH:

MOHMMAHUE W peanu3anus 370pOBOro u Oe3omacHOro oOpa3a XKHU3HU
(3mopoBOoe  TUTaHWE, COOJIOJICHWE TUTMEHWYECKHX TMPaBWJI ©  HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTH), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHWE 1EHHOCTH TNPaBUJl HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOXKAIOIINUX 3J0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHmoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbIE KU3HEHHbIC TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpa30BAHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphbl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUN IS
OKPYXKaroUIEn Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W TyTed uX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HaHWS W YMEHUS TPU PEHICHUH TPoOJeM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOJIONIONAb30BaHUEM  (COOJIOICHUE  MPaBWU  MOBEICHUST B MPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHUS B DSKOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE  HEMNPUITUE JICWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
IPUPOJIHON cpelie, YMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD HUX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JIESITEIBHOCTH dKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIIECTBEHHOM MPAaKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuu(UuK OHONOTHMH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PALMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUsT 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJII COBPEMEHHOW IMBHIIM3AIINN:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTEHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHHst  nepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOIMYECKMX 3HAHUW B LEAX
NOBBILIEHUS] OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O0OydYarommxcs, GopMupyemoi
IpU U3YYeHUH OUOJIOTUH;

IIOHMMAHHUE CYHIHOCTHM METOAOB ITO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HaHWs MJI1 aHalu3a H
OOBSCHEHUS SBJICHUI OKPYKAIOLIETO MUpa U MPOUCXOJAUIMX B HEM U3MEHEHMH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HbIX (AKTOB U
MMEIOLIMXCS JAHHBIX C LIENbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIB30BATh OWMOJIOTMUYECKHUE 3HAHUS IS
pelieHns Ipo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE I[IEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IMOJyYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3yabTaThl OCBOEHMs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOyUaAIOLIUXCA
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINe
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBIEHHUE, MPOIECC,
CUCTEMA, HAay4YHbIM (aKT, NPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIEIOBaHUE,  HaONIOeHHWe, U3MEpPEHHe,  OSKCIEPUMEHT U  JAPYTux),
yHHUBEpCaJbHble Yy4eOHblE JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

pEryJsiTUBHbIE), o0ecreynBaroye (dbopmupoBaHue (GyHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOy4YaloIMUXCcs, CIOCOOHOCTh
oOyJaromuxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHYECKUE 3HAHWS W  YHUBEpCaldbHbIE Yy4YeOHBIC JCHCTBUS B
MO3HABATEILHOU U COLIMAIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AefCTBUSIMM:

1) 6a3oBble JJOrHYeCKHe IeiliCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIJEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH MOHSITHUSIMM);

ONPENEATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTHU C TOCTABICHHBIMHU 1EJISIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE MOHSATUS JUIsl OOBsICHEHUS (DAKTOB M SBICHUMN
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUMI  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHabHBIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B JEATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMOACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITIOMCKY METOJIOB PEILICHHsI MPAKTHUECKUX 33]a4, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4EeOHBIX
CUTYaIlUsX, B TOM YKCJIE MPHU CO3JaHUH YUEOHBIX U COLUATbHBIX IPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIAMH;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESTEIIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBIISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M W aKTyaJM3UPOBATh 3ajauvy,
BBIJIBUTATh TUIOTE3y €€ pPEeLIeHHs, HAaXOAWTb ApTyMEHThI AJS JOKa3aTejbCTBA
CBOMX YTBEPXKICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATENbHYI0O M IPAKTHYECKYIO 00JIacTH
KHU3HEIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE MOIXObl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEparype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJISI BBIMOJHEHUS YIEOHBIX
3a/ay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO MCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, TpauKku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
H Apyroe);

UCIIONIb30BaTh HAYYHBIM S3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiorndeckod uH(OpMarMen: TPUMEHATh XUMHUYECKHE, (QU3HYEeCKUe U
MaTEeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaCclO3HABaHWS W 3aUTHl  WH()OpMaIuw,
HH(pOpMAITMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) ob1menne:

OCYIIECTBISITh KOMMYHHUKAITUHN BO BCEX c(hepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAQJIOTe€ WJIU JIUCKYCCHM MO CYHIECTBY OOCYXIaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEJIbHO BBIMIOJHEHUS MpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMI JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMS, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIEHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOpPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI IesITeJIbHOCTh:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThI MPH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJICHCTBUSI PU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJOTO WieHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacmpenenatb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXIaThb pE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHMKA KOMAaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IIpe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATh HJIEH C TO3MLHM HOBW3HBI,
OPUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBJafeHne YHUBEPCAIbHBIMH PeryJasSTUBHBIMU AeHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JI BBIABJICHHUS NpoOOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npoOsemMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pEIIeHHs MpoOJeMbl ¢  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIIOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOM  peduieKcMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YJNbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHUS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PH aHaJIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsATHE ceOs ¥ APYTUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U TOCTOMHCTBA;

IIPUHUMATh MOTHMBBI W apryMEHTBl JPYIMX IIPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynabTaThl OocBoeHUsi nporpamMMel COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeameta «buonorusny
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHMIO, HHTEPIPETAIINH U
IpeoOpa30BaHNIO 3HAHUM, BUIBI JEATEIBHOCTH IO MOJIYYEHHI0 HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3jM4YHBIX Y4E€OHBIX CUTyallUsX, a TaKKe B PEalIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosornei. B mporpamme mnpenMeTHble
pe3yabTaThl IPEICTaBICHbI M0 TOJaM 00yUYEeHHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» ¢ 10
Klacce NOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIIAJIE€ POCCUUCKHX U
3apyOeKHBIX y4YEHBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIHMOHATHLHOU
IPAMOTHOCTH 4Y€JIOBEKA JUUISl PEILCHUs KU3HECHHBIX 3a/1a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMUECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTaboau3M (OOMEH BELIECTB U MpEeBpaIlCHHE
JHEPrUMr), TOMEOCTa3 (CaMOperyJssilus), YpPOBHEBAs OPraHU3aLMs JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHUE (PETIPOYKINS ), HACIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE;

YMEHHME H3J1araTb OWOJIOTMYECKHE TEOpuu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJIsIpHON Owuosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiosa) u yuenus (o meHTpax MHOroo0Opasus u
MPOUCXOXKICHUs KyJIbTYpHBIX pactenuii H. V. BaBuioa), onpeaensaTs TpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE JKHUBBIX CHCTEM, IMPOLIECCOB U SIBJIEHUM, OpraHU3alys U NPOBEIECHUE
OMOJIOTMYECKOTO  AKCIIEPUMEHTa,  BBIABI)KEHHWE  THIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJYYECHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYUHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYHIECTBEHHBIE MPU3HAKA BHUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IIPEBPALIEHUS 3HEPIUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M SHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Melo3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYaJIbHOTO pA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHSATh IOJIyYE€HHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI MPUHATUS NPAKTUYECKUX PEIICHUN B IOBCEAHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30M1acCHOCTH CBOETo 3/10pOBbS U 30POBbS
OKPY>KaIOIIMX JIFOEH, COOJII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKPYKaroIIen
IPUPOJHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOIO
IPUPOIOTIOTIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKpEIIMBAaHMUE, CLEIJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs JJIs MpeIcKa3aHUsl HAcJlIeJOBaHUs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTHYECKHEe pPadOTHI, COOIIOIAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYI0 IICEBJIOHAYYHBIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOUM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE M YCTHBIE COOOIIECHMUS,
0000111251 OMONOTMUYECKYI0 MH(POPMALIUMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN arnmapar OUOJIOTHH.

[IpenMeTHbIie pe3yabTaThl OCBOEHUS ydeOHOro mpeameta «buonorus» ¢ 11
Kjlacce JOIKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HayYHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUMCKUX U
3apyOeXKHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIHUOHAIHHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMs )KU3HEHHBIX 33]1a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMUYECKUX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNSA, F€HO(OHA, 3BOIIOLMS, ABWKYIINE CUJIbI ((DaKTOPBI) HBOJIIOLINY,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOIYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LEeNU MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreoeHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsS DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoiactBa K. M. Bbopa, uepenoBaHusi TJaBHBIX HANpaBICHUA U
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
OTIPEAEIIATh TPAHUIIBI UX MPUMEHUMOCTH K )KMBBIM CUCTEMaM,;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONMCAaHUE JKUBBIX CHUCTEM, IMPOIIECCOB U SBJICHHI, OpPTaHU3AIMs W TPOBEACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISABIICHHE
3aBUCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYHMHAMH, OOBSICHEHHE IMOJyUYECHHBIX
pe3yJabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, NOMYJALMHA, TPOIYLEHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIEHO30B W  JKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUsI, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JEUCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MBI, TEepeHOoca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMax, aHTPOINOTECHHBIX HM3MCHCHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTh TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
NIPOIIECCOB W SIBJICHHIA, /ISl MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3I0POBBSA
OKPY>KaIOIIMX JIFOCH, COOJII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKPYKarOIIeH
OPUPOJIHON cpese, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH /ISl PAllMOHAIBHOTO TPUPOIOTIOIH30BAHHS;

YMEHHE pelIaTh dJeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
MEPEHOCa BEIIECTB U IHEPTUH B IKOCUCTEMAX (LI MUTAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpPaKTUYECKHEe pPaOOTHI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETHPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIOIIYIO IICEBIIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMarTpuBaThb  IJI0OajdbHBIE  SKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MONIOTHYECKYI0 HHPOPMAITUIO U3 HECKOJBKUX UCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne i/ P Kontpoabnbie  IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmorexa [IOK
1 bronorns kax Hayka 2 05 https://m.edso0o.ru/7f41¢c292
2 JKuBbIe CHCTEMBI M X OpraHu3aIus 1 bubmorexa LOK
P H https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
Bbu6nmmoreka [JOK
4 IKH3HEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41¢c292
5 PazMHOXeHUE 1 MTHANBUYaJIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edso0o.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 8 15 bubmuorexa [JOK
OpPraHUu3MOB ' https://m.edso0.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
Bbu6nmmoreka [JOK
8 Pescpiioe Bpens ! https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
bu6mmoreka [IOK
1 IBOMIOLHONHAL GHOTOTHS 9 ! https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubanorexa HOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OpraHH3MBI i OKpYIKaIOwas cpeia > ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo011ecTBa ¥ SKOJOTHYECKHE CHCTEMBI 9 https://m.edsoo.ru/7fA1cc74
bu6mmoreka [IOK
° Pesepeiioe spens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

buonorus B cucreme Hayk

MeTo1bl TO3HAHUSA KUBOW TPUPOIBI.
[TpakTrueckas padota Ne 1
«Hcnonp30BaHme pa3IUIHBIX METOIOB
[pY U3yYCHUH OMOJIOTUYECKUX OOBEKTOBY

0.5

buonoruueckue cucTemsl, MPOIECCHl U UX
U3y4eHUe

XUMHYECKUH cocTaB KJIeTKU. Boga n
MUHEPAIBHBIE COJIN

benku. CoctaB u cTpoeHne OEIKOB

depMeHTBI — OHMOJIOTHYECKHE
karanuzaTtopsl. JJabopaTtopnas padora Ne 1
«M3y4yeHne KaTaTuTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaasbl)»

0.5

VYrneBonnl. JInnuasl

Hyxneunossie kucinotsl. AT®

HcTopust 1 MeToAbl U3y4eHUs KIETKH.
Knerounas teopus

10

KieTka xak 1ie;ocTHas KuBas cucTeMa

11

CTpoeHue 3yKapuoOTHYECKOUN KIIETKH.
JlaGopaTtopHnas pabora Ne 2 «3yuenue

0.5




CTPOEHUS KJIETOK PACTEHUH, )KUBOTHBIX,
rpuOOB U OaKTepuid 1O MUKPOCKOTIOM Ha
TOTOBBIX MHUKpOIpErapaTax u ux
OTIHCAHHE»

12 OOMeH BelecTB WM METa00JIN3M
13 ®dotocuHTe3. XEMOCHHTE3
14 OHepreTuyeckuii oOMeH
JKu3HeHHbIN IHUKIT KIETKU. [lenenue
KIeTku. Muto3. JlabopaTopHast pabora Ne
15 3 «Habnronenne MuTo3a B KJIETKaxX 1 0.5
KOHYHKA KOPEIIKA JIYKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 buocunres 6enka. Peakuyst MaTpuaHOTO 1
CUHTE3a
17 Tpancusmus — 6uocuHTE3 OENKa 1
18 Hexknerounsie (GopMbl )KM3HH — BUPYCHI 1
19 DopMbI pa3MHOKEHUST OPTaHU3MOB 1
20 Meiio3 1
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kieTok. OmnogoTBoperue. Jlaboparopras
21 paborta Ne 4 «M3yueHnue cTpoeHHs 1 0.5
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
22 NHauBuayanbHOE pa3BUTHE OPTaHU3MOB 1
23 I'eneTrka — Hayka O HACJIEICTBEHHOCTH U 1
U3MEHUYUBOCTH
24 3aKOHOMEPHOCTH HACJIEI0BaHUS 1

pU3HAKOB. MOHOTHOpUIHOE




CKpEILIMBaHKUE

25

JurnbpumHoe cKpemmBaHue. 3aK0H
HE3aBHUCUMOI'0 HACJIEAOBAHUS TPU3HAKOB

26

CueruieHHOE HacJeI0OBaHUE TIPU3HAKOB.
JlaGopaTtopHnas pabota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPHIIHOTO U
JTUTUOPUTHOTO CKPEIIUBAHUS Y
Ipo30(hUITBI HA TOTOBBIX
MUKpOTIpenaparax»

0.5

27

I'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

28

M3menunBocTh. HenacneacTseHHas
W3MEHYMBOCTh. JlaboparopHas pabota No
6. N3yuenne MmoauduKamoHHON
W3MEHYHBOCTH, IOCTPOCHUE
BapHAIlMOHHOTO Psijia U BApUAIIMOHHON
KpHUBOI»

0.5

29

HacnencrBeHHast U3MEHYHBOCTD.
JlaGopaTtopHnas pabota Ne 7. «AHanu3
MYTaIHi y JpOo30(HITBI HA TOTOBBIX
MHUKpOIpernapaTax»

0.5

30

I'eHeTHnka yenoBeka

31

PeseprubIil ypok. O600111eHIE TIO TEME
((HaCHeI[CTBeHHOCTB 1 USMCHYUBOCTH
OpPTaHU3MOBY

32

CenekIus Kak HayKa M IpoIecc

33

MeTtonbl U JOCTUKEHHUS CEIIEKLINU
pacTeHUM U KUBOTHBIX




34

buorexnonorus kak orpacip
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

OBOIIOLUSA U METOABI €€ U3YyUEHUS

Hcropust pa3BUTHS NIpEACTaBICHUI 00
IBOJTIOIINH

MuKkpo3BOIOLUSA

[Tomynsimus Kak 3IeMeHTapHasi eqUHULA
BHJ1a 1 HBorOIMU. JlabopartopHas pabora
Ne 1 «CpaBHenue BUI0B 11O
MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

JIBroKyIue cuitbl (JIeMEHTapHbIE
(haKTOpBI) IBOITIOLIUN

EctecTBennslit 0T60p U ero (hopMsl

Pe3ynbpTarel HBOTIONUN:
IpUCIOCOOICHHOCTh OPTaHU3MOB U
BU000pazoBanue. JlaboparopHas pabora
Ne 2 «Onmcanue npucrnocoOIeHHOCTH
opraHusma 1 €€ OTHOCUTEJIBHOTO
XapaxkTepa»

0.5

HanpasneHus u mytu Makpo3BOJIFOLUU

HeobpaTtumocTs 3BOMIONINN

10

Wcropus xu3Hu Ha 3emiie U METOBI €€
U3Y4EHHUS

11

['unoTe3sl MPOMCXOKACHUS )KU3HU Ha
3emiie




12

PazButue xxu3Hu Ha 3emiie o 3paM u
nepuoaam

13

OcHOBHBIE 3TaIbI 3BOJIIOLUN
PacCTUTEIBHOTO U JKUBOTHOI'O MUDA.
[IpakTuueckas padora Ne 1 «/3yuenue
MCKOIIAEMBIX OCTAaTKOB PAaCTEHUI U
KUBOTHBIX B KOJUICKIIUSIX)»

0.5

14

CoBpeMeHHas CHCTEMa OPraHHYECKOTO
MHpa

15

DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3)

16

JBmxyuue cuibl ((hakTophl)
aHTPOIIOTreHe3a

17

OCHOBHBIE CTaAUH DBOJIOILNH YEIOBEKA

18

UenoBeueckue packl ¥ NPUPOIHbBIC
aJlanTanuy 4eaoBeKa

19

PesepBHeIil ypok. O000IICHHE IO TeMe
«BO3HUKHOBEHHE U PAa3BUTHUE KU3HHU Ha
3emiie»

20

DKOJIOTHs KaK HayKa

21

Cpenpl 0OUTaHUS B SKOJIOTHYECKHE
bakTopsI

22

AbGuotnueckue dakropsl. JlaboparopHas
pabora Ne 3. «Mopdonoruyeckue
0COOEHHOCTH pacTeHUH U3 pa3HbIX MECT
obutanusy. JlaboparopHas padota Ne 4.
«BrnustHEE cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEyCay»

0.5

23

BuoTtnueckue paxkropsl




DKOJIOTHYECKUE XapaKTEPUCTUKU
nonyssiuun. [Ipaktraeckas padorta Ne 2

24 . y 1 0.5
«[Tomcy€Tr TUIOTHOCTH TOTYJISIIIUI pa3HBIX
BHJIOB PACTEHUI
25 Coo01iecTBa OpraHu3MOB — OHOIEHO3
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI)
OcHOBHBIE TIOKA3aTENIA YKOCHCTEMBI.
27 Dxosioruueckue nupamuasl. CBoOMCTBa 1
skocucteM. Cykueccust
28 [IpupoHbIE 5KOCUCTEMBI
29 AHTPOTIOTEHHBIE IKOCUCTEMBI
30 Buocdepa — rimobanbHas 3xocucTeMa 1
3emiu
31 3aKOHOMEPHOCTH CYIICCTBOBAHHS 1
6uocdepsl
32 UYenoseuecTBo B Onochepe 3emiun 1
33 CocyiiecTBoBaHM€e NPUPOABI U 1
YeloBeYeCTBA
34 PeseprubIil ypok. O60011IEHUE TEMBI 1
«Coo0111ecTBa M SKOJIOTUIECKHE CHCTEMBI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uos A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akinoneprnoe obmectBo «M31aTenbcTBO
«IIpocsemenue»

* buonorus, 10-11 xnaccwl/ 3axapos B.b., PomanoBa H.1., 3axaposa E.T.; mox
penakuueit Kpukcynosa E.A., O0111ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO

«Pycckoe cioBo - yueOHUK»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






