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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJOTHH TEOPETHUYECKYIO OCHOBY IS
ompezeNieHus] TMOAXOA0B K (OPMUPOBAHUIO COJNEPKaHUs YYeOHOTO MpeaMera
«buosorusi»  coctaBwiM: KoHuentyaiaeHble mnoioxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB OOydeHus u
TpeOOBaHUI K YPOBHIO MOATOTOBKH BHIMTYCKHUKOB, IOJIOKEHHS 00 OOIIMX LESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanus B Poccuiickoit ®Denepanyu, a TakkKe TMOJOKEHUS O
cnenuduke OMonoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIIEUSHUN
CYILIECTBOBAHMs 4eIoBeueckoro oodmiectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpezeNieHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoyiorMM JaéT MpEACTaBICHHWE O IMeNiax, 00 oOiei
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIUXCS CpEICTBaMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfaenaM H  TeMaMm,
PEKOMEHIYEMYIO TIOCTIEA0BATEILHOCTh U3YUeHHSI y4eOHOTro MaTepuaia ¢ yu4éTom
MEXKMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€Hd, JIOTHMKH 00pa30BaTEIbHOTO
poIiecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B nporpamme mo OWONOTMM Tak)Ke YYHMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METallpeIMETHBIM H TPEAMETHBIM pe3yjIbTaTaM
oOydeHns B (OPMUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHON
NEeSTEIbHOCTH/Y4eOHbIX JIEHCTBUN 00ydYalomUXCsi 1O OCBOSHHUIO COJEP)KaHUS
OMOIOrHYecKOro o0pa3oBaHUsl.

B nporpamme mo O6mosnoruu (10 kmaccel, 0a30BbIil yPOBEHb) peaIn30BaH
NPUHIIAI TPEEMCTBEHHOCTH B HW3YYCHHMHM OWoNormw, Onaromaps ueMy B HeEl
POCMATPUBACTCS HAMpPaBICHHOCTh Ha pa3BUTHE 3HAHUH, CBSA3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OPUEHTAINNA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIIEHUS, TPEICTABICHUH O 3J0POBOM
obOpase XU3HU U OEPEKHBIM OTHOIIEHWEM K OKPYXAIOIIeld MPUPOTHON Cpene.
[TosTomMy Hapsay ¢ U3y4eHHEM OOIICOMOIOTUYECKUX TEOPHH, a TakKe 3HAHHMA O
CTPOCHHUH KUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yIEJICeHO BHUMaHHE HCIOJB30BaHUIO
MOJIYYCHHBIX 3HAHUHW B TTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM dYHCJe: TMPOPUIAKTUKKA HACIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTHPOBAHMUS, 000CHOBaHUS IKOJIOTHYECKU
IeJIeCO00pa3HOT0 TOBEACHUS B OKpPYXKAIOMIEW MPHPOMHON cpene, aHaM3a
BIIUSIHUAS XO3SUCTBEHHOW ACSATENHHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX W
VCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHMUSI K MPUKIIATHON HATIPABICHHOCTH
yuebHoro mpeaMeTa «bruosiorus» MpOIUKTOBAHO HEOOXOIMMOCTHI0 00eCTICYeHHUS



YCIOBUH JIJIsl pEIICHUs OJHOM M3 aKTyaJbHBIX 3aJ]a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHusi, KoTopas mpenmnosaraer (HopMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaXKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAyYHOW KapTHHE MHUpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KUBOW HpUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA: TIO3HAHUS  3aKOHOB  JKMBOW  NIpUpOAbI,  (HOpMUpPOBaHUS
($YHKIMOHATBPHONH T'PAaMOTHOCTH, HABBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUYECKOTO MBIIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K >KUBOI MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe [T PEIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  CcpeaHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUU
oOyuaromuxcs. M3yuenune 6uonorun odecrneynBaeT ycaoBHs i (GOPMUPOBAHUS
WUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPHI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUM C
NPEJCTaBICHUAMU U3 IPYTUX YU4EeOHBIX IMPEAMETOB, B YACTHOCTH, GUNKU, XUMHU
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYCHHHM Y4eOHOro IMpeaMeTa
«buonorus» cocraBuIM OCHOBY Ui ONPEIEICHUS IMOIXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COJAEp)KaHUs, MPEACTABIEHHOTO B Mporpamme IO
OHMOJIOTHUH.

Otbop conepxanust yueOHOro npenmera «buosorus» Ha 0a30BOM YpOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalOLIUECs MOJKHBI OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSAIONMNE aJeKBATHOE IMOBEICHUE
4eJIOBeKa B OKpY’KaloUIe NMPUPOIHON cpene, BOCTpeOOBaHHBIE B IMOBCEIHEBHOM
KHU3HU MU TIPaKTHUECKOW nesitenbHOcTH. Oco0oe MecTo B ITOW CHUCTeMEe 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHMSI, KOTOPbIE CIyX,aT OCHOBOM 111 (pOPMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHOJOTNYECKOro 00pa30BaHMS.

CTpyKTypHpOBaHHE COJEpKaHHUs Yy4eOHOro MaTepuaia B IpPOrpamMMme 10
OMOJIOTHM OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHMS] 3HAHUM 00
OTIUYUTETHHBIX OCOOEHHOCTAX KMUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aliy U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOro npenmeta «buomorus»
BBIJICJIEHBI CJIEAYIOUINE CoJepKaTeabHble TUHUU: «bronorus kak Hayka. MeToibl
HAY4YHOTO Mo3HaHMsA», «KieTka kak Ouonoruyeckas cucremar», «OpraHu3m Kak



Oouonoruueckas cucrema», «CuctemMa M MHOroo0Opasue OpraHMYeCKOTO MHUpPa»,
«DBOJIOLMS AKUBOU PUPOABI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus yudeOHoOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4yarolUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra W MpUOOpEeTeHHuEe yMEHMH
UCIIONIb30BaTh ATH 3HAHUS JJI TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHHSI PA3IUYHbIX KU3HEHHBIX MPOOIIEM.

JlocTmxenue 1enu u3ydeHus ydyeOHoro npeamera «buosnorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIEAYIOIUX 3a/1a4:

OCBOEHHE OOYyYalOIMMUCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIAX, CIyKAIlMX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUpA, O
METOJlaX Hay4YHOI'0 MO3HaHMsI, CTPOEHUH, MHOI000pa3unu U OCOOEHHOCTSIX KUBBIX
CHUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIIENOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOYYAIOIIMXCS MO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpollecce aHaliuW3a JAaHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISI0B, UAEH M TOJAXOJO0B K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOrO YpOBHS OpraHU3aLlUN;

CTaHOBJIEHHWE Yy oOOyvarommxcs oOmeld KyiabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MHUpa JKMBOW IpPUPOJbl HA OCHOBAaHMUM 3HAHUW M OIBITA, IIOJYYECHHBIX IpPHU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOYYAIOIIMXCS YMEHMM WIIOCTPUPOBAaTh 3HAYEHHE
OMONOTHYECKUX 3HAHUM B MPAKTUYECKOW AEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIOIEHNS STUYECKUX
HOPM IpY MIPOBEICHUHN OMOJIIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAaHUW Ji TOBBIMICHUS YPOBHS
9KOJIOTUYECKOMN KYIBTYpPHI, A1 ((OPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OLICHKH ITOCJIEICTBUM CBOEH JEATENBHOCTHU 110 OTHOLIEHUIO K OKPY’KAIOIIEH Cpele,
COOCTBEHHOMY 3[I0pOBBIO, OOOCHOBaHHME W COOJIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oomero oOpaszoBaHusi «buosorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOASIIUM B
COCTaB MpeIMeTHOM 001acTu «EcTecTBeHHO-HAYyUYHbIE TTPEIMEThI».



Jlist m3ydenusi Onoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoauTcs 68 yacos: B 10 xiacce — 34 gaca (1 gac B HeAeIII0).



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOUIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopuei, STUKON, SCTETUKON U TPABOM.
Ponp Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeToapl MO3HAHUS KUBOUM MPUPOILI (HAOIIOIEHNE, SKCTICPUMEHT, OMUCAHUE,
U3MepeHue, KiacCUpUKalus, MOJAEIUPOBaHUE, CTaTUCTHYecKas o0padoTka
JIQaHHBIX ).

JdemoncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTOIbI TO3HAHUS JKUBOU MPUPOIBI».

JlaGopaTopHble U MpaKkTHYECKHEe PadoThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3iIUYHBIX METOAOB IpHU
W3YYCHUU OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHM3aLMs.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeaAMET Uu3ydeHus: onongorun. OTanyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YpOBHU OpraHU3alMU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBIA, IOMYJISLUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIEHOTUYECKHIA), OMOC(EepHBIi.

JdemoHncTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHU OpPraHU3aluU
YKUBOW NPUPOABI».

O6opynoBanue: Mmoaenb MmoJiekyisl JJHK.

Tema 3. XumMu4ecKnil COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUM COCTAaB KIETKU. XUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpalIbHBIX BenlecTB B Kkierke. lloamepskanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMBbIe ¥ 3aMEHMMbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIEKYJbl (IIepBUYHAs, BTOpHUYHAs, TPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe cBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmenTtsl — Owonormdeckue Karanm3aTtopbl. CTpoeHue QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpartHas crneuuduuHoctb. KodepmeHTsl. ButamuHbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYrineBoabl: MoHOcaxapuabl  (TJIOKO3a, pubo3a u  Je30kcupudo3a),
aucaxapuibpl - (caxaposa, JIaKTO3a) M IOJMcaxapuiabl  (KpaxMall, TJIMKOIEH,
eJUTI0I03a). bronornyeckue GyHKIINM yTIeBOIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApodUIBHO-
rusipopobHble  cBoMcTBA. buonornueckne @yHkuuu Jsmnuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIUI0B KaK HICTOYHUKOB SHEPTUU.

HykneunoBesie xucnotrel: JHK wu PHK. Hykneornasl — MOHOMEpHI
HykienHOBBIX kucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunast PHK. AT®: crpoenue u pyHKIINN.

[MuTosnorus — Hayka o kinerke. Knerounas Teopus — npuMep B3auMOJECUCTBUSA
uael u (pakToB B HAYYHOM [TO3HAHUU. METO/1bl U3yUEHUS KIIETKH.

Knerka kak menoctHas >xuBasg cuctema. OOmye MNpU3HAKH KIETOK:
3aMKHYyTasi HapykHas MmMemOpana, monekyinsl JIHK kak renermdeckuil ammapar,
CUCTeMa CHHTe3a Oerka.

Tunsl KIETOK: JyKapuoTHueckas U Ipokapuoruueckas. (OcoOeHHOCTH
CTpOEHMS NpokapuoTHueckon kieTku. Kierounas cteHka Oakrepuil. CtpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJWYUS PACTUTEIbHOM, >XKUBOTHOU U
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, MX
dbyukiuu. [1nasmaTnyeckas MemOpaHa, e€ cBoiictBa u ¢pyHkiuu. [{utonnasma u eé
opraouasl. OnHomeMmOpaHHble opraHounbl kietku: OIIC, anmapar I'onbmxw,
an30CcoMBl.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKH: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxaeHnne MUTOXOHApWA W miacTua. Buasl mmactua. HememOpanubie
OpraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPHUOIH, PECHUUKH,
KryTUKU. OyHKIIMY OPTaHOMIOB KIIETKU. BKiroueHus.

SAnpo — perynaTopHslil neHTp KieTku. CTpoeHue siapa: saepHas 000J104Ka,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Jwuarpammsbl:  «PacripeneneHne XUMHYECKUX DJIEMEHTOB B HEXHBOM
npupoze», «PacnpeneneHne XMMU4YECKUX 3JIEMEHTOB B )KUBOM IIPUPOACH.

Tabmuubl u cxembl: «lleproguyeckas TadaUIa XMMUYECKUX DIIEMEHTOBY,
«CTpoeHHe MOJIEKYJIbl BOAbI», «bruocunres 6enka», «CTpoeHre MOJIEKYJIbl OesKa»,
«Ctpoenne ¢pepmenta», «Hyknennososie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CTpoeHne 3yKapuOTHYECKOW KIETKU», «CTpOeHUE KUBOTHOU KIETKU»,
«CTpoeHue pacTUTENbHOU KIETKU», «CTpoeHHe MNPOKAPUOTUUECKON KIETKU»,
«CTpoeHue siipa KIEeTKU», « Y TIeBOAbD», «JIMIUIAbI».

OO6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE I MPOBEACHHUS
HAOJIOCHUM, H3MEPEeHHI, SKCIEPUMEHTOB, MHUKpOIpEnaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlaGopartopHas pab6ota Ne 1. «M3yueHwe KaTaJIUTUUECKON aKTHUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl UK KaTajlasbl)».

JlaGoparopHas pabota Ne 2. «M3ydyeHue CTpOoeHHUs KIETOK paCTCHUH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIUCaHUE».

Tema 4. ’KusHenesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, WM MeTadboIu3M. AcCUMUIISAINS (TNTACTUYECKUI OOMEH) H
JTUCCUMUTISTINSA (SHEPTETHUECKHT OOMEH) — JIB€ CTOPOHBI E€IMHOTO IIpoliecca
MeTabonmm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUU B TMOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U rerepoTpodHbIit. Pons dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUN YHEPTUU B KIIETKE.

®dotocunre3. CperoBas u TemHOBas (a3pl (oTocuHTeza. Peakuuu
dotocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3a IS )KU3HU
Ha 3emue. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUM.

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

DHepreTruecknii oOMeH B KJeTke. PacimieryieHne BemiecTB, BBIICICHUE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxkenwe m ero Buabl. KucimopoJHOE OKHUCIEHWE, W KIETOYHOE
JIbIXaHUE. OxkuciIuTenbHOe bochopumupoBaHue. D¢ddexTuBHOCTH
HEPreTHYECKOro oOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanmuzanus renerndeckod mHOpManMM B KieTKe. ['€HEeTWYECKU KOJ U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocuHTes
Ooenka. Otambl TpaHchsauuu. KoawpoBaHue aMUHOKHUCIOT. Ponbs pubocoMm B
OounocuHTe3e Oenka.

Hexknerounsle ¢hopmbl )Ku3HU — BUpychl. cTtopus oTkpeiTus BupycoB (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M JKU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >KMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuurta yenoseka (BHUY) — Bo3dyautens CIIM/a.



OOpatHast ~ TpaHCKpuWIIIUS, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanun:

[Toptpetsl: H. K. Konbuos, /. . MBanoBckuii, K. A. Tumupsses.

Tabnuiel U cxeMbl: «Tumnbel nutaHus», «MeTtaboausm», «MUTOXOHIPHUI»,
«DHepreTnyecknii oOMeH», «XJjoporact», «DorocunTes», «Ctpoenue JIHK»,
«CtpoenHre U pyHKIIMOHUpPOBaHUE IreHa», «CHHTE3 Oellka», « eHeTHIeCKU KOI»,
«Bupycwi», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1k Bupyca CIIN/la,
0akTepuodara», «Pemmkarnus JTHK».

Oo6opynoBanue: mMonaenu-ammikkanun «Yasoeaue JIHK u Tpanckpumims»,
«buocunTes 6enka», «CTpoeHue KIeTKn», Moaensb cTpykTypsl JJTHK.

Tema 5. PazMHOXkKeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KierouHblii 1IMKJ, WM >KU3HEHHBIM 1MKA KieTku. MHtepdaza u MUTO3.
[Ipoueccol, mpoTekaromue B uUHTepdaze. Permkanusa — peakuuds MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIIL
JluniouaHbIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosiOrMUECKHE OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHu3MOB.

Henenue knetkn — muto3. Craguu murtosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKUIA CMBICT MUTO34.

[Tporpammupyemasi rubGenb KJISTKH — aromTo3.

DopMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosoBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
crnopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHMPOBAHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TooBOE pa3MHOKEHHE, €TO OTINYHS OT OECTIOIOTO.

Meiio3. Craguu Mmeito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUH CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUSA TOJOBBIX KJIETOK y KUBOTHBIX.
[TomoBeIe Kene3bl: CeMEHHHKH U SUYHUKA. OOpa3oBaHHME W PA3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CIepMaro30u]l, SHIEKIETKa) — CIEePMAaTOreHe3 U OBOIEHE3.
OcoOEHHOCTH CTPOCHMS SAMIIEKIETOK U crepMaro3ouaoB. OIuio0TBOpEHUE.
[TapTeHorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpPUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuonanbHOEe pazButhe. TUIIbI
NOCTAIMOPUOHANIBHOTO PAa3BUTHS: TMpsMOe, HempsiMoe (JIMYMHOYHOE). BnusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJINM Pa3BUTHS.

JdemoHcTpanum:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOB», «/[BoitHOE
OIUIOAOTBOPEHHUE Y [IBETKOBBIX pAacTEeHH», «BererarnBHOE pa3MHOXKEHHUE
pacteHuil», «J/lenenne knetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOK»,
«Ctpoenune xpoMocoMbl», «Knerounelii mukn», «Pemmmkamus JHK», «Murtos»,
«Meiio3», «IIpsmoe u HenmpsiMmoe pa3BUTHE», «]'aMeTOreHe3 y MIIEKOMUTAIOIMINX U
YeJnoBeKa», «OCHOBHBIE CTaIMA OHTOTE€HE3a».

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmMaTo30H/1bI
MJIEKOIIMTAIOIIEr0», «SHIIeKIeTKa MIIEKOIUTAIEro», «Kapunoknnes B Kierkax
KOpEIlIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/lenenue KIeTKu», MOJEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaOGmromenwe MHTO3a B KIIETKaX KOHYHKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaGoparopHass pabota Ne 4. «M3ydyeHuwe cTpoeHHUs NOJOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpenaparax».

Tema 6. HacjieqcTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

[Ipeamet u 3amauu reHeTUKU. VicTopust pasBUTHSA 'eHETUKU. Poiib nuronorun
U 3MOpHOJIOTMM B CTAHOBJIIEHWU T'€HETUKU. BKilaj pocCHHCKMX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TE€HETUKU. MeToabpl TEeHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKHUM, MOJEKYJISIPHO-TeHETHYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTHYecKasi CAUMBOJIMKA, HCOJIb3yEMasl B CXEMaX CKPELIMBAaHUM.

3aKOHOMEPHOCTHY HACJIEAOBAaHUS NPU3HAKOB, YCTAHOBIICHHBIE I'. Mennenem.
MoHoruOpuaHoe CKpellMBaHHE. 3aKOH €IMHOO0Opa3ust THUOpPHUIOB NEPBOIO
nokosnienus. IIpaBwiio  JOMHHMpPOBaHMS. 3aKOH paCUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [loaHOE U HEMMOIHOE JOMUHUPOBAHHE.

JurubpugHoe  CKpeliMBaHHE. 3aKOH  HE3aBHUCHUMOIO  HAclIeOBaHUS
npu3HakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUS.
AHanu3upyoniee ckpemuBanne. Mcnonp30Banne aHaAIM3UPYIOIIETO CKPELIMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHoe  HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHI'OBEpA.

XpOMOCOMHas1 TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTHnYecKne KapThl.



['eHerrika mosa. XpoOMOCOMHOE ONpPeAETEHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnepgoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

M3mMeHunBOCTh. BHapl N3MEHUMBOCTH: HEHACICACTBEHHAs U HACJIEICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MO (PUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAS KPUBasi.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIEC IPU3HAKU U UX
HOopMa peakinu. CBoricTBa MOAM(MUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBenHnass, WM TIeHOTHIIMYECKas, W3MEHYMBOCTH. KomOMHATHBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWMHATHUBHOM
U3MEeHUYMBOCTA. MyTarmoHHasi "3MeHIHBOCTh. Kimaccudukamnus MmyTamnuii: TeHHBIE,
XpOMOCOMHbBIE, TeHOMHBIE. HacToTa U MPUYUHBI MyTaluii. MyTareHHble (paKTOPHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HaclieACTBeHHON nu3MenunBoctu H. 1. BaBuiona.

BHesaepHasa HacaeCTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOIbl T€HETHUKH
YeJI0OBEKA: T€HEATOTNUYECKU, OJIM3HEI[OBLIN, IINTONCHETUYECKUI, OMOXUMHUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONPEAEIEHUE TeHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBenHsie 3a00JieBaHUS YeEJIOBEKA: TI'€HHEBIC OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H reHepathBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PUIAKTUKHU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIUIIMHCKON
T€HETUKH B MIPEJOTBPAIICHUH U JICYCHUY T€HETUUECKUX 3a00JIeBaHUI YeloBeKa.

JdemoHncTpanun:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. M. BaBuios.

Tabmuiet W cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
IUTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI W €ro ILHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpelMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpEIMBaHUS», «Meno3z»,
«B3aumoneicTBue aJUIeNIbHBIX TE€HOB», «['e€HeTMYecKkue KapThl pPACTEHU,
JKUBOTHBIX U YEJOBEKa», «['eHeTwka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLHEIUIEHHOTO C mnonom», «KapHoTumbel YeloBeKa U KUBOTHBIX», «Buael
U3MEHUYHMBOCTH», «MoauduKanroHHas W3MEHYMBOCTh», «HacmemoBanue pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», «MyTaliMoOHHAs: U3MEHUYHUBOCTh>.

O6opynoBaHue: MoJIeNU-aNIUIUKAIMY  «MOHOTUOPUIHOE CKpEeluBaHUE,
«HenonHoe nmoMuHHMpOBaHUEe», «JluruOpuaHoe ckpemuBaHue», «llepekpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduma» (HOpma, MyTauuu
(GOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox moceBHOI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabora Ne 5. «l3ydenue pe3ynbTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPELIMBAaHUS Y Ap030(Uibl Ha TOTOBBIX MUKpOIIpENnapaTax».

JlabopaTtopHas pabota Ne 6. «M3yueHne MoaupUKaITMOHHOW U3MEHUYUBOCTH,
IIOCTPOECHHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKa».

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuys Kak Hayka M IpolecC. 3apOXKICHUE CEIEKUUU U JTOMECTHUKALU.
Yuenne H. . BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS U MHOTIoo0pasus
KyJIbTYPHBIX pacTeHUW. LIEHTpbl MPOMCXOXKIEHHUS AOMAIIHUX *XKUBOTHBIX. CopT,
II0pOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBbIii U1 MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKUMH pPacTeHUM M KUBOTHBIX. OIEHKAa JKcTepbepa. bIM3KOpOICTBEHHOE
CKpelmyBaHue — HHOpuauHr. Yucrtas nuHusA. CKpEIIMBAHWE YMCTHIX JIMHHU.
['eteposuc, unu rudpunnHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rtulOpunmzauus u €€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
IIOJIyYCHUE TOJIMILIONAOB. JIOCTMIKEHMSI CENEeKUMHU pAaCTEHUM, >XUBOTHBIX H
MUKpPOOPraHU3MOB.

buoTexHOoIOrHs Kak OTpacib HNPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTalibl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kierounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPIaHU3MOB.

Dkoyioruuyeckue M dtuyeckue  npobiembl. MO -  reHeTruyecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubl 1 cxembl: KapTa «LIeHTpbl MNPOUCXOXKACHUS M MHOTr000pas3us
KYJbTYPHBIX pacTeHuii», «I[lopojbl JOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacteHuit», «Otnanéanas rudpunuzamnus», «Paboter akamemuka M. ®@. BanoBa»,
«[lomumnongusi», «OOBEKTB OHOTEXHOJNOTUN», «KileTOuHBIE KyJIBTYypbl U
KJIOHUPOBaHKE», «KOHCTpyHpOBaHUE U IEPEHOC TE€HOB, XPOMOCOM».

O0opynoBaHue: MyJISKU TUIOA0B U KOPHEIIJIOJ0B TUKHUX (POPM U KYJIBTYpPHBIX
COpTOB pacTeHwuit, repoapuit «CenbCKOX03sHCTBEHHBIE PACTEHUS».



JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHXKEHHSI CENEKIMH PAacTEHUH U
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COpPTOUCIIBITATENBHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTOpuUIO
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
BHUOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCI TpPeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro oO0Imero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType AMYHOCTHBIX pe3yJbTATOB OCBOEHHUs mpeamera «buomorums»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNUCKON
rPaXJaHCKOW UAECHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPE/ICNICHHUI0, Hajlu4yhe MOTUBAIMM K  OOY4YEeHHIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHUS OHOJOTUYECKOIO
3HAaHMS, TOTOBHOCTh M CIOCOOHOCTHh OOYYaIOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOrMYECKOro o0pa3oBaHUs, HAJIMYUE HSKOJOTMYECKOTrO0 MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE JIaHBI.

JIn4HOCTHBIE PE3ynbTAThl OCBOEHUS MpeaMeTa «bHOJIOTUsS» JOCTUTAKOTCA B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUIUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJACHUS U CIOCOOCTBYIOT MpoOllecCaM CaMOMO3HaHUSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSI, Pa3BUTHUSI BHYTPEHHEW TMO3UIMU JUYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIIOBEKY TPY/JAa U CTaplIEMy MMOKOJEHUIO,
B3aMMHOTO YBa)KEHHsI, OEPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TpaguUUsM MHOTOHAallMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, Npupoae U
OKPYJKaroIIEH Cpele.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorns»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONUXCsl pYKOBOJCTBOBATHCS
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHI, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM TIEHHOCTSM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OMbBITA JAESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCIIUTATENBHOU IESITENHLHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETroCcsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HH U OOBIICHSATH €€;

YMEHUE YYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX H HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIIMOHEHTOB TNpPHU OOCYXIECHUU CIHOPHBIX BOIMPOCOB
OMOJOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WUJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HAapoOJay, YyBCTBA OTBETCTBEHHOCTH MEPEN]
Poaunoii, ropmoct 3a cBOM Kpau, CBOWO PoauHy, CBOM A3BIK U KYJBTYPY,
MPOIILIOE ¥ HACTOSAIIEe MHOTOHAIMOHALHOTO Hapoja Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUSM Poccun B Hayke, HCKYCCTBE, CITIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKMX YUY€HBIX B CTAHOBJIEHHE U
pa3BuUTHE OHWOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

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

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIIEHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIIICHUI;



MOHUMAaHUE YMOIMOHATILHOTO BO3/IEHCTBHS )KUBOU MTPUPOJILI U €€ 1IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢u3uyeckoro BOCIHUTAHNSA, (POPMHPOBAHHUA KYJIbTYPHI 3[0POBbSI H
IMOLMOHAIBHOIO 0J1ATONOTyYHs:

MOHMMAHUE W peanu3amusl 370pOBOrTo u Oe3omacHoro oOpasza >KH3HU
(3mopoBOe  TUTaHWE, COOJIONICHWE TUTMEHWYECKHX TPaBWJI H  HOPM,
cOaIaHCUpPOBAHHBI PEXUM 3aHATUH U OTAbIXa, peryispHas (dusndeckas
aKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DPU3UUECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHMMAHUE IEHHOCTH TPAaBWJI HHIUBHAYAIbHOTO ¥  KOJUIGKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIOOHE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW U COLUAIBHOMU
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITNIOJIHATH TAKYIO JI€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccun U peasr30BBIBATH
COOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOTMYECKOT0 BOCTIMTAHUS:

DKOJIOTHYECKU IEJIECO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYIIKOB UM OIIGHKM WX BO3MOXHBIX TOCICACTBUI NS
OKPYXaroUen Cpeibl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W TMyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HaHWST W YMEHUS TPU PEHICHUH TpoO0JeM, CBS3aHHBIX C PaIMOHAIBHBIM
PUPOOIOIL30BaHNEeM  (COOMIOZICHNE  TpaBWJ  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B DSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphI);



AKTUBHOE HEMNPUITHE JECWCTBUM, NPUHOCAIIMX BPEHd  OKpPYXKaroUeu
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIATrONMPHUSTHBIE SKOJIOTHYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUI U IPENOTBpALIATh UX;

HaJIM4KMe Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYPHI,
OTIbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKON JIE€SATEIbHOCTH 3KOJOTUYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTE
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM W UWUTATEIbCKOM KYJIbTYpbl KaK CpEeACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TTO3HAHUS MUPA;

NOHMMaHUE creuuUK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEJCTaBICHUS 00 OKPYXAaloIleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YeJOBEKa U
oO1recTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MpodiieM
COXpaHEHUs MIPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEIHUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pellaTb PEeCypCHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, NMOUCKA MyTEe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
obOecrieueHus  MepexoJa K YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAaHUN B IEJsIX
NOBBIIICHUS OOUIEH KyJbTYphl, €CTECTBEHHO-HAay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DyHKUMOHAJIBHOM T'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3y4eHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIONb30BaTh TMOJydyaeMble 3HAHUS JIs1 aHaiu3a u
0OBSCHEHMSI ABJICHUM OKPY>KAIOIIETO MUpAa U MPOUCXOIAIIMX B HEM H3MEHEHHU,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOUYEHHUS Ha OCHOBE HAy4HbIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 MOJYYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalLIUsX;

OCO3HaHUE IIEHHOCTH HAyYHOW JeSTEeIbHOCTH, TOTOBHOCTH OCYUIECTBIISThH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  00Opa3oBaHUIO H
caM000pa30BaHNI0, K AaKTMBHOMY MOJyUYE€HHUIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI yyeOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCUUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTpPaXKAroIIne
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOIOB TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIus, SIBJICHHUE, MPOLECC,
cucTeMa, HayudHbIM (haKT, MPUHLINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HaONIOJCHHWEe, U3MEpPEHHe,  OJKCIePpUMEHT U  JAPYTuXx),
yHHUBEpCaJbHble Yy4eOHbIE JEWCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

pEryJsiTUBHbIE), oOecreunBaroye dbopmupoBaHue (GYyHKIMOHATBHOM
IPaMOTHOCTH ¥  COLMAJIbHOM KOMIIETEHUMHU OOYy4YalolMuXcs, CIOCOOHOCTD
oOyyJaromxcs UCIOJIb30BaTh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKAE 3HAHWS W YHUBEpCadbHbIE Yy4YeOHBIC JCHCTBUS B
IIO3HABATEJIbHOM U COLMAIIBHOM ITPAKTUKE.

MeranpenMeTHbIe pe3ysibTaThl OCBOCHHUS IMPOTPAMMBI CPEIHET0 O0OIIero
00pa30BaHUsl TOHKHBI OTPAXKATh:

Osiagenue YHHUBEPCATbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
JeliCTBUSIMU:

1) 6a30BbIe JJOrHYecKue AecTBHUA:

CaMOCTOAITENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHHUHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIMIICHUS
(amaynm3a, CHHTE3a, CpAaBHEHMS, KilacCu(UKaIuu, 0000IICHNS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUM (BBIJEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C IPYTUMH MOHATHUSIMH);

ONpPEACNISITh 1M JSATECbHOCTH, 3ajJiaBasi HapamMeTpbl W KPUTEPUU UX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMHU IIEIISIMU;

WCITOJI30BATh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAKTOB U SIBICHUIN
YKUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKUE paCCyXJCHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PaCcCMATPUBAEMBIX
SIBICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh CXEMHO-MOJIEIBHBIE CpencTBa TS MpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHabHBbIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B EATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH PabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHUE TPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IeTh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TMIOMCKY METOJIOB PEIEHUS MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHHUS;

UCIONIb30BaTh pAa3jMyYHble BUABl JEATEIBHOCTH MO TOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalnH, MNPeoOPa3oBaHUI0 M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCJIE NP CO3JaHUH YUEOHBIX U COLUATbHBIX IPOCKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU ¥ METOJAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pPELIeHHs, HAaXOAWTb ApTyMEHThI AJS JOKa3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHMBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMEThb MEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO M IPAKTHYECKYIO 00JIacTH
KHU3HEIEeATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpejiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

3) pa6ora c nndopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpPMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW  JHTeparype, OWOJIOTHYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTHUBOPEUNBOCTH;

GbopMyIMpPOBaTh 3aNPOCHl WU MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3a/1ay;

mpuoOOpeTaTh OIBIT KCHOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHYI0  (GoOpMy  MpeACcTaBICHUS
ounonornyeckor nHpopmanuu (cxembl, Tpaduku, AUarpaMMbl, TaOIUIbI, PUCYHKH
¥ Ipyroe);

WCIIOJIb30BaTh HAYYHBIA SI3BIK B KadeCTBE CpeAcTBa mpu pabore ¢
OvonornyeckoM HHPOpMALME: MPUMEHATh XUMHYECKUEe, (QU3nyeckue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPEOoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWS W 3amMUTHl  WH()OpMmaIuwy,
uH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM e CTBUSIMMU:

1) o0menne:

OCYIIECTBIISITh KOMMYHHUKAITUHN BO BCeX cpepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WJIU JIUCKYCCUM MO CYHIECTBY OOCYXIaeMoOil TeMbl (YyMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TMpeiaraeMoun
3a/1au, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3UIMH JIPYTUX YYaCTHUKOB
JAJIOTA WA JUCKYCCHUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMSITYaTh KOHQJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOM popme popmMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsl 1eITeJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NIPU PEIIeHUH Y4eOHOM 3a/1au;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJOTO WIeHA KOJUICKTUBA;



IIPUHUMATh LEJIM COBMECTHOM  JEATENbHOCTH, OpPraHW30BbIBATH U
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTHXEHHIO: COCTAaBJISITh IUIAH JEWCTBHM,
pacnpenensiaTb poiau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh PE3yJbTaThI
COBMECTHOI pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHMKAa KOMAaHIbl B
001t pe3ysbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKThI, OLUECHUBATH MAEHU C IO3ULUHAH HOBU3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJ1ajleHH e YHUBEPCAJIbHBIMU PEryJITUBHBIMU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABJICHHUS MpoOOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHbBIX CUTYaIUsX;

BEIOMpATh HAa OCHOBE OHMOJIOTMYECKMX 3HAHWHA IIEJIEBBIE M CMBICIIOBBIE
YCTaHOBKHM B CBOMX JICMCTBHUSX M MOCTYNKAaX IO OTHOLICHUIO K >KUBOW IMPHUPOE,
CBOEMY 3JI0POBBIO U 3JOPOBBI0 OKPYXKAIOLIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JESATENPHOCTH U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEIbHO  COCTaBJSITh IUIAH pEHIeHUs MpoOJeMbl C  ydéToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacumMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIIEHNUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIULUU B
pa3HBIX O00JIACTAX 3HAHWM, TMOCTOSHHO TOBBINMIATH CBOM OOpa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIbHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSIM;

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIbHBIX MPOLIECCOB, MX PE3YJbTaTOB U
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHS;

YMEThb OILIEHMBATh PUCKU U CBOEBPEMEHHO IPUHHUMATh PELIEHUS IO HX
CHHXKEHUIO;



IPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIHU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHThl JPYIMX IpU aHaJlu3e pPe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MTO3ULIUU JIPYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynabTaThl OocBoeHus nporpamMMbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT crierupudeckue s yaeOHoro npeamera «buomorus»
HAy4YHbI€ 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMH U
IpeoOpa30BaHUIO 3HAHUM, BUbI JIEATEIBHOCTH MO MOJIYYEHUIO HOBOIO 3HAaHUS U
OPUMEHEHUIO 3HAHUI B Pa3iMuYHbIX y4E€OHBIX CUTyallUsX, a TaKXKe B PEaJIbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMerHble
pe3yabTaThl MPEICTaBICHBI IO TOaM 00yUYEHHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» ¢ 10
KJjlacce I0JKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPA M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COJAEpKAHME OMOJIOIMYECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTa0oau3M (OOMEH BELIECTB U NpEeBpalleHHE
SHEpPruH), TOMEOCTa3 (CaMOpEryJsLtsl), ypOBHEBas OPraHU3alMs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEAECHUE (PETIPOYKIHS), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHUE TEOpUU (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. W. BaBuiosa), onpenensite rpaHuULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIAMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOCHNUE U
OMMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHHM, OpraHU3alMs U TPOBEIACHHE
OMOJIOTMYECKOTO  AOKCIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOITYYECHHbIX



pe3yabTaTOB, MCIHOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U IPEBPALICHUS 3HEPTUU B KIIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYecKOro oOMeHa, XEMOCHMHTe3a, MHUTO03a, Meio03a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHS, WHIUBUAYaJbHOTO PA3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE NPUMEHATh IOJIyYEHHbIE 3HAHUS U1 OOBSCHEHHS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUSA NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJbplo oOecreyeHus Oe30MacCHOCTH CBOEro 3/10pOBbSI U 30POBbS
OKPYKAIOIIMX JIOACH, COONIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KaroIen
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOIO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAHUE, CLEIMJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs AJIs MpeicKa3aHUsl HAcleJOBaHMs MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpPaKTUYECKHEe pPadOThI, COOIIOIATH
npaBuiia npu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATh HHOOPMALHIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBAa MACCOBOM MH(OpMaLMK, HAyYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCBMEHHBIE U YCTHBIE COOOIIEHMUS,
0000111251 OMOJNOTMUYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN armapar OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 11
KJlacce IOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS ECTECTBEHHBIX HAayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPA M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH 4Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME pPACKPBIBaTh COAEpKAHME OMOJIOIMYECKHX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNS, TeHO(OHA, 3BOIIOLUS, ABWXKYIINE CUIIbI ((PaKTOPBI) HBOJIIOLINH,
IPUCTIOCOOICHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYEcKHe (aKTOpH,



IKOCHCTEMa, TMPOJYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LeNu MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreoeHos, onocdepa;

yMEHHE WH3JaraTh OHOJOTHYECKHEe TEOpUH (IBOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoactBa K. M. Bboapa, uepemoBaHusi TJaBHBIX HANpaBiICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepranckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONHMCAaHUE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHMA, OpPraHMU3alMs W TPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMI BEIUYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
O0OBEKTOB: BHJOB, TOMYJALMHA, TPOAYLIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOreoeHO30B W 3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPTraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAaxX, aHTPONOTEHHBIX HM3MEHEHHHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOPOTa BEIIECTB U OMOTr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OMOJIOTHYECKUX
MIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHON
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsi U 3I0POBBSA
OKPY’KAIOIIMX JIIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JJIsl PAallMOHAIEHOTO MPUPOIOTIOH30BAHHS,

YMEHHE pelIaTh dJIeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
IIEPEHOCA BEIIECTB U SJHEPTUHU B SKOCUCTEMAX (LIETU ITUTAHUA);

YMEHHE BBIMOJHATH J1a0OpaTOpHBIE M MpPaKTUYECKHE pPaOOThI, COOIIOIAThH
npaBuiia mpu paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(pOpPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepuaibl),  paccMaTpuBaThb  TIJ0OalbHBIE  SKOJIOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast OMONIOTHUYECKYI0 MHPOPMAIUIO U3 HECKOJBKHX UCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN arnmapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos JJIeKTPOHHbIE
HaumMeHnoBaHue
Ne Kourpo Ilpaktu  (uuposbie)
pa3nesioB U TeM
n/n Bcero  JbHBIE JecKue o0pa3oBare/bHbIE
NMPoOrpaMmbl
pabdoTbl  paGoTHI pecypchl
bubmunoreka LIOK
! buonorns kak Hayka 4 0.5 https:/m.edsoo.ru/7f41c292
) 2’KuBbIC CHCTEMEI U HX ) bubmunoreka LIOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB 1 16 | bubnuoteka [JOK
CTPOCHHUE KIIETKHA https://m.edsoo.ru/7f41c292
4 KuznenesTeabHOCTD 12 bubmuoreka [JOK
KJIETKH https://m.edsoo.ru/7f41c292
PazmuoxeHnue u
5 WHIUBUTyaIbHOC 10 1 bubmorexa HOK
AUBHILY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTh U
6 W3MEHYUBOCTh 16 1.5 bubmmorexa [IOK
’ https://m.edsoo.ru/7f41c292
OpTaHU3MOB
- Cenekiusi OpraHu3MoOB. 2 bu6nuoreka [JOK
OCHOBBI OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO
- 68 0 4

YACOB I10 ITPOTPAMME




11 KJIACC

o HaumenoBanun KosaudecTBo yacoB DJIeKTPOHHbIE
© e pa3iesoB H (uu¢poBbIe)
n/ Becer  Konrpoabunl = IIpakrnyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThI e padoThI
NMPOrpaMMblI pecypchbl
bu6mmoreka [IOK
DBOJIIOIIMOHHAS
1 9 1 https://m.edsoo.ru/7f41cc7
OunoJtorus A
Bo3HuukHOBEHU
o 1 DASBITIC bubmuorexa [JOK
2 p 9 0.5 https://m.edsoo.ru/7f41cc7
JKU3HU Ha A
3emie B
Opranusmsl 1 bubnuoreka [IOK
3 OKpY’KaroIast 5 1 https://m.edsoo.ru/7f41cc7
cpena 4
CooOiecTBa 1 bubmuorexa [JOK
4 3KOJIOTUYECKUE 9 https://m.edsoo.ru/7f41cc7
CHCTEMBI 4
bu6mmoreka [IOK
PesepBHoe
5 2 https://m.edsoo.ru/7f41cc7
BpeMsl
4
OBIIEE
KOJIMYECTBO
34 0 2.5
YACOB IO
I[MTPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
o Kosaun4yecTBo 4acos DJIeKTPOHHBbIE
. uudpoBbie
n/ Tema ypoka Bce  Kontp. IIpakr. op
JlaTa oOpa3oBaTe/ibHbIE
n ro padoThI padoThI
pecypcsl
Tema 1. Buosnorus kak Hayka (4)
but6mmoreka [IOK
https://m.edsoo.ru/863e6
1-2 | buonorus B cucteMe HayK 2 122

Ems://m.edsoo.ru/86366
32a

Mertoanl mOo3HaHUS KUBOU

but6mmoreka [IOK

3 1 0.5 https://m.eds00.ru/863e6
MPUPOJIBIL.
122
[TpakTrueckas padota Ne 1
4 «Mcnonp30BaHue pa3TMIHBIX |
METO/IOB IPU U3yYEHUHN
OMOJIOTMYECKUX 00BEKTOB»
Tema 2. ’KuBble cucTeMbl H X OpraHusanus (2)
bubmunoreka LIOK
Buonornueckne CUCTEMBI,
5 1 https://m.edsoo.ru/863e6
MPOIIECCHI U UX U3YUCHUE
564
6 YpoBHM OpraHu3aiuu 1
ouocucTeM
XuMu4yeckuii cocTaB U cTpoeHne kieTku (16)
bu6mmoreka [IOK
7 XUMUYECKHUH COCTaB KIIETKH. 1 https://m.edsoo.ru/863e6
T4e
8 Bona u muHepanbHbie cOMU
bubmunoreka LIOK
benku. CoctaB u cTpoeHne
9 1 https://m.edsoo.ru/863e6
0enKoB
b72
XUMHYECKHE CBOMCTBA OEIKOB.
10 buonornyeckue GyHKIUN
OEJIKOB.
depMeHThI — OHOJIOTHYECKHE
bu6mmoreka [IOK
karanu3atopsl. JIab. pabora Ne
11 . 1 0.5 https://m.eds00.ru/863e6
1 «M3y4yeHne KkaTaaIuTHIECKON b72
AKTUBHOCTH ()EPMEHTOB T
bubmunoreka LIOK
VTIeBoabl.
12 1 https://m.edsoo.ru/863e6
JInmmu et

870




HYKJ'IGI/IHOBBIG KUCJIOTHI.

bubmunoreka LIOK

13 https://m.edsoo0.ru/863e6
Crpoenue u gpynkun JJTHK. d 5(1:38 HLECR00.LURER3E
14 Crpoenue u gpynkiun PHK.
Bunsr PHK. ATO
bu6mmoreka [IOK
HcTopust m MeToAbl N3ydeHUs
15 https://m.edso0o.ru/863e6
kietku. Kinerounas teopust
e88
16 KieTka xak menoctHas )uBas
cucremMa
Tunel KIETOK:
JyKapuoTHYecKas 1 bu6nuorexa [IOK
17 IIPOKAPUOTUYECKAS. 0.5 https://m.edsoo.ru/863e6
OCcOGEHHOCTH CTPOEHHS ffo
MPOKAPHUOTHYECKON KIETKH
18 Crtpoenue 3ykapuoTH4eCKOn https://m.edsoo.ru/863e7
KJICTKH. 16¢
Jlaboparopnas pabota Ne 2
«M3ydeHne cTpoeHUs KIETOK
19 pacTeHuil, )KUBOTHBIX, TPHOOB
1 6akTepuii o
MHUKPOCKOTIOM»
20 [{uTommazma u e€ opraHou bl
21 Snpo
22 O06001IeHNe 3HAHMH O KIIETKE
KuzHeneaTeJbHOCTH KiaeTkHu (12)
OOMEH BEIECTB, WA Bubmorexa LIOK
23 https://m.edsoo.ru/863e7
MeTaboJIu3M
66¢
Tuner oOMeHa BEIeCTB:
24 aBTOTPO(DHBIN U
reTepoTpOQHBI.
but6mmoreka [IOK
25 doTtocuHTEe3 https://m.edsoo.ru/863e7
c98
26 XeMOoCUHTE3
. bu6mmoreka [IOK
DHepreTudyeckuii o0OMeH, ero
27 https://m.edsoo.ru/863e7
ATaIbl
aae
28 Kucnoponnoe okucienue
Bbuocunres Oenka. Peakmus Bubmorexa LIOK
29 https://m.edsoo.ru/863e7

MaTpu4IHOI'0 CHHTE3a

96e




Tpancusus — OMOCHHTE3

bubmunoreka LIOK

30 1 https://m.edsoo.ru/863¢e7
Oelka
96e
31 Peanmu3anusg reaeTnueckoi |
uH(pOpMAaIIUU B KIETKE.
32 Pemrenue 3agau 1
bubmunoreka LIOK
HexkneTounsie hopMbI )KU3HU
33 1 https://m.edsoo.ru/863e7
— BHUPYCHI 540
34 O000111eH1E 3HAHUI O

KU3HCACATCIIBHOCTH KIICTKU

Tema 5. PasMHoKeHHe U HHAMBUIYaJIbHOE pa3BuTHEe opranu3mos (10)

KM3HEHHBIN UK KIIETKH.

33 Jenenue kneTku. MuTos. !
Jlaboparopnast pabota Ne 3
«MHUTO3 B KJIETKaX KOHUHUKA 1
36 KOpEIIKa JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
but6mmoreka [IOK
®opMBI pa3MHOKEHHS https://m.edsoo.ru/863e8
37 opranu3MoB. Busl 6ecrnionoro 1 1b6
pa3sMHOXEHUS https://m.edsoo.ru/863e8
3le
[TonoBoe pa3sMHOXEHHE, €ro bu6nuoreka [JOK
38  ormimuus oT O€CIoJoro. 1 0.5 https://m.edsoo.ru/863e7
dc4
OOpazoBaHue U pa3BUTHE bubnuoreka [JOK
39 MOJIOBBIX KJIETOK. 1 0.5 https://m.edsoo.ru/863e8
OnionoTBOpEHHE. 1b6
Jlaboparopnas pabota Ne 4
40 «M3yuenue cTpoeHus |
ITOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
NHnuBuayanpHOE pa3BUTHE bubmunoreka LIOK
41 OpraHu3MOB. DMOPHOHAIEHOE 1 https://m.edsoo.ru/863e8
pasButue 436
4 [TocTamOpuoHamsEHOE |
pazBUTHE
43 Poct u pa3zButue pacreHuit 1
O06001IeHrEe 3HAHUH O
44 Pa3MHOXEHHUH U Pa3BUTUHU 1

OpPTaHU3MOB

Tema 6. HacsiencTBeHHOCTh M H3MEHYMBOCTH Opranu3mos (16)




I'enernka — Hayka o

bu6mmoreka [IOK

45 HACJIEICTBEHHOCTH U https://m.edsoo.ru/863e8
W3MEHUYUBOCTH 612
3aKOHOMEPHOCTH
but6mmoreka [IOK
HACJICIOBAHUS MPU3HAKOB.
46 https://m.eds0o.ru/863e8
Mounorubpumanoe 878
CKpENIMBAaHNE -
47 Pelienne reHeTUYECKUX 3a0a4
JluruOpuHOE CKpeIuBaHueE. bubnuoreka [IOK
48 3aK0H HE3aBUCHUMOTO https://m.edsoo.ru/863e8
HACJIE0BAHKS IIPU3HAKOB 9a4
49 Pemenne reHeTUYECKUX 3a0a4
bu6mmoreka [IOK
CuemnjieHHOE HacJieJOBaHUe
50 0.5 https://m.edsoo.ru/863e8
MIPU3HAKOB.
c60
Jlabopartopnast pabora Ne 5
«M3yueHune pe3ynbTaToB
51 MOHOTHOPHUIHOTO H
JUTUOPUTHOTO CKPEITUBAHUS
y IpO30QHIIBI»
I'eneTunka moma. bubmunoreka LIOK
52 HacnenoBanue npu3Hakos, https://m.eds0o0.ru/863e8
CIEIJIEHHBIX C TTOJIOM c60
53 Pemrenne reneTHyecKkux 3aga4
H3MEHYHNBOCTE. but6mmoreka [IOK
54 HenacnencrBennas 0.5 https://m.eds00.ru/863e8
H3MEHYUBOCTb. efe
JlabopaTtopnast pa6ora Ne 6.
N3yuenne moandukamoHHOMN
55 MU3MEHUYMBOCTH, IOCTPOCHUE
BapHUAIIOHHOTO psija U
BAPUALIMOHHON KPUBON»
but6mmoreka [IOK
Hacnencreennas
56 0.5 https://m.edso00.ru/863¢8
H3MEHYUBOCTD.
efe
Jlabopartopnast pabota Ne 7.
57 «AHanu3 myTanun y
O30 HITBI HA TOTOBBIX
MHUKpOIIpernapaTax»
bubmunoreka LIOK
58 I'enernka yeioBeka https://m.eds00.ru/863e8
d78
59 Hacnencresennsle




3a001eBaHus 4JeJI0BEKA.
[Ipaktrueckass pabora No 2.
«CocTaBienne u aHaIu3
POJIOCIIOBHBIX YEJIOBEKa»
O0001IEeHME 10 TEME
60 «HacnencrBeHHOCTE 1 1
W3MEHUYUBOCTH OPTaHU3MOB»
Tema 7. Cenexkunsi opranu3moB. OCHOBBI OHoTeXHOI0THH (8)
bubmunoreka LIOK
Cenexkuus Kak HayKa 1
61 1 https://m.edsoo.ru/863e9
poriecc
214
. but6mmoreka [IOK
Meroasl Cenekuuu pacTeHUN
62 1 https://m.edsoo.ru/863e9
M )KUBOTHBIX
214
63 Cenekiust pacTeHHI 1
64 Cenekus >KUBOTHBIX 1
65 Hoctmxenns CeJIEKIINU 1
MHUKPOOPTaHU3MOB.
but6mmoreka [IOK
buorexHoorus kak orpacip
66 1 https://m.eds00.1ru/863¢9
MIPOU3BOJICTBA
336
67- O0001enue 3HaHUH O
68 CEJIEKIINU
OBHIEE KOJIMYECTBO HACOB 68 0 4
I10 TTPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

buonorusa: 10 xmacc: 6a3oBwiii ypoBeHb: ydeOHuk/ B.B. Tlaceunmxk, C.B.
CymaroxuHn, 3.I'. I'anontok, I'.I".IlIBenioB; nox pen. B.B. [laceunnka. — Mockga:
[Tpoceemenune, 2023. — 160 c.: un. — (JIunus xu3Hu)

METOJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1.

W

buonorus: 10 knacc: 6a3oBbiii ypoBeHb: yueOHuk/ B.B. Ilaceunuk, C.B.
Cymaroxun, 3.I'. TI'anontok, I'.I'.IlIBenos; nox pexn. B.B. Ilaceunuka. —
Mocksa: IIpocsenienune, 2023. — 160 c.: ui. — (JIuHus )KU3HN)

buonorus B Tabnunax, cxemax, pucynkax Axkumon C.C. JIuct 2000

. IIpenmeTHbie Heaenu B mkosie. buonorus, xomnorus, 310poBbIid 00pa3

xu3Hu banabanosa B.B. Yuurens 2007

Herpaauumnonssie ypoku. buonorus 5-11 knaccsl Beiconkast M.B. Yuunrens
2008

[IpumepHas ocHOBHasi oOpa3oBaTeNibHasl IPOrpaMMa OCHOBHOTO OOIIIEro
obOpazoBanus, M 2022

@opMHPOBAaHUE YHUBEPCAIBHBIX YUEOHBIX I€HCTBUI B OCHOBHOM IIKOJIE: OT
AEUCTBUS K MBICIH: TocoOue ais yuutens/ nox pen. A.I'. Acmonosa. M.,
2010

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

https://resh.edu.ru/

https://uchi.ru/home
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