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MMOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mTporpaMmbl MO OHOJIOTHH TEOPETHYECKYI) OCHOBY IS
OTIpEJICJICHHs] TOJAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro MpeameTa
«buomorus» cocraBwiIM: KOHUENTyalbHble mnonoxenus @OIoOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LE€JEH, COJEpKaHMs, pPe3yJbTaToB OOyYEeHHS U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MTOJIOKEHHS 00 OOIIUX LEIX U
NPUHIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHErO
obmiero obpazoBanusi B Poccuiickoit denmepamuu, a TakKe TMOJOKEHUS O
cneruduke 6uosioruu, €€ 3HaYeHUHM B MO3HAHUU >KMUBOUM MPUPOJIBI U 0OECIICUCHUH
CYILIECTBOBAHMSI YesloBeYecKoro obmiectBa. CorjiacCHO Ha3BaHHBIM IOJIOKEHUSIM,
OTIpEJICIICHBl OCHOBHBIC (DYHKITH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owonoruu na€T TpPEACTaBICHHE O IEsIX, 00 oOmei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHHUS W Pa3BUTUSA OOYYAIOMIMXCA CpPEJICTBAMHU
yueOHOro mnpeamera «buosorus», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
COJIep)KaHHe, €ro CTPyKTypy, pacupeneiieHue IO pas3ienaM H  TeMmaw,
PEKOMEHTyEMYIO TOCJIEI0BATEILHOCTh U3YyUCHUs YU4eOHOTO Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJarommxcsl.

B nmnporpaMmvMe mo OuoONIOrMM < TaKXe YUYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpeIMETHBIM W TPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (GOPMHPOBAHUM OCHOBHBIX BHJOB Y4YCOHO-TIO3HABATEIHLHOMN
NEeATENHbHOCTH/YUEOHBIX JEHCTBUIM OOYYarOMIMXCS TI0 OCBOCHHMIO COJCPKAHUSA
OMOJOTUYECKOTO 00pa30BAHMUS.

B nporpamme no Ouosnoruu (10—11 kimaccel, 0a30BbIil ypOBEHB) peaii30BaH
IOPUHIMI T[PEEMCTBEHHOCTH B M3yYEHMHM OMOJIOTHM, OJjlarojapsi 4yeMy B HEW
MPOCMATPUBAETCS HANPABICHHOCTh Ha PAa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33pEHUS, EHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, MPEACTaBICHUI O 3J0POBOM
oOpa3e KU3HH M OEpEeKHbIM OTHOUIEHHUEM K OKpYXalolled MPUPOIHOU cpene.
[ToaToMy Hapsxy ¢ u3ydeHHEM OOIIEOMOIOTUYECKUX TEOpPUH, a TaKke 3HAHUU O
CTPOCHHHU >KUBBIX CUCTEM PA3HOT0O PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIIEHO BHUMAaHWE MCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUM B MOBCEIHEBHOM KU3HU JUIsl PEIICHUS MIPUKIAIHBIX 3a/a4, B
TOM 4YHCJe: NPO(QUIAKTUKNA HACIEJACTBEHHBIX 3a00JIEBAHUI 4YeNOBEKa, MEIHMKO-
FE€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUST B OKpYyXKaloIllled NpUpPOTHOM cpene, aHaIu3a
BIIUSIHUS XO3SMCTBEHHOW JAESTENIBHOCTH 4YEJIOBEKAa Ha COCTOSHHE MPUPOJIHBIX MU
MCKYCCTBEHHBIX IKOCHCTEM. Y CUJICHHE BHUMAaHUS K NMPUKIAJHON HAIIPaBIEHHOCTU



y4yebHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO 0OECIIEYEHUS
YCIIOBUH ISl pEIICHUs] OJJHOM M3 aKTyaJIbHBIX 3aJ1a4 IIKOJBbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTOpas mpeanonaraet (GOpMUPOBaHHE Yy  OOyYaroOlUXCs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buosnoruss Ha ypoBHE cpeaHero ooOmero o0pa3oBaHUS 3aHUMAET BaKHOE
Mecto. OnHa obOecnieunBaer (GOpMUpPOBAHUE Y OOYYAIOIIUXCA MPEACTABICHUNU O
HAay4YHOU KapTUHE MHUpA, pacIIUpseT U 0000IIAeT 3HAHUS O KUBOW MpHUpoHE, €€
OTJINYWTENbHBIX TPU3HAKAX — YPOBHEBOW OpPraHU3allMd U 3BOJIIOLUHU, CO3TAET
yCJIOBMSI  JJIsi:  TO3HAHMS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(yHKIHMOHAIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe€30macHoro ooOpasa
YKU3HH, YKOJIOTMYECKOT0 MBIIUICHHSI, IEHHOCTHOIO OTHOILIECHHUS K KUBOU MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUsl UMEET TAaKXKe JIJIsl PEIICHHS] BOCITUTATENIbHBIX U
pa3BHBAIOLIMX  33/Ja4  CcpeaHero  oOmero  oOpa3oBaHMs,  COLUMAIM3ALUU
oOyuatomuxcs. M3yuenne 6umosnoruu odecrneunBaeT yciaoBHs A (GOpMHUpPOBAHUS
WHTEJUICKTYaIIbHBIX, KOMMYHHKAIIMOHHBIX W  HWH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKOM KYJIbTYpPbl, CIOCOOCTBYET HMHTETpalid OMOJIOTHYECKUX 3HAHUU C
MIPEICTABICHUSMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHS O MpeJAHA3HAYEHUH Y4eOHOro MnpeaMmera
«buosorus» COCTaBUIM OCHOBY JMJiA ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAaHHUIO €ro COAEp’KaHWsA, MPEACTaBICHHOI0O B Iporpamme II0
Ouooruu.

Ot60p copepxkanus yueOHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYUIECTBIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIO MOJX0Jd, B COOTBETCTBUU C
KOTOPBIM OOYyYaIOIIUeCcs] JOJKHBI OCBOUTH 3HAHHUA M yMEHHs, 3HaYUMbIE IS
dopMupoBaHus O0OmIEeNd KyJIbTYpbl, ONPEACNAIOIINE aJeKBaTHOE IIOBEICHHUE
YyeJioBeKa B OKpYXarollled MPUPOIAHON cpejie, BOCTpeOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U MPAaKTUUYECKoM aesTeabHOocTH. Oco0oe MECTO B ATON CHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepPKaHUsl, KOTOPbIE CITy>)KaT OCHOBOM 1711 POpPMUPOBAHUS
NIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TIyMaHHW3alWU
OMOJIOrMYecKOro 00pa30BaHUS.

CTpyKTypUpOBaHUE COJAEpKaHUs Y4YeOHOro MmaTepualia B IpOorpamme Io
OMOJIOTUM OCYIIECTBIEHO € YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBI, O €€ YPOBHEBON OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEYIOUINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAay4YHOTro To3HaHus», «KieTka kak Ouonorumueckas cucremay, «OpraHu3Mm Kak



ouosiornueckasi cucremay, «Cucrema ¥ MHOrooOpazve OpPraHMYECKOro MHUpPay,
«IBOJIOLUS KUBOU MPUPOBD», « IKOCUCTEMBI M PUCYIIIUE UM 3aKOHOMEPHOCTH.

[lens usyuenus yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOydYalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbHON
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra MW MNPUOOpPETEHHUE YMEHUU
UCIIOJIB30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEUCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxeHue 1enum ulydeHus ydeOHoro npenmera «buonorus» Ha 6a3zoBom
YPOBHE 00€CTICUMBAETCS PEIICHUEM CISAYIOIINX 3a]1a4:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAaHUH O OHOJIOTMYECKUX TEOpHsX,
YYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIy>KallluX OCHOBOU
Uist OPMUPOBAHUST TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAy4YHOTO MO3HAHUS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3alliy, BbIAAIOIINUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYYaIOIMMXCS IMO3HABATEIBHBIX, WHTCIUICKTyIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCe aHalM3a JAaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, UJEH M TOJIXOJOB K H3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOro ypOBHS OpraHU3allly;

CTaHOBJICHHE Yy oOydaroummxcss oO0mel KyJIbTypbl, (YHKIIHMOHAJIBHOM
rPaMOTHOCTH, PA3BUTHE YMEHHUUN OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMU 3HAHUU W ONbITA, MOJYYEHHBIX MpHU
H3YYCHHUH OMOJIOTHH;

dbopmupoBaHue y OOy4YalOMIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHLHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIUHCKUX TEXHOJIOTUN U arpOoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIIOBEKOM KUBOU
IPUPOBI, HEOOXOAUMOCTH OEPEKHOIO0 OTHOIICHHS K HEel, COOJII0IEHUS STUYECKUX
HOPM IIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYyJIbTYpHI, 11sl (GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

MpUMEHEHNE MTPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKM3HU IS
OLICHKH TIOCJICACTBUNA CBOEH JICATEIILHOCTH M0 OTHOIICHUIO K OKPYXaIOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep NPOPUIAKTUKU
3a00J1eBaHMI.

B cucreme cpeanero oOmiero oOpaszoBanusi «buonorus», uzydaemass Ha
0a30BOM ypOBHE, SBISIETCS 00S3aTE€NbHBIM YUYE€OHBIM MPEIMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOH o0nacTi « EcTecTBeHHO-HAYUHbIE MPEIMETHI.



st u3yuenust 6Mosioruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Hexmemo), B 11 kmacce — 34
yaca (1 Jac B Henenio).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiiocodueit, ITUKON, ICTETUKON U MPaABOM.
Ponr Ouosorun B (OpMUPOBAaHWU COBPEMEHHON HAy4YHOM KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HayK.

MeTo1b1 TTO3HAHUS )KUBOUW TIPUPOABI (HAOII0IEHUE, DKCIIEPUMEHT, ONTUCAHKE,
U3MEpeHue, KiaccupUKalus, MOJCTUPOBaHUE, CTaTHUCTHYecKass o00paldoTka
JTAHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcrnonp3oBaHWE pa3IWYHBIX METOJOB IpPHU
U3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

JKuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonorun. OTimune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa OMOCHUCTEM U UX pa3zHoOOpasue. YPOBHU OpraHU3alUi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYSCKH ), OMOC(EpPHBIA.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBD.

O6opynoBanue: mojenb MmoJiekyiibl JTHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTAB KIIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpPO3JEMEHTHI,
MUKpPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMK BOALI M MHUHEpPaJIbHBIX BeEIIECTB B KieTke. I[loamepikanue
OCMOTHYECKOI0 OajiaHca.

benku. CoctaB u cTpoeHre OETKOB. AMUHOKHCIOTBI — MOHOMEPBI OCIIKOB.
He3aMeHnMBbIE M 3aMEHMMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIEpBUYHAs, BTOpUYHAS, TPETUYHAS U
YETBEPTUYHASl CTPYKTypa). XUMHUYECKHME CBOilcTBa OenkoB. buonornuyeckue
byHKIIMN OEIKOB.



depmeHTHl — Ouosiorudyeckue katanuzatopel. CTpoeHue QepmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas crnenupuaHocTtb. Kodepmentsl. ButamuHbL
OTnunuuns pepMEeHTOB OT HEOPTAHUUECKUX KaTaInu3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl (TJIIOKO3a, pudbo3a ©  JE30KCHpH003a),
aucaxapuibpl  (caxaposa, JakKTo3a) W mosmcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEeJUII0103a). bruonornyeckne GyHKIMM yTII1€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuael, crepounpl. ['mapoduIbHO-
runpodobHbie  cBoicTBa. buonornmueckne @yHkumm nunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JIUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hykneunossie xkucnorsl: JHK wu PHK. Hykineoruasl — MoHOMEpPHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuuun PHK.
Bunet PHK. AT®: ctpoenne u GyHKIuH.

utosorusa — Hayka o kietke. Knerounas teopust — npumep B3auMOACHCTBUSA
uzeil 1 pakToB B HAYYHOM MO3HAHUH. MeTOAbl U3YUYEHUS KIETKH.

Knerka kak 1enoctHas >kuBass cuctema. OOmmMe NpHU3HAKU KIETOK:
3aMKHYyTasi HapykHas memOpana, monekyisl JIHK kak remermueckmii ammapar,
cUCTeMa CUHTe3a OeJKa.

Tunel KJIETOK: dyKapuoTHuyeckas U mpokapuotuyeckas. OcoOEeHHOCTH
CTpOEHUsI TPOKapHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUS PACTUTEIBHOM, JKUBOTHOW U
rpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAIMKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictea u pyHkiuu. [{lurornasma u eé
opraouibl. OgHomeMOpannble opraHounbl kiuetku: OIIC, ammapat Tonbixw,
I30coMBl.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKW: MHUTOXOHIPHUH, IIIACTUIBI.
[TpoucxokneHne MUTOXOHApWN u TactTua. Bumel tmactun. HememOpanHbie
OpPraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTP, LEHTPUOIUA, PECHUYKH,
KryTUKHA. OYHKIIMU OpPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o000YKa,
KAapHOILUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXUBOM
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEY.

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHure MOJIEKYJIbl BO/Ib», «brocunTes 0enka», «CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenue pepmenrta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne MoyeKyJibl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sizipa KIETKN», « Y TIEeBOAbD, «JIunuabh».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHHE JJii IPOBEICHMUS
HAOJIOICHUM, H3MEPEHMI, SKCIEPUMEHTOB, MUKpPONpPENnaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

JlaGopaTopHble ¥ NpakTHYecKUue padoThI:

Jlabopatopuass pabora Ne 1. «M3yueHune KaTaTIUTUYECKONW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHass pabora No 2. «M3ydeHue CTpOeHHS KIETOK paCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpenaparax M HX
OMHUCAHUE.

Tema 4. /Knu3HenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUWIALMS (TUTACTUYECKUM OOMEH) U
TUCCUMWISIIUSA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonu3ma. Poip 3aKOHOB COXpaHEHHs BEIIECTB W SHEPIUM B IMOHUMAHUU
MeTabou3ma.

Tunel oOMeHa BemecTB: aBTOTPO(HBINA U rerepoTpodHbiid. Ponb dpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg (a3bl ¢oTocuHTe3a. Peakiuu
dbotocunTeza. IPpdekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KU3HU
Ha 3emie. Bausaue yciaoBuii cpeabl Ha (OTOCHHTE3 U CIOCOOBI MOBBIILIEHUS €TI0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaYeHUE XEMOCUHTE3a s
JKW3HU Ha 3eMJIe.

OHepreTudeckuii oOMeH B KJeTKe. PaciierieHne BelIecTB, BBIICICHHE U
aKKyMYJUPOBaHHE DHEPrud B KIETKE. OTambl HSHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxkenne u ero Buabl. KucnopogHOE OKHUCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbochopunupoBaHnue. D¢ HeKTUBHOCTH
HHEPreTUYecKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzammsi reHeTHdecko uH(OpMaAnM B KIETKE. | €HETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuusa — matpuunblii cuaTe3 PHK. Tpancnsiusa — 6uocunres
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie popMsbl xu3HU — BUpYChl. ctopust oTkpsiTusa Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, KUBOTHBIX U 4YEJIOBEKAa, BbHI3HIBAEMbIC
BUpycamu. Bupyc mmmynozaepuuura yenoseka (BMY) — Bo3Oymutens CIIM/a.



OOpatHasg  TpaHCKpuIlUusa, peBepraza W uHTerpaza. lIpodunakruka
pacIpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JleMoHCcTpanuu:

IToptpetsl: H. K. Konbuos, . U. UBanoBckuii, K. A. Tumupsses.

Tabnumel u cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTudeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue J[HK»,
«CTpoeHue u PyHKIMOHUPOBAHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUl Koy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3zHeHHbIH nukin Bupyca CIIN/]a,
oaxtepuodaray, «Pemmukarus JJTHK».

O6opynoBanue: monaenu-anminkanuun «Yasoenue JHK u Tpanckpunius»,
«buocunres 6enka», «CTpoeHHe KIETKu», MoAenb cTpykTypbl JTHK.

Tema 5. Pa3MHoOkeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHbIii MUK, WM KU3HEHHBIM LUKI KieTku. MHTepdaza u MuUTo3.
[Ipoueccnl, mpotekaromue B uHTep(daze. Pemnukamuss — peakuus MaTpUUHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnonaHeli U TalvIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHUIBI.
[{uTosiOrnyecKkre OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUIAYAJIbHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Craguu mutoza. Ilpouecchl, mpoucxonsiire Ha
Pa3HBIX CTAIUAX MUTO3a. bHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIECTKH — aromTo3.

®opMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buapl Oecrnosiaoro
Pa3sMHOXKEHUSA: JICJICHUE HAJABOE, II0YKOBAaHWE OJHO- WU MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCcTBEeHHOE KIOHUpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE VISl CEJIEKIIUU.

[TomoBoe pa3MHOKEHUE, €TO OTIIUMYHUS OT OECIIONOTO.

Meiio3. Craguu meio3a. Ilpouecchl, MPOUCXOAIINE HA CTagusAX Meno3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormyeckuii cMmbici U
3HAYEHUE Meno3a.

['ameTtorene3 — mnpouecc 00pa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKHA M ssudHUKUA. OOpa3oBaHHE U Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMaTOre€He3 M OBOIEHES3.
OcoOGeHHOCTH CTpOeHUs SULEKJIETOK M crepMaro3ouioB. OIuiog0TBOpEHHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOiieHue, racTpyJsiiusi, opraHorene3. [loctamOpuonanbHOE pazBuTHE. THIIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpPAMOE, HempsiMmoe (JIMYMHOYHOE). BrusiHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 I[BETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JlemoHcTpanum:

Tabmuubl u  cxembl: «DOpMBI pa3sMHOKEHHS OPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kinetku Oakrepuity, «CTpOeHUE TIOJNIOBBIX KIETOK),
«Ctpoenue xpomocoMbl», «Knerounbiit mukin», «Pemnmukamus JJHK», «Mutos»,
«Metiosy, «IIpsiMmoe u HenmpsiMoe pa3BuTHE», «['aMeTOoreHe3 y MIEKONMUTAIOIINX U
4eJ0BEeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrniepMato3ouibl
MJICKOMUTAIOIIETO», «ANIEKIeTKAa MIICKOMUTAIIEro», «KapuokuHes B KJETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-aliuIuKanusa «/leneHue KiIeTku», MOJEeIb
JIHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHume MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpenaparaxy».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTPOCHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIPENnaparax».

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHeTUKH. VIcTOpus pa3BUTUA T€HETUKU. Posib UTOIOrMH
U 3MOpUOJIOTUM B CTAaHOBJIICHMM TE€HETUKHU. BKiam poccHiCKUX M 3apyOeiHBIX
Y4EHBIX B pa3BUTHE TEHETHKU. MeTOoJbl TEHETHUKH (THOPUAOJOTHYSCKUM,
LIUTOT€HETUYECKUM, MOJEKYISIPHO-TeHETUUYeCKUi). (OCHOBHBIE TI'€HETUYECKUE
noHATHUsA. [ eHeTu4YecKas CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuaHoe CKpenBaHue. 3aKOH eauHOo00pa3usi THOPHIIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHMpPOBaHMS. 3aKOH PACHICIUICHUS MNPU3HAKOB.
['unoresa yncrotel ramer. [1oiHOE ¥ HEMOHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HAaCIeIOBaHUS
npu3HakoB.  lluToreHerndeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUS.
AHanu3upytollee ckpenpanue. Mcnoap30BaHre aHATU3UPYIOLIETO CKPEIIUBAHUS
TS OTIpEIeSIeHUsI TEHOTUITa OCOOH.

CuennieHHoe HacneioBaHue nmpu3HakoB. PaGora T. Moprana 1o
CLUECIUICHHOMY HACJIEIOBAaHHUIO F€HOB. HapynieHne cueruieHus reHOB B Pe3yJIbTaTe
KPOCCUHIOBEpA.

XPpOMOCOMHas TEOPUSI HACJICACTBEHHOCTU. | eHeTHYECKUEe KapThI.



['enerrka mosia. XpoMOCOMHOE ONpeAesieHrne mojia. AyTOCOMBI U MOJIOBBIE
XxpoMocoMbl. ['omoramernele M rereporaMeTrHbie OpraHusmbl. HacnegoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBEHHASI.
Ponp  cpenbl B HEHACIEACTBEHHOM  U3MEHYMBOCTU.  XapaKTEpUCTUKA
MOAU(UKAIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIi psiJl U BapualluOHHASI KPUBAS.
Hopma peakumu npuszHaka. KoauyecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U KX
HOpMa peaknuu. CBoKicTBa MOAUGMUKAITMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
W3MEHYUBOCTb. Melo3 W TMOJOBOM MpollecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHUUBOCTh. Kitaccudukanuys myTanuii: TeHHbIE,
XPOMOCOMHBIC, TeHOMHBIE. YacToTa 1 MpUYMHBI MyTaluid. MyTareHHbIe (aKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM nu3menunBoctu H. 1. BaBuiosa.

BHesinepHast HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YEeJI0BEKA: T€HCAIOrHUCCKUM, OJIM3HEIOBBIN, IMTOTCHETUYCCKUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBeHHble 3a00JeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIE3HH,
00JIE3HH C HACJIEICTBEHHOW MPEeIpacroyiOKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHepatuBHbIe MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHMNBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MTPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
Oose3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUCHHUE MEIUIIMHCKON
TeHETHKH B MIPEJAOTBPALICHUU U JICUEHUU TeHETHUECKUX 3a00I€BaHN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuuprt u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHHE U €0
IATOTCHETUYECKAsd OCHOBA», «3aKOH pACHICIJICHHSI W €ro IUTOTrCHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelluBaHUE,
«lluTonoruyeckre - OCHOBBI  JUTHOPUAHOTO  CKpenIuBaHus»,  «Mehos3y,
«B3anMonencTBue aJUICNIBHBIX TE€HOB», «['eHeTMyeckue KapTbl paCTEHUM,
KUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HaCIeIOBaHMUS,
CUEIUIEHHOTO0 ¢ TmoioM», «KapuoTumbl 4eloBeKa U KUBOTHBIX», «BHIbI
W3MEHYUBOCTHY, «MoaudukamoHHas W3MEHUYUMBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrnka rpynn KpoBm», « MyTallnoHHAs U3MEHUYUBOCTD.

O6opynoBanue: MojAeNU-anmIuKanuu «MOHOTHOPUIHOE CKpEUIUBaHUE,
«Hemonnoe nomuHupoBaHuey, «JurubpunHoe ckpenuBanue», «llepexpéct



XpPOMOCOMY», MHKPOCKOINl M MuUKporpenapatr «J/[po3zoduna» (Hopma, MyTanuu
(GbOpMBI KPBUTBEB M OKPACKH TeJa), repoapuii «I"opox mOCEBHOM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora No 5. «M3ydeHuwe pe3yJbTaTOB MOHOTHOPHIHOTO H
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PUIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHast pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanMM3 MyTanuid y Ipo30(puiIbl HA TOTOBBIX
MHUKpPOITpEnapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U MPOLECC. 3apOXKICHUE CEJEKUUU U JOMECTUKAIUA.
Yuenue H. . BaBumoBa o0 1ieHTpax MPOUCXOXKJICHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. LIeHTphl MpOHMCXOXKAEHUA AOMAIIHUX XUBOTHBIX. CoprT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIUU. MacCOBBIM U MHAUBUIYAJTbHBINA OTOOPHI B
CEJIEKLIMM pPACTEHUNW U KUBOTHBIX. OIllEHKAa 3KCTepbepa. bIM3KOpOACTBEHHOE
ckpemuBaHue — HUHOpuAMHT. Ywucras nuHusA. CKpelMBaHWE YWCTHIX JIUHUMH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPHUIAMHT.
OtpanénHas rtulOpuauzauusa U €€ ycnexu. HCKycCTBEHHBId MyTareHes |
MOJTYy4YEHUE TOJUIUIONAO0B. JIOCTMKEHHS CENEKIUU PACTEHHUM, >KUBOTHBIX H
MHUKPOOPTraHU3MOB.

buotexHoNOrUs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTambl
co3nanus pekomOuHantHod JIHK wu Tpancrennsix opranuzmoB. Kiierounas
nHxeHepud. Kiietounsle KylbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUM.
KioHupoBaHue BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.

Dkojoruyeckue W dtudyeckue  npoosnembl. I'MO - reHeruyecku
MOIU(MUITIPOBAHHBIE OPTraHU3MBI.
JlemoHCTpanuu:

[Toptpers: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel u cxeMbl: Kapta «LIeHTphl MPOMCXOXKIACHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuit», «[lopoapl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. IBanoBay,
«[lomummongus», «OO0beKThI OWoOTexHONOTHH», «KileTouHbIe KyJIbTYpHI |
KJIOHUpOBaHHEY», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH TUIOJIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHUKEHHUS CEJIEKIMU PACTEHUN W
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHLHIO, MJIEMEHHYIO bepmy,
COPTOMUCHBITATEIbHBIM  Yy4aCTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHS.

[Ipennochuiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3BOJIIOIMOHHOW TEOPUM HA Pa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CBuzerensctBa 3BoMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B TMAJICOHTOJIOTMYECKOW JIETOMHCH, TEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxoacTBO U pazinnune GayH u Gaop MaTepuKoB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W Pa3NHUUAig SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTHYHbIC,
pYyAMMEHTAapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJHMYECKUX IyTeHd Yy BcCeX
OpraHU3MOB.

OpomtounonHas Tteopuss Y. JlapBuna. IlpeAanochbulkd BO3HUKHOBEHHUS
napBuUHU3Ma. J[BHKyIME CHJIbI HSBONIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyIlecTBOBaHHUE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomynsuus kak eAMHKUIA BUAA U SBOJIOLUU.

JBrxymue cuiibl ((pakTopbl) 3BOMIOLMH BUAOB B Ipupojae. MyTalmOHHBINA
MpoIecC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomyNsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3osiust 1 MUrpanus.

EctecTBenHbIii 0TOOp — HampaBisomui ¢aktop dBomonun. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6ieHHOCTh OpraHU3MOB KakK pe3yJbTaT dBojtouuu. [Ipumepsl
IPUCHIOCOOJIEHUI y OpraHu3MoB. ApoMop(h03bl U AKOAJANITALUH.

Bun wu BumooOpazoBanme. Kputepunm Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIeCcKoe.

MakpoosBomonusi. PopMbl  IBONIONUU:  (pUileTUYECKas, JIUBEPreHTHas,
KOHBEpIreHTHasl, napasuiesibHas. HeoOpatuMocTh 3BOIIOLUY.

[IpoucxoxieHne OT HeCNeUHATM3UPOBaHHbBIX NpelnkoB. IIporpeccupyronias
crieruanu3anus. AJanTuBHas pajauarus.

JdeMoHCcTpanuu:



[Toptpetsr: K. JIunuein, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, ®. Mrosuiep, A. H. CeBepiios.

Tabnuub! u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Popmbl  OOprObBI 32
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOroodpasne COpToB pPACTEHHID,
«MuHorooOpazue  mopon  KuBOTHBIX»,  «[lomymsmuwm»,  «MyTannoHnHas
U3MEHYUBOCTHY, «ApoMopdo3bl», «Uanoanantauumny, «OOmas aereHepanus,
«/IBmkymue cunbl 3Bofrouun», «Kapra-cxema wapmipyra mnyremectBus Y.
Hapsunay, «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«["eorpadmueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PAa30BAHUE).

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3IMYHBIMU THUIIAMH OKPACKH,
HA0Op IUIOMOB M CeMsiH, KoyuteKiusi «[Ipumepsl 3alUTHRIX MPUCTIOCOOIECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHHUE TOTOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaguueckas kapra wmupa, KoJuleKuusa «PopMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb anmumkanus <«llepexpéct
XpOMOCOM», BiaxHble Tmpenapatbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpemnapaT «/po3oduna» (HopMma, MyTanuu GOpMbI KPbLILEB U
OKpacCKH TeIa).

JlabopaTopHble U NpaKTHYEeCKHE PadOTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUJIOB MO MOP(}OIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrocoOJEHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHbBIE TPEACTABICHHUS O 3apOXKICHUU XKWU3HUA. HaydHble TUIIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 U TMaHCIepMus. XUMHUYecKas
HBOMIOIUSL. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON IBOIMIOIMHY. HavanpHbIe 3Tansl
ounonornyecko »Bomonuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MNPOTOKJIETKHU. [lepBble KIETKM W HX HBOJIOIUA.
DopMUpPOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie mo ’pam U nepuojam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ NepUOAbl: KEeMOPUMCKUIA,
OpPZIOBUKCKHH, CUITyPUNCKHUN, T€BOHCKUI, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so301ckas 3pa u €€ nepuoIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaiiHo3oickass »pa W €€ mNepuoAbl: MaJICOr€HOBBIM, HEOICHOBBIM,
aAHTPONOTECHOBBIN.



XapakTepucTUKa KiIUMaTa M reoJIOTMYecKuX mporeccoB. OCHOBHBIE 3Tarbl
HBOJIFOIIUU PACTUTEIIBHOTO W >KHBOTHOTO MHpa. ApomMopdo3bl y pacTeHUW u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.

CucremMa OpPraHMYEeCKOro MHUpa Kak oTpaxkeHue dBoionud. OCHOBHBIC
CUCTEMATHYECKUE IPYMITbl OPraHU3MOB.

DBOJIOLHUS YeT0BeKa. AHTPONOJIOTHs Kak Hayka. Pa3Burue npeacraBieHui o
IPOUCXOXKJIEHUH uenoBeka. Meroasl H3ydeHHsl aHTpororenesa. (CxoacrBa u
pa3nuy4Ms YeJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBwxymme  cuiabl  (dakrtopsl) — aHTpomoreHe3a.  HacneacTBenHas
U3MEHUYMBOCTh UM  €CTECTBEHHBbIH o0TOOp. OOIIecTBeHHbIH 00pa3 KHU3HH,
U3TrOTOBJIEHUE OPYIUM TPpyJa, MBILUICHHUE, PEYb.

OCHOBHbBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTpaIoNUTEKH, YenoBek
yMenblid, YemoBek npsaMoxonsamuii, YenoBek HeaHAepTAIbCKUM, YenoBek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHMS, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPY U

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpasmiickasi),  HErpo-aBCTpaJIOMJHAsA  (PKBATOpUAJbHASs),  MOHTOJOUIHAs
(a3maTcko-amepukaHnckasi).  YepTsl  MPUCIOCOONEHHOCTH  TMpEJCTaBUTENCH
YeJIOBEUYECKUX Pac K YCJIOBHUSIM CYILIECTBOBaHUsA. ENWHCTBO 4enOBEUECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHue CoJIHEUHOUM cucTeMbl», «Pa3BuTHe
opranuueckoro wmupa», «PactutenpHas KieTka», <«OKuUBOTHas  KJIETKay,
«IIpokapuotnueckast kieTka», «COBpeMEHHas CHCTeMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKMX YEPT CTPOCHHSI YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJIOBeKa», «/lpeBHenmme moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JTION», «HeaoBeuecKue pacoh».

O6opynoBanue:  Myisiku  «lIpoucxoxnenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTalblla, KPOMAHbOHIIA), CJICNKH WU
U300pKEHUST KAaMEHHBIX OpYyJIud TEepBOOBITHOTO YeNoBeKa (KaMHHU-YOIIIEPHI,
pyouna, ckpebna), TreoxpoHoysorudeckas Tabnuna, Kkojuiekuus «Dopmel
COXPAHHOCTU UCKOTIAEMbIX >KUBOTHBIX M PACTCHUI.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

[Ipaktuueckast padota Ne 1. «3y4ueHue UCKOMAEMbIX OCTAaTKOB PACTCHHUM U
YKUBOTHBIX B KOJUICKLIHSX).



OKcKypeusi «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WIK KpaeBeIUECKUN My3eil).

Tema 3. Oprann3Mbl 4 OKpY:KaIasi cpeaa.

DKoJIOTHus KaK HayKa. 3aJjaud U pa3Aelibl SKOJIOTUUA. METOIbl 3KOJIOTHYECKUX
UCCJIEI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUST OPraHW3MOB: BOJHAs, HA3eMHO-BO3IYyIIHAs, TTOYBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckne (GakTopel. Knaccudukarmumss SKoJOTHYECKHX (PaKTOPOB:
abnoTuyeckue, OWMOTHYECKHME U AaHTPOIOTeHHbIE. JIeHCTBUE HKOJOTHYECKUX
(GakTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoTonepuoans3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aUMOJIENCTBUM:
KOHKYPEHIUsI, XUIHUYECTBO, cUMON03 U ero ¢opmel. [lapasutusm, koonepamus,
MyTyanu3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJICOHHUECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HadueHHe OWOTHYECKUX B3aUMOJCHCTBUH [UJII CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomyssiiuu. (OCHOBHBIE IOKa3aTeln
MONYJISIUUN: YUCJIEHHOCTh, IUIOTHOCTh, POYKIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUUA U €€ PeryJIsiiusl.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabnuubl u cxembl: kapta «I[Ipupogusie 30Hb1 3emun», «Cpeabl 0OUTaHUS
opranu3moBy, «®Doronepuoausm», «llonmymsiiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJISnu HHPy30puu-TyPenbrny, «[lumesbie nemm.

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckue 0coOOEHHOCTH pacTeHU U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas padora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckas padota Ne 2. «Ilomcu€T IIOTHOCTH MOMYTISAIIANA Pa3HBIX BUIOB
pacTeHUI».

Tema 4. CooO1iecTBa M 3K0JI0rMYECKHE CUCTEMBI.

CooOmecTtBo opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
pOCTpaHCTBEHHas, Tpodudueckas (mmmeBas). Bunmbl-nomuaantel. CBs3u B
OuoIIeHO3E.

Okonoruyeckue cucrembl (dkocuctembl). [lonstne 00 »skocucTemMe W
ouoreoneHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMbI: TPOJYIEHTHI,



KOHCYMEHTBI, peylieHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPIHUU B SIKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHU OKOCHUCTEMBI. [IWIIeBbIe IeMM © CETH.
OcCHOBHBIE TOKa3aTeIu HKOCUCTEMBI: Ouomacca, MNPOAYKIUSA. DKOJIOTHUECKHE
nupamMuzibl: MPOAYKIHUHU, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKueccus.

[TpupogHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIM [IPOKOJIUCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonorundeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCUCTEM M YPOOIKOCHCTEM.

buopa3znooOpaszue kak (akTop ycroilunBoctd 3KocucreM. CoxpaHeHHe
OMOJIOrMYECKOro pazHooOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omocdepe. ['panuripi, coctaB u CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJ100aIbHOM 3KOcHCTeMBbl. JlMHaMHMueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOTCOXUMUYECKUE IUKIIBI JIEMEHTOB (yriaepoaa,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6uochepe 3emiu. AHTPONIOreHHbIE U3MEHEHHS B Orochepe.
['moGanbpHbIE IKOIOTHYECKUE TTPOOIEMBL.

CocyniecTBoBaHUE IPUPOJIBI 17| YEJI0BEYECTBA. CoxpaHneHue
Oropa3zHooOpa3usi Kak OCHOBa yCTOMYMBOCTH Ouocdepsl. OCHOBA pallMOHATIBHOTO
yIOpaBlI€HUS TPUPOJHBIMU pecypcaMd U HX HCMOJb30BaHue. JlocTuxeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llnmesblie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenmu nutanusy, «IKOIOTUYECKAS] MUPAMHIAY,
«buocdepa u yenosek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTrO  Jjeca», «buoneHo3d BogoéMa», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JECUCTBUA HAa OpUPONYy», «BakHenmme HMCTOYHHKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BoA», «[louBa — BaxkHelIIas cocTaBisiolas
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii d3dhdexT, «DakTopbl
PaIMOaKTUBHOTO 3arpsizHeHus Ouocdepsl», «OO0mas crpykrypa Ouocdeps»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopoT yriepoaa B ouocdepe», «KpyroBopor azota B IpUpOAE».

ObopynoBanue: Mojenb-anmaukanus «TunuuHbie OHOLEHO3BI», Tepbapuii
«PacturenbHbIe COOOIIECTBAY, KOJUIEKINH «bHolieH03», «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TepOapuu W KOJUIGKIIMM pacTeHUH U
YKUBOTHBIX, MPUHAJJICKAIIUE K Pa3HbIM KOJOTMYECKUM rpynrnaM OJHOTO BHJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paxKeHUsT OXpPaHAEMbIX BHUJOB
pPaCTEHHU U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA I[IPOIPAMMLI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOGHHs OOyyalolIMMHUCSA TMPOrpaMM  cpefaHero oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YJbTATOB OCBOEHUS MpeameTa «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABJISIIOUIME: OCO3HAHWE OOYYAIOIIMMUCS POCCUICKON
rPaXXJaHCKOM UAEHTHYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENCNICHNI0, HaJM4yhue MOTHBalMM K  OOy4YeHHio  Ouojoruw,
[EJICHANPABICHHOE DPa3BUTHE BHYTPEHHHUX YOEXKIEHUW JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH U MCTOPUUECKUX TPAJAUIMN Pa3BUTHUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENbHOCTH [I€EHHOCTHO-CMBICJIOBBIMM YCTaHOBKaMH, NPUCYLIIMMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHus, HAJIUYUE HDKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS mHpeameTa «buonorus» AOCTUTaroTCs B
€AUHCTBE YYEOHOM U BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLUUOKYJIBTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAaMU U HOPMaMU
MOBEJACHUS W CIOCOOCTBYIOT MPOILIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEHW TMO3WIMU JIMYHOCTH, NATPUOTU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPY/JA U CTAPLIEMY IMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TpaguUMsM MHOTOHAallMOHalbHOrO Hapoaa Poccuiickoii @enepanuu, NpUpoae H
OKPY’KarolIEn Cpee.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYJAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOro OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa U OMbITA JIECITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAaIlpPaBIICHUU
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUYaIOIIEerocsl Kak akKTUBHOTO U

OTBETCTBEHHOT'O 4JIEHA POCCUIMCKOT0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON JAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/a4, BHIIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKIACHUSIMU, KyJIbTYPHBIMH IIEHHOCTSIMHU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B TPOILIECCE COBMECTHOI'O BBHITIOJTHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEIBCKUX 3a7a4, YBAXKUTEIHHOTO
OTHONIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATETLHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrPaXIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApoJy, YyBCTBA OTBETCTBEHHOCTHU IEpE.
Ponunoil, ropaoctu 3a CBOW Kpad, CBOW PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIJIOE ¥ HACTOSLIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTHKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE H
pa3BuUTHE OMOJIOTHMH, MOHUMAHUS 3HA4Ye€HHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIeCTBA;

uaenHas yOexXI€HHOCTh, TOTOBHOCTh K CIY>K€HHMIO M 3amure OTeuecTtsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pElICHUs,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POJMTEISIM, CO3[JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TIPUHATHUS LIEHHOCTEH CEeMEHHON JKM3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKECHHIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

5) ¢u3uveckoro BocmuTAHHS, (POPMUPOBAHUS KYJIbTYPbl 310POBbSI H
IMOLIMOHAJIBLHOIO0 0J1ArONOTyYHUsI:

MOHMMAaHUE U pealin3alus 3J0pOBOTO M 0e30MmacHoro ooOpa3a KU3HU
(31opoBO€  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJ U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUUYECKOMY 3/10POBbIO;

MOHMMAaHUE IIEHHOCTH TPAaBWI WHIWBHAYAIbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINUX 3TOPOBBIO U KU3HU JIFO/ICH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0TIO0HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTM TEXHOJOIMYECKONM M COLIMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JICSITEIbHOCTB;

MHTEpEC K Pa3InYHbIM cdepam npodhecCHuOHANbHOU JeATEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccud UM Pean30BBIBATh
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

DKOJIOTHYECKH IIEJIECO00pa3HOE OTHONICHHE K MPHUPOAC KaK HCTOYHUKY
YKU3HU Ha 3emJle, OCHOBE €€ CYIIeCTBOBAHUS,

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYIKOB MW OICHKH WX BO3MOXKHBIX ITOCJICICTBHMA IS
OKPYXarUIEN CPEIbL;

OCO3HAaHHE TJI00ATBHOTO XapaKTepa 3KOJOTHMUYECKHX MpoOJIeM W IMyTed HuX
peIIeHuS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETaeMble TPU U3YYECHUH OHOJIOTHH
3HaHMSIT M YMEHUS TMpPU PEIICHUH TNpo0JieM, CBSA3aHHBIX C palMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIO/ICHHE  TpaBWJI  TOBEJEHUS B IPUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B DKOCHUCTEMAaX, OXPaHY BHIIOB,
sKOCHUCTEM, Orochepsl);



AKTUBHOE  HEMNPUITUE JCUCTBHUM, NPUHOCAIIMX BpEl OKPYKAIOLIEH
OPUPOJIHON cpezie, YMEHHE MNPOTHO3UPOBATH HEOJIArONPHUSATHBIE IKOJIOTHMYECKUE
MOCJIEACTBUA MPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIIEHUS, SIKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEeSATENbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMH B TMO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH 3KOJOTMYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSL HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KaK CpeIcTBa
B3aUMOJIEHCTBUS MEXKY JIFOJbMHU U IMO3HAHUS MUDPA,;

NOHUMaHUE CHeUUPUKH OHOJOTMM KaK HAyKd, OCO3HaHUsA €€ poJu B
(GOpMHpPOBAaHWM PALMOHATBHOIO HAYYHOI'O MBILUIEHUS, CO3JaHUU LIEIIOCTHOTO
IPEJCTaBICHU 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE HPHUPOJIbI, YeJOBEKa U
oOlIEeCTBa, B MO3HAHMM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MpoOIemM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOXKJIEHHOCTh B 3HAYMMOCTHU OHMOJOTUU AJII COBPEMEHHOW LMBUIM3AINU:
oOecrieyeHus: HOBOIO YPOBHS PAa3BUTHA MEAMIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PECypCHble  NPOOJEMBI  Pa3BUTHS
4eJI0OBeUeCTBa, MOKCKA MyTeH BbIXOAA U3 INIOOATBHBIX IKOJIOTUYECKUX MPOOIEM U
oOecrieyeHus:  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTMYECKUX 3HAHUM B LEIsIX
MOBBIIICHUS OOIIeH  KyJIbTYpbl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJTILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
IIPU U3yYEHUH OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh MOJy4YaeMble 3HAHUS MJIs aHalu3a U
OOBSICHEHUSI SIBJICHUI OKPYXAlOIIero MUpa M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4YHbIX (DAKTOB WU
UMEIOIINXCS JaHHBIX C IEJIbI0 TOJIy4YEeHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHHS IJis
perieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO M HCCIIEOBATENbCKYIO AESTENbHOCTh NHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHWM 1o Ouonoruu B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHHUS O0YyYaIOIIUXCSA
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOUIeHaYyYHbIe TOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIus, SBJICHHE, IPOLECC,
CUCTE€Ma, HayuyHbId (DaKT, MPUHLMII, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCleIOBaHUe,  HaOJIOJIEHWe, HU3MEpPEHUEe, OKCIEPUMEHT U  JpYrux),
YHUBEpCalbHble Yy4yeOHbIE JE€WCTBHUS (IIO3HABAaTEJIbHbIE, KOMMYHUKATHBHBIE,

pEryJISITUBHBIE), o0ecrieuynBaroIIne dbopmupoBanue (GyHKIIMOHATIBLHOM
TPAaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTh
o0yJaronmxcs UCTIOJH30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIe JEHCTBUS B
MO3HABATEIILHOW U COLIMAIIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJIbTaTbl OCBOCHHS IPOTPaMMbl CPEIHET0 OOIIero
o0pa3oBaHus JIOJHKHBI OTPAXKaTh:

OsJaaenue YHHUBeEpPCATbHBIMH yueOHbIMH MO3HABATEJIbLHBIMH
AeUCTBUSIMM:

1) 6a30Bble JJOrHYECKHeE TeCTBHSA:

CaMOCTOSITEILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHUS, KilacCupuKaiuu, o000IIECHUs ), pACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHSATUN (BBLACIATh UX XapaKTepHbIe MPU3HAKU, YCTaHABIMBATh
CBSI3U C JPYTUMH MOHITHUSMH ),

OMpEeNeNATh 1N JACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABICHHBIMHU IEJISIMU;

HCITOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKWBOW NPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
SABJICHUSX, DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

MPUMEHSITh CXEMHO-MOJICILHBIC CpeacTBa JUIST MpEeCTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHHWH B M3yYaeMbIX OMOJOTHMYECKHUX OOBEKTaX, a



TaKkK€  MPOTUBOPEUMH  Pa3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
nH()OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIHUXCS
MaTepuaIbHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJITATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeI0BaTeIbCKHE AelicTBHUS:

BJIAJICTh HABBIKAMH yU4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMH  pa3penieHus: MpoOJieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh Pa3IUYHBIC BHUIBI JCITCIBHOCTH 10 IOJTYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETAlHH, MPEeoOpa3oBaHUI0 W TPUMEHEHUIO B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX TPOEKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladydl B 00pa3oBaTEIbHOMN
NEATETHHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUINOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl IJIsl J10Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
JercTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TIEPCHOCHTHh 3HAHUS B IMO3HABATEIBHYI0 W MPAKTHYCCKYIO 00JIacTH
KU3HEICATCITLHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTH MIPOOJIEMBI U 33J1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpPMAIUH (TEKCTE YU4eOHOTO
nocoOusi, HAYYHO-TIOMYJSIPHOW JIUTEeparype, OHOJOTUYECKUX CIIOBapsSIX U
CIpaBOYHWKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B WHTepHETE), aHAIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTHUECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

bopMyITUpPOBATh 3aMPOCHl U MPUMEHSATH PA3NMYHBIE METOJIbI MPU TIOUCKE U
orbope Ouosorndeckor MHMOpPMAIMKM, HEOOXOAMMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3amad;

mpUOOpETaTh OIBIT WCIOIB30BAHUS HMH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
Oouosiornueckor nH@popmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKU
H IpyToe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA Npu pabdoTe C
Ouonornyeckol HMHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUEe W
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HATJISATHOCTH;

BIAJCTh  HABBIKAMHM  pAacloO3HaBaHWA M 3amUTHl  uH)OpMmaIuw,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU JI€HCTBUAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTE WM UCKYCCHH TIO CYIIECTBY OOCYXmaeMol TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh MHTEPEChl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaora Ui JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHHs, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYaIlUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEKTHOU PopMe hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
paboThI IpH pelIeHUH OUOJIOTHYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JEWUCTBHN C yd€ToM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;



OPUHUMATh  LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JIEUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHUCTBHH,
pacmpenensiTh pojaud ¢ Y4€TOM MHEHHM YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOIIMii pe3yNbTaT MO pa3pabOoTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCAIbHBIMH PEryJSATUBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pelieHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LIEJIEBbIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSIX M MOCTYIKAaxX MO OTHOILICHHUIO K JKHBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPEIICHHUS MpodiieMbl € Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILIEHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 0O0pa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTUBBI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
NEeATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTrUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPU aHaJIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

ITPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTaThl OcBOeHHs mTporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupuyeckue i yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 110 OCBOCHUIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JAESITEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3jIMYHBIX y4EOHBIX CHUTyallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallusiX, CBA3aHHBIX ¢ Ouosnoruedd. B mporpamme mnpeameTHbIe
pe3yJbTaThl MPEACTABIIECHBI IO F0J1aM 00YUYEHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOrMU B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAZE POCCUUCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPbIBATh COJIEp)KaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHM:
KW3Hb, KJIETKA, OpraHu3M, Merabonu3M (0OMeH BeEIIeCTB U IpeBpalleHue
HHEPrum), TOMEOCTa3 (CaMOperyJssilus), ypOBHEBasI OpraHu3alis *KUBbIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKLIHNS), HACIEACTBEHHOCTh, ©3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIeTOouHas, XPOMOCOMHas,
MyTal[MOHHAs,, UEHTpaJibHasg JOrMa MOJEKYJSIpHOM Ouoisioruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u y4enus (0 meHTpax MHOTOOOpasusi U
MPOUCXOXKJEHUS KyJIbTypHbIX pactenuit H. . BaBuioBa), onpeaensTe TrpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIaJIETh METOJIJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIOICHUE U
OMMCAHKME MKUBBIX CHUCTEM, IPOLECCOB M SIBICHUM, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO  3KCHEPHUMEHTA,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyYEHHBIX



pE3yJbTaTOB, UCIHOJIb30BAHHBIX HAYYHBIX NOHITHI, TEOPUA U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IIPOKApHUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPIaHHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB U NMPEBpPALICHUSI SHEPTUU B KIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecCKOro oOMEeHa, XEeMOCHHTe3a, MHTO3a, Melo3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIBHOIO Ppa3BUTUS  OpraHus3ma
(oHTOTEHE3);

yMEHHE MPUMEHATh MOJyUYEeHHbIE 3HAHUS AJI1 OOBACHEHUS OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS NMPUHATHS NPAKTUYECKUX PEIICHWN B IOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30IMacHOCTH CBOEro 3J0POBbS U 30POBbS
OKPY>KAIOIIUX JII0/IeH, COOTIOICHUSI HOPM IPaMOTHOTO TMOBEJCHHS B OKPY KaroIei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOU Ouonoruu OMOTEXHOJIOTMH Uil  PalMOHAJIBHOTO
IPUPOAOTIOIb30BaAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
OUTHOPUIHOE CKpeIlMBaHUE, CLEIUICHHOE HacjeI0BaHUE, COCTaBISATh CXEMbI
MOHOTMOPHU/IHOTO CKpEIIMBAHMsI NIl MpPEJICKa3aHUsl HaclIeJOBAaHUs NPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IPAKTHYECKHE pPabOThI, COOIHOAATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00OpaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJIEP)KAaHHUs, BKJIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(pOpMaLMU, HAYYHO-IIOMYJISIPHbIE
MaTepHualibl), 3TUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHUI B OHOJIOTUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011asi OMOJIOTHYECKY0 UHPOPMAIMIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
UCI0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs ydeOHoro mpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJH OMOJOTUHU B CUCTEME HAYYHOT'O
3HAaHUSl ECTECTBEHHbIX HAayK, B (OPMHpPOBAHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHs, O BKIALE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 33/1a4;

YMEHHE DPACKpbIBaTh COJEp)KaHHWE OUOJIOIMYECKUX TEPMHMHOB M MOHSTHM:
BUJI, TIOIYJIALNSA, TeHO(OH, dBOIIOLUS, ABWKYIIHE CUIbl ((haKTOPBI) IBOJIIOLUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKHE (AKTOPHI,



HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEAYLEHTbl, LENU MUTaHu,
AKOJIOTHYCCKas MUpaMuaa, OMOreoreHo3, onocdepa;

yMEHUE H3jIaratb OWOJOTHYECKHE Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OJBOJIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactea K. M. bapa, depenoBanusi TJIaBHBIX HalpaBICHUN U
nyteit sBomoruu A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepuaackoro),
OTIPEICIISITh TPAHUIIBI KX TTPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOT'O MO3HAHUA B OMOJIOTUHU: HAOIIOJACHNUE U
ONHMCAHME YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3anus U IMPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy MCCIEIyeMbIMH BEJIMYMHAMU, OOBSCHEHUE MOIYUYEHHBIX
pE3ybTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHSTHH, TEOPUNA M 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHUX
OOBEKTOB: BUJOB, MOMYJSLHI, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOTEOIICHO30B U JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHMS, MPHUCTIOCOOICHHOCTH
OpPraHU3MOB, JIEUCTBHS JKOJOTMYECKUX (PAKTOPOB HA OpPraHM3MbI, MEepeHoca
BEILIECTB W IIOTOKA SHEPIHMH B SKOCHCTEMAax, AHTPONOIEHHBIX H3MEHEHUU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;

yMEHHE MPUMEHATh MOJyYEeHHbIE 3HAHUS A1 OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJI NMPUHATHS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C 1IeJIbl0 o0ecreyeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 3J0POBbSA
OKPY KaIOILUX JOJEH, COOMI0/IEHN HOPM IPaMOTHOI'O MOBEICHUS B OKpYKarolen
IPUPOAHON cpele, MOHMMaHWe HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH /1711 palliOHAIBHOTO MPUPOIOTIOIb30BAHMS;

yMEHHUE pelaTh dJIEMEHTApHbIE OMOJOTUYECKHUE 3a/1aud, COCTABISATh CXEMbI
NepeHoca BEIECTB U SHEPTUU B SKOCUCTEMAX (1€ MUTaHUs);

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpakTUYECKHe padoThl, COOJ0ATh
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYOBAaHUEM;

yMEHHE KPUTHYECKH OLEHUBATh W HHTEPHPETUPOBATH HHOOPMAIIHIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MH(POPMAIINK, HAYYHO-TIOMYJIIPHBIC
Matepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHHIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011128 6MOJIOTHYECKYI0 UH(GOPMAILIMIO M3 HECKOJIBKUX MCTOYHUKOB, FPAMOTHO
UCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Konrpoabusie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
buonorus xax Hayxa 2 05 https://m.edsoo.ru/7f41c292
JKuBbIe CHCTEMBI M X OpraHu3aIus 1 bubmorexa HOK
P t https://m.edsoo.ru/7f41c292
XUMHYECKUHN COCTAB M CTPOCHUE KIIETKU 8 1 bubmmorexa [JOK
P https://m.edso0.ru/7f41c292
bu6moreka [IOK
JKHSHEACATENEHOCTS KICTKH 0 L https://m.edsoo.ru/7f41c292
Pa3zMHO)XeHNE U MHIUBUAYAIBHOE PAa3BUTHE 5 1 bubnuorexa [JOK
OpPraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M K3BMEHYUBOCTD 8 15 bubmuoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
Cenexuus opranu3smMoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6moreka [IOK
P 1 1
SSCPBHOE BPEMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 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 KITACC

HanmeHoBaHMe pa3jeioB U TeM
NporpamMMbl

Ne i/

DBOJOLMOHHAA OUOIOT U

BoO3HHKHOBEHHE U pa3BUTHE KU3HU Ha
3emiie

OpranusMsbl U OKpy»Karouias cpeaa

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acos

Bcero

34

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

0.5

2.5

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
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
https://m.edsoo.ru/7f41cc74




IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Tema ypoka

buoinorus B cucreme Hayk

MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.
[TpakTrueckas padora Ne 1
«/cnonp30oBaHNe pa3TUYHBIX METOIOB MPHU
W3YYECHUU OMOJIOTHYECKUX OOBHEKTOBY

buonornueckne CUCTEMBI, POLIECCHI U UX
U3y4eHue

XMMHYECKUH cOCTaB KJIETKU. Bona u
MHHEPAIBHBIE COJIA

benku. CoctaB u cTpoeHue 6eIKoB

depMeHTBI — OHOIOTHYECKUE
KaTtanuzatopsl. JlaboparopHas padora Ne 1
«V3ydeHune KaTaauTHIECKOH aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WIH
KaTasasbl)»

KoanuecTBo yacos

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

0.5

0.5

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTejibHbIE

pecypcebl

but6mmoreka [JOK
https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmorexa [IOK
https://m.edso00.ru/863e6122

bubmuoreka [JOK
https://m.edso0o.ru/863e6564

bu6nuoreka [JOK
https://m.edso00.ru/863e674e

bu6nuoreka [JOK
https://m.edsoo.ru/863e6b72

bubmuoreka [JOK
https://m.edso00.ru/863e6b72

VYraneBonsl. JIunuael

Hyxknennoseie kucinotel. AT®

Bbu6nuoreka [JOK
https://m.edso00.ru/863e6870

bubmuoreka [JOK
https://m.edso0.ru/863e6d5c¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

HCTOpI/ISI N MCTOABI U3YYCHHUA KIICTKH.

bubmnoreka [JOK

9
Knerounas teopust https://m.edso0.ru/863e6e88
10 KneTka kak 1enoctHas )XuBasi cuicTeMa
CtpoeHue 2yKapruOTHIECKON KIIETKH.
JlaGopaTopHnas pabota Ne 2 «M3yuenue bubnmoreka [JOK
11 CTPOEHUS KJIETOK PACTEHHI, )KUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpuOOB U OAKTEPHil 0T MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHHE)»
bu6nmoreka [JOK
12 O0MeH BemECTB WTH META00TH3M https://m.eds00.ru/863e766¢
bubmuoreka [JOK
13 Porocunres. XemocuHTes https://m.eds00.ru/863e7c98
bubnuoreka [JOK
14 i
JHepreTureckuii oomen https://m.edsoo.ru/863e7aae
KuzneHHbIN UMK KIETKU. JlelieHne KIeTKU.
Muto3. Jlaboparopuas pabora Ne 3
15 «Habmronenrne MuTo3a B KJIeTKaX KOHYHKA 0.5 bubmmorexa [JOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
16 buocunres Oenka. Peakius MaTpuyHOTO bubnmnorexa [JOK
CHUHTE3a https://m.eds00.ru/863e796e
bubmuoreka [JOK
17 T —
paHCIALIs — OHOCHHTES Oerika https://m.eds00.ru/863e796e
bu6nuoreka [JOK
1 H —
8 CHIICTOUHBIC (POPMEI KH3HH — BUPYCEI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 @opMBI pa3sMHOKEHHS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiios bu6nuoreka [JOK


https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnonotBopenue. Jlaboparopnas padota No

https://m.edsoo0.ru/863e7f4a

bu6mmorexa [IOK

21 4 «3yueHne CTpOCHUS MOJIOBBIX KJIETOK HA 05 https://m.eds00.ru/863e81b6
TOTOBBIX MUKpPOIpenapaTax»»

22 WuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

https://m.eds00.ru/863e8436

93 ['eneTnka — Hayka O HaCJIE€ICTBEHHOCTH U bubnmoreka [JOK
W3MEHYHUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACEAOBAHUS IPU3HAKOB. bu6muoreka [IOK
MoHoruOpuaHOe CKpeIuBaHue https://m.eds00.ru/863e8878

o5 JurubpuaHoe CKpemmuBaHue. 3aKoH bu6muoreka [{IOK
HE3aBUCUMOTI'0 HACIEAOBaHUS IIPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE Hacae0BaHUE MPU3HAKOB.

JlaboparopHas padota Ne 5 «M3yuenue
26 pGSyJ'IiTaTlZ)B M(f)HOFI/I6pI/II[HOFO Izq 0.5 bubmorexa HOK
https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPELIUBAHUS Y APO30(PIITBI
Ha TOTOBBIX MUKpOTIpEnapaTax»

97 I'enernka nona. HacinenoBanue npu3HaKkoB, bu6mmorexa [IOK
CLIEIIJIEHHBIX C II0JIOM https://m.edso00.ru/863e8c60
W3menunBocth. HenacnenctenHas
U3MeHYNBOCTh. JlabopaTopHas pabora Ne 6.

28 N3yuenne mouUKaIIHOHHOM 0.5 bubmmorexa [JOK

https://m.edsoo0.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHUE BaPHAIIMOHHOTO
pslla U BapUalMOHHOW KPUBOW»
HacnencrBeHHass "3MEHYMBOCTb.
29 JlaboparopHas pabota Ne 7. « AHanmu3 0.5 bubmmorexa [JOK

MyTalui y 1po30(uibl Ha TOTOBBIX

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MUKpOIIpenapaTax»

Bbubnnoreka [IOK
30 Penrernia Henoneka ! https://m.edsocI)J.: ru/863e8d78
PesepBHbIit ypok. O600IIeHHE TIO TEME
31 «HacnencTBeHHOCTh M N3MEHUYNBOCTH 1
OpraHU3MOB)
bubnnoreka [IOK
32 Cenekuus kak Hayka i npouece 1 https://m.edSO(I)J.: ru/863e9214
33 Metoabl 1 JOCTUKEHUS CEJIEKIIUU PACTECHUI 1 bu6nuoreka [JOK
U KUBOTHBIX https://m.edso0.ru/863e9214
34 broTrexHoMOTHS Kak OTpaciib MPOU3BOICTBA 1 bubmorexa HOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34


https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

Kouan4yecTBo yacos JJIeKTPOHHbBbIE
Nen/m  Tema ypoka Konrpoabnsie IIpakTuyeckue tigponble
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI

pecypcesbl

DBOJIOIUS U METO/BI €€ U3yUeHUS bubmmorexa TIOK
https://m.edso0.ru/863ea20e

Wcropust pa3BuTHS IPEACTABICHHUHN 00 bubmuoteka [{IOK

BOIIOIUU https://m.edsoo.ru/863e9570

MuKposBoowHA but6mmoreka [{OK
https://m.edso0.ru/863e9cle

[Tomynsiust KaK 3JIeMeHTapHas eqUHHIIA

BUJa ¥ BomroIuy. JlaboparopHas padota Ne 05 bubmuorexa [JOK

1 «CpaBHEHHME BUJIOB 1O ' https://m.edso0.ru/863e99c6

MOP(}OIOTHUECKOMY KPUTEPUIO)

JBrxyuie cuisl (31eMeHTapHbIe (PaKTOPHI) bubmmoreka [JOK

SBOIIOIUN https://m.edso00.ru/863e9da4

EctecTBennsbIit 000D 1 ero GopMbl bubmorexa [JOK
https://m.eds00.ru/863e9ed0

Pe3ynbTaThl 3BONMIOLMY:

MPUCTIOCOOIEHHOCTh OPTaHU3MOB U

BU000pazoBanue. JlabopatopHas padora Ne 05 bubmuorexa [JOK

2 «Onucanue MpUcIocoOJIeHHOCTH
opraHu3ma 1 €€ OTHOCUTEIIBHOTO
Xapaxkrepa

HanpaBneHI/m U IyTHU MAaKpO3BOJIOLUA

https://m.edsoo.ru/863e9fde

but6mmoreka [{OK
https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpaTuMocTh 3BOTIONNN

HcTopus >xu3HU Ha 3eMiIe U METOABI €€

10
U3yUCHUS
11 ['unoTe3sl MPOUCXOKIACHHUS )KU3HU Ha 3eMIie brbmmorexa [OK
P s https://m.edso0.ru/863ea5a6
Pas3Butne xu3HM Ha 3emiie Mo 3pam 1 bubmmotexa [JOK
12
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE JTAIIbI 9BOJIIOLIUHA PACTUTCIIBHOI'O
U )KUBOTHOTro Mupa. [Ipaktuyeckas pabora bubmmoreka [IOK
13 0.5
No 1 «M3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B KOJUICKIIUIX)
14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa bubmmorexa LIOK
P P P https://m.edso0.ru/863ea48e
bubmuoreka [JOK
15 DBOJIOIUS YeJIoBeKa (aHTPOMOreHe3
I (anTp ) https://m.edso0.ru/863eac2c
bu6nmoreka [JOK
16 BIKYIIHE CHIIBI ((PaKTOPBI) aHTPOIIOTEeHE3a
Moy (@ PI) aHTP https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaJIUU IBOJIOLIUU YETIOBEKA
18 YenoBeueckue pachl U IPUPOJHBIE bu6mmorexa [IOK
aJlanTalnuy 4YeJI0BeKa https://m.edso00.ru/863eaea2
PesepBHbIit ypok. O6001IeHHE TIO TEME
19 «BO3HMKHOBEHHUE U Pa3BUTHE KU3HU Ha
3emiie»
20 DKOJIOrus Kak HayKa
91 Cpenpl 00uTaHus U YKOJIOTHIECKHE bubmmoreka [JOK
(bakTopbl https://m.edso0.ru/863eafec
99 AbGuotnyeckue pakropsl. JlaboparopHas 05 bubnmnoreka [JOK

pabota Ne 3. «Mopdonoruueckne

https://m.edso0.ru/863eb10e
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0COOEHHOCTH PacTEHU U3 Pa3HBIX MECT
oburtanusy. JlabopaTtopnas padora Ne 4.
«BrustHEE cBETa HA POCT M pa3BUTHE
YEpEHKOB KOJIeyCa»

bubmuorexa [JOK
23 broiaeckue gaxToper https://m.edSO(I)_.[ ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nonyssaun. [Ipakrruaeckas padorta Ne 2 05
«IToacY€T MIOTHOCTH MOMYJISLMM pa3HbIX
BUJIOB PACTCHHI»
25 Coo061iecTBa OpraHu3MoOB — OHOIIEHO3 E;f:;ﬁfg;?ﬁg 63ebd6a
26 DKOJIOTHYECKUE CUCTEMBI (3KOCHCTEMBI) bubmmorexa TIOK
https://m.edso00.ru/863eb46a
OcHOBHBIE TTOKA3aTeNIN IKOCHCTEMBI.
27 Oxonorudeckue nupamuabl. CBoiicTBa brbmmorexa [OK
sxocHcTeM. CyKieeers https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rmobanbHas skocucTeMa bu6mmoreka [IOK
3emun https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubanorexa [JOK
ouocdeps https://m.edsoo.ru/863ebd16
32 YenoBeuecTBO B OnMochepe 3eMiaun
33 CocytiecTBOBaHNE TTPUPOJIBI U bubmmoreka [JOK
YEJIOBEYECTBA https://m.edsoo.ru/863ebale
34 PezepsHblil ypok. O600111€HIE TEMBI

«COOGH.ICCTB& N 3KOJIOTUYCCKUEC CUCTEMBD)
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

BUB/INOTEKA IIOK
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