OOKYMEHT NOAMUCAH

OMEKTPOHHOA MIOANVCHIO [Ipunoxenue k coaepxkarenpHomy pazaeny OIIT COO,
et et s e yTBepKaeHHOH nprka3oM oT 31.08.2023 r. Ne01-06/256

Heiicteutenex: ¢ 07.02.2023 fo 02.05.2024
nyHKT 2.1. «IIporpaMmMbl OTJIETBHBIX YY€OHBIX IPEAMETOB,
KYPCOB U KypCOB BHEYPOUHOM ACATEIbHOCTI

PabGouyas nporpamma no yuyeoOHomy npeamery «buosorusp
(1D 1391080)
YpoBeHb cpeaHero 001mero 0opa3oBaHust
(cpok peajm3anum NPorpamMmel 2 roaa)

[Iporpamma cocTaBiieHa B COOTBETCTBUU C YACThIO 5 cTaThM 12, myHKTOM 6 YacTu
3 crarbu 28 denepanbHoro 3akoHa ot 29.12.2012 «O06 obpa3oBaHuu B
Poccutickoit ®enepanmmy, mprukazoM MuHHCTEpCTBa 00pa3oBaHus U Hayku PO ot
17 mast 2012 1. Ne 413 «O0 yTBEpKJI€HHUH TOCYAapCTBEHHOI'O0 00pa30BaTeIbHOTO
CTaHAapTa cpeaHero odiero oopazoBanus» (B peJakuuu nprukaza MuHHCTepcTBa
npocsemenus PO ot 12 aBrycra 2022 r. Ne 732 «O BHecEeHUN U3MEHEHH B
(benepanbHbIi TOCYAAPCTBEHHBIA 00pa30BaTENbHBIN CTAaHAAPT CPEIHETO OOILIETO
o0Opa3oBaHMsl, YTBEP>KIACHHbBIN MpruKa3oM MuHUCTEpCTBAa 00pa30BaHUs U HAYKU
Poccuiickoit ®enepamu ot 17 mas 2012 r. Ne 413»), npukazom MuHucrepcTa
npocgeienus PO ot 18 mag 2023 Ne 371 «O0 yTBepkIeHUH (PeaepaabHOM
00pa3oBaTenbHON IPOrpaMMbl CPEAHETO OOIIETO 00Pa30BAHUS

CocTtaBuTENb:
Bri6opnas H. .

n. Exsa 2023



HOACHUTEJIBHASA 3AIINCKA

Pabouass mnporpamma yueOHoro mnpenmera «buomorus» pa3paboTana B
COOTBETCTBUM

¢ 4acTblo 5 crateu 12, myHkToMm 6 yactu 3 crtateu 28 denepambHOro 3aKOHA OT
29.12.2012 «OG6 obpazoBanuu B Poccuiickoit @Dexepanun», MOPUKAZOM
MunucrepctBa obpazoBanus u Hayku P® ot 17 mas 2012 r. Ne 413  «OO06
YTBEPKJIEHUH TOCYJapCTBEHHOI0 00pa30BaTEIbHOr0O CTaHAApTa CPEAHETO OOLIEr0
oOpazoBanus» (B penakiuu mpukaza MunucrepctBa mnpocseuieHus PO ot 12
asrycra 2022 r. Ne 732 «O BHeceHMM W3MEHEHUH B (eaepaibHbIN
roCyJIapCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT CPEIHEro oOIIero oOpa3oBaHUs,
YTBEPXKJCHHBIN TpuKazoM MuHucTepcTBa OoOpa3oBaHus U Hayku Poccuiickoi
Oenepanuu ot 17 mas 2012 r. Ne 413»), npukazom MuHucTepCcTBa NPOCBEIICHUS
P® or 18 mas 2023 Ne 371 «O6 yTBepxkaeHUu (eaepaibHOil 00pa3oBaTeIbHON
pOrpaMMbl CPETHEr0 O0IIEro 0Opa30BaHUM»

[Ipn pa3paboTke mporpamMmbl MO OWOJOTUH TEOPETHUECKYIO OCHOBY MJIS
onpeneseHusl MOoAX0M0B K (OPMUPOBAHUIO COAEpKaHUA YydeOHOro mpeaMera
«buonorus» cocraBuiaM: KoHUentyalbHble TmonoxeHus @OIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, COJepKaHMs, PE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI1 K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHS 00 OOIIHMX LESIX U
NPUHIIMIIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPETHErO
obOmero oOpa3oBanusi B Poccuiickoit @Denepanuu, a TakkKe TMOJOXKEHUS O
cnenuduke OMONOruM, €€ 3HaYeHUHU B MTO3HAHUU KUBOU MPUPOJBI U 00ECIICUEHUH
CYIIIECTBOBAHHS 4YeJIOoBeUecKoro oodmiecTBa. COraacHO Ha3BaHHBIM IOJIOKEHUSIM,
orpe/ieseHbl OCHOBHBIE (PYHKIIUM MPOrPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Owonoruu naéT TPEACTABICHHE O LensAX, 00 oOmei
cTparteruu OOydYeHHUs, BOCHHTAHMA M PAa3BUTUS OOYYAIOIIMUXCS CpelCTBaMU
yuyeOHOoro nmpeamera «buonorus», omnpeaenser o00s3aTelibHOE MPEeAMETHOE
colepKaHue, €ro CTPYKTypy, pacmpeiesieHue 1o pa3ieliaM U TeMmaw,
PEKOMEHIYEMYIO MOCIEA0BATEIBLHOCTh U3yUeHUsI YUeOHOro MaTepuaia ¢ y4€Tom
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH 00pa30BaTEIbHOTO
poliecca, BO3PACTHBIX 0COOEHHOCTEN 00yYarOIINXCS.

B nporpamme mno OWONOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JTMYHOCTHBIM, METAMpPEIMETHBIM U TPEAMETHBIM pe3yJbTaTaM
oOyueHusi B (QOPMHPOBAHMM OCHOBHBIX BHJIOB Yy4e€OHO-IIO3HABATEIbHOU
JeSTeNbHOCTH/Y4eOHbIX JIEHCTBUI 00y4YalomUXCsl O OCBOSHHIO COJIEpIKaHUs
OMOJI0rHYecKoro 00pa3oBaHusl.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaan30BaH
NPUHIUIT TPEEMCTBEHHOCTH B W3Yy4YeHMH Ouonoruw, Onaromaps udemMy B He
IPOCMATPUBAETCS HANpPABJICHHOCTh Ha pPAa3BUTUE 3HAHUN, CBS3aHHBIX C



(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  I[EHHOCTHBIX
OpHUEHTAINH JTUYHOCTH, YKOJOTUIECKOTO MBIIUICHHUS, MPEACTaBICHUI O 3J0POBOM
oOpase XKM3HM U OEpEeKHBIM OTHOLIEHHWEM K OKpPY’Kalolled MPUPOIHON cpere.
[TorToMy Hapsmy ¢ U3ydeHHEM OOIEeOMOIIOrMUYeCKUX TEOpUM, a TakKe 3HAHUN O
CTPOCHUU KUBBIX CUCTEM PA3HOr'O PaHTa U CYNTHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MpOTrpamMMe MO OHUOJNIOTHH Y/EIeHO BHHUMAaHHUE HCIIONIH30BAHUIO
MOJTyYEHHBIX 3HAHWI B MOBCEAHEBHOMN JKU3HM /ISl PEIICHUS TPUKIATHBIX 33124, B
TOM 4YHCJe: TMPO(QUIAKTUKN HACIEACTBEHHBIX 3a00JIEBaHUI YEOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHMS, 000CHOBaHUS HKOJIOTUYECKHU
1eJeCO00pa3HOro TMOBEIECHUS B OKpYXKAIOIIEH NpUpPOJHOM cpele, aHaau3a
BJIUSIHUSL XO3SMCTBEHHOW JIESITENIbHOCTU 4YeJIOBEKa HAa COCTOSIHHE MPUPOJIHBIX U
UCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHHE BHUMAaHUS K MIPUKJIIAHON HAPABICHHOCTH
yueOHoro npenmera «buosiorus» npoauKTOBaHO HEOOXOAMMOCTBIO 00ECTICUEHUS
YCIIOBUH JIJIsl pEIICHUs OJHOW M3 aKTyalbHBIX 3a7a4 IMIKOJFHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpasi Tmpeanonaraer (QopMUpOBaHHE Yy  OOYyYarOIIUXCS
CIIOCOOHOCTH aJaNTUPOBATHCI K HW3MEHEHHUSM JIUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHEe cpemHero oOIIeT0 00pa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecnieunBaer (GoOpMHUpPOBAHUE Yy OOYYAIOUIUXCS MPEACTABICHUMA O
HAy4YHOW KapTUHE MHpA, pacIIMpseT U 0000IIaeT 3HAHUS O KUBOM mpupoje, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHM3allMd W JBOJIIOLMH, CO3MAET
yCIOBUSL  JJIs: TIO3HAHHWS  3aKOHOB  JKMBOM  MPHUPOABI,  (OPMHUPOBAHUS
(GYHKIIMOHATBPHOM TPaMOTHOCTH, HAaBBIKOB 37I0POBOrO0 W Oe3omacHoro obpasa
KHU3HHU, SKOJOTHYECKOr0 MBIIUIEHHUS, [IEHHOCTHOI'O OTHOIIEHUS K KUBOM MpHUpOje
U YEJIOBEKY.

Bonpiroe 3naueHne OMOIOTHSI UMEET TaKXKe JIJISl PeHICHHS] BOCIIUTATENBHBIX U
pa3BUBAIOIIMX  3a7a4  CpEJAHEro  oO0Iero  oOpa3oBaHUs,  COIHAIU3AINH
oOyyJaroruxcsi. M3yuenue Ouonoruu 00ecrednBaeT yClIoBUs i (POPMUPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX © HWH(GOPMAIMOHHBIX HABHIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTErpanuyd OHOJOTMYECKUX 3HAHUHA C
MPEACTABICHUSIMU U3 IPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, GUBUKHU, XUMUU
u reorpadun. Ha3BaHHbIE MOJOXKEHUS O IpeaHA3HAYCHUH y4eOHOro MmpeaMera
«buonorus» CcoOCTaBWJIM OCHOBY [UIsl ONpENEICHHUS MOIXOJOB K OTOOpY W
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHUs, TMPEJCTABICHHOTO B IMporpamMme I0
OMOJIOTHH.

Ot16op coaepxkanusi yueOHoro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBIEH C TO3UIMI KyJIbTypOCOOOpPA3HOTO MOAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOy4aroliuecs: TOJDKHBI OCBOMTH 3HAaHUS W YMEHHMs, 3HAUMMBbIE IS
GopmupoBaHusa O00IIEeH KyJIbTYphl, ONpEIENSIONINE aJeKBAaTHOE IIOBEJICHUE



YeJIOoBEKa B OKpY’KaroUled MPUPOAHON cpenie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TOpPaAKTUUYECKON AesTenbHOCTH. Oco00e MeCTO B 3TOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEpXKaHUsl, KOTOPbIE CIIy>KaT OCHOBOM 11l pOPMUPOBAHUS
NPEACTABICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTMHE MHUpa U
[IEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  TI'yMaHU3aLUU
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJEp)KaHUS Y4YEeOHOro MaTepuayiia B Mporpamme Io
OMOJIOTMHM OCYIIECTBJICHO € Y4YE€TOM NPUOPUTETHOrO 3HAYEHUs 3HAHUM 00
OTJIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, 0 €€ YpOBHEBOM OpraHU3aluyl U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICTIEHBI CIIEIYIOLINE COAEpKATENbHbIE JIMHUM: «bronorus kak Hayka. MeToasl
HAy4YHOTO TOo3HaHUs», «KieTka kak Ouosormueckas cucrema», «OpraHu3M Kak
Oouonoruueckas cucrema», «CuctemMa M MHOTOOOpasHe OPraHMYECKOr0 MHUPay,
«OBOJIIOLMS KUBOU IMPUPOABDY, « IKOCUCTEMBI U IPUCYIIME UM 3aKOHOMEPHOCTI.

Lenp u3ydenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YPOBHE —
OBJIaJicHUE  OOYy4YaloIUMUCS 3HAHUAMU O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHu3allMM KUBBIX CHCTEM PA3HOIO paHra W MNpUOOpPETEHUE YMEHUU
UCIOJIb30BaTh 3TH 3HAHUS JI1 TPAMOTHBIX JEUCTBUM B OTHOLIEHUU OOBEKTOB
KUBOU MIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTrxeHue e u3ydeHus: ydeOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1a4:

OCBOCHHME OOYYAIOIIMMHCS CUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPUSX,
YUEHHMSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, PAaBUJIAX, CIYKAIIUX OCHOBOU
ig (HOpMUPOBAHUS TPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTHUHE MHUPA, O
METOJaX HAay4YHOTO MO3HAHMSI, CTPOCHUH, MHOT000Opa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alMU, BBIAAIOIIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dopmMupoBaHre y OOyYaroIIMXCS MO3HABATENbHBIX, MHTEJUIEKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MPOLECCE aHaiu3a JAaHHBIX O NMyTAX pa3BUTHUS B
OMOJIOTUM HAy4HBIX B3IJISAO0B, WIAEH M MOJIXOI0B K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHu3allly;

CTAHOBJICHHE Yy OOydYarommxcss oOmel KyJIbTyphl, (yHKIHOHATHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa KMBOW MPUPOABI HAa OCHOBAHMM 3HAHUN U ONBITA, MOJYYEHHBIX IpU
W3yYCHUH OMOJIOTHH;

(opMupoBaHHE Yy OOYy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTUYECKUX 3HAHMM B MPAKTHUYECKOW JEATEIBbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHH;



BOCTIUTaHNE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEIIOBEKOM KHUBOM
IPUPOJIbl, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEW, COOTIOICHUS ATHYECKUX
HOPM TIPU IPOBEICHUN OMOJIOTHYECKUX UCCIICIOBAHMH;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHWUW JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, 7151 POPMUPOBAHUS HAYTHOT'O MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUU U YMEHUN B IOBCEAHEBHOM KM3HU IS
OIICHKH TTOCJICICTBHI CBOCH ACATEIHHOCTH 110 OTHOIICHUIO K OKPYIKAOIIICH Cpe/ie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE M COONIOACHHE MeP NPOPUIAKTUKI
3a001eBaHUH.

B cucreme cpegnero oOmiero ooOpazoBanusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBJISETCS 00sA3aTENIbHBIM YUYE€OHBIM MPEIMETOM, BXOMSIIMM B
cocTaB IpeaMeTHON o0acTu « EcTecTBeHHO-HAyYHBIC TTPEAMETHD».

Jlist m3ydenust Ouojaoruy Ha 6a30BOM YPOBHE CPEIHETO 00Iero oopasoBaHus
orBoauTcs 68 dacos: B 10 kmacce — 34 vaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Tema 1. Buosiorusi Kak HayKa.

buonorus kak Hayka. CBsI3b OHOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUIECKUMA U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puiiocodueil, STUKON, SCTETUKON U MPaBOM.
Pons Ouonoruu B (QOpMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHDA.
Cucrema OMOTOTUYECKUX HAYK.

MeTopl TIO3HAHMS KUBOUM TIPUPOBI (HAOTIOACHUE, SKCIIEPUMEHT, ONTUCaHUE,
u3MepeHue, Kkiaccuukamms, MOJEIUPOBAHUE, CTaTUCTHYECKass o0padoTkKa
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toprpersi: Y. Hapsun, I'. Menaens, H. K. Konbios, [{x. Yorcon u @. Kpuk.

Tabnuiel u cxembl: « MeTOo bl MO3HAHUS )KUBOW TTPUPOJIBI.

JlaGopaTopHble U NpaKkTHYecKUe padoThi:

[Tpaktuueckas pabora No 1. «lcmonb3oBaHue pa3MMUHBIX METOAOB MPHU
U3YUYCHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

Xusbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHust ounosorun. OTanuue
KHUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIbIL.

CgoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y pOBHU OpraHu3aIuu OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJALMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOT€O1IEHOTHYECKUI), OnochepHBIil.

JlemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKKU KU3HUY», «YPOBHH OpPraHU3aluU
YKUBOU MPUPOIBD.

O6opynoBanue: Moaenb Mosekynsl JIHK.

Tema 3. XumMmnuecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKAM COCTaB KIIETKH. XUMHYECKHE JJIEMEHTHI: MaKpOIJIEMEHTHI,
MUKpPO3JIEMEHTHL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOJAbI M MHUHEpaJbHbIX BewlecTB B Kkierke. llomnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CocraB u crpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3ameHuMbIe 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIEKYyJbl (NI€pBUYHAsl, BTOPUYHAS, TpPETUYHAsT U
4eTBepTUYHAs CTPYKTypa). XHUMUYECKHE CBOHcTBa OenkoB. buomormueckue
byHKIIUU OCIIKOB.



depmeHTHl — Oumonormyeckue Karaimumszatopbl. CrpoeHue ¢depMeHTa:
aKTUBHBIA 1EeHTp, cyOcTpaTHas crneuupuuHoctb. KodepmeHnTsl. Butamussbl
Otnuuus pepMEeHTOB OT HEOPTaHUUECKUX KaTalli3aTOPOB.

VYrineBonpl: MoHOcaxapuabl  (IJIIOKO3a, pubo3a U J1e30KcHpu003a),
aucaxapunbel  (caxaposa, JaKTO3a) M ToJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HeJI0I03a). buonornvyeckue GyHKIHMH YIII€BOJOB.

Jlunuasl:  Tpurauuepuabl, QocPoaUnuAb, CTepouabl. [ 'UapoduiIbHO-
ruapodobHble  cBoiicTBa. buonormueckue ¢GyHkumu smnuaoB. CpaBHEHUE
yTIIEBOJIOB, OCJTKOB U JIMIHIOB KaK UCTOYHUKOB YHEPTHUH.

Hykneunoseie xucnorel: JIHK w PHK. Hykneornasr — MoHOMEpSI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢ynknuu JJHK. Ctpoenne u ¢pynknuu PHK.
Buaet PHK. AT®: ctpoenne u GyHKIIUH.

[utosmorus — Hayka o knerke. Knetounast teopust — npuMep B3auMOJIEHCTBUS
unen 1 (pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUYEHUS KICTKHU.

Knerka kak menoctHas xuBas cucrteMa. OOmme NpU3HAKU —KIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynsl JIHK kak reHerumdeckuit ammapar,
cucTeMa CuHTe3a Oenka.

Tunel KIETOK: »JyKapuoTHuecKas U mpokapuornyeckas. OcoOeHHOCTH
CTpOEHHUsI TpoKapruoThueckor kieTku. Kierounas crenka Oaxtepuii. CTpoeHue
SYKapUOTUUYECKON KJIIeTKH. (OCHOBHBIC OTJIMYMSA PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTEHKA, TJIMKOKAJIUKC, UX
¢bynkuuu. [Inazmarudeckas memOpana, e€ cBoricTBa 1 QpyHkIuu. [luTomnasma u eé
opranounbl. OmHomeMOpanHbie opraHounabl kieTku: OIIC, ammapar ['ombmxw,
au30coMbl. [lomyaBTOHOMHBIE OpPraHOWIbI KIETKU: MHUTOXOHJPHUU, IIJIACTHIBIL.
[Ipoucxoxxnaenne MUTOXOHIpUUA W Tiactud. Bunbl mmactun. HememOpaHHbIe
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKkd. OyHKIIMU OPTraHoOU/I0B KJIETKU. BritoueHus.

SAnpo — perynaropHslid HeHTp KieTku. CTpoeHue sjapa: siaepHas o00J04Ka,
KapHOoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcriopT BEHIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Jx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. Bbap.

Juarpammer:  «PacnpeneneHne XMMHUUYECKHX JJEMEHTOB B HEXKHUBOU
npupoe», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOEH.

Tabmuubl n cxemel: «llepuognueckass TabaMIAa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHue MoJeKybl Boab», «bruocunTtes 0enka», «CTpoeHne MOJIEKYJbl OeKay,
«Ctpoenue depmenra», «Hykmnennossie kucinorel. [JHK», «CtpoeHne mMoieKkymbl



AT®», «CtpoeHue 3yKapuoTHUYECKON KIETKNW», «CTpOeHUE KUBOTHOU KIIETKHY,
«CtpoeHne pacTUTENBbHOM KIETKH», «CTpOEHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIIeBOIAbI, «JIUumuabn.

O6opyaoBaHKe: CBETOBOW MHUKPOCKON, OOOpYyJOBaHHME JUIsl MPOBEICHUS
HAOJIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYecKue padoThli:

JlaGoparopHas pabota Ne 1. «/3yueHune KaTaIUTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIa3bl UK KaTaiasbl).

JlaGopatopuas pabora Ne 2. «M3ydyeHue CTpPOEHHUS KIETOK pPaCTCHUH,
KUBOTHBIX M OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENapaTax M HX
OTUCaHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelecTB, Ui MeTaboIu3M. AcCUMIIISIIIUS (TUTACTUYECKUIT OOMEH) U
JUCCUMUJIISIUS (SHEPreTHYeCKuil OOMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB W DHEPTrUU B TOHUMAHHUH
MeTabom3Ma.

Tumnbl oOMeHa BeliecTB: aBTOTPO(dHBINA U rerepoTpodHsbiil. Poib dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YPHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TemHOBas a3l (orocuHTe3a. Peakuuu
dboTocunTeza. DPphekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl KUZHU
Ha 3ewsie. BiausHue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €0
NPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMocHHTe3. XEeMOCHHTE3UPYIOIMNE OaKTepur. 3HAUYCHUE XEMOCHHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BelecTB, BbIJCICHUE U
AKKyMYJUPOBaHUE »JHEPTrUM B KIJIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
['mukommn3. bpoxenune m ero Buiabl. KHCIOpPOOHOE OKHCIEHWE, WIM KJIETOYHOE
JIBIXaHHUE. OxucnurenbHOE dbocdhopunupoBanue. OddpekTuBHOCTD
SHEPTreTUYECKOro 0OMeHa.

Peakunm wmarpuunoro cuHTe3a. [eHernueckas wuHbopmanus u JHK.
Peanuzamus renetwdyeckod wHpOpManuu B KIETKE. | €HETHMUECKHH KOJ W €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cuaTe3 PHK. Tpancisuus — OuocunTes
Oenka. Otanbl TpaHchsauuu. KoaupoBanue amuHOKucior. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie (opmsl xu3HU — BUpychl. Mcropust oTkpeitus BupycoB (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHHMSI U JKM3HEHHOTO IHUKJIa BHPYCOB.
bakrepuodaru. bonesnu pacreHuid, >KMBOTHBIX U YEJIOBEKAa, BbI3HIBAEMbIC
Bupycamu. Bupyc ummynonedurura yenoseka (BUY) — Bo3Oymaurens CITM/]a.



OOparHast ~ TpaHCKpuIusi, peBepraza W  uHTerpaza. IIpodumakrtuka
pacrnpocTpaHEHUs] BUPYCHBIX 3a00JIeBaHU .

JdeMoHCcTpanuu:

IToptpetsi: H. K. Konsnos, JI. . UBanosckuii, K. A. Tumupsizes.

Tabmuiel m cxembl: «Tunbl mutanusy, «Metabomuzm», «MHTOXOHAPH,
«JHepreTuueckuit oomen», «Xmopomnacty, «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u GpyHKIMOHUpPOBaHUE reHay, «CuHTe3 0enkay, «I'eHeTHYeCKUil Koy,
«Bupyco», «bakrepuodarn», «CrpoeHue u xku3HeHHbIA 1K1 Bupyca CIIN/a,
O6akrepuodaray, «Permmxkarus JJTHK.

Ob6opynoBanue: moaenu-anmmkauuu «Yasoenue IHK wu Tpanckpunuumsy,
«buocuntes 6enkay», «CtpoeHue KIeTKn», Mojenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe U MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii UK, WM JKU3HEHHBIM NWKI KiIeTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpotekaromue B uUHTepdaze. Perumkanus — peakuds MaTPUYHOIO
cunre3za JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHII.
JIumiouaHBIi W TalJIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOphL.  XpOMAaTHIBI.
[{uTonorndyecknue OCHOBBI PA3MHOXKEHUS W HWHAWUBUAYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue knetkun — muto3. Craauu mutoza. [Ipoueccsl, nmpoucxonsiuye Ha
Pa3HBIX CTAIUSIX MUTO3a. bHOJIOrHYECKUN CMBIC MUTO3A.

[Iporpammupyemasi rudenb KJIETKU — aronTo3.

@opMbI pa3MHOXKEHHSI OpPraHU3MOB: O€CIojoe U mojioBoe. Buabl 6ecnosioro
Pa3sMHOXKEHUS: JCJIEHUE HaJABOE, II0YKOBAHHE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIIOHUPOBaHUE
OPraHU3MOB, €T0 3HAYEHUE JJI CEJCKIIUU.

[TonoBoe pa3MHOXEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meito3. Cragum Mmeiio3a. IIporecchl, NMpoucXOoadiMe Ha CTaausax Menosa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYecKkuid CMBICT U
3HAYEHUE MeWo3a.

['ameTtorenes — mpoliecc 0Opa30BaHUs TMOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBble >kene3bl: CEeMEHHUKU U sSMYHUKUA. OOpa3oBaHHWE M PAa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SMIEKJIETKa) — CHEepPMaToreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHHS SIMIEKIIETOK W crepMaTo3ougoB. OTIUI0I0TBOpPEHUE.
[Taprenorenes.

NunuBunyanpbHOe pa3BuTHE (OHTOreHE3). OMOpPHUOHAIBLHOE Pa3BUTHE
(aMOpuorenes). Jrtanbl SMOPHUOHAIBLHOTO Pa3BUTUSL Y MO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BuTHe. THUIIBI
NOCTAOMOPHUOHAIBHOTO Pa3BUTHS: TpsAMOe, HempsiMoe (JIMUMHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPBI, CIIOCOOHBIE BHI3BHIBATH BPOKICHHBIC
YPOJCTBA.

Poct u paszButme pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTAIUU PA3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «DOpMbl pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoMHOE
OIUIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BeretatnBHoe pa3MHOXKEHHE
pacteHui», «J/lenenne xknetku Oakrepuit», «CTpoeHHE TIOJNOBBIX KIIETOK,
«Ctpoenue xpomocombl», «Kierounbiii mukn», «Permmukamus JTHK», «Mutos»,
«Menosz», «lIpsamoe u HenpsMoe pa3BuTHE», «l'aMeTOreHe3 y MIIEKONUTAIOINX U
4yenoBeka», «OCHOBHBIE CTA/IUM OHTOT'€HE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «Crniepmaro3oun bl
MJICKONIUTAIOLIETOY, «SMIEKIIeTKa MIEKONUTarmero», «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJENb-alnIuinKanus «JleleHue KIeTKn», MOJEINb
JIHK, monens meTadhazHOil XpOMOCOMBI.

JlaGopaTopHble ¥ paKkTH4ecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpenapaTaxy».

JlabopaTopnass pabora Ne 4. «M3ydeHue CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPEINAPATAX).

Tema 6. HacsieAcCTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mictopust pa3BuTusi rTeHETUKU. PoJib uTOIOrun
¥ OMOpUOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiaa poCCHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKH. MeToasl TEHETHKH (TUOPHIO0IOTHYECKUH,
UTOT€HETUYECKUHN, MOJEKYISIpHO-TeHEeTUYeCKUil). (OCHOBHBIE T'€HETHYECKHUE
noHsTUsA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJeI0BaHusl MPU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MonorubpumaHoe CKpelmmBaHue. 3aKOH €IWHO-00pa3usi THOPHUIOB IEPBOTO
nokosieHus. llpaBuno gomMuHHMpoBaHWsS. 3aKOH pACIICIUICHHS TMPU3HAKOB.
I'uniore3a ynucrorsl ramet. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIEAOBAHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  TUTHOPUIHOTO  CKPEIIUBAHMUS.
AHanu3upyloliee ckpenmpanue. Mcrnonp30BaHne aHaaIu3upyIoIIero CKpeniBaHus
JUTSI OTIpE/ICNICHUsI TEHOTHUIIA OCOOM.

CuemienHoe HacnefoBaHue nmnpuszHakoB. PaGora T. Moprana 1o
CLETUIEHHOMY HAcCJE€JOBaHUIO reHOB. Hapyllienue cuenieHusi TeHOB B pe3yJbTare
KPOCCHHTOBEpA.

XPpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. [ eHeTnuecKue KapThl.



I'eneruka nona. XpoMOCOMHOE OIpeeieHue moja. AyTOCOMbl U IMOJOBBIE
XpomMocoMbl. ['omMoramMeTrHeie W reTeporaMeTHele OpraHu3mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBECHHASI.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTHKA
MOAU(DUKAIIMOHHOW U3MEHYMBOCTU. BapualmoHHbIN psiJl U BapuallMOHHAS KpUBas.
Hopma peakiuu npusHaka. KonuuecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU M UX
HOpMa peakiu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHUYHUBOCTH.

HacnencTBennas, wiM TEHOTHUNUYECKas, W3MEHUYMBOCTh. KomOWHaTHBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanmoHHasi u3BMeHUUBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa 1 MpUYMHBI MyTaluid. MyTareHHbie (paKkTopBbl.
3aKOH rOMOJIOTHYECKUX PAOB B HacieIcTBeHHOM n3meHunBocty H. 1. BaBuiosa.

BHesaepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YyeJIOBEKa: T€HEealOTHYSCKNM, OJIM3HEI[OBBIHM, IIMTOICHETHYECKUH, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPENIECIICHAE r€HOTHUIA!
MIOJJHOTEHOMHOE CE€KBEHUPOBAHUE, TEHOTUNUPOBAHKUE, B TOM YHCIIE C MOMOIIbIO
[MI[P-ananmu3a. HacnencrtBennole 3a00eBaHUs 4YeJIOBEKa: T'eHHbIE OO0JE3HHU,
00JIe3HU C HACJEICTBEHHOM NpeapacioyioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMIIBI
3I0pOBOT0 00pasa KU3HH, TUATHOCTUKU, MPO(HUIAKTUKHI U JICUSHUS TEHETUUYECKHUX
Oomne3Heil. MeanKo-reHeTUYecKoe KOHCYJIbTUPOBaHHE. 3HAUYCHHE METUITUHCKOU
TCHETUKHU B MPEJOTBPAIIECHUH U JICUCHUN T€HETHYECKUX 3a00JIEBaHNI YEIIOBEKA.

JlemoHcTpanum:

[Toprpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuel ©W  CXEMBL: «MoHOTHOPUIHOE  CKpEIIMBAaHUE U €ro
HATOTCHETUYECKass OCHOBa», «3aKOH pACHICIUICHUS W €ro UUTOTCHETUYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tamer», «JluruépumHoe  CKpeuuBaHUey,
«lduTomornueckre  OCHOBBI  AWUTHOPUAHOIO  CKpelmMBaHUsS»,  «Meio3y,
«B3anMoAencTBUE aJUICNbHBIX TE€HOB», «l'€HeTMYeCKHne KapThl pPACTEHUM,
KUBOTHBIX M YEJIOBEKa», «[eHeTmka momnay, «3aKOHOMEPHOCTH HACIEIOBaHMS,
CUEIUICHHOrO ¢ mojom», «KapuoTumsl 4elnoBeka W KUBOTHBIX», «Buuabl
U3MEHUYMBOCTHY», «MoaudukanronHas U3MEeHYMBOCTH», «HacmemoBanue pesyc-
dakTopay», «I'eHeTrka rpynn KpoBu», « MyTallMOHHAsi U3MEHYUBOCThHY.

OGopynoBanue: Moaenu-anmumkanud «MOHOTHOpUIHOE CKpELIMBaHUE,
«Henonmnoe nomuHupoBaHue», «JuruOpuaHoe ckpemuBanue», «llepekpécr



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduia» (Hopma, MyTauuu
(OpMBI KPBUIBEB M OKPACKH Tela), repdapuii «I opox mOCEBHOW.

JlaGopaTopHble U NpakTHYeCKUe padoThl:

JlabopatopHas pabora No 5. «V3ydeHue pe3ynbTaTOB MOHOTMOPHIHOTO U
IUTUOPUIHOTO CKPELIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopHas pabora Ne 6. «/3yuenue MoaupuKaliMOHHOW U3MEHYUBOCTH,
IIOCTPOCHHE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBON».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y npo30¢puiabl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHWE U aHaIu3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekunst opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Ceneknuusi Kak Hayka U Mpouecc. 3apoKICHUE CEJICKIUU U JIOMECTUKAIIUS.
Yuenne H. . BaBunoBa o0 1eHTpaXx NIPOUCXOXKIEHUSI U MHOroo0paszus
KYJbTYPHBIX pacTeHuM. LIEHTpBhl NPOUCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. CopT,
II0pPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMH. MacCcoBbIM U MHAUBUYaIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHWd M JKUBOTHBIX. OlleHKa 3KcTepbepa. bim3koponcTBeHHOE
ckpeniuBanue — HUHOpuauHT. Ywucras nuHus. CKpenMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, nim rudpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIUHT.
OtrpnanénHas ruOpuauzanmss U €€ ycnexu. VICKyCCTBEHHBII MyTareHe3s u
MOJIyYCHUE TIOJNUIUIOUIOB. JlOCTMKEHUA CENEKUMU PACTCHUH, KHUBOTHBIX U
MUKPOOPIaHU3MOB.

buorexHosorus Kak oTpacib NPOU3BOJACTBA. ['€HHas WHXKEHEpHs. OTalbl
co3nanus pexomOunHantHo JIHK wu Tpancrenneix opranmsmoB. Kierounas
uHKeHepus. Kiletounble KyJabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE PACTEHUN.
KionnpoBanue BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dthueckue  mpobrembl. MO —  reHeTuyecku
MOAUDUITIPOBAHHBIE OPTraHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. U. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. .
NBaHoB.

Tabnuiel U cxeMbl: kKapta «lleHTpbl MPOUCXOXKACHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHuil», «[lopoasl 1OMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenmity, «OTnanéuaHas rudpuausanus», «Padotel akagemuka M. @. MiBanoBay,
«ITomunnonnus», «OOBEKTBl OMOTEXHONOTUM», «KJETOouHble KyJIbTYypbl U
KJIOHUpOBaHue», « KOHCTpynpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO6opyaoBaHue: MyJISKHU TUIOJJOB U KOPHEIIIOA0B JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CelbCKOX035HCTBEHHBIEC PACTCHUS.



JlabopaTopHble ¥ IpaKkTH4ecKne padoThl:

Okckypcusd «OCHOBHBIE METOJIBI M JIOCTHXKEHUS CEJEKIMU PACTCHUU U
JKHBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3AMCTBO, JabOOpaTOPHIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBosIrOIMOHHAsT OMOJIOT M.

[Ipennocbuiki BO3HUKHOBEHHUS SBOJIOLMOHHON TEOpUU. DBOJIIOLMOHHAS
Teopust U €€ MecTo B OWONOruu. BiusiHuEe >BOJIIOLIMOHHON TEOpUU HA pPa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CeuaerenbcTBa 3Bosmonuu. [laseoHTONMIOTMYECKHE:  ITOCIIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJIOB B MAJIEOHTOJIOTMYECKOW JIETOMHMCH, TMEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue dayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHUONIOrHYECKHE: CXOACTBA M pa3iuuus 5SMOPHOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKUE: T'OMOJIOTUYHBIE, AHAJIOTUYHbIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIAPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTell y Bcex
OpraHU3MOB.

OpomonmonHass teopust Y. JlapBuHa. IIpeanochUiKM BO3HUKHOBEHUS
JapBUHU3Ma. J[BMKyIME CHJIBI 3BOJIIOLMU BUAOB 10 JlapBUHY (M30BITOYHOE
Pa3MHOXKEHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAsT W3MEHYHUBOCTD,
060opn0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Booruu (CTD) u €€ OCHOBHBIE MOJI0KEHHUS.

MukposBomtonus. [Tonynsuusa kak equHULA BUJA U 3BOJIIOLIMH.

JBuxkynie cuibl ((pakTopbl) SBONIOLMM BUJIOB B HpUpoje. MyTallMOHHBIN
OpoLecC M KOMOMHATHBHAas W3MEHYMBOCTH. [lOmyJNsiiMOHHBIE BOJHBI U JIped
reHoB. M30iuus 1 MUrpanus.

EctecTBeHHbIII 0TOOp — HampaBigOmMi ¢aktop 3Boiaouud. DopMbl
€CTECTBEHHOI'0 0TOOpa.

[IprcnocoOaeHHOCTh OpPraHU3MOB Kak pe3ynbTar 3Bojdouuu. [Ipumepsr
IpUCHOCOOICHUI Yy OpraHu3MOB. ApoMOp(03bl U UAUO-aAANTALMH.

Bun u BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (QOPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IK0JI0rHIECKOe.

MaxkposBomoniusi.  Dopmbl  3BoonMU:  (QUIETHYECKasA, JIUBEpreHTHas,
KOHBEpIreHTHas1, napajuiesbHas. HeoOpaTuMocTh 3BOIOLUY.

IIpoucxoxneHre OT HeCNEeNHAIN3UPOBAaHHBIX MpelnkoB. [Iporpeccupyromast
crenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



IToptpersi: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. Kopanesckuii, K.
M. bap, D. I'ekkens, @. Mrosuiep, A. H. CeBepros.

Tabnuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OoppObI 32
cymectBoBanue», «EcrecTBeHHbIlt 0TOOPY, «MHOr0o00pasue COpPTOB PaCTCHUIDY,
«MHoroo6pa3zue  mopoJ  KMBOTHBIX), «ITonynsaummy, «MyTauroHHas
U3MEHYHUBOCTE», «Apomopdo3by, «Unmoamantammm», «OO0mas aereHepauus,
«/lBmkymue cuibl 3Boiounn», «Kapra-cxema wmapmpyra myremectsus Y.
HNapsunay, «bopbba 3a cymiecTBoBaHue», «lIpucmocobIeHHOCTh OPraHu3MOBY,
«I"eorpaduueckoe Bug000pa3oBaHue», « IKOJOTUUECKOE BUI000pa30BaAHUE.

OO6opyaoBaHKe: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMU OKPACKH,
Ha0Op IUIONOB M CeMsiH, KoJuieKius «[Ipumepsl 3alUTHBIX MPUCIIOCOOJICHUN Yy
UBOTHBIX», MOJIeTIb «OCHOBHBIC HAIPABIICHUS SBOJIIOIUNY», OOBEMHASI MOJIEINb
«CtpoeHue roloBHOr0 MO3ra rMo3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, KoJuleKuus «DOpMbI COXPAaHHOCTH
VCKOITAEMBIX KMBOTHBIX M pPacTeHUi», MojJenb anmiukauus «llepekpécr
XpOMOCOM», BIaxHble mnpenapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapat «JIpozodunay (Hopma, myTanuu (opMbl KPbUIbEB U
OKpACKHU Tea).

JlaGopaTopHble U IpaKkTH4ecKne padoThbl:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(}OIOTHUECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onucanue IpUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIBHOIO XapaKTEPay».

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHbIe TPEACTABICHUS O 3apOKICHUM KU3HU. HayuyHble TMIOTE3BI
BO3HMKHOBEHHUSI >KM3HHM Ha 3emiie: a0uOreHe3 W NaHCHepMmus. XuUMHUYecKas
ABOMIOIMSA. AOWOTEHHBIM CHUHTE3 OPTraHWYECKHX BEIIECTB M3 HEOPTaHMYECKUX.
DKCNEPUMEHTAIIBHOE TTOATBEPKACHUE XUMUYECKOW ABOMIOIMA. HavanbHble 3Tanbl
ouosiornyeckoi 3Bosoruu. ['mnoreza PHK-mMupa. ®@opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHUE MPOTOKJIETKHU. llepBble KIETKM W HMX SBOJIOLUSL.
DopMUpPOBAHNE OCHOBHBIX T'PYIIN )KUBBIX OPTaHU3MOB.

PazButne xu3HmM Ha 3emue 1o spam U nepuogam. Karapxen. Apxeinckas u
npotepo3oiickast dphl. Ilaneos3olickas spa u €€ mnepuoabl: KeMOPUUCKUIA,
OPIOBUKCKUM, CHIIYPUUCKUM, TEBOHCKNW, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o030iicKas 3pa 1 €€ NepUOabl: TPUACOBBIN, FOPCKUN, MEJOBOM.

Kaiino3olickas »3pa W €€ mnepuoapl: NaJCOrC€HOBBIM, HEOTCHOBBIM,
AHTPOTIOT€HOBBI.



XapakTepucTuKa KJIMMaTa M IeoJIOTMYECKUX IMpoueccoB. OCHOBHBIE 3Tallbl
SBOJIIOLMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [TosiBIEHUE, paclBeT U BBIMUPAHUE TPy KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpaxkeHue 3BoronMH. (OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIBI OPTAaHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOrMs KaK HayKa. PasBurue npeacraBieHui o
IPOUCXOXKJIEHUN uesoBeka. Meroasl u3ydeHHsl aHTpororeHeza. CXoicTBa H
pasnuyus 4es0BeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE ITOJI0KEHUE YEIIOBEKa.

JBrxyue CHJIbI (paxTopsl) AHTPOIIOTECHE3A. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbIM 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HW,
U3TOTOBJIICHHE OPYIUI TPyAA, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMmeneli, YenoBek mnpsamoxomdmui, YenoBek HeaHAepTalbCKuW, Yenosek
pa3yMHbIii. Haxogku MCKOMaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHHS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIAUSL.

YenoBeueckne packl. OcHOBHbIe  OOJBIIME  pachkl:  €BPONEOWHAS
(eBpasmiickasi),  Herpo-aBCTpajioujiHas  (dPKBAaTOpUajibHAas),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  MpeAcCTaBUTENEH
YEJIOBEUECKUX Pac K YCIOBUSM CYIIECTBOBAHMSA. EIMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanum:

[Toptpersi: @. Penn, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. IOpu, 4.
JlapBuH.

Tabmuipel U cxembl: «Bo3nukHoBenne CoHEUHON cucTeMbl», «Pa3BuTHE
opraHuyeckoro mupa», «PacturenpHas KieTka», <« KHBOTHas  KJIETKa»,
«IIpokapuotnueckas kieTka», «CoBpeMEHHas CUCTEMA OPTraHUYECKOrO0 MHUPay,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOECHUS YEJIOBEKAa U YEIOBEKOOOpa3HbIX
00e3psiH», «OCHOBHBIE Me€CTa NAJCOHTOJIOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeNOBeKa», «/lpeBHenmme moan», «lpesHue moam», «llepsbie
COBPEMEHHBIE JII0IN», «HemoBedecKue pacol».

O6opynoBanue:  Mymspku  «lIpoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJAEPTAJIbla, KPOMAaHBbOHIIA), CIENKH WIU
U300paKEHUSI KaMEHHBIX OpYyIud NEepBOOBITHOTO YeIoBeKa (KaAMHH-YOMIEPHI,
pyOuna, ckpebna), reoxpoHojoruyeckass Tabnuna, Koyekuus «PopMel
COXPaHHOCTH MCKONAEMBIX KUBOTHBIX U PACTCHUI.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAaCTEHUUN U
KUBOTHBIX B KOJUICKLUSAX).



DKCKypcusi «IBOJIIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbBIN WM KpaeBEAUYECKUI My3€eil).

Tema 3. OpranusmMbl U OKpYy:KaIIAs Cpeaa.

DKoJIOrus KaK Hayka. 3a1auu U pa3feibl SKOJOTUH. MeToabl S3KOJIOTHYECKUX
UCCIIEIOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMS OPraHU3MOB: BOJIHAsi, HA3€MHO-BO3/YIIIHAs, MMOYBEHHas,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (axropel. Kiaccuduxamus skonorndeckux (HaKkTopoB:
abmoTtuueckre, OWOTUYECKME U aHTPOINOreHHbIe. JIeliCTBHE HSKOJOTHYECKHUX
(GbakTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TeMIepaTypa, BIaxHocTh. DoToneprnoansm.
[IpucniocoOneHnss OpraHU3MOB K  JCUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornyeckue puTMBl.

buotnueckue (akTOpBHL Bunpt OMOTUYECKUX  B3aUMOJECHCTBUM:
KOHKYPEHIMsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomepanus,
MYTyajau3M, KOMMEHCAIW3M (KBapTHPAHCTBO, HAXJECOHHYECTBO). AMEHCAIN3M,
HeUTpannu3M. 3HaueHHEe OWOTHUYECKUMX B3aUMOJCHCTBUN [UJIl CYIIECTBOBAHMS
OpPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XApAKTEPUCTUKU Tonyysiiuu. (OCHOBHBIE MOKAa3aTeNH
NOMYJISIMUU: YUCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpanus. J[mHamMuka 4ucIeHHOCTH MOMYJISIIUU U €€ PeryJisiusl.

JdeMoHcTpanuu:

[TopTpetsr: A. I'ym6ombar, K. @. Pynbe, 3. I'ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupogubie 30861 3emun», «Cpeasl oOUTaHHS
opranu3sMoBy», «®@oronepuoauzmy, «llonynasuun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJISAIUU UHPY30pUu-Tyheabkny, «[luieBsie menm.

JlaGopaTopHble U NpaKkTHYecKUe padoThi:

JlaGoparopHas padora Ne 3. «Mopdosiorundeckrue 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaxtrueckas padorta Ne 2. «[Tomacu€T MIOTHOCTH MOMYJSAIUNA PAa3HBIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ IK0JIOTHYECKHE CHCTEMBI.

CoobmiectBo opranu3smMoB — OuorieHo3. CTpyKTypsl OHMOIIEHO3a: BUIOBas,
NpPOCTpPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantel. CBsA3M B
OMOILIeHO3E.

Dkojoruueckre cucrembl (dkocuctembl). [loHaTne 006 »skocucTeme W
ouoreorieHo3e. @DYHKIIMOHAIbHBIE KOMIIOHEHTHI HIKOCHUCTEMBI: TPOAYIICHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIECTB U NOTOK 3HEPTHUU B IKOCUCTEME.
Tpoduueckue (MMILEBbIE) YPOBHU BKOCHCTEMBbI. [IuIieBble LENHM U CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHCTEMBbI: Ouomacca, MNPOAYKIHUA. IKOJIOTMYECKUE
nupamMuibl: TPOAYKIHUHU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCHCTEM:
YCTOMYHMBOCTb, CAaMOpPETyJIsinusl, pazsutue. CyKieccus.

[IpupoHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO
WM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOMOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonoruydeckoe 1 X03sHCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycTroiuuBocTH 3KocucTeM. CoxpaHeHHE
OMOJIOTUYECKOTr0 pa3HO00pa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdeprr. XKupoe BemecTBO m ero ¢yHkiun. OcobeHHOCTH Omocdepbl Kak
rI100aNnbHOW 3KOCUCTEMBI. J(MHamMuueckoe paBHOBecMe€ M oOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BeniecTB 1 OMOre0XMMHUYEeCKUe Kbl AIEMEHTOB (yriiepoja,
a3o0t1a). 30HATBHOCTH Oroc(heprbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiin. AHTpONOTEHHBIE U3MEHEHUs B Onocdepe.
['o6anbHbIE HKOIOTHYECKUE TTPOOIEMBI.

CocymecTBoBaHNE IPUPOABI " YeJIOBEYECTBA. CoxpaHenue
O0MoOpa3HO00pa3us Kak OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBA pallMOHAIBLHOTO
yIOpaBlIeHUS TMPUPOAHBIMH pecypcaMd H WX HCIOoNb30oBaHue. JOCTHKeHUs
OMOJIOTHH U OXpaHa MPUPOIbL.

JdeMoHCcTpanuu:

IToprpetsr: A. JIx. Tencnn, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuiel u cxembl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmecTBay, «llenu nuranusy, «IKoIOTHUECKass MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHsie
AHTPOIIOTeHHbIE  BO3ACHCTBUSL HAa TOpUpOAY», «BaxHeilme MCTOYHUKH
3arpsi3HEHHs] BO3/yXa UM TPYHTOBBIX BOi», «[louBa — BaxkHeHIas cocTaBistoas
ouocdepr», «DakTophl aerpaganuu nouBy, «llapaukoBbiil dhderT», «DakTopbl
PaAMOAKTUBHOIO 3arpsi3HeHUst Ouocdepb», «OO0mas crpykTtypa Ouochepb,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepona B ouocdepe», «KpyroBopot azora B mpupoe.

O6opynoBanue: Mojenb-aniuiMKaus «TUnuyHble OMOLIEHO3bD», repOapuil
«PacTutenbHble coobI1IecTBay, KOJUIEKINH «buoreHos3y, «Bpenurenu BaxXHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuM U KOJUIGKIIMM pacTEeHUH W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HbIM 3KOJIOTMUECKUM TIpyIIaM OJHOTO BHUAA,



Kpacnas xnura Poccuiickoii ®enepariu, n300pakeHUS OXPAHSIEMBIX BHUOB
pPacTeHUN U )KUBOTHBIX.



[INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BUOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacuo ®I'OC COO, ycranaBauBalTCs TpeOOBaHUA K pe3yJbTaram
OCBOEHHMSI  OOy4YalOIIMMHUCA IPOrpaMM  CPEAHEro  O0Iero o0pa3oBaHUS:
JUYHOCTHBIM, METAPEAMETHBIM H IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS mpeamera «buomorus»
BBIJICIIEHBI CIICAYIOIINE COCTABISIONINE: OCO3HAHNWE OOYYAOIIMMHUCS POCCUHCKOM
Ipak IaHCKOW MACHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOMpPEJCICHNI0, HAJIWYMe MOTHBAlMM K  OOYYCHHIO  OHOJIOTHH,
IICJICHAMNPABJICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH W HMCTOPUYECKUX TPAIUIMA Pa3BUTHI OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTH O0OYYalOIIMXCS PYKOBOICTBOBATHCSA B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, TPUCYIIUMH CHCTEME
OHMOJIOTHYECKOTO  00pa30BaHUsA, HAJIHMYHWE DKOJOTHYECKOTO IMPaBOCO3HAHHMS,
CIOCOOHOCTH CTABUTH LM U CTPOUTH KU3HEHHBIE TUIAHBL.

JIMYHOCTHBIE PE3yNIbTAThl OCBOEHHUS IMpeamMeTa «BHOIorus» JOCTUTAa0TCS B
CIMHCTBE Y4YeOHOW M BOCHHUTATEIILHOW JIEATCIILHOCTH B COOTBETCTBHU C
TPATUIIMOHHBIMH POCCHUCKUMH COIIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU I[CHHOCTSIMH, IPUHATHIMH B OOIIECTBE NpaBUIaMH U HOPMaMH
MOBEJICHUS. W CHOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHMsI, CAaMOBOCIIUTAHHUS H
CaMOpPa3BUTHs, pa3BUTHS BHYTPCHHEH TMO3UIMHM JIMYHOCTH, MaTPUOTHU3MA,
YBKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TPyJAa U CTapIileMy MOKOJCHHIO,
B3aHMHOTO YBa)KCHHsS, OCPEKHOIO OTHOIIECHHUS K KYyJIbTYPHOMY HACIEIUIO H
TPaIUIMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit ®enepanuu, mpupojae u
OKPY’KarolIen cpeie.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS ydeOHOro mnpeamera «bBHOIOTHS»Y
JOJKHBI OTPaXKaTh TOTOBHOCTD U CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOJACTBOBATHCS
c(OPMHPOBAHHON BHYTPCHHEH IMO3UIMEH JUYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpPHCHTAIMi, TMO3UTHBHBIX BHYTPCHHHUX  YOEKICHHH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OIBITA M OIBITA AEATEILHOCTH B MPOIECCE PealH3aliid OCHOBHBIX HAIpaBICHHI
BOCITUTATEIBHOMN JIEATEIIbHOCTH, B TOM YKCJIE B YACTH:

1) rpakIaHCKOTro BOCIIMTAHUS S

c(OPMHPOBAHHOCTD I'PAXKTAHCKOM MO3UIMH 00YYaIOIIErocs Kak akTHBHOTO

OTBETCTBEHHOI'O YJIEHA POCCUHCKOro OOIIECTBA;



OCO3HaHWE CBOUX KOHCTUTYIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKCHHUE
3aKOHA U MPaBOMOPSIKA;

FOTOBHOCTh K COBMECTHOMW TBOPYECKOW JAEATEIbHOCTH MPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX U MO3HABATENBHBIX 3a/1ay, BBHIMOJHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOMN KU3HU U OOBACHSTH €€;

YMEHUE YUYHUTHIBATh B CBOUX JIEUCTBHUIX HEOOXOJUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMH YOCKICHUSIMH, KyJIbTYPHBIMUA IEHHOCTSIMU U
COLUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B NIPOLIECCE COBMECTHOIO BBIIOJHEHUS
y4eOHBbIX, TIO3HABATEIbHBIX M WCCIENOBATENLCKUX 337a4, YBAXKHUTEIHBHOTO
OTHOIIIEHUST K MHEHHIO OINMOHEHTOB TPH OOCYXXICHHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKON AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

c(hOopMUPOBAHHOCTh POCCHICKOU rpaXXJaHCKOU WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUA K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IEpE]
Poaunoii, ropmoct 3a CcBOM Kpau, CBOKO PoauHy, CBOM SA3BIK W KYJBTYDY,
IIPOLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOT O Hapoaa Poccuy;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJTHOMY HACIEIUIO U NaMSITHUKAM MIPUPOIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCHUHCKMX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTWMH, TOHUMAHUSA 3HAYCHHs OWOJOTMM B TO3HAHWHM 3aKOHOB
PUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

uaelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIY)KeHMIO M 3amure OTedecTBa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHWE IYXOBHBIX LIECHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIE PpEIICHUS,
OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYILEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJMUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOIO TIPUHATHUS ILEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs ICTETUKY ObITa, HAY4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIIEHUH;



NOHUMaHUE YMOLIMOHAJILHOTO BO3JEHCTBHUS )KUBOW IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GOopMHPOBAHMUS KYJbTYPbI 3I0POBbSI U
3MOLMOHAJIBHOIO 0J1ar0MOTyYHusi:

NOHMMAaHUE W peanu3alus 3J0pOBOTO M 0Oe30macHOro obpa3a KU3HU
(310poBO€  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUIl U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHUM U OT/AbIXa, peryspHas duznueckas
aKTUBHOCTH), OEpPEXHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHHUS K
cOOCTBEHHOMY (DPU3MUYECKOMY U MICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE [EHHOCTH MPaBWI HHJIMBHUIYAJIbHOTO M  KOJUJIEKTUBHOTO
0€3011aCHOTO MOBEJICHUS B CUTYaLUsIX, YTPOXKAIOIINX 3JOPOBBIO U )KU3HHU JIIOJIEH;

OCO3HaHWE TIOCTEACTBUN W HEMPUATUS BPEIHBIX MPUBBIYEK (YMOTpeOIeHuUs
AJIKOT'0J1s, HAPKOTUKOB, KypEHUS );

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTb K TPY/ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY0JIt00HeE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTA TEXHOJIOTMYECKOM W COLMAIbHOU
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TAKYIO IESITEIbHOCTD;

UHTEPEC K Pa3InyHbIM chepaM MpodhecCHOHATBHON NeATeNbHOCTH, YMEHHE
COBEpILATh OCO3HAHHBIA BBHIOOpP Oyaymed npodeccun MW peaTU30BbIBATh
CcOOCTBEHHbIE KU3HEHHbIEC TIJIaHbL;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHUI0O U C€aMOOOpa3OBaHHMIO Ha
MPOTSIKEHUN BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTMYECKU LEJIeCO00pa3HOe OTHOUIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHHS;

NOBBIIICHHE YPOBHS 3KOJOTMYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLEHKM MX BO3MOXKHBIX MOCJHEICTBUMA IS
OKpY>Kalollen Cpeabl;

OCO3HaHHWE TI00aTBbHOTO XapaKTepa IKOJOTHYECKUX MPOoOJIeM U TMyTer ux
peuieHus;

CHOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MpPU H3YYEHUU OUOJIOTUU
3HAHUSI W YMEHHUS TMpU pEHIeHUH Mpo0JeM, CBA3aHHBIX C palMOHAIbHBIM
OPUPOJIONOIb30BaHUEM  (COONIOJICHUE  MpaBUJ  MOBEAEHUS B IPUPOJE,
HaIlpaBJI€HHBIX HA COXPAaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPHUATHE JICUCTBUM, NPUHOCAIIMX Bped  OKpPYKaAIOLIEH
OPUPOJHON Cpele, YMEHHE MNPOrHO3UPOBATH HEOJArONMPHUSATHBIE IKOJIOIMYECKUE
NOCJIEICTBUS IPEANPUHUMAEMBIX AEHCTBUN U IPEIOTBPAIIATh UX;

HaJIM4YKME Pa3BUTOIO IKOJIOIMYECKOTO MBIIUICHHS, SKOJIOTMYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOU HaIpaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCS MMM B II03HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOU
IPaKTUKE, TOTOBHOCTH K y4aCTHUIO B IPAKTUUYECKOMN NIEATEIbHOCTH 3KOJIOTHYECKON
HaIlpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOW NMpPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHHUE SA3BIKOBOM W YMTATEIbCKOW KYyJIbTYpPhl KaK CpEACTBA
B3aUMOJICUCTBUS MEXY JIFOAbMU U MIO3HAHUS MUDA;

NOHMMaHUE creuu(pUuK OHMOJOrMM Kak HayKH, OCO3HaHUs €€ pojau B
(opMUpPOBaHHN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
OpEACTABICHUS] 00 OKpYXaloleM MHpE KaK O €AUHCTBE MPUPOJbI, YEJIOBEKa U
oOlecTsa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peueHud MpodieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOexk1EHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0OecreuyeHnss HOBOIO YpPOBHsI Pa3BUTHUSI MEAUIMHBI, CO3JAaHHUE IEPCHEKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  pellaTh pecypcHble  MpoOJeMbl  pPa3BUTHUS
YeJI0BEYeCTBa, IOUCKA MyTeH BBIXOAA U3 INI00AJIbHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieueHus  Mepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIHLHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYpPCOB U (POPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOIMYECKMX 3HAaHUW B LEJIAX
NOBBIIIEHUS OOIIEHl KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIpPAaMOTHOCTH, Kak
COCTAaBHOM 4YacTH (PYHKIMOHAJIBHOW I'PaMOTHOCTH OOydarouiuxcs, (popmMupyemon
IpU U3Y4YEHUH OMOJIOTUH;

INOHMMaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HAHWS /JIs aHajdu3a u
OOBSACHEHHMS SBJIICHUW OKPYXKAIOLIEro MUpa U MPOUCXOAUIMX B HEM HM3MEHEHUH,
yMEHME JejaTh OOOCHOBAHHBIE 3aKJIIOUEHUS Ha OCHOBE HAay4HbIX (aKkTOB U
UMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYE€HHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OMOJOTMYECKHE 3HAHMS IS
penieHust Ipo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HaHUE I[EHHOCTH HAy4YHOH IEATEIBbHOCTH, NOTOBHOCTb OCYLIECTBIISATH
IPOEKTHYIO U HCCIIEOBATENbCKYIO AEATEIBbHOCTh HHINBUYAIbHO U B TPYIIIIE;



TOTOBHOCTh W  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYyYECHUIO HOBBIX 3HAHWA TIO OHWOJOTHH B
COOTBETCTBHUH C )KU3HEHHBIMH MMOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOCHHS ydeOHOro mpenmera «buonmorus
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMUPOBAHUS MHUPOBO33PEHHUS O00YyYaIOUIUXCS
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHSITHUS, OTPa’KaroIIne
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJ0B IO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, Mpolece,
CUCTEMa, Hay4HbIN (HaKT, MPUHIIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHUE,  HAONIOJICHUE, HW3MEpPEHUE, OKCIHEPUMEHT U  JPYrux),
yHUBEpCaJIbHbIE y4eOHbIC JeicTBUS (ITO3HABATENbHBbIE, KOMMYHUKATHUBHBIC,

pETYJISITUBHBIE), o0ecIeunBaroIue dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH W  COIMAJbHOM KOMIIETEHIIMM OOydYaroIuXcs, CIOCOOHOCTh
oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE MEKIMCIUIUIMHAPHBIE,

MHUPOBO33pEHUYCCKNE 3HAHWS W  YHUBEpPCaJbHbIC Yy4eOHBIC JICHCTBUS B
MO3HABATENLHON U COLUANIbHOM MPaKTHKE.

MeramnpeaMeTHbIE PE3yIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETO
00pa30BaHMs TOJKHBI OTPAXKaTh:

Osaagenue YHHMBepCaJIbHbIMH YueOHBIMU NMO3HABATEIbHBIMH
AeCTBUAMM:

1) 6azoBble JIOrHYECKHE AeiiCTBUS:

CaMOCTOATENLHO  (OPMYJIMpPOBAaTh W aKTyaJlW3upoBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHUS
(aHanu3a, CHHTE3a, CpaBHEeHHUsI, KiIacCUpUKaIMU, 0000IIeHHs ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHSITHH (BBIACIATh WX XapaKTEepPHbIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTpEeNEeNATh e JeATeNbHOCTH, 3a/laBas TMapaMeTpbl M KPUTEPHH UX
TOCTHKEHUSI, COOTHOCUTD PE3YIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMU TETISIMU;

UCITIOJI30BaTh OMOJIOTUYCCKUE MTOHATHUS TSl OOBSICHEHUS (DAKTOB W SIBJICHHM
KUBOU TIPUPOJIBL;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUs (MHIYKTUBHBIC, JETyKTUBHBIC, IO
AQHAJIOTHH), BBISBISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pPaccMaTPHUBAEMBIX
SIBJICHHSX, (DOPMYJIUPOBAThH BHIBOJIBI M 3aKITFOUCHHS,

PUMEHSTh CXEMHO-MO/ICJIbHbBIE cpencrtBa  JUIs Ipe/ICTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIECHWUW B M3yYaeMbIX OMOJOTUYECKUX OOBEKTaX, a



TaKKE€  NPOTHUBOPEUYHM  Pa3HOr0  poOJAa,  BBIABICHHBIX B Pa3IUYHBIX
MH(GOPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUTaH pelIieHHs] MpoOJIeMbl ¢ Y4ETOM aHajan3a WMEIOIUXCS
MaTepHAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSTEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU TIOCTEICTBUN ACSITEIbHOCTH;

KOOPAWMHHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbI€e HCCJIEA0BATEIbCKHIE ICHCTBUS:

BJIAIeTh HABBIKAMH y4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOU JAESTEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIIECHUS MPAKTUUECKUX 33/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHNUS;

UCIIOJIb30BaTh pa3IMYHbIe BHUIBl JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHUSA, €r0 HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPUMEHEHHUI0 B Y4eOHBIX
CUTYallUsAX, B TOM YKCIIE IPH CO3JJaHUH YIEOHBIX M COI[UATBHBIX TPOEKTOB;

dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaeTh HAYYHOH TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBATh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOM
JEeSTENbHOCTH Y )KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3a/ady,
BBIJIBUTaTh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J10Ka3aTesIbCTBa
CBOMX yTBEPXJICHUH, 3a]]aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLEHKY HOBBIM CUTYAIlUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYLIECTBJIATh LI€JICHANIPABICHHBIM MOUCK MEpPEHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHATBHYIO CPEy;

YMETh TEPEHOCUTHh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO O0JIaCTH
KHU3HEICSATEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpeJjlaratb OPUTMHAIbHbBIE MOJIXOJbl U pEHICHUS,
CTaBUTh MPOOJIEMBI U 33a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) padora ¢ nHpopmanuei:

OpUEHTHUPOBATHCS B PA3TUYHBIX UCTOUHHKAX MH(OpMAIH (TEKCTE Y4eOHOTO
nocoOus, HAyYHO-TIONMYJISIPHOM JUTEpaTrype, OHOJIOTMUECKUX CJIOBapsxX U
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaNU3UpOBaTh



MH(GOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ JJ0CTOBEPHOCTh U HENPOTHBOPEUYNUBOCTH;

(GopMynHpOBaTh 3aMpOChl U TPUMEHATh PA3IUYHBIE METOJbI MPU MOUCKE U
oTbope Oumosiormyeckor mH(pOpManu, HEOOXOAMMOM JIJisi BBITTOTHEHUS yYEOHBIX
3ajady;

npuoOpeTaTh OMBIT HMCHOJB30BaHHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPUIEHCTBOBATH KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BaHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (opMy  mpeacTaBlieHUs
Oouosornyeckor nHpopmanuu (cxembl, rpaduku, AUarpaMmsbl, TaOIULbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIH fA3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckod uH(pOpManMeN: NPUMEHSATh XUMHYECKHE, (PUIUYECKUE U
MaTE€MaTUYECKUE 3HAKU U CHUMBOJBI, (popmysibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJIsJHOCTH;

BJIAJ€Th  HABBIKAMHM  pacloO3HaBaHWUA M 3alIUThl  MH(MOpMAaLNH,
uH(}OpMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OnJiaiecHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU JAelCTBUSIMM:

1) oO1eHme:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCEX c(pepax >KM3HU, AaKTUBHO Y4ACTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyX)AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIBHO BBIIOJHEHUS MPEAJIaracMoi
3a/1a4y, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3UIMI IPYTrUX YYaCTHUKOB
JMAJora WA JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MNPEINOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJECTh Pa3IMYHBIMU CIIOCOOaMHU OOILIEHUS M B3aMMOJEWUCTBHS, TTOHUMATh
HaMEpPEHUs PYTUX JIIOJAEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOppeKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTbD:

NOHMMAaTh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTD
IpUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PElIeHUH y4eOHOH 3a1auu;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUHI C Y4YETOM O0OLIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA;



OpPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWHUPOBATh JACHUCTBUA MO €€ NOCTHXEHUIO: COCTAaBIISITh IUIAH JEHWCTBHUI,
pacupenensiaTb poiad € Y4ETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pE3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAadeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHMKAa KOMaH[bl B
oO1Iui pe3ynbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE ITPOEKTHI, OLECHUBAaTh HUIAEHU C TIO3ULUUHA HOBU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3jIU4HBIX
CUTYaIUIX, TPOSIBISATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

OBiaeHne YHMBEPCAJIbHBIMH PEryJIATHBHBIMU AeHCTBUSIMHU:

1) camoopraHu3anusi:

UCIIONIb30BaTh OMOJOTHYECKUE 3HAHUS JUIS BBISABICHUS MpoOJIeM MU UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUU I1I€JIEBble U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M IOCTYIKaxX IO OTHOLIECHHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBJIATh IMO3HABATEIBHYIO AEATEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTeIbHON
NEATENbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOATENIbHO  COCTAaBJATh IUIAH pEHIeHHs MNpo0JeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, Oparb OTBETCTBEHHOCTH
3a pEILICHHUE;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CroCOOCTBOBAaTh (HOPMHPOBAHUIO W TIPOSBICHHUIO IMUPOKOW DPYIUIUU B
pa3HbIX O00JacTSIX 3HAHMM, IMOCTOSHHO NOBBIIATH CBOM OOpa30BATEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTD,
OLIEHMBAaTh COOTBETCTBHUE PE3YJIBTATOB LEAM;

BJAJ€Th  HABBIKAMHM  TIO3HABATENBbHOM  pediieKCUM  KaK  OCO3HAHHS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PpE3YyJIbTaTOB U
OCHOBaHMi, UCIOJIB30BaTh MPUEMBI PEQIEKCUU JIs OLEHKH CUTYyallMd, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHMBATh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PELICHUS MO HX
CHUKEHMIO;



IPUHUMATh MOTHBBI M ApPryMEHTBl JPYIMX NPU aHAIU3E pEe3yJIbTaTOB
NEATEIbHOCTH;

3) mpuHsiTHE CedsI M IPYTrUX:

PUHUMATh Ce0sl, MTOHUMAsi CBOU HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHTHl JPYyIMX [PU aHAIU3€ pEe3yJIbTaTOB
NEATEIbHOCTH;

IpPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

HPEAMETHBIE PE3YJIBTATBI

IIpenmerHbie pe3ynbrarhl ocBoeHHS Iporpammbl COO mo Oumojornu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue ais yueOHoro npeamera «buonorus»
Hay4YHbI€ 3HAHUSI, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JAESITEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMS U
NPUMEHEHHUIO 3HAHUI B Pa3IMUYHbIX y4€OHBIX CUTYallUsAX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpenameTHbie
pe3yabTaThl MPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenmeTrHble pe3ynbTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce TOJKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYyYHOIO
3HAHUS €CTECTBEHHBIX HAyK, B (POPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpa M HAyYHOTO MHMPOBO33PEHHMS, O BKJIALE POCCHUCKUX U
3apyOexHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (YHKIMOHATIHHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl peLEHUs KU3HEHHbIX 33/1a4;

YMEHHME DPACKpPBIBaTh COJAEpKAHWE OHOJIIOTMYECKUX TEPMHUHOB M IOHATHUIL:
KHU3Hb, KJETKa, OpraHu3M, MeTa0oau3M (0OMEH BELIECTB M NpeBpalleHUE
SHEPIrur), rOMeOocTa3 (CaMOperyJisilus), YPOBHEBAs OPraHU3aLUs JKUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHUE (PEMPOIYKLIKS), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHME u3JlaraTb OWOJIOTHUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, LEHTpaJibHas J0rMa MOJIEKYJApHOM Ouosorun), 3akoHbel (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yuenust (o meHTpax MHOrooOpasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. . BaBunosa), onpenensars rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJaMU HAYYHOrO MMO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMKCAHUE >KUBBIX CHCTEM, MPOLIECCOB U SBJICHUM, OpraHu3alus U IMpOBEIACHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTa,  BBLABM)KEHHE  THIIOTE3bl,  BBISBICHUE
3aBHUCHUMOCTH MEXIY HCCIEIYyEMbIMH BEIMYMHAMH, OOBSCHEHHE IMOJYYESHHBIX



pE3yIbTATOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPUA U 3aKOHOB, YMCHHE
JIeaTh BBIBOJBI HA OCHOBAHUH TTOJIYYCHHBIX PE3YyJIbTATOB;

YMEHHUE BBIIEIATh CYIICCTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKApUOT U
AYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLECCOB: OOMEHa BEILECTB M IMpPEBpALICHUs] 3HEPTUU B KIETKe, (DOTOCHUHTE3A,
IUTACTUYECKOTO M DHEPreTHYECKOro OOMEHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, Pa3MHOXKCHUS, WHIUBUIYAIBHOTO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHbIE 3HAHHS ISl OOBSACHEHUS OMOJOTUYECKUX
IIPOIIECCOB U SIBJICHUH, JJIS MPUHSATHS MPAKTHUECKUX DPEIICHUN B TOBCEIHEBHOM
KU3HU C LEeNbl0 olecredeHus: 0e30IacHOCTH CBOETO 3JI0POBbsl U 3J0POBbS
OKPYKaIOIIUX JIFOJIeH, COOII0ICHNUSI HOPM TPaMOTHOT'O TIOBEICHUS B OKPY KAIOIICH
IPUPOJHON cpese, MOHMMaHWE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHKCHUHN
COBPEMEHHOM Ouonornn OMOTEXHONOTUI ISl  PalMOHAIBHOTO
IPUPOONOIH30BAHNUS;

yMEHUE pellaTh »JJIEMEHTApHbIE TEHETUYECKHUE 3aJlayd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBAaHWE, CLEIJICHHOE HacJeI0BaHUE, COCTaBISITH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS JUIsl TIPEACKa3aHus HAcleAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JIA0OpAaTOpPHBIE M TpaKTUYeCKue pabOThl, COOIIOAATH
npaBuiia pu padoTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAaTh M HWHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KaHMS, BKIIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MAacCCOBOM MH(POPMAIIUH, HAYIHO-TIOMYJISIPHBIC
MaTepHaibl), STUYECKHE AaCIEeKThl COBPEMEHHBIX WCCICAOBAaHWM B OHWOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTHH;

yMEHUE CO03/1aBaThb COOCTBEHHbIC IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAINIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh OHATUIHBIN armnapaT OMOJIOTUH.

[IpeameTHbie pe3ynbTaThl OCBOCHUsS yueOHoro npeamera «buonorus» ¢ 11
KJlacce OJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE W POJU OMOJIOTUU B CHUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B ()OPMHPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpPa MU HAYYHOTO MHPOBO33PEHHS, O BKIJIAJIE€ POCCHUICKUX U
3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHWOJOTUH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH YeJIOBEKA JUIsl pEIISHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJCpKAHUE OHOJIOTMYECCKHMX TEPMHHOB W TIOHSTHI:
BU/I, IOMYJIALUS, TeHO(OH/, SBOJIOLHMS, ABMXKYILIUE CHIIBI ((haKTOPhI) SBOIIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PAKTOPHI,



SKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEAYyLEHThl, LN MUTAHUS,
AKOJIOTHYECKas MupamMuga, OuoreorneHos, ouocdepa;

yMEHHUE U3JIarath OHOJIOTHYECKHE TEOopuu (PBOJIIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabimeBoro cxoacrtsa K. M. Bbapa, depenoBaHus TJIaBHBIX HalpaBICHUN U
nyTteit sBomonuu A. H. CesepuioBa, yuenust o ouochepe B. M. Bepnanckoro),
OTIPEICIISITh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BJIAJIETh METOJIaMU HAYyYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMHUCAaHUE >KUBBIX CHUCTEM, IMPOLECCOB W SIBICHUM, OpraHu3alus U IpPOBEACHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBM)KCHUE  TUIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEX]ly MCCIEyeMbIMH BEJIMYMHAMHU, OOBSICHEHHUE MOITYYEHHBIX
pEe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISTh CYIIECTBEHHbIE MPU3HAKU CTPOEHUSI OUOJOTUUYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUI, TPOAYLEHTOB, KOHCYMEHTOB, pPEIYyLEHTOB,
OMOreoleHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HAClEACTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpTraHu3MOB, JCHCTBUS HKOJIOTHYECKUX (DaKTOpPOB Ha OpraHU3MBI, IEpeHoca
BEILIECTB M IIOTOKAa HHEPIHMM B 3KOCUCTEMAaX, AHTPOINOTEHHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IUKJIOB B Onocdepe;

yMEHHUE TPUMEHSTh IMOJYUYCHHBIC 3HAHMS 11 OOBSICHEHHS OHMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUU, JJIs NPUHATUSA NMPAKTUYECKUX PELICHUM B IOBCEIHEBHOU
KU3HH C IETbI0 oOecreueHus: 0e30MacHOCTH CBOETO 3/I0POBbS M 30POBbS
OKPYKaIOIIUX JIIOJIeH, COOJIFOICHHSI HOPM TPAMOTHOTO TIOBEICHHS B OKPYKAIOIICH
NPUPOJHON cpejie, TMOHMMaHUE HEOOXOJAMMOCTH HCIIOIb30BaHUs JOCTHKEHUN
COBPEMEHHOM OMOJIOTUH JIJIsl PAIIMOHATIEHOTO TPUPOOIIONH30BaAHNUS;

yMEHHUE peliaTh dJIEMEHTApHbIE OMOJOTUYECKHE 3a/1aud, COCTABISTH CXEMBbI
NepeHoca BEIIECTB U SHEPTUH B IKOCUCTEMax (LIeTH MUTaHUs);

yMEHUE BBINOJIHATh JIA0OpAaTOpPHbIE M MpakTUYecKue padoThl, COOIIOAATH
IpaBuJIa MpU padboTe ¢ yu4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAaHHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W HWHTEPIPETHPOBATH HH(GOPMAIIHIO
OMOJIOTUYECKOTO  COJEpKaHUsA, BKIIOYAIOUIYI0 TICEBJOHAYUYHbIC 3HAHUS W3
Pa3IMYHBIX UCTOUYHUKOB (CpEJCTBA MAacCCOBOM MH(POPMAILIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuaybl),  paccMaTpuBaTh  IJ00AJIbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YyMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHMUS,
0000111ast OMONOTrMYecKyr0 MH(GOPMAIIMIO U3 HECKOJbKUX MCTOYHUKOB, IPAMOTHO
UCIIOJIb30BATh TOHATUIHBIN arrmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undpposbIe
Ne ni/m P Kontpoasnsie | IlpakTnueckne (mupp )
NMPOrpamMMmblI Bcero oOpa3oBaTe/ibHbIE
padoThbI padoTsI
pecypchl
bub6mmoreka [IOK
L bronorus kax Hayka 2 0 1 https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
2 JKvBBIC CHCTEMBI M UX OpraHu3aIus 1 0 0 htts://m.edsoo.ru/7f41c292
bub6moreka [JOK
X i 1 2
3 UMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 httos://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 HKHSHETEATEIEHOCTE KISTKH 0 0 1 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHME M MHIUBUAYATBHOE PA3BUTHE 5 0 1 bu6mmoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnencrBeHHOCTS U HI3BMEHUMBOCTH 8 0 3 bubmnoreka LIOK
OpPraHU3MOB https://m.edsoo0.ru/7f41c292
Cenexmust opranu3mMoB. OCHOBBI bu6mmoreka [JOK
7 3 1 0
OMOTEXHOJIOT U https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 P 1 1 0
CICPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 8



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 KJIACC

KoanuectBo yacos JIeKTPOHHBbIE
HanmenoBaHme pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE
padoTbl padoThI
pecypchl
bu6mmorexa [IOK
1 1 2
IBOMIOUHOHHAT OHOOTHS o https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTHUE XKU3HU Ha 9 1 1 bubnnorexa [HJOK
3emie https://m.edsoo.ru/7f41cc74
bu6nmmoreka [IOK
3 Oprasu3Mel 1 OKpYKaiouas cpeia 6 0 3 https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa ¥ SKOJIOTHIECKHE CUCTEMBI 9 0 0 ng:;lr?:;zggﬁ £41cc74
bu6nmoreka [IOK
5 P 1 1 0
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 6



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




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3yuyeHusi  odpa3oBaTeJIbHbIE
padoThbI padoThI
pecypchl
bu6nuoreka [IOK
1 buonorus B cucteme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUS KUBOW MPHUPOIBI.
[IpaxTuyeckas padota Ne 1
2 «Vcnonb3oBaHue pa3anvHbIX 1 0 1 bubmorexa HOK
P https://m.eds00.ru/863e6122
METOJI0B IIPU U3YUECHHUU
OMOJIOTHYECKUX O0BEKTOBY
3 buosnornueckue cucTeMbl, NPOLECCHI 1 0 0 bubnmnorexka [JOK
U UX U3y4CHHE https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KIIETKU. Boma n 1 0 0 bu6mmorexa [IOK
MUHEpPaIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1 0 0
ST, LOCTAB M CTPOCHHE DEMKOB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanuzaropsl. JlabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 0 1 bubnmnoreka [JOK
KaTaJUTUYECKON aKTUBHOCTH https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUTIa3bI
WJTU KaTajasbl)»
7 Vraesoasl. JIMmuael 1 0 0 bubnnorexa LIOK

https://m.edso00.ru/863e6870



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

butmmoreka [JOK

8 Hyxrentobbie kuciotsl. AT® https://m.edso00.ru/863e6d5c
HcTopus u MeToab! U3y4YeHUS
9 KneTIfI/I. KJICTO‘{IfaSI TeZpI/I}I. Knerka bubmmorexa LOK
https://m.edso0.ru/863e6e88
KaK I1eJIOCTHAs )KUBasi CUCTEMA.
CrtpoeHnue 3yKapruoTUIECKON KIIETKH.
JlaboparopHuas pabota Ne 2 :
"N3yueHune cTpoeHus KIETOK
10 pacTeHuil , )KUBOTHBIX, TPUOOB U
OakTepuii MoJ1 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIperapaTax u ux
onucanue"
KOHTpOHLHa;I pa60Ta 1o pasaeny : Bubnuoreka HOK
11 XUMUYECKHUI COCTaB U CTPOCHUE https://m.edso00.ru/863e6ff0
KJIETKU https://m.edso0.ru/863e716¢
bubnnoreka LIOK
12 OOMeH BemecTB WM METab0IH3M httos://m.edso0.ru/863766¢
bubmmorexa [JOK
13 dotocumres. Xemocnres https://m.edso0.ru/863e7c98
. bubmuorexa [JOK
14 JuepreTiicckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKH. Jlenenue
KJIeTku. Muto3. JlaboparopHas
15 pabota Ne 3 «HabmroneHne MuTo3a B Bubmaorexa ITOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpEIlKa JyKa Ha
TOTOBBIX MUKPOITpETapaTax»
16 buocunTe3 Oenka. Peakimst bu6mmorexa [IOK
MAaTPUYHOT'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpancnsuus — OuocuHTe3 Oenka bubmuoteka [IOK



https://m.edsoo.ru/863e6d5c
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.edso0.ru/863e796e

18 Hexkerounsie hOpMBI )KU3HH — bubnmnorexka HOK
BHUPYCHI https://m.eds00.ru/863e7540
bu6nuorexa [IOK
19 ®opMbl pa3MHOKEHHSI OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubmuorexa [JOK
2 M
0 eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kieTok. OMaoI0TBOPEHHE.
21 JlaboparopHas pabota Ne 4 bubnmnoreka [JOK
«3y4yeHue cTpoeHus MoI0BbIX https://m.eds00.ru/863e81h6
KJIETOK Ha TOTOBBIX
MHUKpOTpenaparax»
29 NHnuBrayaapsHOE pa3BUTHE bubnuoreka [JOK
OpraHU3MOB https://m.edso00.ru/863e8436
23 I'enernka — Hayka o bubnmnorexa HOK
HacJIeACTBEHHOCTH M U3MEHUYHMBOCTH https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HacCIEeI0BaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE Bubmmorexa [IOK
P ' puA https://m.eds00.ru/863e8878
CKpEIIMBaHHE
UTHOpPUIHOE CKpelMBaHue. 3aKoH
25 fe?;aBI/II;I/IiIOFO HaiJ'II: OBaHUS bubmmorexa [JOK
a https://m.edso0.ru/863e89a4
MPU3HAKOB
CuerieHHOE HacaeI0BaHueE
npuszHakoB. JJaboparopHas pabota
26 Ne 5 «M3yuenue pe3ynbraToB bubmiorexa LIOK

MOHOTHOPHUIHOTO ¥ TUTHOPHTHOTO
CKpEIIMBAHUS Y IPO30(IIIBI HA

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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

TOTOBBIX MUKpOIIpenapaTax»

97 I'eneruka nosa. Hacnenoranue 1 bubmuorexa [JOK
MPU3HAKOB, CLUEIUICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnencreeHHas
M3MEHYUBOCTH. JIJabopaTtopHas

28 pabota Ne 6. U3yuenue 1 bubnmnorexka HOK
MOIU(PHUKAITMOHHON U3MEHYUBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHHE BAPUAIIMOHHOTO psAa U
BApUAIMOHHON KPUBOID»

Hacnencrsennas n3MeHYUBOCTE.

29 JlaboparopHuas pabota Ne 7. 1 bubanorexa HOK
«AHanu3 MyTanuil y 1po3o¢puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpPOIIpEIiapaTax»

bu6nmoreka [IOK

30 Tenernia sesobeka 1 https://m.eds00.ru/863e8d78
KonTponbhas pabota o pazaeny

31 «HacnaencTBeHHOCTE U 1
W3MEHYMBOCTH OPraHU3MOBY
Cenekmus Kak HayKa U IPOLECC .

32 MeTOI[III:I u I[OCTI/I)}IICGHI/ISI fenlzxunn 1 bubmorexa HOK

. https://m.edso0.ru/863e9214
pacCTeHHI U KUBOTHBIX

33 buorexHoorus kak orpacib 1 bubmuorexa [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9214

34 Hroroas koHTpobHAs paboTa 3a 1 bubanorexa HOK
Kypc 6uonorun 10 kiacca https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara ungposbie
n/n Tema ypoxa Bcero Kontpoapipie  Ipaxruteckue H3y4eHusi  oOpa3oBaTe/IbHbIEC
padoTbI padoThI
pecypcebl
N bubnuorexa [JOK
1 DBOJIOIUS U METOABI €€ M3yUCHUS 1 0 0 httos://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS PEACTAaBICHUI 1 0 0 bubnuorexa [JOK
00 3BOTIOIINHU https://m.edso0.ru/863e9570
but6mmoreka [IOK
3 Muikpoososiors 1 0 0 https://m.edsoo.ru/863e9cle
[Momynsius Kak dIeMeHTapHas
€IMHHIIA BUJIA ¥ DBOJIOIUH.
4 HI;6opI:TopHI;;1 pabora ;9 1 1 0 1 bubmmorexa LOK
https://m.eds00.ru/863e99c6
«CpaBHeHHE BUIOB 10
MOP(}OIIOTHIESCKOMY KPUTEPHIOH
5 JIBroKyIHe cuibl (dJIeMEHTapHbIE 1 0 0 bubmuorexa [JOK
(haKTOPBI) IBOTIOIIUN https://m.edso0.ru/863e9da4
. butmmoreka [JOK
6 EctectBeHHBIN 0TOOP ¥ er0 hopMBI 1 0 0 httos://m.edsoo.ru/863e9ed0
Pesynbratsl 3BOMIIOLUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 0 1 bubmuorexa [HOK
pabota Ne 2 «Onmcanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEIILHOTO XapaKkTepa»
8 Hanpasnenus u mytu 1 0 0 bubnmnorexka HOK

Makpo3Botonui. Heobpatumoctsb

https://m.edsoo.ru/863e9cle
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OBOJJIOIMH.

KonTponbHast pabora 1o pazzaeny :

Ha 3emiie»

o DBOJIOIMOHHAS OUONOTHS

10 Ucropus xu3Hu Ha 3emMIie U METOIbI
e€ u3yudeHus

11 ['unoTre3bl MPOUCXOKACHUS KUZHU bubnuoreka [IOK
Ha 3emie https://m.edso00.ru/863ea5a6

12 PazBuTue *u3Hu Ha 3emMJie 1Mo 3paM U bubmuorexa [JOK
nepuoiam https://m.edsoo0.ru/863eat6be
OCHOBHBIE 3Tarbl HBOJTIOIUN
pPaCTUTEIBHOTO U )KMBOTHOI'O MUPA.

13 [IpakTuyeckas padota Ne 1 bubnmnorexa [JOK
«3yueHne UCKOMmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U KUBOTHBIX B
KOJUTEKIIHUSX»

14 CoBpemeHHast cuctema bubmuoteka [IOK
OPraHU4YeCcKoro Mupa https://m.edsoo.ru/863ea48e

but6mmoreka [JOK

15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBrokytiye cuibl (haKTophl) bubmuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTa/IUU IBOJIIOLUN
YyeJioBeKa

18 YenoBeueckue packl U IPUPOIHBIE bu6muoreka [IOK
aJanTalyy 4yeJoBeKa https://m.edsoo.ru/863eaea?2
KonTponbhas pabota no pazaeny

19 «BO3HUKHOBEHWE U PA3BUTHE KU3HU
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20

DKOJIOTUS KaK HayKa

Cpenpl 0OUTaHUS U SKOJOTHIECKHE

bu6nmorexa [IOK

21 baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtnveckue (HakTophl.
JlabopaTopnas pa6ota Ne 3.
22 «Mopdonoruueckrne 0COOEHHOCTH Bubnnorexa LIOK
. https://m.edsoo.ru/863eb10e
pacTeHH U3 pa3HBIX MECT
OOHTaHHS.
buoTtnueckue pakTophl.
23 JlabopaTtopHnast pabota Ne4 "Bnusiaue bubnmnoreka [JOK
CBETa Ha POCT U PA3BUTUE YEPEHKOB https://m.edso0.ru/863eb348
Kojeyca"
DKOJIOTUYECKUE XapaKTePUCTUKU
nomyssiiuu. [Ipaktuueckas pabora
24 Ne 2 «Ilopcuér mmoTHOCTH
TIOIYJISIIIIA Pa3HBIX BUJIOB
pacTeHun»
o5 Coo01recTBa OPraHu3MOB — bu6nuorexa [IOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI bubnuorexa [JOK
(KOCUCTEMBI) https://m.edso00.ru/863eb46a
OcHOBHBIE TTOKA3aTEIN YKOCUCTEMBI.
27 DKOJIOTHYECKUE MUPAMUJIBIL. brbmmorexa LIOK
N https://m.edsoo.ru/863eb5fa
CgoiictBa 3xocuctem. Cykieccust
28 [IpupoHbIe 5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobdanpHas bubnuoreka [IOK

JIKOCHUCTEMA 3EMIIH

https://m.edsoo.ru/863ebb5e
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31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnoreka [JOK
onocdepsr https://m.edso00.ru/863ebd16

32 YenoseuecTBo B 6Hochepe 3emin 1

33 CocyuecTBoBaHME IPUPOABI U 1 bubnmnorexa HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale

34 Hrorosas xoHTpoJsibHas paboTa 3a 1
Kypc O6uonoruu 11 kmacca

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

CusornazoB B.W. buonorus. 10 knacc: y4e6. mjs o61eo0pa3oBaT.opraHu3aui:
6a3oBeIil ypoBeHb /A.A. Kamenckuii, E.K.Kacniepckas, B.J1.CuBormnazos- M.:
[Ipoceemenne,2020
4. buonorus. 11 knace: y4ue6. ajs odmeo0pa3oBaT.opraHnu3aiuii: 0a30BbIi
ypoBenb /A.A. Kamenckuii, E.K.Kacnepckas, B.1.CuBornazos- M.:

IIpocgemienne,2020

METOJUYECKUE MATEPUAJIbBI IS YUUTEJIA

CusornazoB B.U. buonorus. 10 knacc: yue6. s 061eo0pa3oBaT.opraHu3aIui:
6a30BbIil ypoBeHb /A.A. Kamenckuii, E.K.Kacniepckas, B.1.CuBornazos- M.:
[Ipoceemenne,2020

4. buomorus. 11 kmacc: yue6. mist 001eo0pa3oBaT.opraHu3annii: 6a30BbIi
ypoBeHb /A.A. Kamenckuii, E.K.Kacnepckas, B.1.CuBornazos- M.:

IIpocemenne,2020

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/
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