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INOACHUTEJIBHASA 3AIIMCKA

[Ipu paspaboTke mporpaMmbl TIO OWOJOTHH TEOPETHUYECKYI0 OCHOBY IS
OTIpeNIeTICHUST TOIXOJ0B K (OPMUPOBAHUIO COMCpKaHHUS YYCOHOTO TIpeaMeTa
«buonorus»  cocraBwiIM: KoHUentyaidbHble monoxkenus DI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COIepKAHUs, PE3yJIbTaTOB 00yUeHHUs U TPEOOBAHUI
K YPOBHIO TIOJATOTOBKH BBITYCKHUKOB, MOJOKEHUS 00 OOIIMX IENSIX M MPUHITUTIAX,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSIHME CHUCTEMBI  CpPEOHEro  OOIIero
obpazoBanmsi B Poccuiickoii denmeparuu, a TakXKe TMOJOKEHUS O CHEIUPUKE
Ouonoruu, e€ 3HAYEHWW B TIO3HAHMM SKMBOM TIPUPOABI U OOecHeueHUuu
CYILIECTBOBAaHMS uyesoBedeckoro oobmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTIpe/IeTICHBI OCHOBHBIC (DYHKITUHU TIPOTPAMMBI TT0 OMOJIOTHH U €€ CTPYKTYpaA.

[TporpamMma mo Ouosiornu Ja€T MpEACTaBICHUE O LETAX, 00 00Iel cTpaTeruu
0o0y4eHus, BOCIUTAHUS M Pa3BUTHUSI 00yJaIOUIUXCs CPECTBAMU y4eOHOIO MpeaMeTa
«buonorusy, onpenenser o0s3aTeIbLHOE MPEIMETHOE COIEPKaHUE, €ro CTPYKTYpY,
pacmpejielieHde MO paszieliaM M TeMaM, PEKOMEHIyeMYK0 IOCJIeI0BaTeIbHOCTh
W3Y4YeHHUsST y4eOHOTO MaTepuana ¢ YYETOM MEKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX
CBsI3€H, JIOTMKHM 00pa30BaTENbHOTO TMpOIecca, BO3PACTHBIX  OCOOEHHOCTEU
00yJaroImxcs.

B nporpamme no 6uosioruu Takke€ yUUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM U TPEAMETHBIM pe3yibTaTaM OOy4YeHUs B
(GhOpMHPOBAaHUN OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHOW NEATEIHHOCTH/yIeOHBIX
JEHCTBUI 00YJarOMIMXCs IO OCBOCHUIO COACPKAHMS OMOJIOTUYECKOTO 00pa30BaHNUA.

B mporpamme no Ouosnorum (10-11 kmaccekl, 6a30BbIil ypOBEHb) peaii30BaH
OPUHIIMIT TIPEEMCTBEHHOCTH B M3y4YeHHHM OuoJoruu, Olaromapss 4emMy B He
MPOCMATPUBACTCS  HANPABICHHOCTh HA  pPa3BUTHC 3HAHWUW, CBSI3aHHBIX C
(GhOpMHPOBAHUEM €CTECTBEHHO-HAYYHOT'O MHPOBO33PCHHUS, IICHHOCTHBIX OPHUCHTAIIMNA
JMYHOCTH, IKOJOTHYECKOTO MBIIIJICHUS, TIPEICTABICHUNA O 3JOpOBOM 00pa3e KU3HU
u OepeXHBIM OTHOIIIEHHEM K OKpY’Karole mpupogHoit cpexne. [loatomy Hapsmy ¢
U3ydeHueM OOIEeOMOIOTUYECKUX TEOpUid, a TakKe 3HAHUM O CTPOCHUU IKUBBIX
CHUCTEM PA3HOTO PaHTa M CYINTHOCTH OCHOBHBIX MPOTEKAIONINX B HUX IMPOIECCOB B
mporpamMme 1o OHOJIOTHH YIEJICHO BHUMaHUE MCIOJb30BAHUIO TTOYYCHHBIX 3HAHHUMA
B TIOBCEAHEBHOM >KMU3HU [JIsl PpEIICHUS NPUKIAAHBIX 3a7a4, B TOM YHUCIE:
npoUIIaKTUKKA HACIEACTBEHHBIX 3a00J€BaHUN 4YEIOBEKa, MEIUKO-TE€HETHUYECKOIro
KOHCYJbTHPOBaHUS, OOOCHOBAHUSI JKOJOTUYECKH II€IECO00Pa3HOr0 TMOBEACHUSA B
OKpYXaruel MPUPOAHON CpEAe, aHAIM3A BIHSHUS XO3SMCTBEHHOW IEATEIBbHOCTH
YEeJIOBEKa Ha COCTOSHUE MPHUPOAHBIX M HMCKYCCTBEHHBIX DJKOCHUCTEM. Y CHIICHHE
BHUMAaHHUS K TIPUKIAIHOM HANpaBICHHOCTH YyuyeOHoro rmpeamera «buonorus»
MPOJMKTOBAHO HEOOXOAMMOCTBhIO 00€CTeUeHUs YCIOBHHM Jid pElIeHUs OJHOW W3
aKTyaJIbHBIX  3a7a4  IIKOJBHOTO  OWOJOTHYECKOTo  oOpa3oBaHMs, KOTOpas



npeanosiaraetT (GOpMUPOBaHHE y OOYHAIOIIMXCS CIIOCOOHOCTH aAalTHPOBATHCS K
VU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOILLErOCS COBPEMEHHOIO MUpa.

buonorust Ha ypoBHE cpeaHero oOero 00pa3oBaHusl 3aHUMAET BaXKHOE MECTO.
Ona obOecneunBaeT (opMUpoBaHHE y OOYYAIOMIUXCS TMPEIACTABICHUN O HAYIHOU
KapTHHE MHpa, pacmupseT u o0000maeTr 3HaHWS O JKUBOW Tpupone, e€
OTJINYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3alMyd W DBOJIOLUHU, CO3HAET
YCIIOBUS JIs: TO3HAHUS 3aKOHOB JKMBOM NPUPObl, GOpMUPOBAHUS (PYHKIIMOHAIBHOM
IrPaMOTHOCTH, HABBIKOB 3/I0pOBOTO U Oe30macHOro obpasa >KW3HH, IKOJIOTHIECKOTO
MBIIIEHUS, HEHHOCTHOTO OTHOIICHHMSI K )KUBOM MPUPOJIE U YEIOBEKY.

Bonbiioe 3HaueHue OMOJOrUs UMEET TAKKE JJIA PEIICHUsS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 3a/1a4 CPEIHETro 001ero 00pa3oBaHus, COLMATU3ALNN 00YYarOIIHUXCS.
N3yuyenue OuoI0rNM obecrnieunBaeT yCIIOBUS s (dbopMupoBanus
WHTEIJICKTyallbHBIX, = KOMMYHUKAIIMOHHBIX W  HMH(QOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HWHTErpalii OWOJOTHYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 IPYTMX y4yeOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKH, XUMHUH U
reorpaduu. Ha3BaHHBIE TOJOXKEHUS O TMpeAHA3HAYEHUH YYEOHOro mpeameTa
«buonorus» cocTaBUIM OCHOBY ISl OMNpPEACNICHUs IMOAXOJI0B K OTOOpY U
CTPYKTYPUPOBAHUIO €r0 COAEPHKAHUs, IPEICTABIEHHOIO B IpOrpaMMme 1o OMOJIOruH.

Ot6op comepxkanusi yueOHOTO TIpeamera «buomorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTypOCOOOpPAa3HOTO MOAXOAa, B COOTBETCTBUU C
KOTOpBIM O0Oydaromuecs JOJKHBI OCBOUTh 3HAaHUS M YMEHHs, 3HAYUMbIE [UIs
(dbopmupoBaHus OOLIEN KYJIbTYpbl, ONPEAEIAIONINE aJIeKBATHOE MMOBEICHUE YETIOBEKA
B OKpY’Kalolleld MPUPOAHON cpene, BOCTpeOOBaHHBIC B TMOBCEJAHEBHOW JKU3HU H
NpaKTUYECKON aAesTeNbHOCTH. Ocoboe MecTo B 3TOM CUCTEME 3HAHMM 3aHUMAIOT
DJIEMEHTBHl  COJEP)KaHUs, KOTOpblE CIyXaT OCHOBOM g  (OpPMUPOBAHUSA
IIPEICTABICHUNM O COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTUHE MUPA U LICHHOCTHBIX
OpHEHTAIMSIX JIMYHOCTH, CHOCOOCTBYIONIMX TyMaHHU3aluud  OHOJOTHYECKOTO
o0OpasoBaHws.

CTpykTypupoBaHHe coAepXk aHUs Y4eOHOro mMaTepuajga B IHporpamme IO
OMOJNIOTMM  OCYHIECTBJIIEHO C Y4Y€TOM MPUOPUTETHOIO 3HAYEHMs] 3HaHUM 00
OTJIMYUTEIILHBIX OCOOCHHOCTSIX UBOW MPUPOJBI, O €€ YpOBHEBON OpraHu3aluu U
HBOJIIOLMU. B COOTBETCTBUU C 3TUM B CTPYKType y4eOHOro mpeamera «buonorus»
BBIJICJICHBI CIEAYIOIIHNE COJepkKaTelbHble JUHUU: «buosiorus kak Hayka. MeTojsl
HAay4yHOro mo3HaHus», «Kietka kak Ouosormyeckass cucrema», «OpraHumsm Kak
Oouonoruueckas cucreMa», «CucTeMa M MHOrooOpazue OpraHu4ecKoro MHpay,
«OBOJIOLUSA KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

[lenp wm3ydenust ydeOHoro mnpenmera «buornorus» Ha 0a30BOM YpOBHE —
OBaJieHHe  OOy4YalOUMMHUCS  3HAHUSMH O  CTPYKTYPHO-(QDYHKIIMOHAIHEHOM
OpraHM3alMM )KUBBIX CUCTEM PAa3HOIO paHTa U NPUOOpETEeHHE YMEHUMN HCII0JIb30BATh



3THU 3HAHUS JJIS1 TPAMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB JKUBOM MPHUPOABI U
pEILICHUs Pa3IMYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTmxeHue Lenu u3ydeHus ydeOHoro mpeamera «buosiorus» Ha 6azoBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a/]1ay:

OCBOCHHE OOYyYAIOUTUMHUCS CHCTEMbl 3HAHHA O OWOJIOTUYECKUX TEOPHsIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3ax, MpaBWIAX, CIYXKaIIMX OCHOBOU
Ui (OPMUPOBAHUS TPEACTABICHUN O E€CTECTBEHHO-HAYyYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO TMO3HAHUS, CTPOSCHUH, MHOTOOOPAa3UH M OCOOEHHOCTSIX KHUBBIX
CHUCTEM pPAa3HOTO YPOBHSI OpTaHM3AIMH, BBIJAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHY;

(dopMupoBaHue y OOy4aroUMXcs I103HABATEIbHBIX, WHTEUIEKTyaJIbHbIX U
TBOPUYECKHUX CIOCOOHOCTEM B Mpollecce aHaliM3a JAHHBIX O MYyTSIX pa3BUTUS B
OMONOTHHM HAyYHBIX B3IJIA0B, MJIEH W TOAXOJOB K H3YYCHHIO >KUBBIX CHCTEM
pPa3HOI0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydaromuxcsi oOmel  KyJabTypbl, (yHKIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUH OOBSACHATh W OLICHUBATh SIBJICHUS OKPY)KAIOIIETO
MUpa KUBOU MPUPOJbl HA OCHOBAHUM 3HAHUI U OMBITA, TIOJYUYCHHBIX NMPU U3YUCHHUU
OMoI0rNy;

dbopmupoBaHHe y OOYYaIOMUXCS YMEHHH WJUTIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAaHUM B TNPAKTUYECKON JEeATEJIbHOCTH 4YeJIOBEKa, pa3BUTHUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTAaHUE YOEKIAEHHOCTH B BO3MOXHOCTH IIO3HAHMS YEJIOBEKOM >KMBOMU
IPUPOJIBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOILIEHUS K HEU, COONIO/IEHUSI STUUECKUX
HOPM TIpY TIPOBEICHUH OMOJIOTUYECKUX UCCIIeTOBAHUM;

OCO3HAHHE IICHHOCTU OWOJIOTMYECKUX 3HAHWM [UIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, 111 (POPMUPOBAHMS HAYUHOTO MUPOBO33PEHUS;

NpUMEHEHNE MPUOOPETEHHBIX 3HAHWW M YMEHUU B TMOBCEIHEBHOW >KM3HU IS
OLICHKU TOCJEJCTBUN CBOEH JEATEIbHOCTH MO OTHOIIECHHUIO K OKpYKarolleil cpene,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHWE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOmiero o6OpaszoBanus «buonorus», uszydaemas Ha
0a30BOM ypOBHE, fBISETCSA OO0S3aTENbHBIM yYE€OHBIM TMPEAMETOM, BXOIAIIUM B
cocTaB MpeaMeTHOM obnactn «EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

Jlia u3yueHust Ouosiornu Ha 0a30BOM YpOBHE CPEIHEro OOIIero oOpa3oBaHMs
otBoautcsa 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henemno), B 11 kiacce — 34 yaca
(1 yac B HeneO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosorus Kak Hayka.

buonorust kax Hayka. CBsi3p OMOJNIOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMHU H
APYTUMH €CTECTBEHHBIMU HayKaMu, GUiocoueit, STUKOM, 3CTeTUKOM 1 mpaBoM. Porb
Oouonornu B (HOPMHUPOBAHHHM COBPEMEHHON HaydyHOW KapTuHel Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Meronapl MMO3HAHUS KUBOW MpUpOAbl (HAONIOJCHHE, SKCIEPUMEHT, OIMHUCAHUE,
U3MepeHne, Kiaccu(puKaius, MOIeTUPOBAHUE, CTATUCTHYECKAst 00pab0TKa JTaHHBIX).

JlemoHcTpanuu:

[Toptpetsi: YU. Hapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS JKUBOU MTPUPOIBD.

JlaGopaTopHble 1 NpaKkTHYeCKUe padoThI:

[Ipaktuueckas pabora Ne 1. «HMcnonp30BaHHWE pA3NMYHBIX METOJOB MpHU
M3YYEHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cMCTeMbI U UX OPraHU3alMs.

XKusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouosjoruu. OTiuuune
KUBBIX CUCTEM OT HEOPTaHUYECKOU IPUPOJIBI.

CaoiicTBa OuocucteM U UX pa3zHooOpasue. YPOBHHM OpraHu3aluu OHOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJSIIHOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOT€OLIEHOTHYECKUI ), OnOoChHepHBIil.

JlemoHcTpanuu:

Tabmuubl 1 cxeMmbl: «OCHOBHBIE NPU3HAKUA KU3HW», «YPOBHU OpraHHU3alUU
KUBOU MPUPOABD.

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMUYECKUII COCTaB KIIETKM. XHMHYECKHE DJIEMEHTBL: MAaKpPOIJIEMEHTHI,
MHKpPO3JIEMEHTBL. Boa 1 MUHEpaIbHbIE BEILIECTBA.

@OyHKIMM BOABI M MHHEPAIBHBIX BeHleCTB B KieTke. [lognep:kanue
OCMOTHYECKOI0 OaJiaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTBI — MOHOMEpHI OEJKOB.
He3zameHnmble W 3aMEHHMBbIE aMHUHOKHCIOTBHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpPBbI OEJIKOBOW MOJIEKYJIbI (TIEPBUYHASI, BTOPUYHAsS, TPETUYHAS U YETBEPTHUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruonornueckue GyHKIMu OETKOB.

depmeHTHl — OHoJornyeckue kKaranuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HEeHTp, cyocTpatHas cnienupuyHocts. Kopepmentsl. Butamunbl. OTinuus gpepMeHToB
OT HEOPTaHWYECKUX KaTaJIu3aTOPOB.



VYrneBoabl: MOHOcaxapuabl (TJIOKO3a, pud03a U Je30Kcuprbo03a), Aucaxapubl
(caxapo3a, JakTo3a) W IoJMcaxapuibl  (Kpaxmall, TJIMKOT€H, IEeJIJIK0JI03a).
buonoruueckue GyHKIMN YrII€eBOJOB.

Jlummaer:  Tpuraunepuasl,  Gochomumuasl,  crepouabl.  ['mapoduibHO-
rupodoOHbIe cBoiicTBa. bruonornueckue ¢pyHkiun munuaoB. CpaBHEHUE YTIIEBOOB,
O€JIKOB U JINMIUOB KaK UICTOYHUKOB HEPTUH.

Hyxknennossie kucnorsl: JIHK u PHK. HykneoTuasl — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Ctpoenue u pynkuuu J{HK. Crpoenne n ¢pynkunn PHK. Buget PHK. AT®:
CTpO€HUE U (DYHKIIIH.

[Muronorus — Hayka o kierke. Kiletounas teopus — MpuUMeEp B3aWMOJCUCTBUSA
uaen u GakToB B HAYYHOM MO3HAHUHU. MeTO1bl U3yUEHUS KIETKH.

Knertka xak nenoctHas kuBas cucrema. OOIue Npu3HAKU KIETOK: 3aMKHYTas
HapykHasg MemOpaHna, moJiekyibl JIHK kak renernueckuii anmapar, cucTeMa CUHTE3a
Oenka.

Tunsl kneToK: 3ykapuoTuyeckas U npokapuornyeckas. OcoOEHHOCTH CTPOEHUS
npokapuotuyecko  kietkd.  Kneroynas  creHka — Oakrepuil. — CrpoeHue
AYKapUOTHUECKOM KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHONW U TPUOHOMN
KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAJIUKC, HX
¢bynkuuu. [Ina3zmaruueckass memOpana, e€ cBoiictBa U (pyHkiuu. LluTomnasma u eé
opraHouabl. OpgHoMmeMOpanHble opraHouasl kietku: OIIC, anmapar [Nombmxw,
m30coMbl.  [lomyaBTOHOMHBIE OpraHOWIBI KJIETKH: MHUTOXOHIAPHH, IUIACTHUBIL.
[Ipoucxoxaenre MUTOXOHIApUM U T1iactud. Buael mmactua. HememOpanHbie
OpraHOM/IbI KJIETKH: pUOOCOMBI, KJIE€TOUHBINA LEHTP, LEHTPUOJIU, PECHUUKHU, KIYTUKH.
QyHKIMU OPraHOUIO0B KIETKU. BKiItoueHus.

Snpo — perynaTtopHblil LeHTp KieTku. CTpoeHue snpa: sjaepHas o00JyouKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JlemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammel: «PacnipenernieHre XMMHUYECKUX DJIEMEHTOB B HEKHMBOM IPUPOJEY,
«Pacripeenenne XuMHYECKUX JJIEMEHTOB B )KUBOU MPUPOIE.

Tabmunsr u  cxembl: «llepuoguyeckas TaOdMIIA XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHue MoJeKysbl Boab», «buocuntes Oenka», «CTpoeHHE MOJIEKYNbl Oenkay,
«Ctpoenne Qepmentay, «Hyxinennossie kuciotel. JIHK», «Ctpoenue momexynb
AT®», «CtpoeHne >3yKapHOTHYECKOM KIETKW», «CTpOEHHE >KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOM KIETKM», «CTpoeHue NpOKapUOTHYECKOM KIETKNY,
«CTpoeHue Apa KIETKN», « YTIIEBOABD, «JIumuab.



O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHHE Jisi MPOBEIACHUS
HAOJIOICHUM, M3MEpPEHUH, DJKCIEPUMEHTOB, MHUKPONpPENapaTbl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PadOThI:

Jlabopatropnas pabora Ne 1. «M3yyeHue KaTaIUTUYECKOW aKTUBHOCTU
(dhepMeHTOB (Ha MpUMepe aMuiIa3bl UK KaTalla3bl)y.

JlabopatopHas paborta Ne 2. «3ydyeHune cTpoeHus KIETOK PACTEHUH, >KUBOTHBIX
1 OaKTepuil 0T MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPENapaTax M uX OMUCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemiecTB, WM META00JU3M. ACCUMUIAIMSA (TJIACTUYCCKUN OOMEH) W
TUCCUMUJIISIIUS  (PHEpreTHYecKuid OOMEH) — JIB€ CTOPOHBI €IWHOrOo Ipoliecca
meTabonu3ma. Poiib 3aKOHOB COXpaHEHHS BEHIECTB W DHEPruM B IOHUMAaHUU
MeTaboJIu3Ma.

Tumsl oOMeHa BemiecTB: aBTOTpOGHBIN U TeTepoTpodHbIil. Poas depmenToB B
oOMEHeE BEIEeCTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.

®dotocunTe3. CreToBast u TeMHoBas ¢asbl hoTocuHTe3a. Peakuun porocunTesa.
OddextuBHOCTh QoTOCHMHTE3a. 3HAUeHHE (OTOCHMHTE3a [JIs JKM3HM Ha 3eMmiie.
Bnusinue ycnoBuit  cpeapl Ha  (POTOCHMHTE3 W CIHOCOOBI  TOBBILMICHUSI  €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHM.

XeMocuHTe3. XEeMOCHUHTE3UpYyIolue OaKkTepuu. 3Haue€HUWE XEMOCHHTE3a MJis
KU3HU Ha 3eMJI€.

OHepreruueckuit oOMeH B kjeTke. PacuierieHue BemecTB, BbIJCICHUE U
AKKyMYJIMPOBaHUE SHEPIUU B KJIETKE. DTambl YHEPreTUUEeCKOro ooMeHa. ['nmukomnus.
bpoxenne u ero Buabl. KuCIOpOgHOE OKHUCIEHHE, WM KJIETOYHOE JIBIXaHUE.
OxucnurensHoe GpocopunupoBanue. IHHEKTUBHOCTH IHEPTETUIECKOTO 0OMEHA.

Peakiuu matpuynoro cuntesa. ['enerndeckas unpopmanus u JJHK. Peanuzanus
TeHeTUYECKOM uH(popManmuu B KIETKe. [eHeTHueckwii KOJ M €ero CBOWCTBA.
Tpanckpuniust — marpuunblii cuHTe3 PHK. Tpancnsiuus — 6uocunTe3 Oenka. ITamnsbl
Tpaucisiimu. KonupoBanue aMuHOKHUCIOT. Pons pubocom B OuocuHTe3e Oenka.

Heknerounsie dopmbl xu3HU — BHUpYChl. McTopus otkpeitusi Bupycos (. U.
NBanoBckuit). OCOOCHHOCTM  CTPOGHHUS M JKA3BHEHHOTO  IIMKJIA  BHUPYCOB.
bakrepuodaru. bonmesan pacTeHnid, )KUBOTHBIX M YEJIOBEKA, BHI3LIBAEMBIC BUPYCAMH.
Bupyc ummynonepunmra uyemoBeka (BUY) — Bo3Oymutens CIIM/la. OOpatnas
TPAHCKPUIILIKA, peBepTa3za U uHTerpasza. [Ipodunakruka pacnpocTpaHeHUs] BUPYCHBIX
3a00s1eBaHUM.

JlemoHcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . Usanosckuii, K. A. TuMupsses.

Tabmuet u cxembl: «Tunbel nutanusy, «Merabonuzm», «MUTOXOHAPUSY,
«JHepreTuueckuit ooMen», «Ximopomnacty, «Dorocunres», «Ctpoenune JIHK»,



«CTtpoeHue U (QPyHKIIMOHHpOBaHUE TreHay, «CuHTe3 Oenka», «['eHeTHdecKuit Komy,
«Bupyco», «baktepuodarn», «Ctpoenne u xu3HeHHbIM 1K Bupyca CIIM/a,
o6akrepuodaray, «Pemukarus JHK.

ObopynoBanue: Monenu-ammukanuu «Yasoenne JHK wu Tpanckpummsy,
«buocuntes 6enkay, «CtpoeHue KIeTKn», MoJenb cTpykrypsl JJHK.

Tema S. Pa3MHOKeHHe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsli WK, WIM >KU3HEHHBIM IWKI KiIeTku. WHTepdaza u MHTO3.
[Iporueccel, mpotekaromue B uHTepdaze. Perumkamms — peakuys MaTpUIHOTO CHHTE3a
JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH HaO0Op — KapuoTHN. JUIIOMIHBIA U
rarjouIHBIA  XpOMOCOMHBIE HaOOphl. Xpomatuabl. [luTojoruueckue OCHOBBI
Pa3sMHOXKEHUS U UHAVMBUAYAIbHOIO Pa3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Cragum muto3a. lIpoueccsl, mpoucxoasimve Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKN CMBICT MUATO34.

[Iporpammupyemast rudesb KJIETKU — arnomnTo3.

@dopmbl pa3MHOXKEHMsI OpPraHM3MOB: Oecrosnoe MU mnojoBoe. Buael Oecrosnoro
Pa3sMHOXEHUA: JICJICHWE HaJABOE, I[IOYKOBAaHWE OJHO- U  MHOI'OKJIETOYHBIX,
CHOpoOOpa3oBaHue, BETETAaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIOHUpPOBaHUE
OpPTraHU3MOB, €T0 3HAYECHHE NI CEJICKIUU.

[TomoBoe pa3zMHOXKEHHUE, €T0 OTIIMYHUS OT OECTOIOTO.

Meiio3. Craguum wmeio3a. Ilporecchl, NpouCXonsiIMe Ha CTaauaxX Menosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICH U 3HA4YECHHE
Meno3a.

["ametorenes — mpoiiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KMBOTHBIX. [lomoBbIe
’KeJle3bl: CEMECHHUKU U AndHUKUA. OOpa3oBaHUE W Pa3BUTHE TOJOBBIX KJIETOK — raMeT
(cmepmaTo3ouy, SAHLEKIETKA) — CIEpMATOreHe3 U oBoreHes. OCOOEHHOCTH CTPOEHUS
AWLEKIETOK U criepMaro3ouaoB. Omionorsopenue. [laprenorenes.

NunuBumyanpHOe  pa3Buthe  (OHTOTE€HE3).  OMOpPHMOHANBHOE  Pa3BUTHE
(oMOpuorenes3). OTambl SMOPUOHAIBHOTO PA3BUTHS y TIO3BOHOYHBIX JKUBOTHBIX:
npoOsieHune, racTpyisiusi, opraHoreHes. I[loctamOpuoHanbHOE pa3BuTHE. THUIIBI
NOCTAIMOPHUOHAIBHOTO PA3BUTHUS: MIPSIMOE, HEMpsiMoe (JTMUMHOYHOE). Biusinue cpems
Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIEC BHI3BIBATH BPOKAEHHBIEC YPOICTBA.

Poct n passutne pacrernii. OHTOreHE3 IBETKOBOTO PACTEHUSA: CTPOCHHUE CEMEHH,
CTaJuy Pa3BUTHSL.

JlemoHcTpanuu:

Tabmuubr u  cxembl: «®DOpMbI pa3MHOKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIJIOJIOTBOPEHUE Y IIBETKOBBIX PAaCTEHUI», « BereratTnBHOE pa3sMHOXKEHUE PACTEHUIN,
«lenenne «kmetkn Oakrtepuit», «CTpoeHHME TIOJOBBIX KIETOK», «CTpoeHune
xpomocoMbl», «Knerounwsit muki», «Pemmukanms [JHK», «Mwutosz», «Menos»,



«IIpssimoe m Hemnpsmoe pasBuTuEe», «l'aMeTOreHe3 y MIICKONUTAOIINX U YEJIOBEKA,
«OCHOBHBIE CTaIUA OHTOTCHE3A.

O6opynoBanue: MHUKPOCKOII, MHUKpPOIIpEIaparsl «CrniepmMaTto30uapl
MJICKOITATAIOWIETOY», <«SIMIeKIeTka MIeKONUTaromero», «KapuoknHe3 B KIETKax
KOpEIIIKa JyKa», MarHuTHas MoJelb-anmukanus «/lenmenune knetkw», moaens JHK,
MojieNTb MeTadazHOM XPOMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

JlabopatopHas pabota Ne 3. «HaGmronenne MuTO3a B KJIIETKaX KOHYMKA KOPEITKa
JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxj».

Jlabopatopnast pabota Ne 4. «V3ydeHne CTPOCHHUSI TOJOBBIX KJIETOK HA TOTOBBIX
MUKPOIIPENapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus passutusa reHetuku. Posib nuronoruu u
AMOPHOJIOTUY B CTAHOBJICHUH TCHETHKHU. BKIag pocCUCKHUX U 3apyOeKHBIX YIEHBIX B
pa3BUTHE TEHETUKU. METOJbl TeHETHKU (THOPUIONIOTMYECKUM, IUTOTCHETHYECKU,
MOJIEKYJISIpHO-TeHeTHYeCKuii). OCHOBHbIE TE€HETHMYEeCKHEe TMOHATUA. [ eHeTmyeckas
CHUMBOJIMKA, UCIIOIb3YEMAS B CXEMAX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HACEOBaHUsl MPU3HAKOB, YyCTaHOBJIEHHbIE ['. MeHenem.
MonornbpuaHOoe CKpemrBanue. 3aK0H eMHO00pa3ns THOPHUIOB TIEPBOTO TTOKOICHHS.
[IpaBuio OOMUHHMpPOBAaHMS. 3aKOH paCLICIUICHUS NPU3HAKOB. [MIOTE3a YHMCTOTHI
ramerT. [lonHO€E 1 HenoHOe TOMUHUPOBAHKE.

JurnbpuaHoe CKpeluBaHue. 3aKOH HE3aBHCHMOTO HAcjeJ0BaHUs IMPU3HAKOB.
[{uToreHeTHYECKNE OCHOBBI ~ TUTHOPUIHOTO  CKpEUIMBaHUS. AHAIM3UPYIOIIEEe
cKpenuBanue. Mcnosib30BaHWE aHANU3UPYIOUIETO CKPEIIMBAHUS JIsl ONPEACIICHUS
Te€HOTHUIIa OCOOHU.

CuerieHHoe HacienoBaHue npuzHakoB. Pabora T. Moprana mo CIErIeHHOMY
HACJIEJOBAaHNIO T'eHOB. HapyIieHne cuenieHus reHoB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUSI HACIEACTBEHHOCTH. [ €eHETUUECKUE KapTHI.

I'enetnka mnona. XpoOMOCOMHOE OMNpENENICHUE Ioda. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOrameTHble W TeTeporameTHble opraHusMbl. HacienoBanue
IIPU3HAKOB, CLIETIJIEHHBIX C I1OJIOM.

N3meHnunBOCTh. BHbl M3MEHUMBOCTH: HEHACIEICTBEHHAs W HACJIEIACTBEHHAS.
Ponp cpensl B HEHACJIEICTBEHHON U3MEHYUBOCTH. XapakTepucTruka
MOJIU(PUKAIIMOHHON W3MEHUYMBOCTU. BapuallMOHHBINA psig ¥ BapUallMOHHAs KpHUBasl.
Hopma peakunu npusHaka. KonndecTBEHHbIE M KaUE€CTBEHHBIE MPU3HAKK U UX HOpMa
peakiuu. CBoiCTBa MOAM(PUKAITMOHHON H3MEHYUBOCTH.

HacnencrBennas, wid TE€HOTUIIMYECKAs, W3MEHUYMBOCTh. KoMmOuHaTHBHAA
M3MEHYMBOCTh. Mel03 U MoJI0BOM MPOIecC — OCHOBA KOMOMHATUBHONW U3MEHUYMBOCTH.
Myrtanonsasi u3MeHYMBOCTh. Kinaccudukaiusi MyTanuii: T€HHbIE, XPOMOCOMHBIE,



reHoMHble. YacToTa W TOpUUMHBI MyTauuid. MyTtareHHele (QakTopbl. 3aKOH
TOMOJIOTHYECKHX PSAOB B HaclieAcTBEHHOM n3mMenunBoctu H. Y. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoeka. Kapuorun uyenoBeka. (OCHOBHBIE METOABlI TE€HETHKH
YEeJIOBEKA: TICHEAJOTMUECKHM, OJM3HELOBBIN, IUTOINCHETHUYECKUH, OMOXMMUYECKHUM,
MOJIEKYJISIpHO-TeHeTHUeCKUd. COBPEMEHHOE ONPEIEIICHHE T€HOTHUIIA: TOJTHOTEHOMHOE
CEKBEHHPOBAHHWE, TCHOTUIIMPOBAHWE, B TOM uwncie ¢ mnomoulpto [IIP-ananusza.
HacnencrBennnle  3a0oyieBaHus  4YeIOBEKa: Te€HHBbIE  OOJIE3HH, OOJE3HH C
HACJICJICTBEHHOU MPEAPACIIONOKEHHOCTBIO, XPOMOCOMHEIE 0osie3HU. CoMaTHIEeCKUE U
reHepatuBHbie MyTarui. CTBOJIOBBIE KJIETKH. [IpWHIUIIBI 340pOBOTO 00pa3a >KU3HH,
JTUArHOCTUKH, TMPOPWIAKTUKH U JICUCHHUsS] TeHeTHYecKux Oose3ned. Menuko-
TEHETUYECKOE  KOHCYJbTHUPOBAaHUE. 3HAYCHUE  MEOULUMUHCKON  TEHETUKH B
MPEIOTBPAIICHUY U JICYCHUN TEHETUUECKUX 3a00JIeBaHUI YeTIOBEKa.

JlemoHcTpanuu:

IToptpetsl: I'. Mennenb, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuubl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHME U €r0 IUTOTCHETHYECKas
OCHOBa», «3aKOH PAaCIICIUICHUS U €ro HUTOTCHETUYECKass OCHOBA», «3aKOH YHUCTOTHI
ramer», «Jlurubpuanoe ckpemmBanue», «llutomornueckue OCHOBBI TUTUOPUAHOTO
CKpeluBaHus», «Meho3», «B3anMoJelcTBUE ajuleNbHBIX TE€HOB», «l €HEeTHYeCKHe
KapTbl PAacTEHUW, JKMBOTHBIX U 4YeJIOBEKa», «l'€eHeTuka mojia», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CILEIUIEHHOrO C MoJoM», «KapuoTumbl 4enoBeka W KUBOTHBIX»,
«Buger w3MeHumBOCTHY», «MoauuUKaMOHHAas W3MEHUYMBOCTH», «HacnemoBanue
pesyc-akropay, «['eneruka rpymni KpoBu», «MyTalluOHHAsI U3MEHYUBOCTHY.

O6opynoBanue:  MojeNu-anIUIMKaud  «MOHOTHUOPUAHOE  CKpEIIUBAHHUEY,
«Henonmunoe  poMuHupoBaHuey», «Jurubpumnoe  ckpemmBanue», «llepekpécr
XpPOMOCOM», MUKPOCKOT M MHUKporpenapar «Jpo3zodunay (Hopma, mytamuu (GopmsbI
KPBUTBEB U OKPACKH Tena), Tepdapuii «I'opox moceBHOI.

JlaGopaTopHble 1 NpaKkTHYeCKUue padoThI:

JlabopatopHas pabora No 5. «/3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS y TPO30(HIbI HA TOTOBBIX MUKPOIpENapaTaxy.

Jlabopatopuast pabora Ne 6. «M3ydyeHme MoaudUKAIMOHHOW W3MEHUYHMBOCTH,
ITIOCTPOEHUE BAPUALIMOHHOIO Psiia U BApUALIMOHHOW KPUBON.

JlabopatopHas pabora Ne 7. «AHanmu3 MyTanuil y Apo30(uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[TpakTuueckas padora Ne 2. «CocTaBieHre U aHAJIU3 POJIOCTOBHBIX YETIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.



Cenexkuys Kak HayKa M IIpoLecc. 3apOXACHUE CEJIEKIUU U JOMECTHKALMS.
VYyenue H. M. BaBunoBa o 1eHTpax MpOUCXOXKIECHUS U MHOT00Opa3us KyJIbTYpPHBIX
pactenuil. LIeHTphl MponCcX0XAeHUS JOMAIIHUX )KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METO/bl CeleKUUH. MaccoBbIi W WHIMBHIYaJIbHBIA OTOOpHI B
CEJEKIIMM pPACTEHUHM W KUBOTHBIX. OIEHKa »JKcTrepbepa. bIM3KOPOACTBEHHOE
ckpenuBanue — uHOpuAMHT. Yucrtas nuHug. CKpelnuBaHME YHMCTHIX JIMHHM.
I'ereposuc, unu rubpunHas cwia. HepoacTBeHHOE CKpeniMBaHWE — ayTOPUJIUHT.
Otpanénnas rubpuauzanus U e€ ycnexu. MCKycCTBEHHBI MyTareHe3 M MOJy4YeHUe
MTOJIUIIIONIOB. JJOCTHKEHNSI CENEKINHA PACTEHUH, )KUBOTHBIX © MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpaciap NPOU3ZBOACTBA. [ €HHAs WHXEHEpHUs. ITambl
co3ganusi pexombunantHor JIHK wu Tpancrennbix opranu3moB. Kiertounas
uHxeHepus. Kietounele KynbTypbl. MHKpPOKIOHAJIBHOE PAa3MHOKEHHE PpPACTCHUM.
KiiomnpoBanue  BBICOKONIPOAYKTHUBHBIX  CEJNBCKOXO3AMCTBEHHBIX  OPraHU3MOB.
Okojorudeckue U studeckue npodiaemer. [MO — renetndecku MOAUPHUIIMPOBAHHBIC
OpTraHU3MBI.

JleMoHCTpauuu:

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoOB.

Tabmumer u cxembl: kapta «LleHTpel NpoOMCXOXIEHUS W MHOTooOpasus
KYJbTYPHBIX pacTeHui», «llopoabl moOMamHUX XKUBOTHBIX», «CoOpTa KYyJIbTYpHBIX
pactenmity, «Otnanénnas rudpuauzamnus», «Paborel akagemuka M. @. VBaHoBay,
«Ilomunnounus», «OOBEKTHl  OWOTeXHONOTHNY, «KIeTouHble KyJIbTYphl U
KJIOHHpOBaHUE», «KOHCTpyHpOBaHKE U IEPEHOC T'€HOB, XPOMOCOM.

ObopynoBaHue: MyJSDKUA TJIOJOB M KOPHETUIOAOB JUKUX (OPM M KyJIbTYypPHBIX
COpPTOB pacTeHuil, repdapuii «CeabCKOX035UCTBEHHbBIE PACTCHHS.

JlaGopaTopHble 1 NpaKkTHYeCKUe padoThI:

Okckypcust «OCHOBHbIE METOABI M JOCTHKEHUSA CEJIEKIMH PACTEHUM U
’KUBOTHBIX (Ha CEJEKIMOHHYIO CTaHIMIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN
YYaCTOK, B TEIUIMYHOE XO3SIICTBO, JIA0OPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOIO
LEHTPA)».

11 KIIACC

Tema 1. DBoIOIIHOHHAA OMOJIOTHS.

[IpennochulkM BO3HMKHOBEHHS SBOJIOLMUOHHON TEOPUU. DBOJIIOIMOHHAS TEOPUS
u e MecTo B OWoJyornu. BimstHuEe 3BONIOIMOHHONW TEOPUH HA Pa3BUTHE OMOJOTUU H
JIPYTUX HayK.

CBuaeTenbCcTBA  JBOJIONMH.  IlajmeoHTONOrMYecKue:  IOCIEIOBATEIbHOCTD
MOSIBIGHUSI BHUJIOB B  IAJIGOHTOJIOTHYECKOM  JICTOIUCH, TEPeXOoaHble  (HOPMBI.
buoreorpaduyeckue: cxoacTBo U paznuune GayH u HIop MaTepUKOB U OCTPOBOB.



OMOpHOJIOTUUECKHE: CXOJACTBA W pa3inyusi HSMOpPHOHOB pPa3HBIX BUJIOB
NO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
PYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACIIECTBEHHOCTH W OCHOBHBIX METAa0OMMYECKHX IyTell Yy Bcex
OpPTaHU3MOB.

OpomonmonHas teopus Y. JlapunHa. Ilpeanochuiku  BO3HUKHOBEHUS
napBuHU3Ma. JIBWKyliMe CUJIBI SBOJIOUMUA BHIOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXKEHUE IIPU OTPAHUYECHHOCTH PECypCOB, HEONPENEIEHHAs HW3MEHYUBOCTD,
O0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boonuu (CTI) u e€ 0OCHOBHbBIE MTOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eAMHUIA BUA U 3BOJIIOLUU.

JBrokymue cuibl ((hakTopbl) IBOJIOIUU BHUAOB B Mpupoje. MyTanuoHHbINH
polecc U KOMOMHATHBHAS MU3MEHUMBOCTH. [lomynsnnonHbie BOMHBI U Apeid TreHOoB.
N3onsuns u Murpanusi.

EctecTBeHHbIit 0oTOOp — HampaBmsomuii  daktop sBomonuu.  Dopmbl
€CTECTBEHHOI'0 0TOOpa.

[Ipucnoco0aeHHOCTh OpPraHM3MOB Kak pe3ysbTarT dBodtonuu. [Ipumepsl
MPUCTIOCOOTICHUH Y OpraHn3MOB. ApoMop(h03bl U N0 JANTAIUH.

Bun u BunoobpazoBanue. Kpurepun Buga. OcHoBHBIE (POPMBI BU000pa30BaHUS:
reorpauueckoe, 3K0JI0rMuecKoe.

MakposBomorusi.  Dopmbl  dBOSONMK:  (pusleTUYECKas,  JAMBEPreHTHAas,
KOHBEpreHTHas1, napauienbHas. HeoOpaTuMocTh 3BOJIOLUH.

IIpoucxoxaeHne OT HECNENMAIM3UPOBAHHBIX NpeakoB. lIporpeccupyromas
cnenuann3anvs. AJanTUBHAS paguanus.

JemoHcTpanuu:

[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, ®. Mromep, A. H. CeBepuos.

Tabmuupbl U cxembl: «Pa3BUTHE OPraHUYECKOr0 MHpa Ha 3emie», «3apObIlin
MO3BOHOYHBIX JKMBOTHBIX», «ApXeonTepuKcy», «PopMbl OOPHOBI 32 CYIIECTBOBAHUEY,
«EctectBeHHblit 0TO0p», «MHOTO0OOpa3ne COpTOB pacTeHuil», «MHOroodpasue mopos
KUBOTHBIX», «llomymsiuuy, «MyTanmoHHass M3MEHYUBOCTBHY, «ApoMop(do3b»,
«Mmunoamanramumny, «O01as nereHepanms», «J[Brmwkymue cuibl 3Bosonumny, «KapTa-
cxema Mapmpyra mnyremectBus Y. Jlapsunan, «boppba 3a cymiecTBOBaHHUEY,
«IIpucnocobnenHocts  opranusmoB»,  «['eorpaduueckoe  BumOOOpazoBaHUEY,
«DKOJIOTUYECKOE BUI000pA30BaAHHE.

ObopynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMH THIIAMH OKPAacKu, Ha0Op
TUIOZIOB U CeMSsH, KOJUTeKIus «[Ipumephl 3alUTHBIX MPHUCTIOCOOICHUN Y )KUBOTHBIXY,
mozenb «OCHOBHBIE HampaBlEHUS SBOMIONHN», 00BEMHaAs Moaens «CTpoeHue
I'OJIOBHOI'O MO3ra II0O3BOHOYHBIX).



buoreorpaduueckass kapra wmupa, Kosuiekius «DopMbl  COXpPaHHOCTU
UCKOIMAEMBIX KUBOTHBIX U pACTEHUI», Mozelb anmumkanus «llepekpéct xpoMmocom»,
BIaXHble  npenapatel  «Pa3zButme  HacekoMmoro», — «Pa3zBuTme — JATYIIKNY,
MuKpormnpenapar «J{pozodunay (Hopma, MmyTaruu GOpMbI KPBUTEEB U OKPACKH TENA).

JlabopaTopHble U NpakTHYECKHE PadOThI:

Jlabopatopnas pabora Ne 1. «CpaBHeHue BHUIIOB MO MOP(HOJIOTHIECKOMY
KPUTEPHUIOY.

JlabopaTtopuast pabora Ne 2. «Onmcanue MPUCTIOCOOICHHOCTH OpraHu3Ma W e
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHUE M pa3BUTHE )KU3HHM Ha 3emuie.

JloHaydHble TIPEACTABICHUA O 3apOXICHUM KU3HU. HayuHble rumnoressl
BO3HUKHOBEHUS KM3HU Ha 3emiie: abuoreHe3 v maHcrnepMusi. XUMHUYeCKasi SBOJIOLIHS.
AOVOTCHHBIN CUHTE3 OpPTraHUYECKUX BEILIECTB u3 HEOPTraHUYECKHUX.
DKCNEPUMEHTAIBHOE TOATBEPKIACHUE XUMHUYECKOW 3BodtonMU. HavanbHble 3Tanbl
ouonornyeckor sBomonuu. l'unoreza PHK-mupa. dopmupoBanne MeMmOpaHHBIX
CTPYKTYP U BO3HMKHOBEHHME IIPOTOKJIETKHU. IlepBble KIETKM U HX IBOIIOLMSL.
@opMHUPOBaHUE OCHOBHBIX TPYIIT dKUBBIX OPTaHU3MOB.

Pasutne xwn3Hm Ha 3emiie mo spam u nepuoxam. Karapxeil. Apxeuckas u
npoTepo3oiickas 3pbl. [laneo3olickas 3pa u €€ nepuoibl: KeMOPUNUCKUI, OpJIOBUKCKUH,
CUJIYPUNCKUN, T€BOHCKNN, KAMEHHOYTOJIbHBIN, IIEPMCKUM.

Me3so030iickas 3pa U €€ NepUoAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoAbl:  MaJICOTCHOBBIA,  HEOTCHOBBIM,
AHTPOIOTECHOBBIM.

XapakTepucTUKa KJIMMaTa W TeO0JOTHYECKUX mpoueccoB. OCHOBHBIE JTambl
ABOJIIOIMU  PACTUTENBHOTO U JKMBOTHOTO Mupa. Apomopdo3bl y pacTeHUH U
XKUBOTHBIX. [l0osiBIIEHME, paclBET U BBIMUPAHHE TPYMI KUBBIX OPraHU3MOB.

CucremMa OpraHM4YecKOrO0 MHUpa Kak OTpaxeHrne HBOMOUMH. (OCHOBHBIE
CUCTEMATHYECKHE IPYIIIBI OPraHU3MOB.

OBOJIIOIMA YeJOBEKa. AHTPOIOJIOTUs Kak Hayka. Pa3BuTue mpeAcTaBlI€HUN O
IPOUCXOKIECHUN YeJIOBeKa. MeToibl U3ydeHusl auTpororeHe3a. CXoACcTBa U pa3Inyus
YeJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUUECKOE MOJIOKEHNE YETIOBEKA.

JIBxytue cuiibl (pakTopsl) anTpornoreHeza. HacneacTBeHHas ”3BMEHYMBOCTD U
ecTecTBeHHBIN 0TOOpP. OOIMIECTBeHHBIN 00pa3 KU3HU, W3TOTOBJIICHHE OPYIWHA TPyHa,
MBIIICHUE, PEYb.

OCHOBHBIE CTaOUM W BETBU 3BOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, UYenoBek
yMenbii, YenoBek npsMoxonsamunid, YenoBek HeaHaepTanbCKui, UenoBek pa3yMHBIN.
Haxonku uckonaeMbIX OCTaTKOB, BpEMs CYILIECTBOBaHUS, OOJACTh pACIPOCTPAHECHHS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.



Yenoseueckue packl. OCHOBHBIE OOJbILINE pachl: €BporeonHas (eBpasuiickas),
HErpo-aBCTpaJioniHasl (3KBaTopuaibHasl), MOHIOJIONIHAsA (a3MaTCKO-aMEpUKAHCKas).
YepTbl NpUCHOCOOJECHHOCTH MPEICTABUTENIEH YENOBEYECKUX pac K YCIOBUSAM
cyuectBoBanus. EnuncTBo yenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanuu:

[Toptpetsi: @. Pean, JI. [1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. JapBuH.

Tabmunsr u  cxembl: «Bo3HukHoBeHne CosiHeyHOW cucteMbl», «Pa3Burtne
opranudyeckoro  mupa», «PacrurenpHas  kietka», <«OKHBOTHas — KJETKay,
«IIpokapuoTnueckass kietka», «CoBpeMEHHass CHUCTEMa OpPraHUYECKOIO MHUPay,
«CpaBHEHHE aHATOMHMYECKHX YEpPT CTPOCHHS YEJIOBEKAa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOIMUECKUX HAXOJ0K MPEIKOB COBPEMEHHOTO
4esoBeKay, «JpesHeimue iroan», «pesaue monn», «llepBeie COBpEMEHHBIE JTHOIN,
«YenoBeueckue pacb».

Oo6opynoBanwne: Myispku «IIporcxokaenne demoBeka» (OFOCTHI aBCTPAIOTTUTEKA,
NUTEKAaHTPONa, HeaHIepTallblla, KPOMaHBOHIIA), CJCIKU UM U300paKEHUSI KaMEHHBIX
opyAuii  TEepBOOBITHOTO  4YeloBeka  (KaMHHU-uommepnl, pyoOuna,  ckpebna),
reoxpoHojioruueckass TaOmuma, KoJuleKius «®POpMbl COXPaHHOCTH HMCKOIAaeMBbIX
KUBOTHBIX U PACTEHUI».

JlabopaTopHbie U NpaKTHYECKHE PAdOThI:

[Tpaktnueckass pabora Ne 1. «M3yueHue HCKOMaeMbIX OCTAaTKOB PAacTEHUU U
KUBOTHBIX B KOJUICKLIUSAX).

OKCKypcHsi «DBOJIIOLMS OPraHMYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WM KpaeBeqUECKUN My3el).

Tema 3. OpranusMsbl 4 OKpy:KawIIas cpeaa.

OKOJIOTHsI KaK HayKa. 3aJadd M pasfenbl 3KOJIOTMH. MeTonbl 3KOJOTMYECKHX
UCCIIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl O0OWTaHHMS OpPraHW3MOB: BOJHAS, HA3eMHO-BO3AYIIHAs, ITOYBEHHAS,
BHYTPUOPraHU3MEHHAs.

Okonoruueckue  ¢akropsl. Kraccupukauusa  sxonornyeckux — (aKTOpPOB:
abnoTHyecKre, OMOTUYECKHE U aHTPONOreHHbIE. [[efiCTBIE IKOIOrn4eckux (pakTopoB
Ha OpraHU3MBl.

AbGuotnueckue (aKTOphl: CBET, TemrepaTypa, BIAKHOCTh. DOTOMEPUOAN3M.
[TpucnocoOaeHust OpraHu3MoB K JEHCTBUIO a0MOTHYECKUX (pakTOpoB. bruonornueckne
PUTMBL.

buotnueckue Qaxtopel. Buasl OMoTHUECKHMX B3aMMOJAEWCTBUN: KOHKYPEHLIHS,
XHUIIHUYECTBO, CUMOMO3 u ero Qopmbl. [lapazutusMm, koomepamusi, MyTyalu3M,
KOMMEHCaU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTPAIU3M.
3HaueHue OMOTHMYECKHX B3aMMOACHCTBHIA [JIsl CYIIECTBOBAHHUS OpPTaHU3MOB B
IPUPOJHBIX COOOIIECTBAX.



OKOJIOTUYECKHE  XapaKTepUCTHKUW  mnomyisiuud. (OCHOBHBIE — TOKa3aTeIu
HNOMYJIALMU: YHUCIEHHOCThb, IUIOTHOCTh, POXIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. [[nHaMuka YuCI€HHOCTH MOMYJISUUNA U €€ PEryJIsIIusl.

JlemoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxembl: kapta «lIpupoansie 30HbI 3emun», «Cpeabl oOUTaHUS
opranu3sMoB», «®otonepuoausm», «llonmyndamun», «3aKOHOMEPHOCTH  pocTa
YUCJICHHOCTH TOMYJISnA HHPYy30puu-Tyhenbkny, «Ilumessie nemm.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckne OCOOCHHOCTH pPacTCHUHN U3
Pa3HBIX MECT OOUTAHUS».

JlabopatopHas pabota No 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE YEPEHKOB

KOJIEyCay.
[Ipaktnueckas padora Ne 2. «Iloacyér MIOTHOCTM MONYJSALMA Pa3HBIX BHUIOB
pacTeHun».
Tema 4. Coo0miecTBa ¥ 3K0JIOTH4YECKHE CUCTEMBbI.
Coo0miectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,

MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunb-nomuHantel. CBs3u B OMOILIEHO3E.

Dxosiornyeckue cuctembl (d9kocucteMmsbl). llonsitue 00 »sKocucreme U
ouoreoneHo3e. DyHKIMOHAIbHbIE  KOMIIOHEHTHl  3KOCHCTEMBI:  MPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BeIIECTB M IOTOK 3HEPIUU B 3KOCHCTEME.
Tpoduueckue (nuiueBbie) ypoBHM 3KocucTeMbl. IlumieBbie nenu u cetu. OCHOBHBIE
MOKa3aTeln »JSKOCHUCTEMBI: OuomMacca, MPOAYKIHUSA. OKOJIOTUYECKHUE MHPAMUIbL:
MPOIYKIIUHA, YHUCICHHOCTH, Ouomaccel. CBOHCTBA HSKOCHCTEM: YCTOWYHBOCTD,
caMoperyJsinus, pazsutrue. CyKieccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOIO WIIU
IIMPOKOJUCTBEHHOT O JIeca.

AHTpONIOTEHHBIE DKOCHUCTEMBI. ATpPO3KOCUCTEMBEI. YpO60o3KOCHCTEMEI.
buonoruueckoe 1 X035HCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpazue kak Qaxtop ycroHuuBoctH 3KkocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pasHooOpasus Ha 3eMIle.

Yuenne B. U. Bepnaackoro o Owocdepe. ['paHmibl, coctaB M CTpPyKTypa
ouocheprr. XKuBoe BemectBO W ero (QyHkiuu. OcobeHHOCTH Onocdepsl Kak
rJ100abHON SKOCUCTEMBI. JIuHaMu4eckoe paBHOBECHE U OOpaTHas CBA3b B Onocdepe.

KpyroBopoTbl BemiecTB M OMOreOXMMHMUYECKHE LUKIIBI AJIEMEHTOB (yriepona,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UenoseuecTBO B Ouochepe 3eMiu. AHTPONOTEHHbIE MU3MEHEHUsI B Ouocdepe.
['moGasbHBIE YKOJIOTHIECKUE TTPOOIICMBI.



CocyuiecTBoBaHME MpUpPOAbI U uenoBeuecTBa. CoxpaHeHue OmopazHooOpazus
Kak OCHOBa YCTOWYMBOCTH Ouoceprl. OcCHOBa panUOHAJIBLHOTO YIPABIICHUS
OPUPOJIHBIMU peCypcaMl M HX HCIOoib3oBaHHE. JlOCTHMKEHHS OHOJIOTMM M OXpaHa
MIPUPOJIBL.

JlemoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckui.

Tabmuupbr u cxembl: «llumessie nenu», «bHOIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubie cooOmiectBay, «llenu mnuTaHus», «DKOJOTMYECKass MUPaAMUIIAY,
«buocepa u uenoBexk», «IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, «IKocHcTeMa
XBOMHOTO Jecay, «bronenos Bonoéma, «ArpoueHos», «lIpumepHbie aHTpOIOreHHbIE
BO3JICUCTBUS Ha MNPUpPOAY», «BakHeWlure WCTOYHMKU 3arpsA3HEHHUs BO3JAyXa H
IpYHTOBBIX BOi», «llouBa — BakHelas cocTapisitomias Ouochepbl», «DaKTOphI
gerpamauun  mouB», «llapHukoBeiii  addexry, «DakTOpHl  PAAMOAKTUBHOTO
3arpsizHeHus: 6nocheps», «O0mas cTpykTypa ouocheps», «PacmpocTpanenne Ku3Hu
B Ouocdepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopoT yriaepoaa B Ouochepe»,
«Kpyrosopot azora B npupone».

ObopynoBanue: Mojenb-anmiaukauus «TunuyHble OWUOIEHO3b», TepOapuit
«PacturensHble cooOmiecTBay, Koyuiekuuu «buoneno3», «Bpemutenn BakHEHIIHMX
CEJIbCKOXO3SIMCTBEHHBIX KYJbTYp», repOapuu M KOJUIEKUMU PACTEHUN U >KUBOTHBIX,
NpUHAJIEKAIINE K Pa3HbIM SKOJIOTMYECKUM TpynnaM ogHoro Bunaa, KpacHas kaura
Poccuiickoii @eaepannu, n300pakeHHs] OXPAHIEMBIX BUJIOB PACTECHUMN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 BUOJIOTNN
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

Cormacao ®I'OC COO, ycraHaBiuBaroTCa TpeOOBaHUS K pe3yjbTaTaM OCBOEHHS
oOyyarolMMUCS  IpOrpaMM  CpeJHEero  o0miero  o0pa3oBaHUs:  JIMYHOCTHBIM,
METaIPEAMETHBIM U IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOCHUsI TmpeaMera «buonorus»
BBIZICICHBI  CJICAYIONIME COCTABISIONMIAE: OCO3HAHWE OOYYaIOMUMHUCS POCCHHCKON
IrPAXKIAHCKON HMIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTU H
CaMOOTIPEICIICHUIO, HAIMYUE MOTHUBAIMU K OOYYEHHIO OMOJIOTHH, IIEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKJECHHM JIMYHOCTU HA OCHOBE KJIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TpaAulMid pa3BUTUSL OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh W
CIIOCOOHOCTh 00YYarONUXCsl PYKOBOJCTBOBATHCS B CBOECH NEATEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU  YCTAHOBKAMHM, TPUCYIIMMH CHUCTEME OHOJOTUYECKOro OO0pa3oBaHUs,
HAJIM4YHUE DKOJOTUYECKOTO IMPABOCO3HAHUSA, CIOCOOHOCTH CTaBUTh IEIU M CTPOUTH
KU3HEHHBIE TIJIaHbI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMera «buosorus» noCTUrarOTCs B
€AMHCTBE Yy4yeOHOM M  BOCHUTATEIBHOM  JIEATETBHOCTH B  COOTBETCTBUM C
TPAOULUHUOHHBIMA POCCUMCKUMH COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMH M JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMH, TPUHATHIMM B OOIIECTBE TMpaBWIaMU M HOPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CaMOBOCIUTAHUA U
CaMOpa3BUTHSA, PA3BUTHUSI BHYTPEHHEHN MO3UIMHU JIMYHOCTU, NATPUOTU3MA, YBaXKEHUS K
3aKOHY W MPaBONOPSAKY, YEIOBEKY TpyAa M CTaplieMy IOKOJEHUIO, B3aMMHOIO
yBaKeHUsI, OEpEeKHOr0 OTHOIICHUS] K KYJIbTYPHOMY HACIEIUI0O U TPATUIUSM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit Denepainuu, TpUPOAE W OKPYKAOILIEH
cpezne.

JIM9HOCTHBIE pe3ybTaThl OCBOCHUS ydeOHOTO TpenMera «bHONoTHsS» TOJKHBI
OTpa)kaTb ~ TOTOBHOCTh ¥  CIOCOOHOCTh  OOy4YalIIMXCA  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX yOeKICHUN, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIEeCTBa, pACITUPEHUE )KU3HEHHOTO OIBITA
U ONbITa [JEATEIBHOCTM B TPOLECCE pEAU3aldd OCHOBHBIX HAaIlpaBJICHUM
BOCIIUTATEILHOW I€SITEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3WUIUHA OOYYaIOmEerocss Kak aKTHBHOTO M

OTBETCTBEHHOTO 4WJI€HA POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIHMOHHBIX MpPaB U 00sI3aHHOCTEH, yBa)KCHHE 3aKOHA U
PaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIbHOCTH MPU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEIICHUN YUCOHBIX ¥ ITO3HABATEIBHBIX 33724, BBITIOJHEHUH OMOJIOTHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHHE YYWATHIBATH B CBOMX JCHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJICH C Pa3HBIMU YOEKICHUSMHU, KYJIbTYPHBIMH IIEHHOCTSMU U
COIIMAJILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IPOIIECCE COBMECTHOTO BBHITIOJHEHUS YUEOHBIX,
MO3HABATEIbHBIX U MCCJIEN0BATENbCKUX 3a7a4, YBAKUTEIHHOTO OTHOLICHUS K MHEHUIO
OTNIMOHEHTOB MPHU 00CYKJIEHUH CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COAEPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TI'pakIaHCKOM WACHTHYHOCTH, MaTPUOTHU3MA,
YBa)KEHHSI K CBOEMY HApOAy, UYyBCTBAa OTBETCTBEHHOCTH mepesa PoamHol, ropaocTu 3a
CBOM Kpal, cBOKW PoauWHy, CBOM S3bIK W KYJIbTYpy, HpPOIUIOE W HACTOSIIEE
MHOT'OHAIlMOHaJIbHOI0 Hapoaa Poccun;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEOUI0O U MaAMSATHUKAM MPUPOJIBI,
NOCTHXEHUAM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBJICHHE U PA3BUTHE
OMOJIOTHY, TTOHUMAHWS 3HAYCHHS OWOJIOTHH B MO3HAHWM 3aKOHOB MPHUPOIBI, B JKU3HU
YeJI0BEKa U COBPEMEHHOI'O 00ILIECTBA;

uaeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIyXeHUI0O U 3ammre OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC pEUICHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIAJA B IOCTPOCHUE YCTOWIMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJIUTENISIM, CO3JaHHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHITUS LUEHHOCTEW CEMENHOM >KU3HH B COOTBETCTBUU C TPAAUIUSMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYas OCTETHKY ObITa, HAy4HOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECCTBEHHBIX OTHOIIECHU;

NOHUMAHHE SMOLIMOHAIBHOTO BO3/ICHCTBHUS JKHUBOM IPUPOJIBI U €€ IIEHHOCTH;



TFOTOBHOCTh K CaMOBBIP&KEHHIO B pPa3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUYECKON JIMYHOCTH;

5) ¢usnyeckoro BocnUTaHHMS, (GOPMHUPOBAHMS KYJbTYPbI 310POBbS M
IMOLMOHAJIBHOIO 0J1ar0NMOJTyYUs:

NOHMMAaHWE W pealn3alus 3J0pPOBOTO M 0e30MmacHOro olpas3a >KH3HHU (3A0pPOBOE
NUTaHUEe, COOJIIOJIEHNE TUTMEHWYECKUX MpaBWJI M HOPM, COATaHCUPOBAHHBIA PEXHUM
3aHATUN U OTHbIXa, peryiisipHas (u3nyeckas aKTUBHOCTB), OEPEKHOI0, OTBETCTBEHHOTO
M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3NYECKOMY U TICUXHYECKOMY
3J10pPOBBIO;

MOHVMAaHKUE LIEHHOCTU MPAaBWJI WHIUBUAYATHHOTO U KOJUIEKTUBHOTO OE30MacHOTO
NOBEACHUS B CUTYALMX, YTPOKAKOLIMX 310POBbIO U )KU3HU JTHOIEH;

OCO3HaHUE TMOCJIEICTBUN M HENPUITHS BPEAHBIX HPHUBBIYEK (YyHOTpeOIECHUsS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCIMTAHUS

TOTOBHOCTB K TPYAY, OCO3HaHUE LIEHHOCTU MacTepCTBa, TPY10J1t00ue;

TFOTOBHOCTb K AKTUBHOW JEATEIBHOCTH TEXHOJOTHMYECKOW M  COLHUAIBHON
HaIpaBJIE€HHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATb M CAMOCTOSITEILHO
BBITNIOJIHSATH TAKYIO €S TEIIbHOCTB;

WHTEpEC K pasau4HbIM cdepam MpodeccHoHATBbHON IesTeNbHOCTH, YMEHHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynayiel mpodeccun u peanu3oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC IJIaHbL;

TOTOBHOCTH M CIIOCOOHOCTH K 0OOpa30BaHHIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU
BCEM KU3HU,

7) IKOJIOTHYEeCKOr0 BOCIIMTAHUSA :

HKOJIOTMUYECKHU 11€JIECO00Pa3HOE OTHOILIEHUE K MPUPOE KaK UCTOYHUKY >KM3HHU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHHE  YPOBHSA  3KOJOTMYECKOW  KYJIbTYpbl: NPHOOPETEHHE  OIbITa
MJIAHUPOBAHMS MTOCTYNKOB U OLIEHKM MX BO3MOXKHBIX IMOCJEICTBHM I OKPYKaroIIen
Cpe.bl;

OCO3HaHUE TJ00aJbHOTO XapakTepa OHKOJOTUYECKUX TMpoOJeM M MyTell Hux
peuieHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOPETaeMbIe MPH U3yUYCHUU OWOJIOTUW 3HAHUS U
YMEHUS MPU PELICHUU MPpOoOJeM, CBA3aHHBIX C PALIMOHAIBHBIM IPHUPOAOIOIb30BAHUEM
(cobmtonieHne NpaBWJI MOBEACHHUS B MPUPOJE, HANPABICHHBIX HAa COXpaHEHHUE
paBHOBECHSI B 9KOCUCTEMAX, OXPaHy BHI0B, SKOCHCTEM, Ouocdepbl);

AKTUBHOE HENPUATHE NEUCTBHM, NPUHOCALIMX BpEI OKPYKAIOLIEH NPHUPOTHOMN
cpelne, yMEHHE MPOTHO3MPOBATh HEOJArONPUSATHBIE HKOJIOTMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX TEUCTBUN U NTPEAOTBPALIATh UX;



HaJU4Yue€ Pa3BUTOIO HSKOJOTUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpHI,
ONbITA JESITEIBHOCTH SKOJOTHYECKON HAINpPAaBICHHOCTH, YMEHUSI PYKOBOJCTBOBAThCS
UMH B TO3HABaTEJIbHOW, KOMMYHHUKAaTUBHOM M COLMAIBHOW MPAKTHUKE, TOTOBHOCTH K
Y4acTHUIO B TPAKTUUYECKOMN JAEATETbHOCTH SKOJIOIMYECKON HAMPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOINECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JHAJIOTE KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYILTYPHOM MUDPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJIbTYphl KakK CpeIcTBa
B3aMMO/ICUCTBUS MEXKTY JIFOJbMU U MIO3HAHUSI MUDA;

noHUMaHue crneuuduku OWOJOTMM KaK HAayKH, OCO3HaHusi €€ poiu B
(GbOpMHUpPOBaHUM  PAlMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU  IE€JIOCTHOTO
MPEACTABICHUST 00 OKPYXKAIIMIeM MHpPE Kak O €IWHCTBE TMPUPOIBI, UYEJOBEKA U
oO1iecTBa, B TIO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHuU MpodiieM
COXpaHEHUS IPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHMH JUIsi COBPEMEHHON IMBHJIM3AIUU:
o0OecrieueHrss HOBOIO YPOBHS Pa3BUTHUS MEIHUIMUHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX PEMIaTh PECYpCHBIE MPOOJIEMBbI PAa3BUTHS YECIOBEUECTBA,
MOMCKAa TYyTEeW BBIXOAA W3 TJIOOAIBHBIX DKOJOTHYECKUX TMpoOjeM H oOecredeHus
nepexo/la K yCTOMYMBOMY DPa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO MPHUPOIHBIX
pecypcoB U (hOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHUU B IESX MOBBIIICHUS
o01Ie KyJIbTypbl, €CTECTBEHHO-HAYYHOH TpPAaMOTHOCTH, KaK COCTaBHOM YacTu
(GYHKIIMOHATLHOW TPaMOTHOCTH  OOydJarommxcs, (HOpMUPYEeMOH TpU HW3YUECHUHU
OMOJIOTHH;

NOHUMAHHE CYIIHOCTH METOJOB TMO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCIOJIb30BaTh MOJIy9aeMble 3HAHUS JIJIS aHAJIN3a U OOBSICHEHUS
SIBJICHUM OKPY’KAIOIIEro MUpa U MPOUCXOJAIIUX B HEM HU3MEHEHUI, YMEHHE JenaTh
000CHOBaHHBIE 3aKIIOYEHHS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOUIUXCS JTAHHBIX C
LEJIBIO MOJYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh  CaMOCTOATENIHO HCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUA IS
pelieHus MpooJIeM B peabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHME IIEHHOCTU HAy4YHOW JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
NPOEKTHYIO U HUCCIEA0BATENBCKYIO IESTEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTB U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pPa30BaHUIO U CAMOOOPa30BaHUIO,
K aKTUBHOMY IOJYYE€HHUIO HOBBIX 3HAHUM MO OMOJIOTUU B COOTBETCTBUU C KMU3HCHHBIMU
MOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI



MeranpeaMeTHble pe3ysbTaThl OCBOEHUS yueOHOoro mpeamera «buomorus»
BKJIIOUAIOT:  3HAuYuWMble i (QOPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIpPEAMETHbIC) OOIIeHAyYHbIE TMOHSATHSA, OTpa)Karolue
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa © CcHenupuKy METOAOB IO3HAHUS,
UCIIONIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPTHs, SBICHUE, MPOILECC,
CUCTEMa, Hay4HbId (aKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCJIeIOBaHNEe, HAOJIOJIEHUE, M3MEpPEHUEe, SKCIEPUMEHT WM JPYTUX), YHUBEPCAIbHbIE
yueOHble  AeicTBHs  (IMO3HABATENbHBIE, KOMMYHUKATUBHBIC,  PETYyJSTUBHBIC),
obecrieunBaromue (HopmMupoBaHne (YHKIIMOHATHLHOW TPAaMOTHOCTH W COIHUAIBLHOMN
KOMIIETEHIIMH O0YYaroMIMXCs, CIOCOOHOCTh OOYUYaIOIUXCSI MCIOIb30BaTh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWA W YHUBEpPCalIbHbIE Yy4eOHbIE
JICUCTBUSA B MO3HABATEIIBLHON U COIIMATIBHON MTPAKTHKE.

MertanpeameTaple  pe3yabTaThl OCBOEHHUS MPOTPaMMBI  CPEIHEro  OOIIero
00pa30BaHUsl TOJKHBI OTPAXkKaTh:

OByajieHUe YHMBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 0a30Bble JIOrHYECKHE TeHCTBHUSA:

CaMOCTOSTENbHO (HOPMYIUPOBATh M aKTyaIM3UPOBaTh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBINUICHHS (aHATN3a,
CUHTE3a, CpaBHEHMs, Kiaccupukamuu, 0OOOIIeHHs), PpPaCKpbIBaThb  CMBICI
OMOJIOTUYECKUX MOHATUM (BBIIENSATh UX XapaKTepHbIE NMPU3HAKU, YCTAHABIUBATH CBA3U
C IPYTUMH MOHATUSIMH);

OTIpENCNATh IENu JeATENbHOCTH, 3aj]aBas MapaMeTpbl M KPUTEPUU HX
TOCTUKEHHSI, COOTHOCHUTD PE3yJIbTaThl ACATEILHOCTH C TOCTABICHHBIMU IEJISIMH;

UCIIOJIb30BaTh OMOJIOTMUECKUE TOHATHS ISl OOBsSCHEHHUS (AKTOB W SIBJICHUUN
KUBOU TIPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, EAYKTUBHBIC, 10 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUHST B PAaCCMATPUBAEMBIX SIBICHUSX,
(GOopMyIPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHSTh CXEMHO-MOJIENIbHBIC CPEACTBA JJIA MPEJCTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTHUBOPEUUIN
Pa3HOTO POJIa, BEISBICHHBIX B PA3IMYHBIX WH()OPMAITMOHHBIX ICTOYHUKAX;

pa3pabaTeiBaTh IUJIAH pEIIEHUS MpoOJeMbl C Y4ETOM aHalnM3a HWMEIOUINXCS
MaTepHAIbHBIX U HEMAaTEpUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTb, OIIEHUBATH COOTBETCTBUE PE3YyJIHTATOB
LEJISIM, OIICHUBATh PUCKU MOCIEACTBHM JESTEIbHOCTH;

KOOPJAMHHUPOBATh W BBIMIOJHATH padOTy B YCJIOBHSIX PEalbHOTO, BUPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIILICHUE TTPU PEUICHUH KU3HEHHBIX MPOOIIEM.



2) 0a30BbI€e HCCJIE0BATEIbCKHE NeliCTBUSA:

BJA/IeTh HaBbIKAaMH Y4e€OHO-MCCIIEIOBATENIbCKOM M TPOEKTHOM NEATEIbHOCTH,
HaBbIKaMH Pa3pelIeHUs Ipo0JieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJOB PEIICHUsS MPAKTHYECKUX 3a7ad, TPUMEHEHUIO pPa3IMYHbIX METOJIOB
MO3HAHUS;

UCII0JIB30BaTh Pa3JIMYHbIE BUIBI JACSITEIBHOCTU IO IOJYYEHHUIO HOBOTO 3HAHUS,
€ro MHTEepHpeTanuu, NpeoOpa3oBaHUI0 U IMPUMEHEHUIO B YU€OHBIX CUTyallUsX, B TOM
YHCIIe IPU CO3aHUU YUYEOHBIX U COIIMAIBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA THUIN MBIIUICHHS, BIIAIETh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUAMH U METOAAMU;

CTaBUTh M  (OpPMYyJIUpOBaTh COOCTBEHHbIE 33Jaud B  00pa30BaTEIbHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh IPUYUHHO-CIIEJCTBEHHBIE CBA3U U aKTyaJIM3UpOBaTh 3a]a4y, BbIJIBUTaTh
IUNoTe3y €€ peleHus, HaX0AUTh APTYMEHTHI JJIsl JOKa3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIU3UPOBATh IOJIyYCHHBIE B XOJ€ PEUICHUS 3aJayd pe3yJIbTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIUsM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYUIECTBJISTh LEJICHANPABICHHBIA IOUMCK MEpEeHOoca CPeAcTB M CHOCOOOB
JeMCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAHMS B IO3HABATEJIbHYID W MPaKTHYECKYI0 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSI U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJAEH, Mpeajararb OpPUTHMHAIbHBIE MMOAXOAbl M PELICHUs,
CTaBUTh MPOOJIEMBI U 337a4H, J0IMYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.

3) paGora ¢ naHpopmanueii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HMCTOYHUMKAX HHPOpMalUHU (TEKCTE Y4eOHOro
nocoOusi,  HAy4YHO-TIOMYJSIPHOW  JHUTEepaType, OHOJOTMYECKHMX  CJIOBapsix U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaJIM3UpPOBATh
MHPOPMALIMIO PA3JIMYHBIX BUJIOB U (OPM NPEACTaBICHUS, KPUTUUECKU OLIEHUBATh €€
JOCTOBEPHOCTh Y HENPOTUBOPEUNBOCTB;

(bopMyIMpoOBaTh 3aIPOCHI U IPUMEHSITH PA3TUIHBIE METO/IBI IIPU MTOUCKE U 0TOOpE
Oounonornyeckoi nHMOpPMAIH, HEOOXOIUMOM JIJTST BBITIOJTHEHMSI YICOHBIX 337124,

npuoOpeTaTh  OMBIT  UCHOJB30BaHUS  HMH(OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHM, COBEPIICHCTBOBATh KYJBTYPY AKTHMBHOIO MCIIOJB30BAHUS Pa3IMUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (JOPMY MPEACTABICHUS OMOTOTHYECKOM
nH(popmanuu (cxemsl, rpaduky, 1UarpaMmsbl, TAOIHILIbI, PUCYHKH U IPYTOE);



MCIIOJIb30BaTh HAYYHBIN S3bIK B KQUE€CTBE CPEACTBA MPHU paboTe ¢ OMOIOTUYECKON
uHpopMaIeil: TPUMEHSITh XUMHUYECKHe, (PU3NYecKrue W MaTeMaTUYeCKUe 3HaKu U
CUMBOJBI,  dopmyibl,  abOpeBHarypy,  HOMEHKJIATypy,  HCIOJb30BaTb U
peoOpa30BhIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS W 3aIIUTHI WHGOpPMAIK, WHHOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjajieHUe YHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAIIMK BO BCEX cdepax KU3HHU, aKTHBHO y4acTBOBAaTh B
JMAJIOTe WIIA JUCKYCCHH TI0 CYIIECTBY 00CYK1aeMOi TeMbI (YMEHHUE 33a/1aBaTh BOMPOCHI,
BBICKA3bIBaTh  CYKJICHHS OTHOCHUTEJILHO  BBIIIOJIHEHUS MpejiaraeéMod  3ajauu,
YUUTBIBATh MHTEPECHI U COTJIACOBAHHOCTh MO3WIMN JPYTUX YYACTHUKOB JHUANIOTa WA
JTUCKYCCHUN);

pacmo3HaBaTh HEBepOadbHBIE CpeACTBAa  OOIICHWS, TMOHUMAaTh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYallUd, YMETh
CMSATYaTh KOH(GIUKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMHU OOIICHUS W B3aUMOJCUCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIFOJICH, MPOSIBIATh YBAKHUTEIBHOE OTHOIIEHNE K COOECETHUKY U B
KOPPEKTHOU opMe (HOopMyTHpPOBATH CBOM BO3PAKCHHUS;

pPa3BEPHYTO U JIOTHYHO WU3JIaraTh CBOIO TOYKY 3pEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMAaTh ¥ WCIONB30BaTh NPEHMYIECTBA KOMAHIHOW W WHINBUIYaJTbHON
paboThl TpH penieHUH OMOJOTHYECKON TPOOIEeMBI, 00OCHOBBIBATH HEOOXOIMMOCTH
MIPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOICHCTBUS PU PEIICHUH YUeOHOMN 3a/1a4u;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JCHCTBUH C Yy4€TOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

MPUHUMATBH 1€ COBMECTHOM NIEITEIbHOCTH, OPTraHN30BhIBATh U KOOPINHUPOBATH
JIEUCTBUA TIO0 €€ MOCTHXKEHMIO: COCTaBIISITh TUIAH JACHCTBUM, paclpenensiTb poju C
y4€TOM MHEHHUN YYaCTHUKOB, OOCYK/IaTh PE3YJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh Ka4ye€CTBO CBOETO BKJIAJla U KaXJOrO0 YYaCTHUKA KOMaHAbI B OOLIUI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHSIM;

nmpeayiaraTh  HOBBIC TIPOCKTHI, OICHWBATh WACH C TIO3WIMA  HOBU3HBI,
OpUTHHATBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITH TO3UTUBHOE CTPATETHYECKOE MOBEJICHUE B PA3IMYHBIX CUTYAIUsX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPAKECHHE, OBITh MHUITMATHBHBIM.

OBJ1ajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopranusanus:



UCIOJIb30BaTh OMOJIOrMUECKHUE 3HAHUS AJIs BBISBICHUS MPOOJIEM U UX PEILEHUs B
’KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUI 11€JIEBbIE U CMBICIIOBbIE YCTAHOBKH B
CBOUX JIEUCTBUSAX U MOCTYIKAX [0 OTHOLIEHUIO K )KMBOM NPUPOJAE, CBOEMY 340POBBIO U
30POBBIO OKPY/KAOLIUX;

CaMOCTOSITEJIBHO  OCYLIECTBIATh ITO3HABATEIBHYIO JCATEIBHOCTb, BBIABIATH
npoOsieMbl, CTaBUTh M (HOPMYIHpPOBaTh COOCTBEHHBIE 3a7aud B 00pa30BaTENIbHOM
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEHICHUsS MPOOJEMBI C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTECHUN;

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MPeMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHU;

JeNiaTh OCO3HAHHBIA BBIOOp, ApTYMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATb IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW SPYAMIIMHU B Pa3HBIX
o0JjacTaX 3HaHWM, MOCTOSHHO NOBBIIIATh CBOM 00pA30BaTENbHBIN U KYJbTYpPHBIH
YPOBEHB.

2) CAaMOKOHTPOJIb:

1aBaThb OLIEHKY HOBBIM CHUTYyalldssM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BJIQJICTh HABBIKAMHU MO3HABATEJIBHON pe(IeKCHH KaK OCO3HAHMS COBEpIIAEMBbIX
JNEUCTBUN U MBICIMTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHHUM, MUCIIOJIB30BAThH
npuéMbl pedrekcuu A OIIEHKU CUTYaIl|H, BHIOOpa BEPHOTO PEIICHHUS,

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELLIECHHUS 10 UX CHUKECHUIO;

IPUHUMATh MOTUBBI M apryMEHTBl [JPYIrUX IIpU AaHAJIU3€ pe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsTHE ce0s U APYrUX:

NPUHUMATh ce0sl, TOHUMas CBOM HEIOCTAaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI M apryMEHTBl [JPYIrUX IIpU AaHAJIU3E pe3yJbTaTOB
NEATEIIHOCTH,

MPU3HABATh CBOE MPABO U NPABO IPYTUX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MUP € MO3ULIMH JPYroro 4eaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbraThl ocBoeHUs nporpammbl COO no 6uonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT crneuuduueckue i yuyeOHoro mnpeamera «buosorus» HaydyHble
3HaHWSA, YMEHHUS MW CHOCOOBl JCHCTBHII MO OCBOCHHMIO, WHTEPIpPETAMU U
npeoOpa30BaHUIO 3HAHMM, BUABI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS U



NPUMEHEHUI0 3HAHUW B pa3MYHbIX YYEOHBIX CHUTyallUsiX, a TaKKe€ B peajbHbIX
KU3HEHHBIX CUTYyallUsX, CBsS3aHHBIX ¢ Ouosorneidl. B mporpamme mnpeameTHbIE
pe3yJIbTaThl MIPEICTaBICHBI IO roJjaM 00yUYeHUsI.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUH O MECT€ U POJIM OUOJIOTUM B CHUCTEME HAy4YHOTO
3HAaHUS €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAy4YHOMH
KApTUHBI MHUpPAa U HAyYHOI'O MHPOBO33PEHHUS, O BKJIAAE POCCHUUCKHX U 3apyOeiHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (DYHKIMOHAIBHON TPaMOTHOCTH YEIOBEKa
JUTSL peIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COJAEPKaHUE OMOJOTMYECKMX TEPMHUHOB M TMOHSATUMN: KU3Hb,
KJIETKa, OpraHu3M, MeTaboin3M (0OMEH BEILLECTB U MPEBpAllEHNUE SHEPTUH ), TOMEOCTa3
(camoperynsinus), ypOBHEBasi OpraHM3alUsl >KUBBIX CUCTEM, CaMOBOCIPOU3BEICHUE
(penponykiusi), HaCAEACTBEHHOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHME u3Jaratb OWOJIOTMYECKHE TEOpUM  (KJIETOYHAas, XPOMOCOMHAas,
MyTallMOHHAsl, LEHTpaJIbHAs JOrMa MOJEKYJsipHON Onosorun), 3akonsl (I'. Mengens, T.
Moprana, H. 1. BaBunioBa) u yueHust (0 HeHTpax MHOrooOpasusi U MPOUCXOKICHUS
KyJnbTypHbIX pactenuii H. M. BaBunosa), onpeaensTh rpaHuilbl UX OPUMEHUMOCTH K
KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAMU HAyyHOrO IO3HaHMWsS B OHOJIOTMU: HAOJIOJIEHUE U
ONMCAHUE JKUBBIX CHUCTEM, IMPOLECCOB M SBJICHHUW, OpraHu3alus W IPOBEIACHUE
OMOJIOTHMYECKOTO HSKCIIEPUMEHTA, BBLIBI)KCHHE THIOTE3bI, BBIABICHHUE 3aBHCHUMOCTH
MEXAy HCCIEIyeMbIMH BEJIMYMHAMH, OOBICHEHHE TMIOJYyYCHHBIX pEe3yJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMEHHE JENaTh BBHIBOJbI Ha
OCHOBAaHMHM MOJYyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJIEIATh CYLICCTBEHHBIE IPU3HAKM BUPYCOB, KJIETOK IPOKApUOT U
AYKapHoT, OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLECCOB:
oOMeHa BEIIECTB U MPEBPAIICHUs PHEPTUU B KIIETKe, (POTOCHHTE3a, MIACTHYECKOTO H
HPHEPreTUUECKOro O0OMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a, OIUIOJ0TBOPEHUS,
Pa3MHOXKEHUS, UHANBHU1YaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

YMEHHUE MPUMEHATh MOJIY4YEHHbIE 3HAaHUSA i1 OOBSCHEHUS OMOJIOIMYECKHX
MIPOLIECCOB U SBJICHUM, JIsl MPUHATHS PAKTUYECKUX PEIIEHUI B OBCEAHEBHOM KU3HU
C Lenbplo obecrieueHus 0E30MacHOCTH CBOETO 30POBBS M 30POBBS OKPYKAIOIIUX
Jrofel, coOM0AeHUsT HOPM TPaMOTHOTO MOBEACHUS B OKpY’KaroIel MPUPOAHOHN cpene,
NOHMMaHUE HEOOXOAMMOCTH HCHOJIb30BAaHUS JTOCTH)KEHUH COBPEMEHHOW OMOJIOTHUU U
OMOTEXHOIOTHIA JTsl PAIlMOHATILHOTO MPUPOAONOIE30BAHNS;

YMEHHE pelIaTh JJIEMEHTapHbIe TeHEeTHUECKHUEe 3aJaud Ha MOHO- M JAUTHOPUIHOE
CKpEIMBaHME, CLEIUICHHOE HaCJIeI0BAaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEeLIMBaHus U1 IPEICKa3aHus Hacaeq0BaHUs IPU3HAKOB Y OPraHU3MOB;



YMEHUE BBITIOIHATH Ja0OpaTOPHBIE U MPAKTHUYECKUE pabOThI, COOII0ATh MpaBUiia
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKU  OIEHUBATh M  HMHTEPIPETUPOBATh  HHGOPMAIIHIO
OMOJIOTUYECKOTO COJCPKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3TUIHBIX
HMCTOYHHUKOB (CpEICTBa MacCOBOW WH(OPMAIUHA, HAYIHO-TIOMYJISPHBIC MaTEPHAIIBI),
ATUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEIOBAaHMUA B OHWOJOTHUH, MEIUIIUHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIC M YCTHBIC COOOIIEHUs, 0000mas
OMOJIOTUYECKYI0 MH(POPMAIUIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCITOJIB30BATh
MOHITHIHBIN anmapaT ONOJIOTHH.

[IpeameTHbIEC pe3ynbTaThl OCBOEHUA yueOHOro npeameta «buonorus» ¢ 11 knacce
JIOJIKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHWUH O MECT€ W POJM OWOJOTHA B CHUCTEME HAYIHOTO
3HAHWS ECTECTBEHHBIX HayK, B (POPMHUPOBAHWUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE€ POCCHUMCKUX M 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHM, (DYHKIIMOHAIBHONW TPAaMOTHOCTH YEJIOBEKa
JUTSL peIIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJCpXKAHUE OMOJOTHUECKHX TEPMUHOB W TIOHSTHMH: BWII,
MOMYJISAAS, TEeHOMOHA, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpPhI) DSBOJIONNH,
PUCTIOCOOJICHHOCTh ~ OPraHU3MOB, BHJI000pa30BaHUE, OSKOJOTUYECKHE (PaKTOPHI,
HKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEAYLIEHTHI, e MUTAHUS, YKOJIOTHYecKas
nupamuia, OUoreoreHo3, ouocdepa;

yMEHHUE W3JIarath Omosiormueckue Teopuu (dBosormonHas Teopus Y. JlapBuHa,
CUHTETHUYECKAs TEOpHs DBOJIONNH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOMABIIIEBOTO
cxonctBa K. M. bapa, uepenoBaHus riaaBHbIX HalpaBlIeHU U myTed sBoonuu A. H.
CesepuioBa, yuenusi o Ouocthepe B. W. Bepnauckoro), omnpeaenstb TpaHULBl HUX
MIPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIAJIETh METOJaMU HAYYHOTO IO3HAHWS B OWOJOTHHU: HAOIIOJIEHUE W
OMKMCAHUE >KUBBIX CHUCTEM, MPOIECCOB M SBJIICHUN, OpraHu3alus U TPOBEJCHUE
OMOJIOTUYECKOTO HJKCIEPUMEHTA, BBIIBM)KCHHE TUIIOTE3bl, BBISIBIICHUE 3aBUCHUMOCTH
MEXAY HCCIEIyEeMbIMU BEIIMYMHAMHU, OOBSICHEHHUE TMOJYYEHHBIX pPE3yJIbTaTOB,
WCITOJTb30BAaHHBIX HAYYHBIX MMOHSATHN, TCOPUH M 3aKOHOB, YMCHHE JEIaTh BBHIBOIBLI Ha
OCHOBAHHH TOJyYCHHBIX PE3yIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OMOJOTUYECKUX OOBHEKTOB:
BUJIOB, TMOMYJISALMMA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHOrCOIICHO30B U
HKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHON M3MEHYUBOCTH, €CTECTBEHHOTO
otbopa, BHUI000pa30BaHNA, MPUCTIOCOOICHHOCTH OpTaHU3MOB, TEHCTBUS
IKOJIOTHYECKUX (DaKTOPOB HA OPraHU3MBI, TIEPEHOCA BEIIECTB W IMOTOKA DHEPTUU B



HKOCHUCTEMAax, AaHTPOIMOTCHHBIX W3MEHEHH B HSKOCHCTEMaX CBOEM MECTHOCTH,
KpPYroBOpPOTa BEUIECTB U OMOT€OXMMHUYECKUX LIUKIIOB B Onocdepe;

yMEHUE TPUMEHSATh IMOJY4YEHHBbIE 3HAHUA 11 OOBACHEHHS] OHOJOTUYECKUX
MIPOIIECCOB U SBJICHUM, JIJISI PUHATHS MTPAKTUYCCKUX PEIICHUI B TIOBCETHEBHOM KU3HU
C Lenbplo obecrmieueHus: 0E30MacHOCTH CBOETO 30POBBS M 30POBBS OKPYKAIOIIUX
Jrofel, coOM0AeHNsT HOPM IPaMOTHOTO MOBEACHUS B OKpY’Karollel NMPUPOAHOHN cpene,
NOHUMaHUE HEOOXOAMMOCTH UCTIOIB30BAHMS JOCTHXKEHUN COBPEMEHHON OMOJIOTUM JITIst
paIoHaIBLHOTO MPUPOAOTIONB30BAHNS;

YMEHHE pelaTh JJIEMEHTapHbIE OHOJOTMYECKHE 3a7aud, COCTaBISATH CXEMBI
MepeHoca BEIIECTB U YHEPTUH B SKOCUCTEMAX (IICMU MUTAHUS);

yYMEHUE BBITIOIHATH Ja0OpATOPHBIE U MPAKTHUYECKUE pabOThI, COOII0ATh MpaBUiia
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPUTHYECKH OICHWBaTh W  HWHTEPHPETUPOBATHL  WHOOPMAIUIO
OHMOJIOTHYECKOTO COJEPKaHUs, BKIIOYAIONIYIO TICEBJAOHAYYHbIC 3HAHUS M3 Pa3TUYHBIX
UCTOYHUKOB (CpeIcTBa MaccoBOWM HH(OpMaIlMK, HAYYHO-MOMYJSPHBIE MaTepUalbl),
paccMaTpuBaTh riao0aabHbIE HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (hOPMHUPOBATH
10 OTHOLIEHHUIO K HUM COOCTBEHHYIO IO3UIIHIO;

YMEHHE CO3/1aBaTb COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIECHHUS, 00001mas
OnonornuecKkyo MHGOPMAILMI0O U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIH30BATh
MOHSATUIHBIN armapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM nudpoBbie
Ne ni/m P Konrpoabsnbsie IIpakTnueckmue (upp )
NporpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
! buornorus kak Hayka 2 0.5 https://m.edsoo.ru/7141¢292
2 JKuBble cCUCTEMBI U UX OpraHu3aIus 1 bubmmorexa LIOK
p 1 https://m.edsoo.ru/71f41¢292
3 XHUMHUYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubnnorexa [IOK
p https://m.edsoo.ru/7141¢292
bu6mmoreka LIOK
4 K
HSHCAICATCILHOCTD KIICTKH 6 https://m.edsoo.ru/7141¢292
5 Pa3zMHuoxeHMe 1 HHANBUAYATbHOE PA3BUTHE 5 | bu6mmoreka LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS U UBMEHUYUBOCTD 2 15 bu6mmoreka [IOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJIOTHHA https://m.edsoo.ru/7f41¢292
bu6mmoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4




11 KITACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaumMeHoBaHHe pa3aeiioB U TeM nudposbIe
Ne ni/m P Kourpoabubie IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! IBOMOLHOHKAs GHONOTH ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HHU HA 9 0.5 bubnuoreka [IOK
3emire ' https://m.edsoo.ru/7f41cc74
3 Opra"gu3Msl U OK aroras cpena 5 1 bubmmorexa LOK
P pyzatot pei https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo011ecTBa 1 DKOIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepsroe pems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 2.5
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