JOKYMEHT 110 (CAH IIPOCTOM
BJIEKTPO] TIOAITCBIO

CBEJIEHH1 O CEPTHOHKATE OI

MUWHHUCTEPCTBO NPOCBEIIEHUSI POCCUMCKOM ®EJNEPALIMA
MUHHUCTEPCTBO OBPA30OBAHMUSI, HAYKH U MOJIOJIEKY PECITYBJIUKA
KPbIM
MYHUIIMIIAJIBHOE KA3BEHHOE YUYPEXXJIEHUE «OTJEJ OBPA3OBAHMUSI
AJJMAHUCTPALIMA COBETCKOI'O PAHMOHA PECITYBJIMKH KPbIM»
MYHUILUIAJIBHOE BIOJUKETHOE OBILIEOBPA3OBATEJILHOE
YUYPEXJIEHUE «<KPACHOTBAPJIENCKASI CPEJHSISI IHIKOJIA»
COBETCKOI'O PAMOHA PECIIYBJIUKH KPbIM

PABOYAS ITPOT'PAMMA

y4yeOHOro npeamera «buosiorusi. bazoBblii ypoBeHb»

it ooyyvaroruxcs 10 kiaccon

PabGouas mporpaMmma coOTBETCTBYET (peepaibHOM padoyei mporpaMmme CpeaIHEro
o011IeT0 00pa3oBaHus, YTBEPKICHHOUN MPUKa30M MHUHHCTEPCTBA TPOCBEIICHUS
Poccuiickoit @enepanuu Ne 371 ot 18.05.2023 r.

c. KpacnorBapaeiickoe, 2023



MNOSICHUTEJIBHAS 3AITUCKA

[Ipu pazpaboTke mporpamMmbl o OHMOJIOTMHM TEOPETUYECKYIO OCHOBY JJISi OMpeesieHus
NOJIX0/0B K (DOPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJICpKAHUS,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMU K YPOBHIO HOJTOTOBKM BBITYCKHHUKOB, TOJIOKEHUS 00
o0IIMX LEeNsIX M MPUHIUINAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHEro
obmero obpazoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIoTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U O0ECNEYEHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONpPEeNeHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TeNIIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OO0ydYaloIIMXCS CpeAcTBaMU ydyeOHoro mnpeamera «buomnorusy,
orpenenser 005A3aTENbHOE MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPY, paclpeieieHue Io
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeNbHOCTh M3yYeHHUs] y4eOHOro Marepualna C
y4€TOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTeIbHOTO TpOIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B nporpamMe mo OHONOTHMHM TakXe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX IeHCTBUI 00y4Yaromuxcs 1Mo
OCBOEGHUIO COJIEP KaHUS OMOJIOTHYECKOT0 00pa30BaHUsI.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIM  JIMYHOCTHU, DSKOJOTUYECKOTO  MBIIUICHUS,
IPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npupoaHoil cpene. IlosTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOPUH, a Takke
3HAHUH O CTPOCHHHU KHUBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU JUIsl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  YeJOBEKAa, MEAWKO-TEHETHMYECKOro  KOHCYJIbTUPOBAHMUS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO TMOBEICHUS B OKpYKAIOMIeH MPUPOIHON cpere,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YeJOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «bHOJOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECTeUeHHsl YCIOBUM Ul pelIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MPEAIoiaraet
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

Bbuonorus Ha ypoBHe cpeaHero o0Iero odpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydaloOIIUXCsl MPEICTABICHWH O HAay4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3MaET YCIOBHS Ui TIO3HAHUS 3aKOHOB YKHBOW TPHUPOJIBL,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHUYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW NMPUPOJIC U YEIOBEKY.

Bosbmioe 3HayeHne OMOJOTHS WMEET TAaKKe JUIs PEIHICHUS BOCHHMTATENIBHBIX U
Pa3BUBAIOIINX 3aJ]1a4 CPEAHETO OOIero o0Opa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
O6uosorun obecrieunBaer yCIIOBUSA IS ¢dbopmupoBaHus UHTEIJICKTyaIbHBIX,
KOMMYHHUKAIIMOHHBIX M HH()OPMAIMOHHBIX HABBIKOB, 3CTETHYECKOH KYIBTYPBI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUU C IMPEICTaBICHUSAMH U3 JPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpadpuu. HazBanHbIe MOJI0KEHUS O ITpeIHa3HAYCHUH Y4eOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY Ui OIpENeNeHHs MOIXOAO0B K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conmepkanus yuyeObHOro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3UIMH KyJIbTYpOCOOOPA3HOI0 MO/AX0/1a, B COOTBETCTBUHU C KOTOPHIM O0yYaIOLIUECs JOKHBI
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OCBOUTH 3HAHUS U YMEHHS, 3HaYUMbIC U1 (hOpMHUpOBaHHS OOIIEH KYIbTYphI, ONMPEACISIONNe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalollel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU jaesTesibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJEp’KaHusl, KOTOpbIe CIy>KaT OCHOBOM g (QOpMHUpPOBaHUS
MPEJCTAaBICHUA O COBPEMEHHOH E€CTECTBCHHO-HAyYHOW KapTHHE MHpa U IEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpX aHUA YU4EOHOro MaTepuaja B HporpaMMe IO OWOJIOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENBHBIX OCOOEHHOCTSAX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLNUU. B COOTBETCTBUMM € 3THUM B
CTpYKType ydeOHOoro npeamera «buonorus» BbIIEICHBI CIEAYIOUINE COJIepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeToapl HAyqYHOTO MO3HAHUMY, «KileTka Kak OMONOTHYecKass CUCTEMAY,
«Opranusm Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«OBOITIOLHS KUBOH MPUPOABI», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
00yJalOIUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMSI JJIsi TPAMOTHBIX JEHCTBHI B
OTHOIICHUH O0BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX )KU3HEHHBIX TTPOOIEM.

Jloctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buonmorus» Ha 0a30BOM ypOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE OOYYAIOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3axX, MPaBWIAX, CIYKAIIMX OCHOBOH I (hOPMUPOBAHHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METO/JaX Hay4yHOTO IO3HAHUS,
CTPOCHUH, MHOTOOOPa3HMH MW OCOOCHHOCTSX MKHMBBIX CHCTEM pPAa3HOTO YPOBHS OpraHHW3aluw,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

(dbopMupoBaHHE y OOYYAIONIUXCS MO3HABATEIIBHBIX, WHTEIUICKTYAIBHBIX W TBOPYECKHX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAYYHBIX B3IJISJIOB,
UJICH U TIOJIXOJIOB K M3YUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHU3aIIH;

CTaHOBJIEHHE Yy OOydJarommxcsi oOmell KynbTypbl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OIICHUBATH SIBJICHUS OKPYXKAIOMIETO MHUpa YKHBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHre y OO0YYaAIOIMIUXCS YMEHHN WIJUTIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKHX
3HAHUM B TMPAKTUYECKOW MAESITENHHOCTH YeJIOBEeKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMS YEIOBEKOM KHBOUM MPUPOJIBL,
HE00X0IMMOCTH OEpPEeKHOTO OTHONICHUS K HEl, COOIOICHHUS STHUECKUX HOPM IPH MTPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HaHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWU ]ISl TIOBBIICHUS YPOBHS JKOJIOTHYCCKON
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHE TTPHOOPETEHHBIX 3HAHWUN M YMEHHUI B TIOBCETHEBHOM JKU3HH JUIS OICHKH
MOCJIEICTBUM CBOEH JEATENIbHOCTU 10 OTHOIIEHUIO K OKpYXaroled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IeHNE Mep TPODUIaKTHKN 3a001eBaHUH.

B cucreme cpennero obmiero odpazoBanusi «buonorusy», uzydaemasi Ha 6a30BOM YpOBHE,
SIBIIIETCSL O0SI3aTEIBHBIM YYE€OHBIM TIPEMETOM, BXOSIIAM B COCTaB MPEIMETHOW 00IacTH
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHI.

Jlist m3ydeHus: OMoyIoruu Ha 6a30BOM YPOBHE CpPEIHETO 00IIeTro 00pa3oBaHMUsI OTBOJAUTCS
34 gaca: B 10 ximacce — 34 yaca (1 4ac B Heziemo).

COJAEP)KAHUE OBYUYEHUS
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMHU, TEXHHUYECKUMU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodueit, 3TUKOW, ACTETUKOW W mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYEeCKUX HayK.



MeTobl TO3HAHMS KUBOW MPUPOAbI (HaOII0AeHUE, SKCIIEPUMEHT, OITMCAaHNE, U3MEpPEHHE,
KJaccu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAsl 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

Hoptpetsl: Y. Hdapun, I'. Mennens, H. K. Konbuos, J[xx. Yorcon nu ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IIPUPOBD.

JlaboparopHble U NpaKkTUYecKue padoThbl:

[Ipaktuyeckas padorta Ne 1. «Vcnosip3oBaHHWE pPA3TUYHBIX METOAOB IPH HM3YYECHUU
OHOJOTHYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cuctembl (OnocHCTEMbI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiIMYMe >KUBBIX
CUCTEM OT HEOPTaHWYECKOW MTPUPO/IBI.

CpoiictBa OumocucteM M UX pazHooOpa3ue. YpPOBHM OpraHu3aluu OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHbIM,  TKAHEBbIM,  OPraHU3MEHHBIM,  IMONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabnuuel u cxembl: KOCHOBHbIE TMPHU3HAKK JKU3HUY», «YPOBHM OpraHM3allld >KUBOM
PUPOJIBI».

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XumMHu4ecKHuii cocTaB U CTPOECHHE KJIETKH.

XMMUYECKUH  COCTaB  KJIETKM.  XHMMHYECKHME  DJJEMEHTBI:  MaKpOIJIEMEHTHI,
MHUKpO3JeMEHTHI. Bosla 1 MUHEpasbHbIE BEILIECTBA.

@OyHKIMM BOJIBI M MHUHEpAJbHBIX BELIECTB B KieTke. [lopnep:kaHne OCMOTHUYECKOTO
OanaHca.

benxu. Coctas u crpoeHue 0enKkoB. AMHUHOKHUCIIOTEI — MOHOMEpHI OesikoB. He3ameHnumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIeKyJbl (TepBUYHAS, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. bruonornyeckue GyHKIIMU OEITKOB.

depMmeHThl — Ouonoruyeckue karanuzatopel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. Otnuuus  (QEepMEHTOB  OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pudo3a U Je30Kcupubo3a), Aucaxapuibl
(caxapo3a, JlakTo3a) M IoJUcaxapuabl (Kpaxmal, IJIMKOT€H, LeJUIono3a). buomornueckue
(GYHKIIMH YTIIEBO/IOB.

Jlunuapl: Tpurnmuuepuasl, Gocomunuabl, crepounsl. [uapodmibHO-THIPODOOHBIE
cBoiictBa. buonornueckue ¢pyHkiuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JIMIUAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnorsl: JJTHK 1 PHK. HykieoTuasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u dynxumun PHK. Buast PHK. AT®: crpoenue u
GyHKIHIH.

[urtonmorusa — Hayka o kierke. KieTtouHas teopus — npumep B3aUMOACHCTBUS HIEH U
(dakTOB B HAYYHOM MO3HAHUH. MEeTO bl U3yUEeHUSI KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue NprU3HaKK KJIETOK: 3aMKHYTasi Hapy>KHast
MemOpaHa, monekynsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oeska.

Tunbl kiIeTOK: SykKapuoTHUecKas U TNpokapuotuyeckas. OCOOEHHOCTH CTPOEHHUs
npokapuotruyeckoil kiuetku. Knerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIMUKC, UX (PYHKIIHH.
[Tna3zmatuueckass memOpana, e€ cBoiictBa M  (QyHkiuu. LluroriazMa u e€ OpraHoOMIBL
OnnomemOpannbie opranouibl kietku: DI1C, anmapar ['omabmxu, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpomcxoxaeHne MUTOXOHAPUHA U IIACTHI.
Bunp! nnactun. HememOpaHHbIE OpraHOM bl KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTP, HIEHTPHOIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOUI0B KIETKH. BriatoueHusl.




Snpo — peryasaTopHbIii HeHTp KieTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpanmu:

Hoptpetsr: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, k. Yotcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jlnarpammbl: «Pacnpenenenne XMMHUYECKHX JJEMEHTOB B  HEXHMBOW  IIPHUPOLE»,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOU ITPUPOLEY.

Tabmuuer u cxemsl: «Ileproguueckas TabiuIa XUMHUECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CtpoeHue Mojekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3ykapuoTHUECKON
KieTkn», «CTpoeHne XUBOTHOM KiIeTKu», «CTpoeHHe pacTUTENbHOU KIeTKW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbDY, «JIUmuas.

OO6opy/ioBaHME: CBETOBOM MHKPOCKOI, O0OpYAOBaHHE [yl IMPOBEACHUS HAOIIOACHUH,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTHTENbHBIX, KHUBOTHBIX M OaKTepHAIBHBIX
KJIETOK.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaGoparopHast padora Ne 1. «/3yyeHue KaTalUTUYECKOH akTMBHOCTH (pepMEHTOB (Ha
IIpUMepe aMHJIa3bl WK KaTaaas3bl)».

JIaGoparopHas pabora Ne2. «M3ydyeHue cCTpOeHHMs! KJIETOK pacT€HUil, *UBOTHBIX U
OaxTepuii 0l MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X OMHCAHHE».

Tema 4. ’KuzneneaTeJbLHOCTh KJIECTKH.

OOmeH BemiecTB, WM MeTaObOIM3M. AccuMWwiIMs (TUIACTUYECKUM OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Ipolecca MeTaboausma. Posb
3aKOHOB COXPaHEHMsI BEILIECTB M SHEPTUU B MOHMMaHUU MeTabonu3ma.

Tunbsr oOMeHa BemecTB: aBTOTPO(HBIA U reTepoTpodHbIif. Ponb depmeHToB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

@otocunte3. CaeroBas u TeMHOBasg (aszbl (oTocuHTe3a. Peakuuu ¢dorocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHUHTE3A IS KU3HU Ha 3emuie. Briiusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOObI MOBBIIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UpYIoIue OakTepuu. 3HAUCHHE XEMOCUHTEe3a JJisl KU3HH Ha
3emue.

OHepreTuyeckuii oOMeH B  KieTke. PaciiensieHue BeELIECTB, BbIACICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUH B KJIETKe. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okuciaeHwe, WIM KJIETOYHOE JbiIxaHue. OKHCIUTENbHOE
dochopunuposanue. DPHEeKTUBHOCTb IHEPTETUIECKOTr0 OOMEHa.

Peakuuu wmarpuynoro cunre3a. l'enetnueckas uHdopmamus u JHK. Peanuzauus
reHeTH4ecKoil nHpopmau B KieTke. ['eHeTHUecKuil Ko M ero cBoWcTBa. TpaHCKpuUnuus —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Ponb pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢opmbl ku3HM — Bupychl. Hcrtopus ortkpbitus BupycoB (/.
W. UBanoBckmif). OCOOEHHOCTH CTPOEGHMS W KU3HEHHOTO IMKJIa BUPYCOB. bakrepuodaru.
bone3nu pactenuii, )KUBOTHBIX U YEJIOBEKa, BbI3bIBaeMble BHUpycamu. Bupyc nMmyHoedumra
yenoBeka (BUY) — Bo3Oynutens CIIMla. OOpatHas TpaHCKpHUIILUS, peBepTa3a U MHTErpasa.
[IpodunakTrka pacipocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.

JdemMoHcTpanum:
Hoptrpetsr: H. K. Konsuos, JI. U. IBanosckuit, K. A. Tumupszes.
Tabmuibl ¥ cXeMbl: « MBI  ITUTAHUI, «Metabommzm»,  «MHUTOXOHIPHUSY,

«OHepreTnueckuii oomMen», «Xmopormiact», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkunoHnupoBanue reHa», «Cunrte3 Oenmka», «leHermyeckmii  kony», «Bupyce,
«baktepuodarn», «Ctpoenne u ku3HeHHBId 1wk Bupyca CIIW/a, Oaxtepuodaray,
«Pemmukanms JJHK».



Ob6opynoBanue: moaenu-ammnkanun «Y asoenne JTHK u tpanckpunusy, «buocunres
oenkay, «CTpoeHue KIETKH», Mojienb cTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHIMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii muki, wiM >KM3HEHHBIM 1WKI KiaeTkd. MHTepdaza m murtos. Ilporeccsr,
npotekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. JMIUIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIC
Habopel. XpomaTtuabl. LluTomornueckue OCHOBBI Pa3MHOKEHUSI U WHIWBHUIYAIIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue xierku — muto3. Cragum mutosa. Ilpoueccel, mpoucxopsiiue Ha pas3HbIX
CTaAUsAX MUTO3a. BUOIOrMYeCKuil CMBICII MUTO3A.

[Tporpammupyemasi rudeib KJIETKU — aloITO3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe M MosioBoe. Buawsl  Oecrionoro
PasMHOXKEHUS: JIeTICHHE HAJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHuE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metio3. Craguu wmeitosa. [lporeccsl, npoucxonsime Ha cTagusx Mmenosa. [loBexpenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaYeHUE MEH03a.

['amerorenes — nponecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [10JI0BbBIE XKene3bl:
CEMEHHHUKHU M sSM4HUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTro30up,
SUIIEKIIETKA) — crepMaToreHe3 W oBoreHe3. OCOOCHHOCTH CTPOCHHUS SHICKICTOK H
crepmaTo3onaoB. Omionorsopenue. Ilaprenorenes.

NunuBunyanbHOoe pa3BuUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyssaius,
opranorenes. ITocramOpronanbHOe pa3BuTHE. THUMBI MTOCTAIMOPUOHAIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazsutne pacrennii. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHUE CEMEHU, CTaIuu
pa3BUTHA.

JdemoncTpanum:

Tabnuibl U cxeMbl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHUE pacTeHUui», «JlereHne KIeTku
OaxTtepuii», «CTpoeHuE MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIETOUHBINH UK,
«Pemmukanua JTHK», «Mwutos», «Meio3», «lIpsamoe n Henpsmoe pa3Buthe», «l'ameTorenes y
MJIEKOTIMTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O06opyaoBaHKe: MUKPOCKOM, MHKporpenapaTsl «CrnepMaTo30Mabl MIIEKOMUTAIOIET0,
«Sineknerka mitekonuraromero», «KapuoknHe3 B KJIETKax KOpElKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue kinetkny», moaens JJHK, Mogens meTadazHoit XpoMOCOMBI.

JlabopaTropHble U NpaKkTUYecKue padoTbi:

JlaboparopHast pabota Ne 3. «HabmoneHne MUTO3a B KJIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

JlaboparopHass pabota Ne4. «M3yueHHe CTpOCHHsI TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOTIpenaparax».

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer m 3agaum reHeTtuku. McTopus pa3BuUTHsS TEHETUKU. Poiab LUTOJIOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIaJ pOCCHUICKUX U 3apYOEIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (THUOPHUIIOJIOTUYECKUH, LHUTOT€HEeTUYECKUM, MOJIEKYIIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKHE MOHATHUS. | eHeTnYeckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACNEOBaHUsI  MPU3HAKOB,  ycTaHoBJeHHble ['. Mennenem.
MonorubpuaHoe CKperuBaHue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuino
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a uwcrtorhl ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.




JluruOpugHoe CKpemmBaHHe. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  TPU3HAKOB.
[{uToreHeTHYeCKUE OCHOBBI JAUTHOPUIAHOTO CKpENIMBaHUS. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonb3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHUS 1JIs1 ONIPEIeTICHUsI TEHOTUIIA OCOOH.

CueruieHHOe HacleqoBaHuWe mnpu3HakoB. Pabora T. Moprana 1o cHeIJIEHHOMY
HACJIEIOBAHUIO I'eHOB. HapylieHue cuersieHns TeHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHs HACTEACTBEHHOCTHU. [ eHeTUUeCKue KapThl.

['enetuka nmona. XpoMOCOMHOE OIpEeieHUE 1Mojaa. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mmbl. HacienoBaHue NpPU3HAKOB, CIEIJICHHBIX C
IIOJIOM.

WUsmenunBocTh. Buapl HM3MEHUMBOCTH: HEHACJIEACTBEHHAs W HacJIeACTBeHHas. Ponb
cpeapl B HEHACTEICTBEHHOH  M3MEHYMBOCTH.  XapakTepUCTHKA  MOIU(PHUKAIIMOHHON
W3MEHUYMUBOCTH. BapuainmoHHbI psig M BapualmoHHas KpuBas. Hopma peakuuu mnpu3zHaka.
KonuyecTBeHHblE M KaueCTBEHHbIE TNPU3HAKM M WX Hopma peaknuu. ColicTBa
MOAM(PUKAITMOHHON U3MEHUYUBOCTH.

HacnencrBennas, Uiy TeHOTUIIMYECKAst, U3MEHYMBOCTh. KoMOMHATHBHAS U3MEHUNBOCTD.
Meiio3 u TmO0JIIOBOM mpolecc — OCHOBAa KOMOMHATUBHONW W3MEHUYMBOCTH. MyTallMOHHAs
U3MEHUYUBOCTh. Kimaccuukanmsi mMyranuii: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBIE. YacTora W
MPUYMHBI MyTaluil. MyTtarennbsie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menuuBoctu H. 1. BaBuiona.

BuesnepHast HaceACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapmorun denoBeka. OCHOBHBIE METOJbI TE€HETHUKH YeEJIOBEKa:
reHeaNornYeckuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJIEKYISIpPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAeNICHUEe TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TeHOTHIIMPOBaHKWE, B TOM 4ucie ¢ nomoipto I1[P-anamm3a. HacnencrBeHHbie 3a00s1eBaHus
YeJIOBEeKa: TEHHbIe Ooye3HH, OO0Je3HW C  HACIEACTBEHHOM  MPEApacronoKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuntumBl 310pOBOTO O00pa3a >KU3HU, JUATHOCTUKH, TPO(DUIAKTHKA U JICYEHUSI TeHETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAHME. 3HAYCHHE MEAMIIMHCKOM TEHETUKH B
MPEOTBPAIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemoncTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabnuibl 1 cxembl: «KMOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOTEHETUYECKasi OCHOBAY,
«3aKOH pacuIeIUIeHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Merno3», «B3anmMoneincTBrie ajielIbHbIX I'€HOBY, «l €eHeTnuecKkue KapThl paCTEHUN, )KUBOTHBIX
u 4YeynoBekay, «l'eHeTuka moJia», «3aKOHOMEPHOCTH HACIEAOBaHMS, CIEIJIEHHOIO C IOJIOM»,
«KapuoTunsl uenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBoCTHY», «MoaudukammoHHas
U3MEHYNBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynmn KpoBuy», «MyTarmoHHas
W3MCHYHUBOCTE.

ObopynoBanue: Moaenu-anmInKanun  «MoHOTHOpHUIHOe CKpenuBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKpornpenapar «J{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpPAacKu Tela), repdapuit
«I"'opox moceBHOW».

JlabopaTropHble U NpaKkTH4YecKue padoThbi:

JIaboparopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO M JUTHOPUIHOTO
CKpEITUBaHUs Y APO30(HIIBI HAa TOTOBBIX MUKPOIpETapaTaxy.

JIaGoparopnas padora Ne 6. «/3yueHre Moau(pUKATMOHHOW N3MEHYUBOCTH, TOCTPOCHHE
BApUAIIMOHHOTIO PAJIa U BapUAIlMOHHOW KPUBOW.

JlaGopatopnass pabGora Ne7. «AHanu3 MyTamuii y JApo30QuiIbl Ha TOTOBBIX
MHKpOTpenapaTax.

[TpakTuueckas padbota Ne 2. «CocraBieHre U aHATU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.




Cenekiusi Kak HayKa M MPOILECC. 3apOoXKIACHUE CENIEKIUU U JloMecTukanus. Yuenue H.
W. BaBuioBa 0 LIEHTpax HPOUCXOXAECHHS W MHOrooOpaszus KylIbTYPHBIX pacTeHuil. L{eHTpbl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MacCoBBId ¥ MHAUBHUYAIbHBIH OTOOPHI B CEIEKIUU
pacteHuid U XUBOTHBIX. OIIEHKA 3KCTephepa. bIU3KOpOICTBEHHOE CKpENIMBAHUE — WHOPHUIUHT.
Yucras nuHusa. CkpemuBaHue YHUCTBHIX JIMHUK. ['erepo3uc, wnm rubpugHas cuia.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. Otman€éHHas ruOpugusanus W e€ YCHeXH.
HcKyccTBeHHBIM MyTareHe3 W IOJIy4YeHUE MOIUIUIONJI0B. J[OCTMXKEHUS CENeKLHMH DPACTEHMIA,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpaciap MNPOU3BOACTBA. ['€HHAs HMH)KEHepus. OTambl CO3/1aHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kierounas umxenepus. Knerounsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHuid. KiloHupoBaHue BbICOKOIPOLYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHUeCKHe mpodiembl. MO —
FeHETUYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHoB.

Tabmuubl 1 cxeMbl: kKapta «LleHTpbl MPOUCXOXKIAEHUST U MHOrooOpasusi KyJIbTYPHBIX
pacteHui», «Ilopoabl JoMalIHUX >KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paborel akamemuka M. @. UBanoBay, «llommrmmonmus», «OOBEKTHI
ounorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM.

O6opyaoBaHKe: MYJISDKU IJIOJIOB U KOPHEIJIONOB JAUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBCHHBIC PACTCHUS.

JlabGopaTropHble U NpaKTHYecKue padoThbl:

Oxckypeusi «OCHOBHBIE METOJIbI M JOCTHXKEHUS CEJICKIIMU PACTEHUW U >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA I[MTPOI'PAMMBI T10 BUOJIOTMU HA
BA30BOM YPOBHE CPEJIHEI'O OBILIEI'O OBPA30OBAHU A

Cornacho ®I'OC COO, ycraHaBiauBarOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00y4aroImuMHUCs MPOrpaMM CpeTHEro oo1iero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MNPEAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPEAMCETA «buomorusy BBIACIICHBI
CIIEAYIOIIME  COCTAaBJIAIONIME: OCO3HAHHE OOYYalOIMIMMHUCSH  POCCUHCKOW  IpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAENIECHUIO,
HaJIM4Me MOTHUBALMU K OOyYeHHUIO0 OHOJIOIWH, IleJieHaNpaBlIeHHOE pPAa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBAThCS B
cBOEH ACATCIIbHOCTHU IEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, IpUCymuMu CHUCTEMCE
OMoNOrnYeckoro o0pa3oBaHMs, HaJIMYUE SKOJOTHYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LCJIM U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIMyHOCTHBIE PE3yNbTaThl OCBOCHHUS NpenMmera «buonorus» AOCTUraroTcst B €JUHCTBE
y'-Ie6HOI\/’I A BOCIHUTATEIbHOU ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMHU IEHHOCTSMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu IMOBEAECHHUS M CIIOCOOCTBYIOT IpOLiecCaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUSA U CAMOPA3BUTHUS, PA3BUTHUA BHYTpeHHeﬁ nosunuuu JIMYHOCTH, MAaTpUOTU3MaA,
YBa)XEHUSI K 3aKOHY U IPaBOIMOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJEHHUIO, B3aUMHOTO
YBaKCHU, GepexcHoro OTHOIICHUSA K KYJIbTYPHOMY HaCcJIeaIuro u TpaauuuiaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroLen cpee.

JImuHOCTHBIC pe3yiibTaTbl OCBOCHUS y‘-ICGHOFO nmpeameTa «buomorus JOJIKHBI OTPAXKATh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOICTBOBATHCS C(POPMHUPOBAHHOW BHYTpPEHHEH
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NO3ULIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMi, TO3UTHBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacliupeHre KU3HEHHOI'O OIbITa U OIbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HAIpPAaBJICHUN BOCIIUTATEIBHOMN I€ATEIHbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

cOPMUPOBAHHOCTh TPAKIAHCKOM IMO3ULUU OOy4aroulerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIEeCTBa;

OCO3HAHHE CBOMX KOHCTHTYI[MOHHBIX IIpaB M OO0S3aHHOCTEW, yBa)KEHHWE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITENIFHOCTHU MPHU CO3/IaHUMU YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX U MO3HABATEIbHBIX 33124, BBHIMOJIHEHUN OMOJIOTHYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENEeNsITh COOCTBEHHYIO IIO3UILMI0O IO OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHME YUUTHIBATH B CBOUX JICHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICHCTBHS JIIOJICH C pa3HBIMU YOCKICHUSMH, KYJIbTYPHBIMU IEHHOCTSIMH U COIMAIIbHBIM
MOJIOKEHUEM;

TFOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS YYEOHBIX,
MO3HABATENIbHBIX M HUCCIEIOBATEIbCKUX 3a/lady, YBAXKUTEIBHOTO OTHOLIECHUS K MHEHUIO
OIIOHEHTOB IPH 00CYXIEHUU CIOPHBIX BOIIPOCOB OMOJIOTUYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUSI:

c(OpPMHUPOBAHHOCTh POCCUNCKON TPaskJaHCKON MACHTUYHOCTH, MATPUOTHU3MA, YBAKECHUS
K CBOEMY Hapojy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonmMHON, TOpaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, MPOILIOE U HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIEIUI0 U TaMSATHUKaM TPUPOIHI,
JoCTIKeHUsIM Poccun B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTBh OILIGHHMBATh BKJIAJl POCCUNCKHUX YYEHBIX B CTAaHOBJIEHME U pPa3BUTHUE
Ouosornu, MOHUMaHUS 3HaUYCHHsI OMOJIOrMH B TIO3HAHUM 3aKOHOB IPHUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaelHas  yOexXJIEHHOCTb, TOTOBHOCTh K cCiykeHHMo u 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAL0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 TIOBEACHUS;

CTIIOCOOHOCTH OIICHHWBATh CUTYAIMIO W TIPUHIUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAYyIIEero;

OTBETCTBEHHOE OTHOLIEHME K CBOMM pPOJUTENSM, CO3JIaHUI0 CEMBbHM Ha OCHOBE
OCO3HAHHOTO TPUHSTHS [IEHHOCTEH CEeMEHHOW XM3HU B COOTBETCTBHH C TPAIUIUSIMH HapOIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILEHUE K MUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

MOHUMaHHE YMOIMOHAIBHOTO BO3/ICHCTBUS KUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDOKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE TPOSIBIISTH
Ka4yecTBa TBOPUECKOM JTMYHOCTH;

5) puzuueckoro  BocnuTaHusl, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS H
IMOIUOHAJIBLHOIO 0J1aroNoJIy4usi:

MMOHMMAaHWE W pealn3alus 30pOBOTo U Oe30macHOro odpasa )KU3HU (3J0pOBOE MTUTAHUE,
COOJIIO/ICHHE TUTMEHUYECKUX MPABWII M HOPM, COATAaHCUPOBAHHBINA PEKUM 3aHSATHH M OTABIXA,
perynspHas (Qu3nyeckas AaKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOILIEHHSI K COOCTBEHHOMY (PH3UYECKOMY M IICUXUUYECKOMY 3/I0POBbIO;



MOHMMAaHWE LEHHOCTH MpPaBUJ HHIUBHIYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOTO
IIOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS alKOTOJIs,
HapKOTHKOB, KypeHHUs);

6) TPy/Z10BOTO BOCIUTAHUS:

TOTOBHOCTB K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0I00UE;

FOTOBHOCTb K  AKTUBHOM  JCATEIBHOCTH  TEXHOJIOTMYECKOM M COLMAIbHOU
HalpaBJI€HHOCTH, CHOCOOHOCTh MHULMHPOBAThH, IUIAHUPOBATH M CAMOCTOSTENILHO BBINOJIHAThH
TaKylo J€SITeIbHOCTD;

UHTEpeC K pa3inyHbIM cepaM npodeccuoHanbHOM AeATeNbHOCTH, YMEHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U pearn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CHOCOOHOCTh K 0OOPa30BaHUIO M CaMOOOPA30BaHUIO HA NPOTSKEHUM BCe
YKU3HU;

7) IKOJIOTHYECKOT0 BOCTIHTAHUS:

9KOJIOTMUYECKH 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UICTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHNU;

MOBBIILIEHUE YPOBHS IKOJIOTMYECKOM KYIbTYpbl: IPUOOPETEHHE ONbITA IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUH Il OKPYKAIOILEN CPE/Ibl;

OCO3HaHHUE I7100aIbHOI0 XapaKkTepa 3KOJOTHYeCKUX MPo0JIeM U IyTel X pelleHus;

CIOCOOHOCTh UCIOJIb30BaTh MPUOOpETaeMble IIPU N3YUYEHUH OUOJIOTUHM 3HAHUS U YMEHUS
IpU pEIIeHUU MNpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0IEHUE
IIPaBWI IIOBEJIEHUS B IIPUPOJEC, HAIPABICHHBIX HAa COXPAHEHHUE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Orochepsl);

aKTUBHOE HEINPUATHE ACUCTBUM, NMPUHOCSIUMX BpEJ OKpYXkKarolled IPUPOIHOHN cpene,
YMEHHE NPOTHO3UPOBATH HEOJIArONPUSATHBIE YKOJOTMUECKUE IMOCIEIACTBUS MPEITPUHUMAEMbIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIMYUE€ Pa3BUTOrO SKOJOTMYECKOIO MBIIUIEHHS, SKOJIOTMYECKON KYyJIbTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBbHOM MpakTHUKE, TOTOBHOCTU K Y4YacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH YKOJIOTUYECKON HAIIPABJIEHHOCTH;

8) HIeHHOCTH HAYYHOTI'0 TIO3HAHUS

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpIICHCTBOBAHHWE  S3BIKOBOM W  YHUTATEIbCKOM  KYJIbTYpbl KaKk  CpeICTBa
B3aMMOJEHCTBHS MEKIY JTHOAbMH U TO3HAHUS MHUPA;

MOHMMaHHUE cleuu(PUKUA OMOJOTUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKaroleM
MUpE Kak O €IWHCTBE IMpPHUPOAbI, dYeloBeKa M OOIIecTBa, B MO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U peIIeHHH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTU OHMOJIOTMH JUISl COBPEMEHHOM LMBHIN3ALNU: 00€CTIeUeHUS
HOBOT'O YPOBHS Pa3BUTHUsSI MEIMIIMHBI, CO3JJaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PAIMOHATBHOMY
MCIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUH B IIEJSAX MOBBIIICHUS 00IIEei
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IpPaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoit pu U3y4eHnn OUOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJIb30BaTh IMOJydaeMble 3HAHUS U aHalIW3a M OOBACHEHHs SBJICHUUN
OKpY’KAaIOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTb OOOCHOBAaHHbBIE
3aKJIIOYCHUsST HA OCHOBE HAy4YHBIX (DAKTOB W MMEIOUIMXCS JAHHBIX C IEIbI0 IMONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;
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CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJB30BaTh OHOJIOrMYECKHE 3HAHUS Ui PEIICHHS
Ipo0JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE LIEHHOCTU HaY4YHOMH JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh MHUBHUYaIbHO U B IPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIyYE€HUIO HOBBIX 3HAaHMHM IO OMOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSAMH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIe pe3ylbTaThl OCBOCHUSI Y4eOHOTro mpeaMera «bHOJIOorHs BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOA0B MT03HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUs,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClelloBaHue, HaOII0eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeHCTBUS (I0O3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIE), 00ECIIEUNBAIOIINE
dopmupoBaHne (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YYarolIuxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4yeOHble JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeramnpeaMeTHble pe3ysbTaThl OCBOEGHHUS MPOrpaMMbl CPEeJHEro oO0Iero odpa3zoBaHus
JIOJIKHBI OTPAXKATh:

OBgJiajieHNe YHUBEPCAJIbHBIMH YU4eOHBIMH NO3HABATEIbHBIMH eCTBUSIMM:

1) 6a3oBble JJOrHYeCKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYalIM3MpPOBATh MPOOJIEMY, paccMaTrpuBaTh e
BCECTOPOHHE;

UCMOJb30BaTh TMPU OCBOEGHUM 3HAHUM NpPUEMBI JIOTMYECKOTO MBINIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 0000IEHHUs), PacKpbIBaTh CMBICI OHMOJIOTMYECKUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU MTOHITUSIMH);

ONpeAENATh LN JEesATENIbHOCTH, 3ajaBasl MapamMeTpbl M KPUTEPUHU HMX JOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

HCIOJIb30BaTh OMOJIOTMYECKUE TOHATHUSA JUIsl OOBsICHEHHsS] (aKTOB U SIBICHUH KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXJIEHUS (MHAYKTUBHBIE, NEAYKTHBHbIE, IO AaHAJOTHUH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PaCCMATPUBAEMbIX SIBICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHSTh CXEMHO-MOJEIbHBIE CPENCTBA Ul NPEACTABIEHUS CYIECTBEHHBIX CBS3EH U
OTHOIIIEHUN B W3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEUMM PA3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMAIIMOHHBIX UCTOYHHUKAX;

pazpabarhiBaTh IUJIaH penieHus MnpoOjemMbl C  Y4ETOM aHaliM3a  HMEOLIUXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTENbHOCTb, OLIEHWBATh COOTBETCTBHE PE3YyJIbTATOB IIEJISIM,
OLICHUBATh PUCKU MOCJIEIACTBUN AESITEIBHOCTH;

KOOPJIMHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBHUSX pEallbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:

BJIa/IETh HAaBbIKAMU Y4eOHO-HMCCIIEI0BATENbCKON U MPOEKTHON AESITeNbHOCTH, HABbIKAMU
paspernieHus: npoodsieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peLIeHHs] TPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

HCIIOJIb30BaTh PAa3JIMYHbIE BHJIbI ACATEIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHUS, €ro
UHTEpIpeTalnu, Npeodpa3oBaHUI0O U MPUMEHEHHIO B YYEOHBIX CUTyallUiX, B TOM 4HUCIE MpHU
CO3JIaHUH YYEOHBIX M COIIMATBHBIX IIPOCKTOB;
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(bopMHpOBaTh HAYYHBIH TUI MBIIIJICHUS, BIaJIeTh HAYYHON TEPMHUHOJIOTUEH, KITIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (POPMYIUpPOBATH COOCTBEHHBIC 3a/laud B 0OPa30BaTEIbHON JAEATEILHOCTH H
KU3HEHHBIX CUTYaLUsX;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTYAJIIM3MPOBATh 3a7ady, BBIJBUTATh
rUNoTe3y €€ pelleHHs, HaXOAWUTb AapryMEHThl [Ull JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMI,
3a1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBaATh IIOJIyYCHHbIE B XOJA€ pELICHHUsA 3aJaud pe3yibTaTbl, KPUTUYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLCHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH IIeJICHANPABICHHBIN MMOMCK IEPEeHOca CPEICTB U CHOCOOOB JCHCTBHS B
po¢eCCHOHATIBHYIO Cpeay;

yMETh TMEPEHOCUTh 3HAHUS B I[IO3HABATEIBHYI0 M MPAKTUYECKYI0  00IacTH
KHU3HENIeATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUI'aTh HOBBIE WJEH, Ipe/ularaTb OPUIMHAJIbHBIE MOIXOAbI M DPELICHUs, CTaBUTh
npoOJIeMBI M 33]1a49H, JTOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3NMYHBIX MCTOYHMKAX HH(MOpMaImu (Tekcre yueOHOTO mocolus,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTMUECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBATh HH(POPMALMIO PA3TUYHBIX BHIOB U (OpM
IPE/CTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEIPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3ampochl M TMPUMEHSTH pa3IMYHBIE METOABI MPH TOUCKE U OTOOpe
O6uonornyeckoi MHGopMaIK, He0OX0AMMOMN AJIs BHIIOJHEHUs y4eOHBIX 3a/1a4;

MpUOOpETaTh OMBIT UCIOJIB30BaHUS WHPOPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANbHYIO (QOpMY IMpeAcTaBiIeHUs OMOIOTHYECKOU
uHpopManuu (cxembl, rpaduKu, TuarpaMMel, TaOJIHIIbI, PUCYHKH U IPYTroe);

HCIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CpEIACTBA Mpu paboTe ¢ OHOIOrHYEecKOn
uHpopMaLrell: TpUMEHATh XUMHUUYECKHe, (PU3NYecKre U MaTeMaTH4eCKhe 3HAKU U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIIO3HABAaHMA W 3aIlIUTHl WHPOpPMANWH, HHHOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OgJaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o0omenne:

OCYIIECTBIISITH KOMMYHHUKAITMH BO BCEeX cepax )KU3HH, aKTUBHO y4acTBOBATh B JHAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJICHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeIIaraéMoil 3aJa4d, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YYaCTHUKOB JUANIOTa UM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpeACTBAa OOIICHHWS, TMOHMMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallUi, YMETh CMATYaTh KOH(IUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMM CIIOCOOaMU OOLICHHMS M B3aUMOJCHCTBUS, MOHMMATh HAMEPEHUs
JIPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHsS C WCIIOJIB30BAaHHEM SI3BIKOBBIX
CPEZCTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAJIbHON pabOTHI MPU
pelIeHNH OMOJIOTUYECKON TTPOOIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHHS TPYIIIOBBIX
(dbopM B3aMOAEUCTBUS MPH PEeLLICHUH y4eOHOM 3a1auu;
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BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ACUCTBUI ¢ Yy4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LIE€JIM COBMECTHOM J€ATEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JIEWCTBUH, PAaclpenciATh pPOJId € Y4ETOM
MHEHHUH yJaCTHUKOB, 0OCYX/IaTh Pe3yJIbTaThl COBMECTHOM pabOoTHI;

OLIEHUBATh KauyeCTBO CBOET0O BKJIA/la U KaXKJIOTO0 yYaCTHMKA KOMaH bl B OOLIUI pe3yabpTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLICHUBATh MJEU C IO3MLUN HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh IO3UTHBHOE CTPAaTETMYECKOE IIOBEIACHHE B PA3JIMYHBIX CHUTYaLMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Ogy1ajeHne YHMBEPCAJIbLHBIMHU PeryJsiTHBHBIMY 1eCTBUAMM:

1) camoopranmu3amnus:

UCIOJb30BaTh OMOJIOTMYECKHE 3HAHUS Ul BBIABICHUS MNPOOJEM M UX pelleHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JICUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYXKaIOIINX;

CaMOCTOSITEJIbHO OCYILLIECTBIISITh [103HABATEIbHYIO JESATEIbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBIE 33Jayl B 00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIHO COCTAaBJISITh [UIAH PELIeHUs IPOOIEMbI C YUETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKH1 y4eOHOTr0 MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JieNIaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO ILIMPOKOW HPYIUIMH B Pa3HBIX
00JacTsX 3HaHUH, TOCTOSIHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJI4/IETh HAaBbIKAMU IO3HABATENbHOMN pe(IeKCUU KaKk OCO3HAHMSI COBEPILIAEMBIX JAEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaI[H, BIOOpa BEPHOTO PEIICHMUS;

YMETb OLICHMBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEIIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIUH JPYroro YeaoBeKa.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHHs porpammbl COO o 6uosoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT creruduueckue Juist yaueoHoro npeamera «bronaorus» HaydHble 3HAHUS, YMEHUS U
CHocoOBI ACWCTBUH 110 OCBOGHUIO, UHTEPIIPETALIIH
U TIpeoOpa30BaHUI0 3HAHUHN, BUBI AEITEILHOCTH TI0 MOJIYYEHUIO HOBOTO 3HAHUS U TPUMEHEHHUIO
3HAHUH B pa3IMYHBIX yYEOHBIX CUTYalUsAX, @ TAK)KE B PEaJIbHBIX KU3HEHHBIX CHUTYaLUsX,
CBsI3aHHBIX ¢ OMosiorueil. B nmporpamMMe npeaMeTHbie pe3ybTaThl IPEICTaBIECHbI IO TOAAM
oOydeHusl.

[IpeameTHbie  pe3ynabTaThl  OCBOCHHS  ydeOHOoro mipeamera «buonorus» ¢ 10
Knacce JOJDKHBI OTpaXkarh:
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c(OPMHPOBAHHOCTh 3HAHUH O MECTE W PONU OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (D)OpPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIIeHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PacKphIBaTh COJAEPKaHUE OMOJOTMYECKUX TEPMUHOB U IIOHATUI: KU3Hb, KIIETKA,
opranu3M, MeTabonmu3m (0OMEH BeUIeCTB U MpPEBpallleHUE HHEPruu), TrOMeocTas
(camoperynsnusi), YpOBHEBas  OpraHu3alMsl  JKUBBIX  CHUCTEM, CAMOBOCIIPOM3BEJIEHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U PAa3BUTHE;

yMEHHUE u3jaraTb OWOJOTHYECKHE TeOpHH (KIETOYHAas, XPOMOCOMHAs, MYyTallMOHHas,
HEeHTpaJbHas JIorMa MOJEKYIsIpHoW Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBunoBa) u yuaeHus (0 LEHTPaX MHOTOOOpa3us M MPOUCXOKICHHUS KyJIbTypHBIX pacTeHuit H.
U. BaBuiosa), onpeneisaTh TpaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIJIQJCTh METOAAMU HAYYHOTO IMO3HAHUS B OMOJIOTMU: HAOIIOJCHUE U OIMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHMI, OpraHu3alus ¢ MpOBEAEHHE OHOJIOTHYECKOrOo
HKCIEPUMEHTA, BBIIBH)KEHUE TIMIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yJlbTaTOB, HCIIOJNB30BAHHBIX HAYYHBIX MOHSTHI,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BBIBOJIbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX 1 MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, TUIACTUYECKOrO0 M DHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJ0TBOPEHUS, PA3MHOKEHUSI, UHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTCHE3);

YMEHHUE MPUMEHATH MOIyYeHHBIE 3HAHUS 7151 OOBSICHEHUS! OMOJIOTHYECKUX TPOIIECCOB U
SIBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C ENIbIO O0eCTIeueHus
0€30MacHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUsT HOpPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXawlleil NpUpoaHOH cpene, MOHMMaHUE HEOOXOIMMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHOM OMOJOTMM M OMOTEXHOJOTHH AJIs palMOHAIbHOIO
IIPUPOIONOIB30BAHUS;

YMEHHE peniarh 3J€MEHTapHble TE€HETHYECKHE 3aJauyd Ha MOHO- U JIUTHOpHIHOE
CKpEIMBaHKe, CLETUICHHOE HaclleI0BaHUE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE pabOThl, COOMI0IaTh MpaBUiIa MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OIIEHHWBAaThb W HMHTEPIPETUPOBATh MH(POPMALHUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO TICEBJOHAy4YHbIE 3HAHUS U3 Pa3INMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE aCHEKThl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTMHU, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ INHCBMEHHbIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJIOTHYECKYI0O HMH(POPMAIUI0 M3 HECKOJbKUX HMCTOYHMKOB, TPAaMOTHO HCIOJb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
N HauMeHoBAHMe KoanuecTBo yacos DJIeKTPOHHbIE
(uudgposbie)
n/  pasgenoBuTeM  Bcer Kourpoann = Ilpakruyeck
o0pa3oBaTte/ibHbIE
n NMporpaMMsbI 0 ble padoThI ue padoTsl
pecypcbl
EronorHs KaK [[PubmmoTeka [IOK
1 2 0.5 https://m.edsoo.ru/7f41c
Hayka 292]]
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KuBpie cuCTEMEL

[[PubmmoTeka [IOK

U UX 1 https://m.edsoo.ru/7f41c
OpraHu3arys 292]]
XUMHAYECKUH [[BubmuoTeka [JOK
COCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOCHUE KJIETKU 292]]
KuznenestenbHO [[budamorexa LIOK
oTE KJICI;KI/I . 6 https://m.edsoo.ru/7f41c
292]]
Pa3zmuoxenue u [[Pubmmoteka [IOK
WHIMBHIYaJIbHOE https://m.edsoo. ru/7f41c2
S 1 92]]
pa3BHUTHE
OpPTraHHU3MOB
HacneactBennoc [[BubmuoTexa [JOK
Tb | https://m.edsoo.ru/7f41c2
W3MEHYUBOCTH 8 15 92]]
OpraHHU3MOB
[[BubmmoTeka LIOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c2
92]]
Ce:;;;ﬁ ) [[Bu6moTexa LIOK
P SMOB- 3 https://m.edsoo.ru/7f41c
OCHOBBEI
292]]
OMOTEXHOJIOTHH
OBIIEE
KOJIMYECTBO 34 4
YACOB I10
ITPOI'PAMME
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