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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJIENICHHs] TOAXO0J0B K (OPMHUPOBAHUIO COJACPNKAHUSA Y4yeOHOro MpeaMmeTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
NPUHIIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHErO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cneruuke Onoyiornu, € 3HAYCHUH B TTO3HAHUU KHBOW MIPUPOLI U 0OCCIICUCHUH
CYILIECTBOBAHHSI YeJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpeJIeIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma naér npeacTaBieHHe O IENsIX, 00 oOmel crpaTteruu oOy4eHus,
BOCIIUTAHUS W Pa3BUTHA, OOYYarONIMXCS CpPEACTBAMH YYEOHOTO mpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpeneneHue Mo pasjieiaM U TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTENIbHOCTh
U3Yy4YEeHUs] Y4eOHOr0 MaTepualia ¢ yuéToM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENbHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
oOyyJarommxcs.

B nmporpaMmvme mo OuoNIOTMM TaKXe YUYWTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B mporpamMe peann3oBaH TNPUHIMI TMPEEMCTBEHHOCTH B HW3YUYCHUU
Oouonoruu, 6y1aroiapsi 4eMy B HEM MPOCMATPUBAETCS HAITPABICHHOCTh HAa Pa3BUTHE
3HAHWM, CBSA3aHHBIX ¢ (OPMHUPOBAHHWEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX OPUEHTAIINN JTMIHOCTH, YKOJIOTHUYECKOTO MBIIIJICHUS, TIPEICTABIICHUH
0 3J0pOBOM 00Opa3e ®U3HHU U OEpPEKHBIM OTHOILIEHUEM K OKPYXKAIOILEH MPUPOTHOM
cpeae. IloaTomy Hapsigy ¢ HU3ydeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakxKe
3HAHUM O CTPOCHUHU KHUBBIX CHCTEM PAa3HOTO paHTra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONUX B HUX TMPOIECCOB B MpPOTpaMMe yJAEJIEeHO BHUMaHUE
WCITOJIb30BAHUIO TTOJYYCHHBIX 3HAHWW B TOBCEIHCBHOW JKM3HHM JUISA PEIICHUS
MPUKJIAIHBIX 33]1a4, B TOM YHCIIC: MPOPUIAKTUKN HACICICTBCHHBIX 3a00JIeBaHUI
YEJIOBEKa, MEIUKO-TeHETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS
HKOJIOTHYECKHU 1EeTIECO00Pa3HOTO TMOBEJACHUS B OKpPYXAIOIIEH MPUPOIHON cpene,
aHaNMM3a BIMSHUS XO3SWCTBCHHOW JICSITEIIbHOCTH 4YEJOBEKa Ha COCTOSIHHE
MPUPOIHBIX W HMCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHWE BHMMAHHS K TPUKIIATHON
HaIpaBJIeHHOCTU y4eOHOTO npeaMmera «buonorus» MPOJUKTOBAHO
HEOOXOMMOCTBIO O0ECIeUeHHUsI yCJIOBHMA [IJISi PEIICHUS OJHOW W3 aKTyalbHBIX



3aJa4 IIKOJBHOTO OHMOJOTHMYECKOro O0pa3oBaHUsA, KOTOpas Mpeanojiaraet
dbopMupoBaHre y 0OyYaromMXCsl CIOCOOHOCTH aJanTHPOBATHCS K HM3MEHEHHSIM
JVHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecTo. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCS MPENCTABICHUM O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX IPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUH, CO3LAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0Oe30macHOro obpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obOmero  oOpa3oBaHMs, COLUAIM3ALUU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX NPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMHUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY Ul OINpEAENIEHUs MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHUs, TMPEICTABICHHOTO B IIpOrpaMMe IIO
OHOJIOTHH.

Ot6op coaepkanus yueOHoro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, ONpPEACISIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpY’Karolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOoM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMN
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIy»aT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJOTMYECKOro 00pa3oBaHMsl.

CtpykTypupoBaHHe COAEpKaHUS y4eOHOro Marepuasa B Mporpamme
OCYIIECTBJIEHO C Y4€TOM NPUOPUTETHOTO 3HAUYECHHS 3HAHUM 00 OTIMYMTEIbHBIX
OCOOEHHOCTSIX KMBOM MPHUPOIbI, O €€ YPOBHEBOW OpraHU3alli U 3BoJiOLMH. B
COOTBETCTBUM C 3TUM B CTPYKType ydyeOHOro mpeamera «buonorus» BblieseHbI
CIIEIyIOIME COAEpIKaTEIbHbIE JIMHUM: «buosiorus kak Hayka. MeToapl Hay4yHOTro
no3HaHus», «Kierka kak Ouonormueckas cucremay, «OpraHmsm Kak
Oouonoruueckas cucrema», «CuctemMa M MHOroo0Opasue OpPraHUYeCKOTO MHUpPay,
«OBONIOLUS KUBON PUPOJBD, « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTHY.



Llenp m3ydenusi ydyeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHu3allid JKUBBIX CHCTEM pa3HOrO paHra M NPHUOOPETEHHE YMEHHI
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUU, MHOT0OOpa3uu U OCOOEHHOCTSX >KMBBIX
CHCTEM Pa3HOTO yPOBHS OPTaHU3AIMH, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaldu3a JAaHHBIX O MyTSIX pa3BUTUS B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcs oO0meil KyJbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH U OIEHUBATDH SBJICHUS OKPY’KAIOIIETO
MHUpa JKMBOW TPUPOILI HA OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
W3y4YEeHUH OHOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbl, AJ11 (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0s3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlist m3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPEHETO 00IIero 00pa3oBaHus
otBoAUTCS 68 yacos: B 10 kitacce — 34 vaca (1 yac B Henento).



COAEPKXAHUE OBYUYEHUA

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamu, Quiiocoduei, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMCaHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, JIx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTO/bl TO3HAHUS )KUBOU MPUPOJIBD.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcnosb3oBaHWE pa3IUYHBIX METOAOB IPHU
W3YUYECHUH OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHbIM, MOMYJISIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCEpHBIH.

JdeMoHCTpaUm:

Tabnuiel u cxembl: « OCHOBHBIE MPU3HAKU KU3HU», « YPOBHHU OpraHU3aAIUU
YKABOW MPUPOIBD.

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB U CTPOCHUE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B kieTke. I[lommepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OETKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOWM MOJIeKyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIUN OEIKOB.

depmeHTHl — Oumoslormyeckwe Karaiausatopbl. CrtpoeHue (epmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuHoctb. KodepmenTsl. ButamMuHsbl.
OTnuuus pepMEHTOB OT HEOPTAHUYECKUX KaTaIUu3aTOPOB.



YrneBompl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuapl  (caxaposa, JaKTo3a) M MOJIMcaxapuibl (KpaxMmall, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTIIeBOJOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeornaer — MoOHOMEpHI
HyKJIeMHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenne u GpyHKIIUY.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
uaen u (paKkToB B HAYYHOM MMO3HAHUU. METOIbI N3yUYEHUS KICTKHU.

Knerka xak mnenoctHas >xuBasg cuctema. OOmme NpU3HAKU KIETOK:
3aMKHyTasi HapyxkHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTH4YecKas MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTkHu. Kierounass crenka Oaktepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢bynkuuu. [1na3matnueckas meMmOpana, e€ cBoiicTBa U pyHKuuU. [{uTomnasma u eé
opranouisl. OnHoMemOpanHbie opraHounbl kietku: JIIC, anmmapat ['ombmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TwiacTua. Buner mmactun. HememOpannbie
OpraHOWJIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKUA. OYHKIIUU OPTraHOUI0B KJIETKU. BriTtoueHus.

Anpo — perynaropuslidi 1IeHTp kieTku. CTpoeHue sapa: saepHas o000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JlemoHcTpanum:

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «Ilepuoandeckas Tabnuia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHure MOJeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJTHK», «CtpoeHne MoIeKyJbI
AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKHY,
«CtpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKH,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMmuash.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TMPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, DKCIEPUMEHTOB, MHUKPONIpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PA0OTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM aKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlaGopatopuass pabora Ne 2. «l3ydeHuwe CTpOCHHS KJICTOK pacCTEHUH,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEenaparax u ux
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
TUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B IMOHUMAHUU
MeTabon3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dotocunrteza. dpPexTuBHOCTh PoTOCUHTE3a. 3HAUEHUE (HOTOCUHTE3A ISl KU3HU
Ha 3emuie. BiausiHue ycioBuii cpenasl Ha GOTOCUHTE3 U CIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIolie OakTepuu. 3HAaUeHHEe XEeMOCHHTE3a IS
YKU3HH Ha 3emie.

OHepreTuueckuii oOMeH B kjeTke. PaciienyieHue BeiiecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
['mukonuz. bpoxenue m ero Buabl. KucnoponHoe okucIeHUE, WIH KIETOYHOE
JIBIXaHHUE. OkucnuTenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPIreTUIECKOro OOMEHa.

Peakuun wmatpuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opMmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuaTe3 PHK. Tpancnsuusa — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubocom B
OouocuHTe3e Oenka.

Hexnerounsie ¢popmbl xu3HU — BUpyChl. ctopust oTkpeiTus Bupycos (/1. U.
WNBanoBckuit). OCOOCHHOCTM CTPOEGHHMS M JKM3HEHHOTO LHKJIA BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — BozOymautens CIT/]a.
OOpatHass ~ TpaHCKpUIIIIUS, peBepraza W uHTerpaza.  [Ipodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHCcTpanuu:



IToptpetsr: H. K. Konsuos, /1. 1. Banoscknii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunbel nutaswusy, «Metabomuzm», «MUTOXOHIAPHUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Dotocunres», «Ctpoenue J[HK»,
«CtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koy,
«Bupyco», «bakrepuodarn», «Ctpoenre u xku3HeHHbM nuki Bupyca CIIN/a,
oakTepuodaray, «Permmukarms JTHK».

ObopynoBanue: moaenu-anmumkanuu «Yasoenune JJHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTouHbl 1UKJ, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u mMuTos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUIHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
Jumiou eIl W TatulOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonoruuyeckue OCHOBbI PA3MHOKEHHSI M  WHIWBUAYAJIBHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KISTKH — aromnTo3.

@dopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U mosioBoe. Buel Oecrnonoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAaHUE OJIHO- KW MHOTOKJIETOYHBIX,
CIOpooOpa30BaHKE, BETETATUBHOE pa3MHOXEHUE. VICKYyCCTBEHHOE KJIOHUPOBAHUE
OPraHu3MOB, €T0 3HAYEHUE JJIs1 CEJEKIIUU.

[TooBoOE pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX MeWo3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKU CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsl TMOJOBBIX KIETOK Yy KHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHWE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SHMIEKJIeTKa) — CIIepMaTOreHe3 U OBOICHE3.
OCoOEHHOCTH CTPOCHHUSI SMIEKIETOK W crepmMaTo3ouaoB. OTI010TBOpPEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpytisinus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAIMOPHOHAIBHOTO PAa3BUTHS: MpSAMOe, HempsiMoe (JIMYMHOYHOE). BrusiHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOJICTBa.

Poct u pa3Butue pacreHuii. OHTOreHe3 I[BETKOBOTIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INH PA3BUTHS.



JlemoHcTpanum:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue xkneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knertounwrii nmukin, «Pemnmukanus JHK», «Mwutosy,
«Menos», «IIpsmoe u HenpsiMoe pazBuTue», «l'aMeToreHes y MIEKONMUTAIOMNX U
yeaoBeKay, « OCHOBHBIC CTAIMM OHTOTEHE3a».

O6opynoBaHue: MMKPOCKOTI, MHKpOIIpenapaThl «CnepMaTo30u bl
MJICKOIIUTAIOIIETOY, «SHIeKIIeTKa MieKonuTaouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJENb-alIuIuKanus «JleeHue KIETKW», MOJENb
JIHK, Mmoznenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HabmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpEnaparaxy.

JlaGoparopuas pabota Ne 4. «M3yueHuwe CTpOEHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmet u 3a1aun reHETUKU. MicTopus pa3BuTHs TeHETUKUA. Polb IMTOJIOTUH
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam poCCHMCKUX U 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKUA. MeTONbl TEHETUKH (TUOPUIOJIOTHYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTHUeCKUi1). (OCHOBHBbIE TI'€HETHYECKUE
NnoHATHS. [ eHeTnUeckass CAMBOJIMKA, UCTIOJIb3yEMasi B CX€Max CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHnaenem.
MonorubpuiHOe CKpelnMBaHue. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel raMmeT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacleOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanusupyoliee ckpenpanue. Fcrnonp30Banne aHATM3UPYIOIETO CKPEITMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHUIO TeHOB. HapylieHne cueruieHus TeHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKne KapThl.

['enetnka mosa. XpoMOCOMHOE OmpeAeseHne moya. AyTOCOMBI U MOJIOBBIE
XpoMocoMbI. ['omoramernele M rereporaMeTHele OpraHu3mbl. HaciienoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUbl HK3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponb  cpeapl B HEHACHIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA



MOIM(PUKAIIMOHHON U3MEHUYUBOCTH. BaprallnoHHBIN psia M BapuallMOHHAsT KPUBas.
Hopma peakuuun npusHaka. KonuuecTBeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakimu. CBOMCTBA MOAU(PUKAIMOHHON N3MEHUYNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuMBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTarimoHHass ”3MEHUMBOCTh. Kitaccudukarust MyTaimii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa M MPUIMHBI MyTaluii. MyTareHHbIe (HaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorumn denoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IMTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[M[[P-ananu3a. HacnenctBeHHble 3a0o0yieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACJIEJACTBEHHOM MpPeapacnoio)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue W reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKY U JICYCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEAUIIMHCKON
TCHETHKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuet u cxembl:  «MOHOTMOpPUIHOE  CKpeIIMBAaHWE HM  €ro
LUTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HeThYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelrBaHUEY,
«lluToNornyeckre  OCHOBBI  JTUTHOPUAHOTO  CKpenIuBaHus»,  «Meho3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKue KapTbl paCTEHUN,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HAaCIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka © KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHYUBOCTHY, «HacnenoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHas: U3MEHYUBOCTD.

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIUBAHUE,
«Hemonmunoe momuHupoBanue», «Jlurubpumnoe ckpemmBanuey, «llepexpéct
XpPOMOCOM», MHKPOCKOIl M MHUKporpemnapatr «Jllpo3oduna» (Hopma, MyTaluu
(GhOopMBI KPBUIBEB U OKPACKH Tena), repoapuil «I'opox moceBHOW.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

JlabopatopHas pabota No 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPETapaTaxy.



JlabopaTtopHas paborta Ne 6. «M3yuenne MoauuKaIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. « AHamM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKUMHA U JTOMECTUKALIUS.
Yuenne H. . BaBumoBa o0 1eHTpaX IPOUCXOXKIECHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl NPOUCXOXKAECHUSA JOMAIIHUX KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAMBUAYAJIbHBII OTOOPHI B
CEJICKIIMM DPACTEHM M JKMBOTHBIX. OLEHKa 3Kcrepbepa. BIM3KOpOICTBEHHOE
cKkpenuBanue — HMHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YHCTHIX JUHUMH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICcKycCTBEHHBIM MyTareHes u
MOJy4YEHUE TONUIUIONAO0B. JIOCTMXKEHUS CENEeKIMU PACTeHUH, >KUBOTHBIX U
MHUKPOOPraHU3MOB.

buotexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTaIbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounele KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KinonupoBanue BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoosmembl. MO  —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. /[I. Kapneuenko, M. O.
HNBanoB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO00pas3us
KYJIbTYPHBIX pacTeHuit», «[lopoapl 1oMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzaius», «Padotel akagemuka M. ®@. liBaHoBay,
«Tomumnongus», «OOBEKTHI OUOTEXHOJOTUWY», «KieTouHble KyabTyphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJIsKH TIOAO0B U KOPHEIIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS Y.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOABl M JOCTHXKEHUS CENEKIMU PACTEHUUA U
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIMIO, IJIEMEHHY IO bepmy,
COPTOUCTBITATEILHBIM  YY4aCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOpPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO LIEHTPA)».



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI

Cornmacho ®I'OC COO, ycraHaBiaMBaKOTCd TpeOOBaHUS K pe3yJibTaTam
OCBOCHUSA OOyYalOIMMHUCA TporpaMM CpeAaHero oOiiero  00pa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATBHI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHUCKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPENENCHUIO, HaJIMYue MOTHBAIMM K OOydYeHUI0  OWOJIOTHUH,
LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPAIUIUN pPA3BUTHA OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJACTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHWs, HAJIWYUE SKOJOTMYECKOrO IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» HOCTUraroTCs B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKAUMHU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, NMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIpOIleCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEJIOBEKY TPYJa U CTaplIEMy IOKOJIEHUIO,
B3aMMHOTO YBa)XXCHUS, OEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPY KaIOIIEn Cpee.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JOJKHBI OTpa)aTh TOTOBHOCTh U CITOCOOHOCTH 00YyYaroIIMXcsl pyKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PEATU3alUi OCHOBHBIX HAIPaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIErocst KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUNUCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHMMAaHUS 3HAYEHUsS OWOJOTUM B TO3HAHUH 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs JCTETHKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpPA30BaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMSI TIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX ITOCJIEICTBUMA IS
OKPYXarOUIEN CPeIbl;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YyMEHMsS TpU pELIEHUU NpoOJieM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEINpUIATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOLIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOIATrONPHUSTHBIE SKOJIOTHYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaThCS MMH B IO3HABAaTEJIbHOW, KOMMYHHMKATUBHON M COIMAIbLHON
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHON MPAaKTHUKW, OCHOBAHHOI'O Ha JIMAJIOTE
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWe chnerudUuKd OWOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOiemM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIX0OJIa U3 TJI00ATBHBIX YKOJIOTHYECKUX MPOOJIeM U
obecrieueHusT  mepexoja K  yCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAJILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOAIIMX B HEM M3MECHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOYCHHUSI HAa OCHOBE HAayyHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0IeM B peabHbIX JKU3HCHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHBIQ) 06HI€Hay‘IHBIG IMOHATHUA, OTPAXKAIOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, Ha6JII-O,ZIeHI/I€, HN3MCPCHHUC, OKCIICPUMCHT 151 z:pymx),
YHUBCPCAJIbHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIMUXCsA, CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOEHHBIE MEXIUCLIUIUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
NEeHCTBUAMM:

1) 6a30Bble JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, CUHTE3a, CPaBHEHMSI, KiaccupuKauu, 0000IeHNs ), paCKPbIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIIEIATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3M C IPYTUMH MOHSATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETISIMH;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAaKTOB U SBJICHHM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PAaCCYKIEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH M NIPOTHUBOPEYHS. B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIHPOBATH BHIBOJBI U 3aKIIOUCHHUS;

PUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaK)K€  NPOTUBOPEYMU  Pa3HOIO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
UH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs] MpOoOJeMbl ¢ YYETOM aHalIn3a MMEKUIUXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBaTh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJIEHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NTPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKaMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JIESTEIBHOCTH,
HaBbIKAMHU  pa3pellieHus MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pPELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpPETALMH, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsIX, B TOM YUCIIE IIPU CO3JaHUM YUEOHBIX U COLMAIBHBIX ITPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTh M (HOpPMYJIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIBIATh I[IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJadd pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANPABICHHBIA TMMOUCK IEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENy;

yYMETh TMEPEHOCUTh 3HAaHUS B IMO3HABATEIbHYIO U IMPAKTUYECKYIO 00JIACTH
KU3HEIEATEIIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsiX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Ipe/cTaBICHUs, KPUTHUECKHU OLIEHUBAThH
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
otbope Omonornyeckoil mHGOpMaMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3az1ay;

npuoOpeTaTh OIBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TaarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIA SA3BIK B KadecTBE CpeAcTBa Npu pabdoTe C
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJETh  HAaBbIKAMM  pAaclo3HaBaHWs M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o0mmenne:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCUM O CYIIECTBY OOCYX AaeMoil TeMbl (YyMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WLHN APYIMX yYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBaXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMe (HopMyIupoBaTh CBOM BO3PAKEHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIBb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJEHCTBUS MPHU PEIlIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4je€Ha KOJUIEKTHBA,;

OPUHUMATh LEJIM COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMH:

1) caMmoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX ACHCTBHSX U MOCTYMNKAax MO OTHOLICHHIO K JKHUBOHW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pEIICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUU Il OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaToOB
JEATEIIbHOCTH;



3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl OcBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHWM, BUbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3NIUYHBIX y4YEOHBIX CHUTYallUsiX, a TaKKe B peajbHBIX
YKU3HCHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHHUs ydeOHOro mpeamera «buomorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUSl ECTECTBEHHbIX HAayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOI'O MHPOBO33PEHMS, O BKIJIAJI€ POCCHUHCKHUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IrPAaMOTHOCTH Y€JIOBEKA IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3Mm (oOMeH BEIIeCTB M IPEeBpallleHUE
HHEPrumn), TOMEOCTa3 (CaMOperyJssiluus), YpOBHEBask OpraHu3als KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallUOHHAsI, IEHTpajibHAsl J0TMa MOJEKYJsIpHON Ouosnorun), 3akoHnl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIaJIETh METOJIaMU HAYYHOTO TO3HAHUSI B OMOJIOTHH: HAOIIOJCHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE IMOJYYECHHBIX
pE3YyJbTATOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJENATh CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPHUOT U
HYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU



IPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHHUS dHEPTUU B KIETKe, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHHUM, I NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPY>KAIOIIUX JIFO/IEH, COOJII0IEHUS] HOPM I'PaMOTHOIO MOBEJECHUSI B OKPY KaIOLIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JIOCTUIKEHUN
COBpEMEHHOW  Ouojorun U OMOTEXHOJIOTUA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHME, CLEIJICHHOE HAacCJEelI0BAaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHU/IHOTO CKPEIIMBAHUS JJIsl MpPEICKa3aHMUsl HacleJOBaHMs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OOPATOPHBIE U TPAKTUYECKUE PaldOThI, COONIOAATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(POPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAHUSA, BKIIOYAIOIIYIO IICEBJOHAYYHBIC 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMaLMU, HAYYHO-TIOMYJIIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE€ IHCbMEHHbIE M YCTHBIE COOOIICHHUS,
00001ass 6MoIOTHYecKyr0 HHGOPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnbsie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 brortorii Kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBple cucTeMbl U UX OpraHU3aLUs 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuzneneaTeIbHOCTb KIETKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41c292
5 PazMHOXkeHUE 1 MTHANBUAYAITBHOE PA3BUTHE 5 1 bubnnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE M1 U3MEHUYNBOCTD 3 15 bubmmoreka IIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
8 PeszepBHOE Bpemst 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4
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YYEBHO-METOAUYECKOE OBECIIEYEHHE

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

buonorus.10 knacc: yue6. nst o0meodpa3oBar. opraHu3aiuii: yriy0. ypoBens/ moj. pen. B.B.

[Taceunuka. — M.: IIpocBemienue, 2023. (JIunus Ku3HM)

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
http://bio.1september.ru

Bbuomnorus. https://interneturok.ru/subject/biology . Ypoxku mkonbHo# mporpammsl. Buseo,

KOHCIICKTBI, TCCThI, TPCHAXKCPHI.

NUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
http://college.ru/biologiya

http://www.shio.info

http://www.greeninfo.ru/

http://www.theanimalworld.ru/

Poccwuiickas snekTpoHHas mikouna. hitps://resh.edu.ru/.

Buneoypoku u TpeHakepbl 110 OMOJIOTHH.
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