27 28.08.2023

MUWHWCTEPCTBO INPOCBEIIEHUSA POCCUMCKOM ®EJNEPAIINN
MunucTepcTBO 00pa3oBanus U Hayku Pecnyosmmku Tarapcran

HUcnoaHuTENbHBIIH KOMUTET AJIbMETHEBCKOT0 MYHUIMIIAJTBHOI'0 paﬁOHa M I AJIbMETheBCK

MBOY '"I'mmuaszus Nel um. P. ®axperauna’

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
[IIMO «EctecTBeHHbIE 3am. gupektopa no YBP Hupexktop MBOY "I'mmua3zus
HayKH» Nel um.P. ®axpernuna"
Badwuna P. M.
Mune6aesa A.A. IIpotoxon Ne 14 ot «28» 08 Bamnynnuna @.3.
[Tporoxosn Nel ot «26» 2023 1. [Ipuka3z Ne 150-o1
082023 r. oT «28» 08 2023 .
JIOKYMEHT TTOJIITUCAH
DJIEKTPOHHOM IOITACHIO
CeptudukaT: TE3057C8DTET99B3F4D9CEQS581904168
Bnapeney: BanuynnwHa ®upysa 3aevToBHa
HenctevteneH ¢ 30.11.2022 ao 23.02.2024
N J
PABOYAS ITPOTPAMMA
(ID 2307736)

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

it ooydaromumxes 10 — 11 kiraccos

r. AabMeTbeBck 2023

[okyMeHT co3aaH B anekTpoHHow copme. Ne 27 ot 28.08.2023. NcnonHutens: BannynnuHa @.3.
Ctpanuua 1 13 22. CtpaHuua cosgana: 15.11.2023 11:59

g SIEKTPOHHbIIA
¥ TATAPCTAH




INOACHUTEJIBHAA 3AIINCKA

[Tpu pa3zpaboTKe IporpaMMsbI IO OUOJIOTUH TEOPETHIECKYIO OCHOBY JIJISl ONIPEACTICHUS MOX0I0B
K (OpMHUPOBaHMIO cOJAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBWIM: KOHIENTYyalbHbIC
nosioxeHuss GI'OC COO o B3anMO0OYCIOBICHHOCTH IICJICH, COJAEPKaHUsI, pe3yJbTaTOB 00yUeHUS U
TpeOOBaHUI K YPOBHIO TIOJATOTOBKH BBITYCKHHKOB, TOJOXEHUS 00 OOMUX IENsX W MPHUHIIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpEIHEro o0miero oopasoanus B Poccuiickoi
®Denepaluy, a TaKKe MOJ0KEHUs 0 crienupuke Ouonoruy, e€ 3Ha4eHuy B TO3HAHUU YKMBOMW MTPUPOIBI
U o0ecreueHun CYIIECTBOBAHUS 4YelloBeueckoro ooOmiecTBa. COrIacHO Ha3BAaHHBIM IOJIOXKEHHUSAM,
oTpesieNieHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMEI TI0 OMOJIOTUH B €€ CTPYKTYpa.

[TporpamMma mo OwoNOrMM AAaéT MPEACTaBICHHE O MEsAX, 00 oOmei crpaTerud OOydeHHS,
BOCIIUTAHUS U Pa3BUTHUS O0ydaroluxcs cpeicTBaMu yueOHoro mpenmera «buosiorus», omnpeznenser
o0s3aTeNbHOE MPEIMETHOE COJIEp)KaHue, €ro CTPYKTYpY, pacmpeleleHHe IO pa3fesiaM U TeMaw,
PEKOMEHIYEMYIO IOCIICIOBATEILHOCTh N3YYCHHS YIeOHOTO Marepralia ¢ YI4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3CH, JIOTUKA O0Opa30BaTEIILHOTO TIPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyJaromuxcs.

B nporpamme mo GuoNoruu TakKe YUMTHIBAIOTCS TPEOOBAHUS K MIIAHUPYEMBIM JIMYHOCTHBIM,
METaNpPeIMETHBIM ¥ MPEJAMETHBIM pe3ysibTaTaM o0y4eHHsS B (OPMHUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-T03HABATEIFHON JAeITeILHOCTH/YIeOHBIX CUCTBHI 00YJaIOIINXCS TI0 OCBOCHHUIO COJICPIKAHUS
Ouonoruueckoro oopazoBaHusl.

B mnporpamme mno Owomnorum (10-11 xmaccel, ©a30BbI ypOBEHB) pEaTU30BaH IPUHIIMII
MIPEEMCTBEHHOCTH B U3YYCHUH OUOJIOTHH, Ojarogaps ueMy B HEMl MpOoCMaTpUBAETCs HANPaBICHHOCTh
Ha pa3BUTHC 3HAHWIA, CBSA3aHHBIX C (OPMHUPOBAHHEM ECTCCTBCHHO-HAYYHOTO MHPOBO33PCHUS,
[EHHOCTHBIX OPHEHTALUN JMYHOCTH, HKOJIOTMYECKOTO MBINUICHHS, MPEICTaBICHUNH O 30POBOM
oOpa3e ®HU3HU U OEpEeKHBIM OTHOILIEHHUEM K OKpyKaroled npuponHoil cpene. [lostomy Hapsimy c
M3Yy4eHHEM 00IIe0MOIOTHIECKIX TEOPHid, a TaK)Ke 3HAHUI O CTPOCHUU >KUBBIX CHCTEM Pa3HOTO paHra
M CYIIHOCTH OCHOBHBIX TMPOTEKAIONIMX B HHUX TMPOILIECCOB B IMporpamMMe MO OWOJOTHUU YIETIEHO
BHMMAaHHUE MCTIOIb30BAHUIO TTOJIYYCHHBIX 3HAaHUW B MTOBCEIHEBHON KU3HU ISl PEIICHUST TIPUKIATHBIX
3a/1a4, B TOM 4HcIe: TpOo(UIaAKTUKNA HACIEICTBEHHBIX 3a00JIeBaHUI YeTIOBEKa, METUKO-TeHETUYECKOTO
KOHCYJBTUPOBaHUSI, OOOCHOBAaHUS OSKOJOTHYECKH IIeIeCOOOpa3HOr0 TMOBEACHUS B OKpYKarolen
IIPUPOJHOM Cpele, AaHalIu3a BIUSHUSA XO3SAWCTBEHHOW JEATEIbHOCTH 4YEJIOBEKAa HA COCTOSHHE
MPUPOJTHBIX U HUCKYCCTBEHHBIX JKOCHCTEM. Y CHWJIEHHE BHUMAHUSA K TPHUKJIAJIHOW HANpPaBIEHHOCTH
yuebHoro mnpeamera «buoIOTHA» MPOAUKTOBAHO HEOOXOAMMOCTHIO OOECHEUeHHUs YCIOBUH s
pelieHuss OJHOW W3 aKTyaldbHBIX 3aJad IIKOJBHOTO OHOIOTHYECKOTOo 00pa3oBaHUs, KOTOpas
npeanonaraet (GopMUpPOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aJalTHPOBATHCS K HM3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemaHero oOmero oOpa3oBaHUs 3aHMMaeT BaxkHoe MecTo. OHa
obecrnieunBaeT (hopMHupoBaHUE Y OOyUAIOIIUXCS MPEACTABICHUI O HAYYHOUW KapTUHE MHPA, PACIIUPSET
1 000011aeT 3HAHUS O KMUBOM MPHUPOJIE, €€ OTIUYUTEIBHBIX PU3HAKAX — YPOBHEBOW OpraHU3AIUU U
ABOJIIOIMK, CO3MA€T YCJIOBHS JUISi: TIO3HAHWUS 3aKOHOB JKMBOW TPHUPOABI, (HOPMHUPOBAHUS
(GyHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3JJ0POBOTO M O€30MacCHOTO 00pasa KU3HH, IKOJIOTUYECKOTO
MBIILIEHHUS, IEHHOCTHOTO OTHOUIEHUS K JKUBOU MPUPOJIE U YETIOBEKY.

Bonwioe 3HavueHre OMOOTHS MMEET TaKKe ISl PEIICHHs] BOCTTUTATEIBHBIX U PAa3BUBAIOIINX
3alay  CcpeAHero oOmero oOpa3oBaHUs, conuanu3anmuu oOydaronuxcs. M3ydeHue OMONIOTHH
obOecrieunBaeT ycjoBHsl AN (POPMUPOBAHUS  HMHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U
WH(OPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYIBTYPBI, CIIOCOOCTBYET WHTETpAaIlMH OMOJOTHYECKHIX
3HAaHUU C MPEACTaBICHUSAMH M3 JPYrMX Yy4eOHBIX MPEIMETOB, B YAaCTHOCTH, (U3HUKH, XUMHH U
reorpadun. HazpaHHble MONOXKEHUS O IpeaHa3HAaYeHUH yuyeOHoro npeamera «buomorus» cocTaBuiIu
OCHOBY [IJIsl OINpEAeNeHUs TOAXOAOB K OTOOpPY U CTPYKTYPHUPOBAaHUIO €ro COJEpKaHUs,
MPEJICTABICHHOTO B IPOrpaMMe 10 OHOJIOTHH.

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 27 ot 28.08.2023. UcnonHutens: BanuynnvHa ©.3. 0 AIEKTPOHHbINA
CtpaHuua 2 n3 22. CtpaHnua cosgaHa: 15.11.2023 11:59 =¥ TATAPCTAH



Ot6op comepkanusi ydeOHOro mpenmera «buosjorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI  KYJIBTYPOCOOOPa3HOTO TOIXO0Ja, B COOTBETCTBHUHM C KOTOPHIM OOYYAIOUIUECS TOJIKHBI
OCBOUTH 3HAHHWS W YMCHHS, 3HAUMMBIE 71 (OPMUPOBaHUS OOIIEH KYIbTYPBHI, OMPEACIISIONINe
aZIecKBaTHOE IIOBEJICHHWE YEJOBEKa B OKpYKaOIIeH MpPUPOJHON cpele, BOCTpeOOBaHHBIE B
MOBCETHEBHON KW3HM W TPAKTHUECKOU JnesTenbHOCTH. Oco0oe MeCTo B 3TOM CHUCTEMe 3HaHWH
3aHUMAOT JIEMEHTHI COJIEPIKAHUS, KOTOPBIE CIIY’)KaT OCHOBOH /Jisi (POPMUPOBAHUSI TPEACTABICHUIN O
COBPEMEHHOW EeCTECTBCHHO-HAyYHOW KapTHMHE MHpPa ¥ I[EHHOCTHBIX OPHEHTAIUAX JIMYHOCTH,
CIOCOOCTBYIOLIUX F'yMaHU3aIMKU OMOJIOTHYECKOT0 00pa30BaHUs.

CtpykTypupoBaHHEe coAepkKaHHMs y4eOHOro Marepuaja B MporpamMme IO OHOJIOTUU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUHA 00 OTIMYUTEIHHBIX OCOOCHHOCTSX YKUBOU
PHUPOJIBI, O €€ YPOBHEBOI OpraHU3aIlK M 3BOJIONUU. B COOTBETCTBUU C 3TUM B CTPYKTYpE Y4eOHOTO
npenMera «buonorus» BBIICIEHBI CIENYIONIME coJep)KaTelbHble JTUHUU: «buonorus kak Hayka.
Metonsl HayuHoro mno3HaHus», «Kilerka kak Ouosjorumueckas cucremay, «OpraHusMm Kak
Oumonoruveckas cucremay, «CucreMa U MHOTOOOpa3ue OpraHMYeCKOro MUpay, «IBOJIONHS >KHUBOU
MPHUPOJBIY, «IKOCHCTEMBI H TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Llenp wu3yuenus yuebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIJIaJICHHE
00y4JaloIMMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHU3aIliy KUBBIX CHUCTEM pPa3HOIO
paHTra U MPUOOPETCHHE YMEHUI UCIOIB30BaTh ITH 3HAHUS JUISl TPAMOTHBIX JICWCTBUN B OTHOIICHUU
00BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TTPOOJIEM.

Hoctuxenne 1enu wulydeHuss ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE
o0ecrneunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

OCBOCHHE OOYYAIONIMMHKCS CUCTEMBbl 3HAHUU O OMOJIOTMYECKUX TEOPUSX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THITOTE3aX, MPABWIIAX, CIYXAIIUX OCHOBOW JUIsi (OPMHpPOBAHUS TPEIACTABICHUHN O
€CTeCTBEHHO-HAYyYHOW KapTHHE MHUpa, O METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHHH, MHOTOOOpa3HH U
OCOOCHHOCTSIX JKHMBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3allud, BBIAAIOMIUXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dopMupoBaHHe Yy OOYYAMOIIUXCS IMO3HABATEIBHBIX, WHTEIUICKTYAIbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B MpoIiecce aHaIM3a TaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISA0B, UACH U
MOJIXOJIOB K M3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIiy;

CTaHOBJIIEHHE y OOydJaroImuxcs oO0meld KyabTyphl, (YHKIIMOHATBHONW TPaMOTHOCTH, pa3BUTHE
YMECHHI OOBSICHATh M OIEHWBATH SIBIICHUS OKPY)KAIOIIETO MHpa XHUBOW MPUPOIBI HA OCHOBAHUU
3HAHWH U OTIBITA, MOJIYYCHHBIX IPH U3YYCHUH OMOJIOTHH;

dbopMupoBaHue y 00y4arOmUXCsl YMEHUI HILTIOCTPUPOBATh 3HAUEHHE OMOIOTUYECKUX 3HAHUH B
MPAKTUYECKONH JEeATENIbHOCTH YEeJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXHOCTH TIO3HAHWUS YEJIOBEKOM IKHUBOW IPHPOJIBI,
HEO0OXOUMOCTH OEpe’KHOTO OTHOIICHHUS K HEeH, COOMIOACHHUS JTUYECKUX HOPM TpHU TPOBEACHUU
OMOJIOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IICHHOCTH OWOJIOTHYECKUX 3HAHWK JUIsl TIOBBIIICHUS YPOBHS SKOJOTHYECCKOU
KYJIBTYPBI, JUISI JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS,

NPUMEHEHUE TPUOOPETEHHBIX 3HAHMM W YMEHUN B TIOBCEJHEBHOW >KM3HU JUIS OLICHKH
MOCIIEACTBHUI CBOEH JEATENLHOCTH MO OTHOIICHUIO K OKPYXKAroIIeh cpeae, COOCTBEHHOMY 37I0POBBIO,
000CHOBaHUE U COOIOIEHNE Mep MPOPHUIAKTUKH 3a00JI€BaHUH.

B cucreme cpemnero oOmiero oOpaszoBanmsi «buomorus», m3ydaemas Ha 0a30BOM YpOBHE,
ABIISIETCS 00s3aTeNbHBIM Yy4YEOHBIM TMPEAMETOM, BXOISIIMM B COCTaB MpPEeIMETHOW oOjacTu
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHI.

Jnst m3ydenus: 6mosiorn Ha 0a30BOM YPOBHE CpeaHEro o0mero oOpa3oBaHHs OTBOIUTCA 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemo), B 11 kitacce — 34 vaca (1 gac B Henemio).
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COJAEPKAHUE OBYYEHUA
10 KUIIACC
Tema 1. Bnosnorus kak Hayka.
buonorus kxak Hayka. CBs3b OHOJOIMH C OOLIECTBEHHBIMH, TEXHMUYECKUMH U APYTUMH
€CTECTBEHHBIMM HaykaMu, ¢uiocodueii, 3Tukoil, screTMkoil M mnpaBoM. Posp Ouosoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.
Metoapl TO3HAHUS KUBOH NTpPUPOABI (HaOMIONEHHE, SKCIEPUMEHT, ONHMCaHUE, H3MEpEHHE,
KJaccu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAsh 00pabOTKa TaHHBIX ).
JdemoHcTpaumMu:
IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, . Yorcon u @. Kpuk.
Tabmuibl 1 cxembl: «MeTOobl TO3HAHUS KUBOW PUPOIBDY.
JlaGopaTopHble U NpaKkTH4YecKue padoThbi:
[Ipaktuyeckas paboraNe 1. «Mcronp3oBaHMe pa3iMUYHBIX METOJOB IPU  H3YyYEHHH
OMOJIOTUYECKUX 0OBEKTOBY.
Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3ALHA.
JKusble cucteMbl (OMOCUCTEMBI) KaK IpeAMET n3ydeHus: 6uosnoruu. OTIMYue )KUBBIX CUCTEM OT
HEOPraHUYECKON MPUPOBIL.
CaolicTBa 6uocucTeM U UX pa3HOOOpaszue. YPOBHU OpraHU3aluyd OMOCHUCTEM: MOJIEKYJISPHBIH,

KJICTOYHEIH, TKaHEBEIH, OpraHU3MEHHBIH, MONYJISIIUOHHO-BUA0BOI, 3KOCHCTECMHBII
(buoreoneHOTUYECKHI ), OMOC(EPHBI.
JdeMoHcTpanum:

Tabmuubt u cxembl: «OCHOBHBIE TPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUH KUBOU IPUPOIBI».

O6opynoBanue: moaens Mosekysl JJHK.

Tema 3. XuMH4YeCKHil COCTAaB M CTPOEHHUE KJIETKH.

XUMHUECKUN COCTaB KIETKH. XHUMHUYECKHE HJIEMEHTBI: MAaKpO3JIEMEHTbl, MHUKPO3JIEMEHTHI.
Bona n MuHepanbHbIE BELIECTBA.

@YHKIMY BOJbI U MUHEPAIbHBIX BEIleCTB B KieTke. [logaep:xanne ocMoTudyeckoro 0anaHca.

benku. CoctaB u ctpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMEpbI OenkoB. HezameHuMmblie u
3aMEHUMbIE AMUHOKHCIOTHl. AMMHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYphl OEIKOBOWH MOJEKYJIbI
(mepBUYHas, BTOPUYHAs, TPETUYHAs M YETBEPTHYHAs CTPYKTypa). XHMHUYECKHE CBOHCTBa OENKOB.
buonornueckue pyHKIMN OEIKOB.

®epMeHThl — Ouonoruueckue karamuzartopbl. CTpoeHue QepMeHTa: AaKTUBHBIM LIEHTD,
cyOctparHas Cneun(pUIHOCTb. KodepmeHTs!. Burtamunsl.
OtnnunsadepMeHTOBOTHEOPraHUYECKMXKATaIN3aTOPOB.

VYrneBonpl: MOHOcaxapuibl (TJIOKO3a, pubo3a U JAE30KCHpuO03a), Aucaxapuibl (caxaposa,
JIAKTO03a) U MoJIMcaxapuabl (Kpaxmall, TIIMKOIeH, LeJIo103a). buonornueckue GyHKIIMKN YTI€BOI0B.

Jlunuasl: Tpurnunepuasl, Gocomunuasl, crepouasl. I'uapoduiabHo-ruapodoOHbIE CBOMCTBA.
Buonornueckue ¢ynkuun nunuaoB. CpaBHEHHE YTIIEBOAOB, OENKOB M JIMMUAOB KaK MCTOYHHUKOB
SHEPIHH.

Hyxnennoseie kucinotel: JIHK um PHK. Hykieoruapl — MOHOMEpBl HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pynkunn PHK. Bunst PHK. AT®: crpoenue u ¢pyHkuuu.

[{utonorus — Hayka o kierke. Kinerounas Teopust — npumep B3aUMOACUCTBUS A U (aKToOB B
HayYHOM IMO3HAaHUU. MeTo/1bl U3yYeHUS KIETKH.

Knerka kak wnenoctHas >kuBasg cuctema. OOmuMe NpU3HAKK KIETOK: 3aMKHYTas HapyKHas
memOpaHna, mosiekynbl JIHK kak reneTnueckuii anmapar, CucTeMa CUHTe3a Oelka.

Tumbl  KJIETOK:  dyKapuoTHyeckas M HpokapuoTuuyeckas. (OCOOEHHOCTH  CTPOCHHSA
npokapuoTuueckor kinetku. Kierounas crenka Oaktepwii. CTpoeHHE JYKapUOTHYECKOW KIIETKH.
OCHOBHBIE OTIINYUS PACTUTEIILHON, JKUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKAa, TJIMKOKAIMKC, HX (YHKLIUH.
[Ina3matnueckass MeMOpaHa, e¢ cBoWcTBa u  QyHKumu. IluroruiazMa u  e€  opraHoufpl.
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OnnomemOpannble opranouasl kietku: OIIC, ammapatr [Nombmku, auzocomsbl. [lomyaBTOHOMHBIE
OpraHouJbl KJIETKU: MUTOXOHIPHH, IulacTUAbl. [IponcxokaeHne MUTOXOHApPUN M IUIacTHA. Bumisl
iactua. HememMOpaHHbIE OpraHOUIbI KJIETKU: pUOOCOMBI, KIICTOYHBIN LEHTpP, HEHTPHOIH, PECHUYKH,
KryTuKku. OyHKIIMY OpraHOUI0B KJIETKU. BritoueHus.

SAnpo — perynstopHblii 1HeHTp kieTku. CTpoeHue siapa: siaepHas 000Ji0uka, KapHoIlla3Mma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitaen, P. Bupxos, [x. Yorcon, ®@. Kpuk,
M. Vunkunce, P. @panknun, K. M. bap.

Huarpammsbl: «PacrpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXXUBOW NIpUpoJie», «Pacnpenenenue
XUMUYECKUX AJIEMEHTOB B )KMBOU IPUPOJIEN.

Tabmue! u cxemsl: «lleproguueckas TabnHIIa XUMHUECKUX 3JIEMEHTOBY, «CTpOECHHE MOJICKYIIbI
BOJbI», «buocunTe3 Oenkay, «CtpoeHne MoJeKynbl Oenka», «Ctpoenue pepmenrtay, «HykienHoBbie
kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CtpoeHne sykapuoTuueckoil kietkn», «CtpoeHue
JKUBOTHOM KJIETKNW», «CTpOEHUE pacCTUTEIbHOU KIETKH», «CTpOEHHE MPOKAPUOTUYECKOW KIIETKH,
«CTpoeHue s1pa KIEeTKW», «YTIeBoAb», «JIunuas».

OOopynoBaHue: CBETOBOM MHKPOCKOI, O0OOpydOBaHHWE [JIsi TPOBEACHHS HAOJIOACHHIMA,
U3MEpEHUI, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpPUATIbHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas padora Ne 1. «M3yueHue KaTaauTHUECKONH aKTUBHOCTU (DEpMEHTOB (Ha mpuMepe
aMUJIa3bl WIHM KaTanas3bl)y».

Jlaboparopuast pabora Ne 2. «l/3ydeHue CTpOSHHUS KJIETOK PACTEHUH, KUBOTHBIX U OaKTepuit
M0/ MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE.

Tema 4. ’KuzneaessTeJLHOCTDL KJICTKH.

OOMeH BemecTB, WKW MeTa0omu3M. ACCUMUIAIUS (TUIACTUYECKUA OOMEH) M JUCCUMUJIISALINS
(oHEepreTHYeCKuit 0OMEH) — IB€ CTOPOHBI €MHOTO Tpoliecca MeTadom3Ma. Posih 3aKOHOB COXpaHEHUsI
BEIIECTB U SHEPTUU B IOHUMaHUU METa00In3MA.

Tumnsl oOMeHa BemecTB: aBTOTPOoGHBIN U rerepoTpodHbIit. Poiab hepMeHTOB B 0OMEHE BEleCTB
Y TIPEBPAILCHUN SHEPTUH B KIIETKE.

®otocunte3. CmeroBas W TemHOBas (a3bl  QorocunTesa. Peaknmuu  dotocunresa.
DddexkTuBHOCTL (oTOCHHTE3a. 3HaUeHHE (POTOCHMHTE3a IJIs KU3HM Ha 3emie. BrusHue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTEe3. XeMOCUHTE3UpYIole OakTepun. 3HaUeHHE XeMOCUHTE3a JUTsl )KU3HU Ha 3eMIIe.

OHepreruyeckuii oOMeH B KieTke. PaciiernieHue BelecTB, BBIACICHHE M aKKyMYJIHUPOBAaHUE
SHEPruM B KJIETKE. DTambl JHepreTuyeckoro oomena. I'nukonus. bpoxxenue u ero Buapl. Kuciopognoe
OKHCIICHHe, WM KieToyHoe JbixaHue. OxucnurenbHoe ¢ochopunnpoBanue. P ekTuBHOCTH
HHEPreTHUEcKOoro oOMeHa.

Peakuuu marpuunoro cuntesa. ['enernyeckas nnpopmanusa u JHK. Peanuzanus renernueckoit
uH(popMaluu B KieTke. ['eHeTndyeckuii kox M ero cBoiicTBa. TpaHCKpUIILIUS — MaTPUUHBIA CHHTE3
PHK. Tpancnsiumuss — OuocunTte3 Oenka. Otambl TpaHchasuuu. KoxupoBaHue aMuHOKHCIOT. Poisb
pubocom B OMocHHTE3€e OelKa.

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitus Bupycos (/1. Y. VBaHoBckwuii).
OcoOeHHOCTH CTpOEHMS M KU3HEHHOro LWKiIa BupycoB. bakrtepuodaru. bonesnu pactenuit,
JKUBOTHBIX M UYEJIOBEKa, BBI3bIBaEMbIe BHpycamu. Bupyc ummyHozedummra uenoBeka (BUY) —
Bo30yautens CIIM[a. OOparHas TpaHCKpUIIUs, peBepraza U uHTerpasza. IIpodunaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemMoHcTpaumuu:

IToptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.
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Tabmumpl u cxembl: «Tumbl muTaHusy, «Metabonu3amy», «MUTOXOHAPHU», «IHEPreTUUECKUMA
oOmen», «Xnopormnact», «@otocunres», «Ctpoerne JAHK», «CtpoeHne u GpyHKIMOHUPOBAHUE TEHAY,
«Cunre3 Oenkay», «['eHerndyeckuil kom», «Bupyce», «bakrepuoparn», «CTpoeHHe M >KU3HEHHBIH
nuki Bupyca CIIM/]a, 6akrepuodaray, «Permmukamms JJTHK».

O6opynoBanue: moaenu-anmmukanuu «Y asoenue JJHK u tpanckpunimsy, «buocuntes 6emnkay,
«CTpoeHue KIeTku», Mojeib cTpykrypbl JJHK.

Tema S. PazMHoOkeHUe M HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKIJI, WIM J>KU3HEHHBIA LMK KiIeTku. HMHTepdaza m wmuto3. Ilpomeccsr,
nporekaromue B uHTepdaze. Permkamms — peakius matpuuHoro cuHTe3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIN HabOp — KapuoTHIL. JIUIITONIHBIA U TallJIOUTHBIA XPOMOCOMHBIE HA0OPHI.
Xpomatusl. Llutonornyeckne 0CHOBBI Pa3MHOXKEHUS U MHIUBUIYAIBHOTO PA3BUTHSI OPTAaHU3MOB.

Henenne kierkn — muto3. Cragum murosa. lIpouecchl, mpoucxoasmue Ha pa3HbIX CTaIUAX
MHUTO3a. BHOJIOrnYecKuii CMbICT MUTO3A.

[TporpamMmmupyemasi TuOesb KISTKH — arlonTo3.

@opMbl Pa3sMHOXKEHUSI OPraHMU3MOB: Oecrojoe U mosnoBoe. Buupl 0ecrosoro pa3MHOKEHUS:
NEJICHWe HaJBO€, IOYKOBAaHWE OJHO- W MHOTOKIJIETOYHBIX, CIIOPOOOpa3OBaHME, BETeTaTUBHOE
pa3MHO)KeHue. IcKycCcTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE JIJIsl CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECI0I0Tro.

Meiioz. Ctaguu meiio3a. [Iporeccsl, mpoucxosmie Ha cTaausx meiosa. [loBegenue xpoMmocom
B Meiio3e. Kpoccunrosep. buonornueckuii cMbIci U 3HaUE€HUE MEH03a.

['amerorenes — mporecc 00pa30BaHUSI TOJOBBIX KIETOK y KUBOTHBIX. [lo/oBBIE Kenesbl:
CEMCHHUKM H sUYHUKH. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX KIETOK — TaMeT (CIepMaTo30uj,
AllleKIeTKa) —  crnepmaroreHes U oBoreHe3.  OCOOEHHOCTHUCTPOEHUSAHULEKIETOK U
crepmaTto3onaoB.Omiogorsopenue. Ilaprenorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOreHe3). DMOpHOHANbHOE pa3BUTHE (IMOpHOreHe3). DTarmbl
SMOpPUOHANIFHOTO PAa3BUTHSA Y TMO3BOHOUYHBIX >KMBOTHBIX: JAPOOJIEHHE, TacTPYJAlUs, OPraHOTEHE3.
[TocTomOpuoHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHAIILHOTO PAa3BUTHS: TPSMOE, HEMPsMOe
(uumHovHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIE BHI3HIBATH
BPOX/IEHHBIE YPOJICTBA.

Poct u pasButne pacteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHHUSA: CTPOCHHE CEMEHHU, CTaJUU
pa3BUTHA.

JdemoHcTpaumuu:

Tabmunpel u cxembl: «DopMbl pa3MHOKEHUS OPraHU3MOBY, «J/IBOifHOE OIIIOAOTBOpEHUE Y
[[BETKOBBIX pacTeHHil», «BererarnBHOe pa3MHOXXEHUE pacTeHHil», «JlemeHue KIeTKu OakTepHii»,
«CTpoeHue MoJoBbIX KIETOK», «CTpoeHue xpomocomsbl», «Kierounsit mukm», «Pemmukanus JTHK»,
«Mwuto3y, «Meio3», «lIpsmoe u Hempsmoe paszBuTue», «l'aMeroreHes y MIIEKONUTAIOMUX |
yesioBekay, «OCHOBHBIE CTaIMM OHTOT€HE3a».

O6opynoBaHue: MHKPOCKON, MHUKpompenaparbl  «CrepMaTo30uasl  MIIEKOIHUTAOIIETO»,
«Sinexnerka miuekonuraromero», «KapuoknHes B KJIETKax KOpEIIKa JIyKa», MarHUTHas MOJENb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradasnoit XpoMoCOMBI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaboparopHas pabota Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpETapaTax.

JlaGopatopnast pabGota Ne 4. «M3ydeHme CTpOEHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmert u 3amaun renetuku. Mcropus pa3Butus reHeTUkd. Ponb nuronoruu 1 sMOpHOJIOTHH B
CTaHOBJIEHUHU T'€HETUKH. Bkian poccuickux U 3apyOexHBbIX y4EHBIX B pa3BUTHE M€HETHKU. MeTozbl
TEHETUKU (THOPUIONOTUYECKHM, I[MTOTCHETUYCCKHM, MOIEKYyIsIpHO-TeHeTnYeckuii). OCHOBHBIC
T€HETUYECKUE MOHATUA. ['eHeTruecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKpPEIIMBaHUM.
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3aKOHOMEPHOCTH HACJEAOBaHUS MPHU3HAKOB, ycTaHOBJICHHBIE I'. Mennenem. MonoruOpuaHoe
CKpelLIMBaHue. 3aKOH eIUHO-00pa3us TMOPHUAOB IEPBOTrO IMOKOJEHHS. [IpaBHiIO HOMHUHHMPOBAHUS.
3aKOH pacIleIUIeHHs IPU3HAKOB. [ nnore3a unctotel ramet. [10J1HOE U HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpeulMBaHME.  3aKOH ~ HE3aBUCHUMOIO  HAcle[IOBaHMs  IIPU3HAKOB.
[uToreHeTyecKue OCHOBBI JAMTHOPHIHOTO CKpEIUMBaHUS. AHaJIM3UPYIOLIEe CKpPELIUBAaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIEIIEHHs TEHOTUIIA OCOOU.

CuernneHHoe HacienoBaHue mpu3HakoB. PaGora T. MopraHa mo CHEIUICHHOMY HaclieJI0BAHUIO
reHoB. HapymieHne cueruieHns reHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XpOMOCOMHas TEOpUS HACJIEACTBEHHOCTH. [ eHETUUECKHEe KapThl.

I'enetuka nosa. XpOMOCOMHOE OIIpeNEiIeHHE I10J1a. AYTOCOMBI U IIOJOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporamMeTHble opranu3Mbl. HacnenoBanne npu3sHaKoB, CLEIIEHHBIX € IIOJIOM.

W3MeHunBOCTb. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAs M Hacle[CTBEHHas. Poib cpenbl B
HEHACJIECTBEHHOM  M3MEHUMBOCTH.  XapaKTepUCTHKa  MOJAU(PUKALMOHHON  M3MEHUMBOCTH.
Bapuauvonsslii psn M BapuanvoHHas Kpuas. Hopma peakuum npusHaka. KosmuecTBeHHbBIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoNCTBAa MOAU(PUKALMOHHONW N3MEHYMBOCTH.

HacnencrBeHHas, MaM TE€HOTUIIMYECKAas, W3MEHUMBOCTh. KoMOWHATHBHAs W3MEHYHMBOCTD.
Meiio3 1 100BOI Ipolecc — OCHOBa KOMOMHATUBHOW M3MEHUMBOCTH. MyTallMOHHAs M3MEHYHUBOCTb.
Knaccugukanuss Myranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHbIe. YacToTa W NPUYMHBI MYTaLUH.
Myrarennsie (hakTopbl. 3aKOH TOMOJIOTUYECKHX DSIOB B HaclieACTBEHHOW wm3meHumBoctn H. W.
Basunosa.

BHesnepHas HaclIeICTBEHHOCTb U N3MEHYUBOCTbD.

I'enetuka 4enoBeka. Kapuorun 4yenmoBeka. OCHOBHbIE METOJbl T'€HETUKH YEJIOBEKa:
reHealorn4ecKuil, OJIM3HELOBBIN, IUTOI€HETUYECKUI, OMOXUMUYECKUIN, MOJIEKYIISIPHO-T€HETUYECKHI.
CoBpeMEHHOE ONpElEeICHHE TeHOTHIIA: TIOJHOT€HOMHOECEKBEHUPOBAHNE, N€HOTUIIMPOBAHUE, B TOM
yuciae c¢ nomompio [I[P-ananuza. HacnencTBeHHble 3a0ojeBaHMs UeNOBEKa: TI'eHHblE OOJIE3HH,
00JIe3HM C HACIEeICTBEHHOM MpeIpacloioKEeHHOCTbIO, XPOMOCOMHbIE Oose3Hu. CoMaTHuUecKue u
reHepaTuBHble MyTaluu. CTBoJIOBbIe KJIeTKU. [IpuHIMIBI 3710poBOro oOpasa »KU3HU, AUArHOCTHUKH,
NpoUIAKTUKA M JICUEHUS TEeHeTHYEeCKHX Oosie3He. MeIuKOo-reHeTHYecKoe KOHCYJIbTUPOBAaHHUE.
3HayeHWe MEIUIMHCKOW T'eHETUKU B MPEJOTBPAILlCHMM M JICUEHHUM TIe€HETUYECKUX 3a00JIeBaHUM
4eJI0BEKA.

JdemoHcTpaumuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

TaGnuibl u cxembl: «MOHOTHOPHIHOE CKPEIIMBAaHUE U €r0 IIUTOreHeTUYecKast OCHOBay, «3aKOH
pacIIenyeHus] W €ro IUTOTeHeTHYecKas OCHOBa», «3aKOH YHMCTOTHI rameTr», «JlurubpumaHoe
ckpemuBaHue»,  «lluTomormyeckue  OCHOBBI ~ JAUTMOPUIHOrO  CKpelmuBaHus»,  «Meio3y,
«B3anMopnelicTBUE ajuIENbHBIX I'€HOB», «l'€HeTHuecKkne KapThl pacTEHUM, >KMBOTHBIX U UEJIOBEKAY,
«I'eneTnka nosay, «3aKOHOMEPHOCTH HACJIEOBAHHUS, CLEIJIEHHOTO € NOJIoM», «KapHoTuIiel yenoBeka
U )KMBOTHBIX», «Buabl n3aMeHunBOCTHY, «MoaudukanrnoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-
bakropay, «I'eHeTHKa rpymni KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

Ob6opynoBanue:  Mojenu-anmiukanuu — «MoHOruOpuaHOe  cKkpemuBaHue», «Hemomnnoe
JOMUHUpOBaHuEe», «JlurubpunHoe ckpemmBanuey, «llepekpéet XpomMocom», MHKPOCKON U
Mukporpenapar «Jpo3zoduiiay (Hopma, mytaruu GOpMbl KPBUTHEB U OKpacKu Teja), repbapuit «I"opox
ITOCEBHOM».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIAHOTO M JUTHOPUIAHOTO
CKpELMBaHUA y Ap030(HIIbl HA TOTOBBIX MUKpOIpenapaTax.

JlaGopatopnass pabora Ne 6. «M3yueHne MOIU(PUKANMMOHHON H3MEHUYMBOCTH, IMOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopHas pabota Ne 7. «AHanu3 myTtanuii y Apo30(duisl Ha TOTOBBIX MHUKpOIpenapaTaxy.
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[Tpaktuueckas padota Ne 2. «CocTaBieHHEe U aHATIN3 POJAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuus Kak Hayka M IpPOLECC. 3apOXACHHUE CENEeKIUU M nomectukanus. Yuenue H. W.
BaBunmoBa o0 1eHTpax TMPOUCXOXKICHUS M MHOTrooOpasusi KyJIbTypHbIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHBIE METOJbl CENeKIUH. MacCOBbIi W WHAMBUIYAIbHBIH OTOOPHI B CEJCKIHH
pacteHnii u XKHUBOTHBIX. OIlEeHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpEIIMBAHWE — WHOPUIMHT.
UYucras nuaus. CKpemyBaHUE YHCTBHIX JIMHWUMA. ['erepo3uc, wnm rubpumHas cuia. HepoacTBeHHOE
ckpemuBanue — ayropuauar. Otnanénnas rudpunuzanus u e€ ycnexu. MIcKycCTBEHHBINM MyTarenes u
[I0JIyYEHUE MOJIUIUIONI0B. JJOCTUIKEHUS CENIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib IpouU3BOJACTBA. ['€HHas uWHXKEHepus. OTanbl CO3JaHMS
pexomOunanTHol JIHK u TpancrenHsix opranusmoB. Kietounasi naxkenepus. KieTodHbie KyJIbTyphl.
MukpokJioHanbHOE pa3MHOMKEHUE pacTeHui. KiionupoBanue BBICOKOIIPOIYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHUE U 3THUeckue npodneMel. MO — renetudecku
MO (PULIPOBAHHbBIE OPTaHU3MBI.

JlemoHcTpauu:

[Toptpetsi: H. W. BaBunos, 1. B. Muuypus, I'. J[. Kapneuenko, M. ®. lBaHoB.

Tabmuubl u cxemsl: kKapTa «L{eHTpbl MPOUCX0XKAECHUS M MHOTO00Pa3Hs KYIbTYPHBIX PACTCHUN»,
«ITopoapl AOMANIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHil», «OTaali€éHHass TUOpUaAn3aIUsD»,
«Pabotsl akanemuka M. @. MBanoBay, «[lomumnonnusy», «O0beKThl OMOTEXHOIOTUNY, «KIeTouHbIe
KYJbTYpbI U KJIOHHUpOBaHUE», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM.

Ob6opynoBanue: MyJISDKU TUIOA0B M KOPHETIIIOOB AUKUX ()OPM M KYJIBTYPHBIX COPTOB PacTEHUH,
rep6apuii «CenbCKOX03HCTBEHHBIE PACTECHHSI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypcusi«OCHOBHBIE METOJbI M JOCTHKEHHsSI CEJIGKIIMM pPACTEHUH U >KUBOTHBIX (HA
CENIEKLMOHHYIO CTaHIHUIO, IUIEMEHHYIO (epMy, COPTOUCIBITATENbHBIH YYacTOK, B TEIUIMYHOE
X035IHCTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBosronMoOHHAs OHOJIOTHS.

[IpeanochbuUIKM BO3HUKHOBEHHS SBOJIOLNMOHHON TEOpUH. DBOJIIONUOHHAS TEOPHUS U €€ MECTO B
O6uonorun. BiusHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U APYTUX HayK.

CuzerenscTBa »BOMOLMU. [lameoHTONOrMYECKHE: TOCIEN0BATENBHOCT IOSBIECHUS BHIOB B
NaJICOHTOJIOTUYECKOM JIeTONMUCH, NepexoHble ¢opMbl. buoreorpaduueckue: CXOACTBO U pazIuyuue
¢dayH u ¢0p MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJCTBA U pa3jinyusi SMOPHOHOB pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, PyJUMEHTAPHbBIE OPIaHbl, aTABU3MBI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJIEICTBEHHOCTH M  OCHOBHBIX
MeTaboIMYeCcKUX MyTeil y BceX OpraHu3MOB.

OpomonmonHas teopust Y. /lapsuHa. [Ipeanocsinkyn BOZHUKHOBEHUS JapBUHH3MA. J[BroKymne
CHJIBI 3BOJIIOLIMK BUIOB 10 JlapBHHY (M30BITOYHOE pa3MHOXEHHME MPH OIPAaHMYEHHOCTH PECYpPCOB,
HeonpeaenéHHas U3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUIAa U 3BOJTIOIUH.

JBwxynme cuibl ((pakTopsl) SBOMIONMM BHUJIOB B MpUpojae. MyTallMOHHBIM Tpolecc H
KOMOWHATUBHAsI U3MEHUUBOCTG. [lonynsnnoHHbIe BOJIHBI U ipeld renoB. M3omsuus 1 Murpaus.

EctecTBenHsbIit 0TOOp — HampaBistomuid GakTop Bomrorun. GOopMBI €CTECTBEHHOTO 0TOOpAa.

[Tpucnoco0IeHHOCTh OPraHU3MOB KaK pPe3yJbTaT 3BOJIONHH. [IpuMepbl mpUCHOCOONICHUN Yy
Opranu3MoB. ApoMopd03bl U UIHO-aJaNTALIUH.
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Bun wu BumooOpaszoBanme. Kpurepuum Buga. OcHOBHbIe (OPMBI BHIA000PA30BAHUSA:
reorpagpuueckoe, 3KOJI0rHUECKOE.

MakposBomrorsi.  DPopMbl  3BONMIOLMHU:  (UIETHYECKAsl, TUBEPreHTHAs, KOHBEPIreHTHAs,
napaiensHas. HeoGpatumocTs 3Bosonuu.

[TpoucxoxaeHne OT HeCHELMAIM3UPOBAHHBIX NpeakoB. lIporpeccupyromas cnenuain3anys.
AJlanTuBHas pajguanus.

JdemoHcTpaumnu:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. [dapsun, B. O. Koanesckuii, K. M. bap, O. ['ekkens,
®. Mroiep, A. H. Ceep1ios.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emiie», «3apOoAbIly MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «DopMbel 00prObI 3a cymecTBoBaHue», «EcTecTBeHHBIH OTOOPY,
«MHoroo0Opa3ue CcOpTOB pacTeHuil», «MHorooopasue MOpoa KUBOTHBIX», «llomymauum»,
«MyTalMoHHasi HW3MEHYUBOCTbY», «Apomopdosb», «Mamoagantanuu», «OOwWas aereHepanus»,
«IBmwxymue cuibl 3Bodronum», «Kapra-cxema mapmpyra myremectsust Y. Jlapsunay, «bopbba 3a
cymectBoBanuey», «lIpucnocoOneHHoCTs OpraHu3MoBy», «leorpaduyeckoe BUI00Opa3oOBaHHEY,
«DKOJIOTHUECKOE BUA000PA30BaHUEY.

OO6opynoBaHMe: KOJJIEKIHMS HAaCEKOMBIX C pa3jIMYHBIMU THUIIAMH OKpackKH, HabOp IUIONOB U
ceMsiH, Kosuiekius «IIpumepsl 3alIUTHBIX NPUCHOCOOJEHUN Yy >KMBOTHBIX», Mojeidb «OCHOBHbBIE
HaIPaBJICHUS IBOJIIOLUNY», 00bEMHAs MoJieNb «CTpOEHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX Y.

buoreorpaguueckas kapra Mupa, KoJekus «PopMbl COXPAHHOCTU HCKOMAEMBbIX KUBOTHBIX U
pacteHui», Mozenp ammumkanus «llepekpéct Xxpomocom», BiaxHble Ipenapartel «Pa3zBurne
HacekoMmoro», «Pa3BuThe Arymku», Mukpomnpenapar «Jpo3zodpuna» (Hopma, MyTrauuu (Gopmbl
KPBUIHEB U OKPACKH TeJa).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHeHuUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHas padota Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KU3HU Ha 3emJie.

JloHay4HBIE IPEICTABICHUS O 3apPOXKACHNN KU3HUA. HaydHble THIIOTE3bI BOSHUKHOBEHUS KU3HU
Ha 3emsie: aOMOreHe3 U MaHcHepMus. XUMHUUYECKas 3BONIOLMSA. AOUOTEHHBIM CHHTE3 OpraHUYEeCKUX
BEIIECTB U3 HEOPraHMYECKUX. OKCHEPUMEHTAIbHOE TMOATBEPKACHUE XMMHUUYECKOH 3BOJIOLUU.
Havanbuble sTansl Ouonoruueckoit spomtonuu. ['mnoreza PHK-Mupa. @opmupoBanne MmeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE HpOTOKJIETKH. I[lepBbie KieTku u ux HBoarouusd. PopMupoBaHue
OCHOBHBIX I'DYIII )KUBBIX OPTraHU3MOB.

PazButue xxu3HU Ha 3emiie 1o 3pam u nepuoaam. Katapxeit. Apxelickasi 1 mpoOTEpO30MCKas IPHI.
[Taneo3oiickas 2pa u e€ TEpPUOABI: KEMOPHHCKUN, OPJAOBHKCKHM, CHIIYPHICKUM, JI€BOHCKUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so30iicKas dpa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nmepro/ibl: MaJeOreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiIuMaTa W TIeoJIOTHYECKUX IpoueccoB. (OCHOBHBIE 3Tallbl 3BOJIIOLHH
pPacTUTENBLHOTO U KMBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUil U KUBOTHBIX. [losiBiIeHue, pacuBer u
BBIMHUPAHUE TPYII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4yecKkoro MHpa Kak oOTpaxeHue 53BoJolIuU. OCHOBHBIE CHUCTEMAaTHUECKHE
TPYHIbl OPTaHU3MOB.

OBoronus 4enoBeka. AHTPOIOJNIOIHs Kak Hayka. Pa3BuTue mpeacTaBieHU O MPOUCXOXKACHNUN
4esoBeKa. Meronbl Hu3yueHus aHTpornoreHesa. CXOACTBa M Pa3IMyMsl 4EIOBEKAa M KUBOTHBIX.
CucreMaTn4eckoe IOJI0KEHUE YETI0BEKa.

JBmxyume cuibl (GpakTopsl) aHTpororeHesa. HacnencTBeHHas M3MEHUMBOCTD U €CTECTBEHHBII
ot6op. OO1IeCTBeHHBINH 00pa3 KU3HU, U3TOTOBICHHE OPYIUIl TPYAQA, MBIIJICHHUE, PEUb.
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OcHOBHBIE CTaIUU U BETBH HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, Yenosek ymensiid, Uemosek
npsaMoxoammi, Yenosek HeanaepraiabCkuii, YenoBek pa3ymHblii. Haxonku MCKOMAeMBIX OCTATKOB,
BpeMs CYIIECTBOBAHMsI, 00JIaCTh pacpOCTpaHeHUs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHbIE OoOJbIIME pachl: eBporeoujHas (eBpas3uiickasi), HErpo-
aBCTpaJIOUIHAS (9KBaTOpHANIbHAS), MOHTOJIOU/IHAS (a3maTcko-aMepHuKaHCKas). UYeptsl
NpUCIOCOOICHHOCTH TPEACTABUTENCH YEIOBEUYECKUX pac K YCJIOBHSM CYIIECTBOBaHUSA. ETMHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemoHcTpaumMu:

[Toptpetsi: @. Penu, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuer w1 cxeMbl: «Bo3nukHOBeHHWe CONHEYHOH cHCTeMbl», «Pa3BUTHE OpraHU4ecKoro
Mupa», «PacturenpHas kiueTkay», «KuBoTHas kinerka», «lIpokapuornueckas kieTka», «CoBpeMeHHas
CUCTEMa OpraHUYecKoro Mupa», «CpaBHEHHE AaHATOMHYECKHMX 4YEepT CTPOCHUS YeJIOBEKa U
YelI0BeKOOOpa3HbIX  00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHMX HAXOJOK IPEIKOB
COBPEMEHHOTO YEJIOBEKa», «J[peBHenmme oan», «lpesaue noan», «llepBbie COBPEMEHHBIE JTIOANY,
«YenoBeueckue pachl».

Ob6opynoBanue:  Mmymsku — «lIpoucxoxnenve  uenoBeka»  (OIOCTBI  aBCTPAJIONHTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHBbOHIA), CIENKH WIA H300paKeHUs KaMEHHBIX OpyIui
MEPBOOBITHOTO 4ENOBeKa (KaMHHU-YONIEphl, pyOuia, ckpebia), TeoXpoHOoJoruveckas TabuIa,
KoJuteKus «®opMbl COXPaHHOCTH UCKOIMAEMBbIX KUBOTHBIX M PACTEHUID.

JlaGopaTopHble H NpaKTH4YeCKHe PadoThI:

[TpakTiueckass padora No 1. «l3yueHue HCKOMAEMBIX OCTATKOB PACTEHUN U >KUBOTHBIX B
KOJUIEKLIASAX .

OKcKypeusi «OBOJIIOLMS OpPraHMYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-HAy4YHBIH WM
KpaeBeauecKuil My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAS cpeaa.

OKoJorus Kak Hayka. 3aJladyd M paszeiibl SKOJIOTMH. METOoabl IKOJIOTHYECKUX HCCIIEJOBAaHHM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIlIHAs, [IOYBEHHA,
BHYTPUOpPraHU3MEHHas!.

Okonornyeckne Qaxtopbl. Kiaccupukanus sKoJoruueckux (GakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AOuoTtudeckue GakTopbl: CBET, TeMIeparypa, BiaxHocTb. Doronepuoausm. Ilpucnocobienns
OpPraHU3MOB K JIeHCTBHIO aOMOTHYECKUX (aKTOpPOB. bruojgoruueckue puTMsl.

buotnueckue Qaxropbl. Bunel OMoTHYEeCKHX B3aUMOJEHCTBUIN: KOHKYpPEHILHS, XUIIHUYECTBO,
cumM6Omno3 u ero ¢opmel. [lapazutusm, kKoomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxJICOHUYECTBO). AMEHCaNM3M, HEUTpain3M. 3HAYeHHE OWOTHYECKUX B3aUMOJCUCTBUN IS
CYIIECTBOBaHMS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE  XapaKTEPUCTUKH  monyasiuuud. OCHOBHBIE — IOKa3aTelnd  MOMYJISALHUU:
YHUCIIEHHOCTb, MJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, MMPUPOCT, MUrpanus. JuHamuka 4uciIeHHOCTH
MOMYJISILIMY U €€ PeryJisiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkers.

Tabmuuel u cxembl: kapra «[Ipupoansie 30HbI 3emnn», «Cpeabl OOMTaHHS OPraHU3MOBY,
«Dotoneproauzmy», «llonmynsamum», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTU MOMYJSIUU WH(DY30pUu-
Tyenskn», «IIumesbie nenm.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopnast padora Ne 3. «Mopdomornueckne 0COOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUY.

JlaGoparopHas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktuyeckas padora Ne 2. «IToacuéT mI0THOCTH MONYJISIIMKA PAa3HBIX BUIOB PACTCHUI.
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Tema 4. CooOmecTBa M IKOJOTHYeCKHE CHCTEMBI.

CoobmecTBo opranuzMoB — OuoreHo3. CTpyKTypsl OMOIIEHO3a: BHI0Basi, IPOCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Bunsl-nromuHanTel. CBs3M B OHOIIEHO3E.

Okonoruyeckue cucreMbl (9kocucreMsl). [loHstue 00 »skocucremMe H  OHOreoLEHO3e.
OyHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOAYLIEHThI, KOHCYMEHThI, peayleHThl. KpyroBopor
BEIIECTB M MOTOK PHEPruM B dKocucTeme. Tpoduueckue (MHUIIEBbIE) YPOBHU SKOCHCTEMBI. [InieBsie
nenu U cetd. OCHOBHBIE TIIOKa3aTeNM SKOCHCTEMBI: Ouomacca, NPOIYKIHA. ODKOJIOTHYECKUE
OUpaMUAbl:  MPOAYKLUMH, YUCIEHHOCTH, Ouomaccel. CBoicTBa HKOCHCTEM: YCTOHYMBOCTb,
camoperyssinus, pazsurue. Cykueccus.

[TpuponHble 3KOCHCTEMBI. OJKOCHUCTEMBI 03&p M pPEK. OKOCUCTEMA XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpONOIreHHbIE HKOCUCTEMBI. ATrpo3KOoCcHCTeMBl. YpbOoskocuctembl. buonornyeckoe wu
XO035ICTBEHHOE 3HaUY€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

BuopaznooOpaszue kak ¢axTop ycroiumBocTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenne B. U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u cTpykrypa omochepst. XKusoe
BemecTBO U ero ¢pyHkuuu. OcobeHHocTH Ouocdepsl Kak riiodanbHOM 3KkocucTeMbl. [IMHaMuyeckoe
paBHOBecHe U oOpaTHasi CBsI3b B Orocgepe.

KpyroBopotbl BemiectB U OHMOr€OXMMHUYECKHE LMKJIBI 3JIEMEHTOB (yrjiepoja, asoTa).
3onanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Omocdepe 3emun. AHTPONOTEHHbIE W3MEHEHUs B Ouocdepe. [nmodanbHbIe
9KOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBaHHe MPUPOABI W dYermoBedecTBa. CoxpaHeHue OHMOpa3HOOOpa3us Kak OCHOBA
ycroifiunBoctd O6uocdeprl. OCHOBA PpalMOHANBHOIO YIPABICHUS HPUPOAHBIMH pecypcaMu M HX
ucnosb3oBaHue. JloCTHKEHHs OMOIOTUH U OXpaHa IPUPO/IbL.

JleMoHCTpanum:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsl: «llumesbie nenu», «buoleHo3: coctaB U CTpykTypay, «IlpupoaHbie
coobuiectBay, «Llenn nuranusy», «Kkojgoruueckas nupamuaay, «buocdepa u yenaoBek», « Ikocucrema
LIMPOKOJINCTBEHHOIO JIECa», «IKOCUCTEMA XBOMHOIO Jeca», «buoleHo3 BomoéMa», «ATpOLIEHO3Y,
«IIpumepHBIE aHTPOIIOI€HHBIE BO3ACUCTBUSA Ha HMPUPOLY», «BakHeHIIne MCTOYHHMKHU 3arpsi3HEHMS
BO3[lyXxa U TpPYHTOBBIX BOjA», «llouBa — BaxHeilmas cocraBistomas Ouocheprr», «DakTOpbI
nerpagauuu 1nousy, «IlapHukoBelid addexT», «DaKToOpbl PaJHMOAKTUBHOIO 3arps3HeHus Ouocgeps,
«O6mas cTpykrypa Ouocheprl», «Pacnpoctpanenue u3zHH B Ouocgepe», «O30HOBBIH 3KpaH
o6uocheps», «kKpyroopot yriepona B 0uochepe», «KpyroBopor azora B mpupoie».

Ob6opynoBanue: Mopenb-anmuivkanus «Tunuuxele OuHoOLEHO3bD», repOapuil «PacTurenbHble
coobmiecTBay, Koyuteknu «bruoneno3y», «Bpeaurenn BaXHEHIINX CENbCKOXO3IHCTBEHHBIX KYIbTYDPY,
repOapuy M KOJUIEKIIMU PACTEHUM U KUBOTHBIX, IPUHAUISkKAIIME K PA3HBIM HKOJOTHUYECKUM IpyIIIamMm
onHoro Buja, Kpachas kaura Poccuiickoit @enepanuu, n300pakeHus: OXpaHsIeMbIX BUJA0B PaCTEeHUN U
KUBOTHBIX.
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IINIAHUPYEMBIE PE3VIIBTATBI OCBOEHHA IIPOIPAMMLBI 110 BHOJIOTUM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacio ®I'OC COO, ycraHaBauBalTCs TpeOOBaHUA K pe3yJbTaTaM OCBOCHUS
0o0y4JarolMMUCS TPOTpaMM CpelHero oO0Iiero o0pa3oBaHUS: JIMYHOCTHBIM, METANpPEAMETHBIM U
MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHBI

B cTpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOEHUS IpeaMera «buonorus» BblAEIEHBI
CJIETYIOIINE COCTABJISIONINE: OCO3HAHUE O0YYaIOUMMUCS POCCUNCKON IPaXKIAaHCKOW UACHTUYHOCTH —
FOTOBHOCTH K CAaMOpPA3BUTHIO, CAMOCTOSITEIBHOCTH W CAMOOIPEACNCHUI0, HAIMYME MOTHBAIUU K
0o0ydeHHI0 OWOJIOTHH, IEICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHH JIMYHOCTH HA OCHOBE
KIIFOYEBBIX [[EHHOCTEH M UCTOPUYECKHX TPAIUIUN Pa3BUTHS OMOJIOTHMYECKOrO 3HAHHSA, TOTOBHOCTH U
CIOCOOHOCTh O0OYYaIOIUXCSl PYKOBOJCTBOBATHCS B CBOEU JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, NPUCYLIMMH CHUCTEME OWOJIOTHYECKOro 00pa30BaHUs, HAJIMYUE SKOJIOTUYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH I[N U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIndHOCTHBIE Pe3ybTaThl OCBOCHHS MpeaMeTa «bHuoorusy HOCTUralTCs B €AMHCTBE Y4eOHOM
U BOCIUTATEIbHOM  JEATEIIBHOCTU B  COOTBETCTBUM C  TPAJULUUOHHBIMM  POCCUUCKUMH
COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU M JIYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, TPUHSATHIMU B
oOuiecTBe MpaBWJIaMd M HOPMaMHu I[OBEACHHUS M CIIOCOOCTBYIOT IIpolLeccaM CaMOIIO3HaHUS,
CaMOBOCIUTAHUSA M CaMOpA3BUTHUSA, pPA3BUTUS BHYTPEHHEH MO3ULMM JIMYHOCTH, NATPUOTU3MA,
YBaXEHUSA K 3aKOHY W IPaBONOPANKY, YEIOBEKY Tpylda M CTaplieMy IIOKOJEHHUIO0, B3aUMHOIO
YBa)XE€HUA, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO U TPAAMIMSAM MHOTOHAIIMOHAIHHOTO
Hapopa Poccuiickoit @enepanun, NpUpOAE U OKPYKAIOIIEH Cpelie.

JIndHOCTHBIE pe3yNbTaThl OCBOEHHUS y4deOHOro mnpeamera «bHONOTHS» MOIDKHBI OTpaXkaTb
TOTOBHOCTb U CIIOCOOHOCTH OOydarolmuxcsi PYKOBOACTBOBAThbCA CGHOPMUPOBAHHON BHYTPEHHEU
MO3UIUEN JTUYHOCTH, CUCTEMOW IEHHOCTHBIX OpPUEHTAIIMH, MO3UTHUBHBIX BHYTPEHHHUX YOEKIECHUH,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHUCKOTO OOIIECTBA, PACHIUPEHHE >KU3HEHHOTO
OTBITa M OMNBITA JEATEIHLHOCTH B MPOLIECCE pean3alliid OCHOBHBIX HAINpPABJICHH BOCIUTATEIBHOMN
JIeATETbHOCTH, B TOM YHUCJIE B YACTHU:

1)rpaaancKkoro BOCHMTAHUS:

c(hOpMUPOBAHHOCTh TPAKITAHCKOHN MO3ZUIIMKH OOYYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TTPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH MAEATEIbHOCTH MpPU CO3TAHUM YUEOHBIX TMPOEKTOB,
pelieHnn yueOHbIX U MTO3HABATENbHBIX 3a71a4, BHITTOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH OTPEIENSITh COOCTBEHHYIO TMO3UIIMIO MO0 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM
YKU3HU U OOBSICHATH e€;

YMEHHE yYUTHIBATh B CBOUX JEHCTBHUSX HEOOXOIMMOCTh KOHCTPYKTHMBHOTO B3aUMOJCHCTBHUS
JOJIeN € Pa3HBIMU YOEXKICHUSIMU, KYTbTYPHBIMH IIEHHOCTSIMU ¥ COIIMAIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
MO3HABATEJIbHBIX U UCCIENI0BATENCKUX 3a/1ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHUIO ONIMOHEHTOB
pu 00CYXJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUW M BOJIOHTEPCKOM JIEATETLHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

c(OPMUPOBAHHOCTh POCCUUCKON Tpa)KTaHCKOW HISHTHYHOCTH, MATPUOTU3MA, YBAKECHHS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepea PoanHON, ropocT 3a cBoW Kpail, cBoto Poauny,
CBOM SI3BIK U KYJIBTYPY, IPOILLIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K IPUPOJHOMY HACJIEIHMI0 M MaMATHUKAM IPHUPOABI, JOCTUKEHUSAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;
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CIIOCOOHOCTh OIICHMBATh BKJIaJ] POCCUHCKHUX YUEHBIX B CTAaHOBJIEHUE W pa3BUTHE OWOJIOTHH,
MOHWMAHUS 3HAYCHHsI OMOJIOTUU B MO3HAHUU 3aKOHOB MPHUPOJBI, B )KH3HHU YEJIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzeiHas yoexxJ1EHHOCTb, TOTOBHOCTh K CIIY)KeHHIO U 3amure OTeyecTBa, OTBETCTBEHHOCTH 32
ero cyapoy;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIlEHUs, OPUEHTUPYICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOUICHHE K CBOMM DPOIUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSITUS LEHHOCTEH CEMEMHOMN KU3HU B COOTBETCTBUHU C TPAaTUIMSIMU Hapo10B Poccuu;

4) 3cTeTUYECKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPKEHUIO B PA3HBIX BHUJIAX MUCKYCCTBA, CTPEMJICHUE MPOSIBIATH KaueCcTBa
TBOPYECKOMN JIMYHOCTH;

5) ¢pusnueckoro BocnuTaHus, GOPMHUPOBAHMSA KYJIbTYPbI 3A10POBbS H 3MOLHOHAJIBHOIO
0J1aronosIy4us:

MOHUMAaHWE W peau3alus 3J0pOBOr0 M 0Oe30macHOro olpa3a XU3HH (30POBOE IMHUTAHHE,
COOJIIO/ICHNE TUTHEHUYECKHX TMPaBWJI W HOPM, COAJIaHCUPOBAHHBIM PEXUM 3aHATHA M OT/AbIXA,
perynsapHas (pu3nUecKas aKTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K
coOCcTBEeHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHNEe [IEHHOCTH TPaBUJ MHAMBUAYATLHOTO M KOJUIEKTUBHOTO O€30MacHOTrO MOBENCHUS B
CUTYAIUSIX, YTPOXKAIOITUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHWE TIOCJICJICTBUM M HENPUATHUS BPEIHBIX MPHUBBIUEK (YMOTPEOJICHUSI aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTh K aKTHUBHOM JI€ATEbHOCTH TEXHOJOTHYECKONM M COIMAIbHOM HampaBlIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO AESITETFHOCTD;

UHTEpEeC K pa3idudHbIM cdepaM MNpodhecCHOHANBHON eATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccun 1 peaaTnu30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbI;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

DKOJIOTMUYECKU IIeJIeCO00pa3HOe OTHOIIEHHWE K MPUPOAEC KaK HMCTOYHUKY JKU3HH Ha 3emie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIICHHE YPOBHS OKOJOTUYECKOW KYJIBTYpPHl: TPHOOpPETEHHWE ONbITa TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX TOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHHUeE TTI00aTBLHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel HX pelieHus;

CITOCOOHOCTH HMCIOJB30BaTh MPUOOpPETaEMbIE NMPU MU3YYCHHH OWOJIOTHH 3HAHUS W YMEHUS TPH
pemeHnu MpoOJieM, CBSI3aHHBIX C PAIlMOHAIBHBIM MPHUPOIONOIB30BAHUEM (COOIIOICHHUE TPABUII
MOBEJICHUSI B MPUPOJE, HAMPABIECHHBIX HAa COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMAX, OXpaHy BHUJOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATUE ACHCTBHUI, MPUHOCIUIUX BPEI OKPYXKAIOIIEH NMPUPOJHON Cpele, YMEHHE
MPOTHO3UPOBATh HEOJArONPUATHBIE SKOJOTHYECKHE TMOCIEICTBUS MPEANPUHUMAEMbIX JEUCTBUN U
MPEeOTBpPAIIATh UX;
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HQJIMYME PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKOM KyJIbTYpbl, OIBITA
JESATEIIbHOCTH 3KOJIOTUYECKON HAIIPaBIEHHOCTH, YMEHUS PYKOBOJACTBOBATHCS UMY B MIO3HABATEIbHOM,
KOMMYHHMKaTUBHOW M COLIMAJIbHOW IPAKTHKE, TOTOBHOCTHU K YYaCTHUIO B IIPAKTUYECKON AESITEIbHOCTU
9KOJIOTMUYECKOI HaIlPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAYK{ ¥ OOILECTBEHHOM MPAaKTHKH, OCHOBAHHOT'O HA JHAJIOTE KYJIbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE S3bIKOBOM M YMUTATEJIbCKOW KYyJIbTYPbl KaK CpEICTBA B3aUMOJEHCTBHS
MEX]y JIFOJIbMU U [IO3HAHUS MUDA;

NOHMMaHue crneuu(ukd OWOJIOTMM KaK HayKd, Oco3HaHHs e€ poinu B (opMupoBaHHU
PaLMOHATIBHOIO HAYYHOI'O MBILUIEHUS, CO3/JaHUM LIEJIOCTHOTO MPEJCTABICHHUS 00 OKPYKaloLIeM MHUpe
KaKk O €JUHCTBE IPUPOAIbI, YeJIOBEKa M OOLIecTBA, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OHMOJIOTMH JJIl COBPEMEHHOM IIUBUIIM3AIMH: 00ECIIEUeHUsI HOBOT'O
YPOBHSI Pa3BUTUS MEAULUHBI, CO3JIaHHE IEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX pEIIaTh
pecypcHble MpoOJIeMbl Pa3BUTHUS 4YEJIOBEYECTBA, IIOMCKA IyTed BbIXoJa M3 INIOOAIbHBIX
DKOJIOTHYECKUX Mpo0ieM u olecreyeHHus Nepexoia K YCTOHYMBOMY pa3BUTHIO, PAMOHAIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJyYCHUM OHOJOTMYECKUMX 3HAHMH B IEIAX IOBBIIEHUS OOLIei
KyJbTYpbl, €CTECTBEHHO-HAyYyHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4yacTu (yHKLIHOHAJIbHOU
IpaMOTHOCTH 00y4Jaronuxcs, GopMupyeMoi Ipu U3y4eHUH ONOJIOTHH;

NOHMMAHHUE CYHUIHOCTM METOJOB II03HAHUS, MHCIONb3YEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH MCII0JIb30BaTh MOIy4aeMble 3HAHUS /IS aHaJIM3a U O0bACHEHMS SIBIICHUH OKPY)KAOLIEro
MHUpa U IOPOMCXOJAIIMX B HEM U3MEHEHMH, YMEHME JielaTh OOOCHOBAHHBIC 3aK/IIOUEHHUs HAa OCHOBE
Hay4HbIX ()aKTOB U MMEIOIIUXCS JIaHHBIX C IeJIBI0 TOJIY4YEHUs TO0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO MCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIsl pelIeHus mpodsieM B
peabHBIX JKU3HEHHBIX CHTYaIUsX;

OCO3HAHHE IIEHHOCTH HAay4YHOW JEATENbHOCTH, TI'OTOBHOCTb OCYIIECTBIIATh IPOEKTHYIO U
HCCIIEIOBATEIBCKYIO ACSITEIBHOCTh HHAUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHU 110 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeameTHele pe3yibTaThl OCBOGHHMsS y4yeOHOro mpeamera «buonorus» BKIIOYAIOT:
3HauMMble  JUII  (OPMHUPOBAHHS  MHPOBO33PEHHUS  OOYYalOIIMXCS  MEXIUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) OoOLIeHAYYHbIE MOHITHS, OTPAaXKAIOLIUE IEIOCTHOCTh HAyYHOM KapTUHBI MHUpa U
cneuu(uKy METOJOB MO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, JHEpPrus,
SIBJICHHE, MPOLECC, CUCTEMa, HaY4HbIH (aKT, MPUHLMUI, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCClIeIOBaHUe, HAOMIOJIEHUE, W3MEpEHUe, OSKCIEPUMEHT U JpPYTrux), YHUBEpCalbHble YyueOHbIE
neiicTBus (Io3HaBaTeNlbHble, KOMMYHUKATUBHbIE, PETYISTUBHBIE), oOecreynBaronye GopMUpOBaHHE
(YHKLIMOHAIBHONH TPaMOTHOCTH UM  COLMAIBHOM  KOMIIETEHIMHOOYYaroIuxcs, CIIOCOOHOCTD
00yYaromuxcsi MCIHOJIb30BaTh OCBOECHHBIE MEXKIMCLUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHHUS U
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS B TO3HABATEIBHON M COIUAIIBHOMN MPAKTUKE.

MetanpeameTHbIE pe3yNbTaThl OCBOCHHS MPOTPAMMBbI CPEAHET0 001Iero o0pa3oBaHUs 10JKHBI
OTpaXkaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1)0a30Bble JJornyecKkue AeMCTBUS:

CaMOCTOSITENIbHO  ()OPMYJIMpPOBAaTh M aKTyaJlM3UpOBaTh IpoOJieMy, paccMarpuBaTh €€
BCECTOPOHHE;
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UCIOJIb30BaTh NPHU OCBOCHUU 3HAHUNA MPHUEMBI JIOTMYECKOTO MBIIUIEHUS (aHaiu3a, CUHTE3a,
CpaBHEHHUSI, Kiaaccuukau, o000IIeHNs ), paCKPBIBATh CMBICT OMOJOTHYECKUX TOHATUN (BBIACISTH
WX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATHSIMU);

OTIpEeIIATh eI AeSITeNbHOCTH, 3a/1aBast MapaMeTPhl U KPUTEPUH UX TIOCTUXKEHUS, COOTHOCUTH
pe3yNbTaThl ACSTENHOCTH C TOCTABJICHHBIMU LEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHATHS J1s1 OOBSICHEHUS (PAKTOB U SIBIICHHI KUBOW MPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYKACHUS (MHIYKTUBHBIC, EAYKTUBHBIC, 110 AHAJOTHH), BBISBISTDH
3aKOHOMEPHOCTH U TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BHIBOABI U
3aKIIIOUCHUS;

OPUMEHATh CXEMHO-MOJICNIbHBIC CPEACTBAa JUIsl NPEICTABICHHUS CYIIECTBEHHBIX CBS3€H W
OTHOIICHWHA B H3Yy4aeMbIX OHOJOTHMYECKMX OOBEKTaX, a TakKe IMPOTUBOPEUYUH pPA3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl ¢ YYETOM aHaIM3a MMEIOUIMXCS MaTepHAIbHBIX U
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTUBHI B JEATEIBHOCTb, OLEHHBATH COOTBETCTBHE pPE3yJIbTATOB LEJSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEITbHOCTH;

KOOPJAMHHUPOBaTh M  BBINOJHATH pabdOTy B YCIOBHUSX PpEAIbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2)0a30BbIe UCCIEA0BATEIbCKHE JeHCTBHSI:

BJIQ/IeTh HABBIKAMH Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHON NeATeIbHOCTH, HaBBIKAMH
paspeuieHuss TpoOJIeM, CIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOATENBHOMY IIOMCKY METO/I0B
pelIeHus MPaKTHYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHBIX METOOB O3HAHUS;

UCIIONIb30BAaTh PA3NUYHbIE BUJIbl JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALMU, TPEOOPA30BAHUIO U IPUMEHEHHIO B yYEOHBIX CUTYAIUsIX, B TOM YKCJE MPU CO3IaHUU
y4eOHBIX U COIMATIBHBIX IPOEKTOB;

dbopMHpOBaTE HAyYHBIA THUI MBIIUICHHS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH, KIFOUYEBBIMU
MOHATUSIMH U METOAMU;

CTaBUTh M (OopMynupoBaTh COOCTBEHHBIE 3a7ayd B 0Opa30BaTENIbHOW MAEATENbHOCTH MU
JKU3HEHHBIX CUTYaIUsX;

BBISIBIISITH TPHYUHHO-CIICICTBEHHBIE CBSI3U M aKTYAIM3HPOBATH 33/1a4y, BBIIBUTATH THUIIOTE3Y €€
pelIeHus, HaXOAUTh apryMEHTHI Ul JO0Ka3aTelbCTBA CBOMX YTBEPXKIEHHUH, 3a7aBaTh MapaMeTphl U
KPUTEPHH PELICHHUS;

aHaAJTM3UPOBATh MOJIyYEHHBIE B XOJI€ PELICHUs 3aJjaudl pe3yJbTaThl, KPUTUUECKU OLIEHUBATh UX
JIOCTOBEPHOCTb, TPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IIeJICHANpaBICHHBI TIOMCK MEpeHoca CPeACTB U CHOcOoOOB JIeHCTBHUS B
po¢eCCHOHATILHYIO Cpeay;

YMETh TIEPEHOCUTh 3HAHUS B MIO3HABATEIHHYIO M MPAKTHUECKYIO0 00IaCTH KU3HEACITETBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE UJEH, TIPEAJIaraTh OPUTrHHAIBHBIE TTOIX0/IbI U PEIICHUS, CTAaBUTh MIPOOJIEMBI U
3a]auu, JIOMYCKaloI1e allbTepHATUBHbIE PEIICHHUS.

3) padora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLUU (TEKCTE yueOHOro nocodus, Hay4yHo-
HOMYJSIPHOM TUTEepaType, OMOJIIOTHYECKUX CIIOBAPSIX U CHPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B MHTEepHeTE), aHATM3UPOBaTh HHPOPMALIMIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHHS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl M TMPUMEHATh pPa3IUYHble METOJAbl MPH TOUCKE U oTOope
Ounonoruveckoi HHGOpMAIUU, HEOOXOAUMOU JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;
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npuoOpeTaTh OMBIT  HUCMOJNb30BAHUS  MH(POPMALMOHHO-KOMMYHUKAaTHUBHBIX  TEXHOJIOTUH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMalbHYIO  (opMy  mpencTaBieHHs  OMOJOTHYECKOM
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCMOJIb30BaTh HAY4HbIM S3bIK B KadecTBE CpPEACTBa IpH paboTe C OHOJIOTrHYecKoil
uHpopManuell: MPUMEHATh XHWMHUYECKHE, (U3NYECKHEe W MaTeMaTUYeCKUe 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHATypy, HOMEHKIATYypy, HCIOJIB30BaTh M  IMPeoOpa3oBBIBaTh  3HAKOBO-
CHUMBOJINYECKUE CPEACTBA HAIJIAIHOCTH;

BJIaJI€Th HAaBbIKAMM PAclIO3HaBaHMA U 3aIUThl HH(GOpMALUU, HHPOPMAIMOHHONW 6E3011aCHOCTH
JINYHOCTH.

OgiaieHHe YHHBEPCAJIbLHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

1)oomenue:

OCYILECTBIIATh KOMMYHHUKAIIMM BO BceX cepax *KHU3HH, aKTUBHO y4yacTBOBaTh B JIMAJIOTe WIIM
JUCKYCCHH TIO CYIIECTBY 0OCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHUTEJIBHO BBINOJHEHUS INPEIIaraéMOd 3a/1ady, YYUTBIBATb MHTEPEChl MU COTJIACOBAHHOCTH
HO3ULMHI IPYTUX YYaCTHUKOB JUAIora UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CPEJCTBA OOILEHUS, NOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
NPEINOCHIIOK BO3HUKHOBEHHMS KOH(DIMKTHBIX CHUTyalldii, YMETh CMST4aTh KOH(DIUKTHI U BECTH
IIEPETOBOPBI;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJEHCTBUSA, TOHUMATh HAMEPEHUsI IPYTuX
Jqrofied, TpOSBIATH YBKUTEIBHOE OTHOIIEHHME K COOeCeIHUKY U B KOPPEKTHOH dopme
(GopMyIUpPOBATH CBOM BO3PAKECHMUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB.

2)coBMecCTHAas 1esITeJIbHOCTD:

IOHUMaThb M HCIOJb30BaTh IPEUMYILECTBA KOMAHJHOW M HMHIUBUAYaJbHOW paboThl IpH
peleHnH OMoJIOTHYECKOM Mpo0IeMbl, 000CHOBBIBaTh HEOOXOIUMOCTh IPUMEHEHHUS TPYNIIOBBIX (HOpM
B3aMMOJICHCTBYS PU pEeLIeHUH yueOHO! 3a/1auH;

BbIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHCTBUI C Y4€TOM OOIIMX HHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATD LI€JIM COBMECTHOM AEATEIbHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH JEHCTBHS 11O
€€ NOCTH)KECHMIO: COCTAaBJATH IUIAH JICWCTBHM, pacCIpenesaTh POJIU ¢ Yy4ETOM MHEHMH YYaCTHHKOB,
00CyXJ1aTh pe3ybTaTbl COBMECTHOUM pabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa M KaKJOIO YYaCTHMKA KOMaHJbl B OOLIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE IPOEKTHI, OLIEHWBATh WUAEU C TO3UIMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHHE B Pa3IMYHBIX CUTYaLUSX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryaISTHBHBIMH 1€ CTBUSIMU:

1)camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISIBICHUS IPOOJIEM M MX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYalLlUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKMX 3HAHUU I€EeBbIE€ W CMBICIOBBIE YCTAHOBKH B CBOMX
JNIEUCTBUAX M TOCTYNKAaX IO OTHOIICHUIO K JKMBOM NPHUPOJIE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATENbHYIO IESTEIbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTD
1 GOpMyJIMpOBaTh COOCTBEHHBIE 3a/1a41 B 00pPa30BaTENbHON AEATENBHOCTU U )KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PpEIICHUs MpoOJIeMbl € Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 27 ot 28.08.2023. UcnonHutens: BanuynnvHa ©.3. 0 AIEKTPOHHbINA
CrpaHunua 16 ns 22. CTpanuua cosgaHa: 15.11.2023 11:59 =¥ TATAPCTAH



pacHIMpATh paMKH Y4€OHOTO IpeAMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUIH;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIGHUBATh MPHOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (DOPMUPOBAHUIO U MPOSABICHHUIO IIMPOKOH SpyIUIMH B pa3HbIX 00JacTsAX
3HAHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbIN YPOBEHb.

2)CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISAM;

BJIAJI€Th HABBIKAMU I103HABATEIbHOW pe(IeKCHH KaK OCO3HAHHUS COBEpPLIAEMBIX JEHCTBUH U
MBICIIUTENIBHBIX MPOIECCOB, UX PE3yIbTaTOB U OCHOBAHMM, MCIIOJIB30BaTh MPHUEMBI peQIIEKCUU s
OLIGHKU CHTYAalllH, BBIOOPA BEPHOTO PEILICHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

3)npunsiTHe ceds M APYrux:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB IEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJI0oBeKa.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenmetHbie pe3ynabTaThl ocBoeHuss mporpammbl COO mo Ouosnorud Ha 0a30BOM YpOBHE
BKIIIOUAIOT crenuduyeckue ans ydeOHoro mnpeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
CIOoCOOBI JACHCTBHIA 10 OCBOCHHUIO, MHTEPIIPETAIIMHA U MPEOOPA30BAHHUIO 3HAHUHN, BUJIBI ACSITCIHLHOCTH
0 TOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUM B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, a TAKXKE B
pPEATBbHBIX KU3HEHHBIX CHTYAIlHSIX, CBA3aHHBIX ¢ OMONOTHel. B mporpaMmme mpeaMeTHbie pe3yiibTaThl
MPEJICTaBJICHBI 10 TOJaM 00y4YEeHHUSI.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs yueOHOro mpenmera «buonorus» ¢ 10 knacce HOMKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE€ M POJU OHOJOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA U
HAyYHOTO MHUPOBO33pPEHUS, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BHUTHE
Oouosioruu, PyHKITMOHAITBHON IPAMOTHOCTH YeJIOBEKA VISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE PacCKpbIBaTh COJIEpPKaHHE OMOJIOTMUYECKUX TEPMHHOB U TIOHSTHUW: JKU3HB, KIIETKA,
OpraHu3M, MeTadonu3M (OOMEH BEIIECTB M MPEBpAIeHHE YHEPTHH), TOMEOCTa3 (CaMOperysius),
YpOBHEBasi OpraHU3aIMsl KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PETIPOIYKIIHS), HACIEICTBEHHOCTD,
W3MEHUYHUBOCTh, POCT M Pa3BUTHE;

yMEHUE Wu3JlaraTh OWOJOTHYECKHE TeopuH (KJIETOYHAs, XPOMOCOMHAas, MYyTal[MOHHAs,
[EHTpadbHas JoTMa MOJIEKyIsipHOW Ouonorun), 3akousl (I. Menaens, T. Moprana, H. U. BaBunosa)
U ydeHHUs (O LEHTpax MHOT000pa3usl M MPOMCXOXKIEHUS KyIbTypHbIX pactenuii H. V. BaBumnona),
ONpEAENATh TPAaHULIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yMEHHUE BJIAJIETh METOJaMHU HAYYHOTO MMO3HAHUS B OWOJIOTHU: HAOJIIOICHUE U OTMCAHHUE KUBBIX
CUCTEM, TMpPOIIECCOB W SBICHUH, OpraHM3alys ¥ TPOBEACHHE OWOJIOTMYECKOTO HKCIEPUMEHTA,
BBI/IBIDKEHUE THIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMBIMH BEIUYUHAMH, OOBSICHEHUE
MOJYYEHHBIX PE3YJIbTAaTOB, HUCIOJIb30BAHHBIX HAYYHBIX MOHSITUN, TEOPUA M 3aKOHOB, YMEHUE NI€JIaTh
BBIBOJIbl HA OCHOBAHWY TTOJTYYE€HHBIX PE3YJIbTATOB;

YMEHHME BBIACIATh CYLIECTBEHHBIE NPU3HAKU BHUPYCOB, KIJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOUHBIX OPTaHHU3MOB, OCOOCHHOCTH IPOIIECCOB: OOMEHa BEIICCTB U
MpeBpalleHus] SHEPruu B KIETKe, (POTOCHHTE3a, IUIACTUYECKOTO W DHEPreTUYecKoro oOMEHa,
XEMOCHHTE3a, MHUTO03a, MEWO03a, OIUIOAOTBOPEHUS, Pa3MHOXKEHHS, WHIUBHUIYAIBHOIO DPAa3BUTHS
opraHusMa (OHTOTEHE3);
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YMEHHE NPUMEHATh TMOJy4YEHHbIE 3HAHUS JUIsl OOBACHEHUS OMOJOTHMYECKHUX IPOILECCOB HU
SIBIICHUH, JUIsI TPUHSTUS TPAKTHUYECKUX PEIICHUN B MOBCEAHEBHOW JKM3HHM C IETBI0 OOECTIeUueHUs
0€30MacHOCTH CBOETO 370POBBSI M 3JI0POBbSI OKPYXKAIOIIMX JIFOCH, COONIOJCHUS HOPM TPAaMOTHOTO
MOBE/ICHUA B OKpYXKalolleld MNpPUPOAHON cpeAe, INOHMMaHWE HEOOXOAUMOCTH HCIOJIb30BaHUS
JTOCTHKEHUI COBPEMEHHOM OMOIOTMH U OMOTEXHOJIOTHIA JUIsS palliOHATIBHOTO TPUPOIONOIb30BaAHUS;

YMEHHUE pelaTh 3JIEMEHTAPHbIE TEHETUYECKUE 3a]]a4l Ha MOHO- U JIMTUOPUJIHOE CKpEIlIUBaHUE,
CLEIJICHHOE HACJIeIOBAaHHUE, COCTABISATh CXEMbl MOHOTHOPHUIHOIO CKPEIIMBAHUS IS MPEACKA3aAHUS
HACJIEIOBaHUsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIOJIHATDH JAOOPATOPHBIE U MpaKTUYECKrue paboThl, COONIOAATH MpaBuiIa MpU padoTe ¢
y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM;

YMEHHE KpPUTHYECKH OILICHUBATh W HWHTEPIPETUPOBATh HH(POpPMAIHIO OHUOIOTHYECKOTO
CoJIepKaHusl, BKIIIOYAIOIIYIO TICEBJAOHAYYHbIE 3HAHUS U3 PA3JIMYHbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOM
uH(pOpMalliK, HaAYyYHO-TIONMYJSPHbIE MaTePHAaJIbl), STUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIEJOBAaHU B
OMOJIOTUH, MEIUIIMHE, OMOTECXHOJIOTHH;

YMEHHE CO3/IaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIC COOOIIEeHHUsI, 000011ast OMOIOTHIECKYIO
MH(}OPMAILIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs yueOHOro mpenmera «buonorus» ¢ 11 Knacce ROMKHBI
OTpaxkaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE€ M POJU OHOJOTHUM B CHUCTEME HAYyYHOTO 3HAHMUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHHBI MUpPA U
HAyYHOTO MHUPOBO33pPEHUS, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BHUTHE
Ouosnoruu, GyHKIMOHATEHON rPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMUHOB U TIOHSTHI: BHJ, TMOIYJIALIHS,
reHo(OoH I, ABONIONHMS, ABMXKYIIME CUIbI ((PaKTOphI) PBOJIOLUHU, MPUCHOCOOIEHHOCTH OPraHU3MOB,
BUJI000pa3oBaHue, SKOJIOrHYecKue (aKTOpbl, IKOCHCTEMA, MPOIYLEHThI, KOHCYMEHThI, PEAYLEHTHI,
[[eNU MUTaHUs, YKOJIOTHYecKas mupaMuaa, OuoreoneHos, obuocdepa;

yMEHUE U3JIarath OMOJIOTHYECKUE TeOpuH (dBOtoNMOHHas Teopus Y. JlapBuHa, cCHHTETHYECKAS
TEOPHs IBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbiiieBoro cxojcta K. M. bapa, yepenoanus
[JIaBHBIX HampaBleHuil u myrteir sBomoumu A. H. CesepuoBa, ydyenus o Ouochepe B. U.
Bepnanckoro), onpenensiTh TpaHUIIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHUE BJIJIETh METOJaMU HAYYHOTO MMO3HAHUSI B OMOJIOTHHU: HAOIIOCHUE U OMTUCAHUE JKUBBIX
CHUCTEM, TMPOIIECCOB W SIBJICHHUM, OpraHU3als W TMPOBEIEHHE OWOJOTHYECKOTO SKCIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISBICHUE 3aBHCUMOCTH MEXY HCCIEAYEMBIMH BEIUYMHAMH, OObSICHEHUE
MOJTyYEHHBIX PE3yIbTaTOB, MCIIONb30BAHHBIX HAYYHBIX TMOHSATUH, TEOPUM M 3aKOHOB, YMEHHE JIENaTh
BBIBOJIbI HA OCHOBAHUU TIOJIYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIE TNPU3HAKU CTPOEHUS OHOJOTUYECKHX OOBEKTOB: BHUJIOB,
MOMYJISIIIAMA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOT€OIEHO30B U YKOCHUCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACJIEICTBEHHOW  W3MEHUYMBOCTH, €CTECTBEHHOro  OTOOpa,  BHI000pa30BaHMI,
MIPUCTIOCOOJICHHOCTH OPraHWU3MOB, JEUCTBHUSI JKOJOTHUYECKHX (DAaKTOPOB HA OPTaHHU3MBI, MEpeHOca
BEIIIECTB M TOTOKAa DHEPTrUU B DKOCHCTEMaX, AHTPOIMOTCHHBIX W3MEHEHHWW B JKOCHCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX IIHUKIOB B Onocdepe;

YMEHHE TPHUMEHSATHh TMONyYeHHBIC 3HaHUS M OOBSICHEHHUS OHMOJOTHYECKUX IPOILECCOB U
SIBJICHUM, ISl TIPUHATHS TPAKTUYECKUX PEIICHWA B TOBCEIHEBHOW J>KM3HU C IEIBI0O OOCCTICUCHHS
0€30MacHOCTH CBOETr0 37I0POBBSI M 3710POBbSI OKPYXAIOIIMX JIIOAEH, COOIIOJEHUSI HOPM IPaMOTHOIO
MOBEICHUS B OKpYXKalolleld MPUPOAHONH cpeAe, MOHMMaHWE HEOOXOAUMOCTH WCIOIb30BaHUs
JTOCTHKEHUH COBPEMEHHOMN OMOIOTHH TSI PAIlHOHATBHOTO IPUPOIOTIOIH30BAHMUS;

YMEHHE pellaTh dJIeMEHTapHble OMOJOTHYECKHE 3a/1auk, COCTABIISATh CXEMbI IIEPEHOCa BEILIECTB
Y DHEPTUHU B dKOcHCcTeMax (IIeMy MUTaHUsA);

YMEHUE BBIIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHE pabOThI, COOIIOIATh MpaBHiia Mpu padoTe C
y4eOHBIM U JIa0OpPaTOPHBIM 00OPYJIOBAHUEM;
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YMEHHE KPUTHYCCKH OICHHUBATh M HMHTEPIPETUPOBATH HWHQPOPMAIIUIO OHOJOTHYECKOTO
COJIeprKaHUsl, BKIIFOYAIOIIYIO TICEBAOHAYUHBIC 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CPEICTBA MAaCCOBOM
uH(pOpMaIlMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), pPacCMaTpUBATh TJIOOATBHBIE HKOJIOTHYECKUE
POOJIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH 0 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIE COOOITIEHUS, 0000111as OMOJIOTHUECKYIO
UH(OPMAIINIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BATh MOHSATHIHBIN ammapaT OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

[Tpuka3 Munucrepcrsa npocseuienus PO ot 02.08.2022 Ne 653 «O06 yrBepxaeHUA
(benepanbHOro MepeyHs EKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, JOMYIIEHHBIX K
KCIIO0B30BAHUIO MIPU PEATU3alUHA UMEIOIINX FOCYJaPCTBEHHYIO aKKPEAUTALINIO
obpazoBarenbHbIX mporpamm HOO, OO0, COO» (3apeructpuponan 29.08.2022 Ne 69822)
- https://edsoo.ru/wp-
content/uploads/2023/08/%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-
%E2%84%96-653-%D0%BE%D1%82-02.08.2022.pdf

Bocnurare/ibHbIN aCNEKT.

Pa6ouas nporpamma Bocriutanus MBOY «'umnazus Nel um.P. @axperannay peanusyercs
B TOM YHCJIE U Yepe3 UCTIOIb30BaHNE BOCIIUTATEIBHOTO TIOTEHI[MANIA YPOKOB Onoioruu. Jrta
paboTa ocyIecTBIseTCs B cleayomux Gopmax:

[ToOyxnenue odyyaromxcs co0I01aTh Ha YPOKE OOIIETPUHATHIE HOPMBI IIOBEICHUS,
npaBwIa OOIICHUS CO CTapIIMMHU (TIEAArOTHIECKUMH paOOTHUKAMU) U CBEPCTHUKAMU
(oOyyaronMucs ), IPUHLUIBI Y4€OHOM TUCITUTUIMHBI U CAMOOPTaHU3alINH.

[IpuBneyenne BHUMaHUs 00y4YalOMMUXCS K ICHHOCTHOMY aCTEeKTy U3y4aeMbIX Ha yPOKax
MIPEIMETOB, SBIIEHUH, COOBITUH Yepes:

— o0paillieHre BHUMaHUsI Ha HPaBCTBEHHBIE aCIIEKThl HAYUHBIX OTKPBITHH, KOTOPBIE
M3Y4aloTCs B JAHHBIM MOMEHT Ha YPOKE; Ha MPEJICTaBUTENICH YUEeHBIX, CBA3aHHBIX C
M3y4yaeMbIMU B JaHHBI MOMEHT TEMaMH, Ha TOT BKJIAJ], KOTOPBIM OHU BHECIU B Pa3BUTHE
HAaIlIel CTpaHbl U MUPA, HAa JOCTOMHBIE OAPAXKAaHUS IPUMEPHI UX KU3HU, HA MOTHBBI UX
MOCTYTIKOB;

*/cnonb30BaHNe BOCUTATENLHBIX BO3MOKHOCTEH COIep KaHUs yueOHOro MpeaMeTa Ui
(dbopMupOBaHHS Y 00YUAIOITNXCS POCCUUCKUX TPAJUIIMOHHBIX TYXOBHOHPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX [IEHHOCTEH uepe3 mo100p COOTBETCTBYIOIIUX 3a/1a4 TSl PELICHMUS,
MPOOJIEMHBIX CUTYaIU It 00CYKICHHS B KJ1acce

*BxiroueHue B ypoK UTPOBBIX MPOIEAyp, KOTOPbIe TOMOTalOT MOAAeP>KaTh MOTHBAIIHIO
00yJaronuxcs K MOJIy4eHUIO 3HAaHUH, HAJTAXKUBAHUIO TTO3UTUBHBIX MEXIMYHOCTHBIX
OTHOIICHUH B KIIacce, MOMOTAOT YCTAaHOBJICHUIO JOOPOXKeENaTeIbHONH aTMOc(hephl BO BpeMs
ypokKa.

[IpuMeHeHNe HAa YPOKE UHTEPAKTUBHBIX (POPM pabOThI, CTUMYIHPYIOIIMX O3HABATEILHYIO
MOTHUBAILIMIO O0YYAIOIIHNXCA.

[IpuMenenue rpynmnoBoii paboTsl WK paboThl B Tapax, KOTOPbIE CIIOCOOCTBYIOT PA3BUTHIO
HaBBIKOB KOMaHAHOM paOOTHI M B3aMMOJICHCTBHIO C IPYTUMH 00 yUYaIOIIIUMHUCS.

*Br100p u Hcoap30BaHNE HA yPOKaX METO/I0B, METOIMK, TEXHOJIOTHH, OKa3bIBAIOIINX
BOCITUTATEIHLHOE BO3/ICHCTBHE HA JJUYHOCTh B COOTBETCTBUU C BOCITUTATEIHHBIM UJI€ATIOM,
LETBIO U 33/1a4aMU BOCIIUTAHMUSL.

*HunmupoBanue 1 MoAJePKKa UCCIIEI0BATENLCKOM IEATETbHOCTH IIKOJILHUKOB B (hopme
BKJIFOYEHUS B YPOK Pa3IMYHBIX UCCIEAOBATENbCKUX 3aJaHUI U 337a4, YTO JAeT
BO3MOKHOCTH 00YYaroIuMCs MPUOOPECTH HABBIKK CAMOCTOSITEIHHOTO PEIICHUS
TEOPETUIECKON IPOOIIEMbI, TeHEPUPOBaHUS U 0(POPMIIEHUSI COOCTBEHHBIX TUIIOTES,
YBaKUTEIHLHOTO OTHOIIEHUS K YY)KUM HJICSIM, ITyOJIMYHOTO BBICTYIUICHUS,
apryMEHTUPOBAHUS U OTCTAUBAHUSI CBOEH TOUKH 3PEHUSL.

*YCTaHOBJICHHE YBAKUTEIBHBIX, TOBEPUTEIBHBIX, HEPOPMATBLHBIX OTHOIIEHUH MEXTY
YUUTENEeM U yYeHUKAaMH, CO3/IaHre Ha YPOKaX IMOIMOHATEHO-KOM(POPTHON CPEIbI.
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10 KJIACC

Ne HaumeHnoBanuepasaejioB u KoaunyecrBouacos
n/n TeMIIPOrpaMMbl Bcero  Kountppatorel IIpakpadorsl
buonoruskaknayka 2 0.5
2 JKuBble CUCTEMBI U X OpraHu3aIus 1
3 XUMUYECKUN COCTaB U CTPOCHHUE 2 1 1
KJIETKH
4 Kuznenes e bHOCTHKICTKH 6
5 PazMHOXkeHUE U MTHAMBUAYaJIbHOE 5 1 |
pa3BUTHE OPraHU3MOB
6 HacnencrBeHHOCTh M g L5
M3MEHYMBOCTHOPTaHU3MOB
. CenekuusiopraHu3mMoB. 3 1
OCHOBBIOMOTEXHOJIOTHHT
8 PesepBHOEBpEeMs 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 4
[MTPOIT'PAMME
11 KJIACC
Ne HaumeHnoBanuepasaejioB u KosmmuecTBouyacos
n/n TEMIIPOrpaMMbl Bcero  Kontpaborsl  I[IpakpaGoTsi
1 DBOJIIOIIMOHHASIONOIOT U 9 1 1
) Bo3HUKHOBEHME U pa3BUTHE KUZHU 9 1 0.5
Ha 3emiie
3 OpraHu3Mbl U OKpyKaroascpena 5 1
4 CooOmiecTBa u 9 {
9KOJIOTUYECKUECUCTEMBI
5 PesepBHOEBpEMs 2
OBUIEE KOJIMYECTBO YACOB I10 34 0 )5
I[TPOT'PAMME
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