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INIOACHUTEJ/IbBHASA 3AITMCKA

[Tpu pa3paboTke mporpaMMbl MO OMOJIOTUM TEOPeTUUeCKYH) OCHOBY [iJis OTIpejiesieHust
MOJX0/I0B K (DOPMHUPOBAHUIO COJiep>KaHUsI ydeOHOro Tmpenmera «buosorusi» cocTaBuIu:
KoHIenTyanbHble monoxkeHuss ®PI'OC COO o B3auMOOOYC/IOBIEHHOCTU 1jefield, CofeprKaHus,
pe3y/nbTaToB 00y4yeHHs1 U TpeOOBaHUM K YPOBHIO TIOJATOTOBKU BBHIMTYCKHUKOB, TOJIOKEHUSI 00
00IIMX Le/iIX U MPUHLIUIAX, XapaKTepU3yHLUX COBPEMEeHHOe COCTOSIHHWE CHUCTeMbI Cpe/iHero
obmiero obpa3oBanusi B Poccuiickoii Pezieparii, a TakKe TOJI0XKEHUs O Crieluduke OUOIOTHY,
eé 3HaueHWU B TO3HAHMU >KUBOW TPUPOALI U 0OecrieyeHHWH CYIL[eCTBOBAaHUS Uesi0BeuecKoro
obmiecTBa. CoryiacHO Ha3BaHHBIM TI0JIOXKEHUSIM, OTIpe/ie/ieHbl OCHOBHbIE (PYHKI[UM TIPOTPAMMBI
1o 61oIOTHY U eé CTPYKTypa.

[Tporpamma mo Guosoruu AaéT TpeJcTaBieHne O Lensx, 00 obielt ctpateruu obyueHus,
BOCITUTaHUsT U pasBUTHS OO0yYarlUXCs CpejCcTBaMU yueOHOro Tipeamera «buomnorus»,
orpejiesisieT 00si3aTe/lbHOE TIPEAMETHOE COJiep)KaHue, ero CTPYKTYPY, pacrpeziesieHue TIo
pa3zienaM ¥ TeMaM, PeKOMeH/yeMyl0 TOC/e[j0BaTe/lbHOCTh M3yueHus yuyeOHOro MaTepuana C
YUETOM MEXIPeIMETHBIX U BHYTPUTIPEAMETHBIX CBs3€H, JIOTHKKM 00pa30BaTe/IbHOrO IMpolecca,
BO3PACTHBIX 0COOEHHOCTel 00yJaroLXCsl.

B nmporpamme 1o OHWONOrMM TakXKe YUMTHIBAIOTCA TpeOOBaHUSA K TUIAHUPYEMbIM
JIMYHOCTHBIM, MeTarpeJIMeTHbIM U TIpeJMeTHbIM pe3ysibTaTaM o0yueHUss B (OPMUPOBAHUU
OCHOBHBIX BHU/IOB YueOHO-TI03HaBaTeIbHOU [1eSITe/TbHOCTH/YUeOHBIX eHCTBUM 00YUarOLUXCs T10
OCBOEHHIO CO/iepyKaHusl OM0IOTHYeCcKOro 0Opa3oBaHusl.

B mporpamme mo 6uonornu (10-11 kmaccel, 6a30BbIM YPOBeHb) peann30BaH TPUHIUI
NIpeeMCTBEHHOCTH B HW3yueHUM Ouosioruu, Osarozapss ueMy B Hel TIIpOCMaTpUBAeTCs
HalpaB/IeHHOCTb Ha pa3BUTHE 3HAHWM, CBA3aHHBIX C (HOPMUPOBAHUEM eCTeCTBEHHO-HayuHOTO
MHUPOBO33D€HUs, L|eHHOCTHBIX OpHeHTaluil  JINUHOCTH, 3KOJIOTMUeCKOro  MBbIIIeHus],
TIpe/ICTaB/ieHnid O 37I0pOBOM 00pa3e >KU3HM M Oepe)KHbIM OTHOIIIEHWeM K OKpY»Karoleu
npupofHoii cpefie. IlosToMy Hapsily C u3yueHHeM 001[eOHO0/IOTHUeCKUX Teopuid, a Takke
3HaHWM O CTPOEHUU >KMBBLIX CUCTeM Pa3HOr0 paHra U CYIHOCTH OCHOBHBIX MPOTEKAOLUX B HUX
MPOLIeCCOB B TporpaMMme 1Mo OWOJIOTHM Y/ie/leHO BHUMaHWEe MCIO/Ib30BaHUI0 TIOTyYeHHBIX
3HaHWM B MOBCEHEBHOW >KWU3HU [I/Is pellieHus TIPUKJ/IaHbIX 3a/jau, B TOM 4KcC/ie: Po(UIakTUKu
Hac/le/ICTBeHHbIX ~ 3a0o/sieBaHUM  4YeslOBeKa, MeJUKO-TeHeTUUeCKOr0  KOHCYJIbTUPOBaHUS,
000CHOBaHHST FKOJIOTUYECKU 11e/1ieco00pa3HOro TOBe/IeHHsI B OKPY)KAOIel TIPUPOAHOM cpefe,
aHa/M3a BJ/IMSIHUSL XO3SCTBEHHOW [IeSiTe/TbHOCTU YesioBeKa Ha COCTOsIHMe TIPUPOJAHBIX U
WCKYCCTBEHHBIX 3KOCHCTeM. Y CH/leHHe BHUMaHUS K TIPUK/IQHOW HAIpaB/IeHHOCTH yueOHOTO
npeameTta «buosiorusi» MpoAUKTOBaHO HEOOXOJUMOCThIO obecrieueHUs YCIOBUM [Jisi pelleHust
OJJHOM M3 aKTyasIbHBIX 3a/jau IIIKOJBHOTO OMOIOTHYecKoro oOpa3oBaHus, KOTOpasi Mpe/rno/iaraet
¢dopmupoBaHre y 00ydYarouuxcsi CrOoCOOHOCTH a/larTUPOBAThCS K W3MEHeHUsIM JIWHAMUUHO
pa3BHBAIOLLETOCsI COBPEMEHHOT0 MUpa.

Bbuonorusi Ha ypoBHe cpesiHero o0ilero obpa3oBaHUsi 3aHMMaeT BakHOe MecTo. OHa
obecrieuriBaeT (HOpMHUpPOBaHWE y OOYYarOIIUXCs TIPe/CTaB/IEHUM O HAy4YHOM KapTHHEe MHpa,
pacimpsieT ¥ 0600111aeT 3HaHUS O KUBOMW MPUPO/e, €6 OTIMUUTETbHBIX MPU3HaKaX — YPOBHEBOU
OpraHM3aliui W S5BOJIIOLMH, CO3JAéT YC/IOBUSL [Jisi: TIO3HAHUSI 3aKOHOB >KUBOW TIPUPOJBI,
dbopMrpoBaHust (GYHKI[MOHATBLHOW TPaMOTHOCTU, HAaBBIKOB 37I0POBOTO M Oe30macHoro obpasa
YKU3HH, KOJIOTUYECKOTO MBIIILJIEHUs], LIeHHOCTHOTO OTHOILIeHHS K KUBOU MPUPO/ie 1 UesIOBEKY.

Bosbiioe  3HaueHue OuWOJIOTMST MMeeT TakXKe JJisi pelleHdsi BOCIUTATeNbHBIX U
Pa3BUBAKOIIMX 3aZiau cpeHero obinero obpa3oBaHus, COMANM3auy ooyJaronuxcs. VizyueHue
buosiorum obecrieuriBaeT yCJIOBUS JJist ¢dbopmupoBaHus VHTeJIIeKTya/TbHbIX,
KOMMYHHUKAIIMOHHBIX ¥ WH()OPMAIIMOHHBIX HABBIKOB, 3CTETUUYECKON KYJbTYPbI, CIIOCOOCTBYET
VHTerpaluu OMOJIOTMUecKUX 3HaHUM C TpeJCTaB/leHUsMUA U3 APYruX yueOHBbIX TpeJMeTOB, B
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YacTHOCTH, (pU3UKU, XUMUH U Teorpadur. Ha3BaHHbIe 110/10’KeHUs O TipeJiHa3HaueHnH yuebHOro
npeaMeTra «buosnorus» coctaBWwIM OCHOBY [/l OMpejefieHUsi TOAXO/0B K OTOOpy u
CTPYKTYPHUPOBAHHIO ero CoJiepyKaHusi, Ipe/iICTaB/IeHHOr0 B TIPOrpaMMe 1o 6HUO0JIoTHH.

Otbop cogepxanust yueOHOro mipeaMeTa «bronorus» Ha 6a30BOM ypOBHe OCYIIIECTB/IEH C
MO3ULIMK KYJIbTYpOCOOOpa3HOro MO/X0/a, B COOTBETCTBUU C KOTOPBIM O0yYarolyecs J0/KHbI
OCBOWTH 3HAHHUSI U YMEHHUs, 3HaUMMble /711 GOpMHUpPOBaHUs 00Leil Ky/lbTYpbl, ONpe/esoiiie
a/leKBaTHOe TIOBe/leHHe uesioBeKa B OKpYsKarollled TpUpPOJHON cpefe, BocTpeOOBaHHbIE B
TIOBCEJTHEBHOM >KM3HU U TIPAKTUYECKOH fesTesibHOCTH. Ocoboe MeCcTO B 3TOM cHUCTeMe 3HAaHUMN
3aHMMarOT 3/IeMeHTbl COJlep)KaHusl, KOTOpble Cay)KaT OCHOBOW [ (OpPMHPOBaHUSA
Mpe/iCTaB/IeHU O COBPEMEHHOM eCTeCTBeHHO-HayYHOW KapTMHe MHpa U L[€HHOCTHBIX
OPUEHTALUSIX JIMUHOCTH, CITIOCOOCTBYIOIMX TyMaHU3aLMK OHMOIOrMUecKoro o0pa3oBaHusl.

CTpyKTypHpOBaHHe COJiep>kaHuss yuyeOHOro MaTepwana B TporpamMMe 10 OHOIOTHH
OCYIIIECTB/IEHO C YYETOM MPUOPUTETHOTO 3HaueHWsl 3HAHWH 00 OTJIMUMTEbHBIX 0COOEHHOCTSIX
)KUBOW TPUPOJblI, O eé ypOBHEBOM OpraHusalii U 3BOJIIOLMU. B COOTBETCTBUMM C 3TUM B
CTpyKType ydebGHOro ripegmera «buosiorusi» BbifiesieHbl CeAyrole Cofiep>KaTesbHble JTUHUU:
«buonorus kak Hayka. MeTo/ipl HAyuHOTO M03HaHUs», «KeTka kak Ouosornyeckasi cucremMa»,
«Opranusm Kak buosioruueckasi cucreMa», «Cucrema U MHOroobpasue OpraHMueckoro Mupa»,
«DBOJTIOLMS YKUBOW TIPUPO/IbI», «DKOCUCTEMBI U MPUCYIIME UM 3aKOHOMEPHOCTU».

Llens u3yuenusi yueGHoro rmpeamerta «buosoruvs» Ha 0a30BOM ypOBHE — OBJIaJieHHe
00y4JaroIyMHC 3HAHUSIMU O CTPYKTYPHO-(YHKLIMOHA/TBHOM OpraHW3alii JKUBBIX CHCTEM
pa3HOro paHra v npuoOpeTeHre YMeHU UCI0/b30BaTh 3TH 3HAHUS JIJIsl TPaMOTHBIX JeHCTBUM B
OTHOIIEHUY 00bEKTOB >KMBOW TIPUPO/IbI ¥ PELeHus] Pa3/TUUHbBIX )KU3HEHHBIX ITPO0OJIeM.

HoctxeHnue 1enu usydeHuss yuebHoro mnpegmera «buosorusi» Ha 6a30BOM ypOBHe
obecrieunBaeTCs pelieHueM CJle/IyIOLUX 3a/au:

OoCBOeHHe OOyuaroIMMHUCST CUCTeMbl 3HaHUM O OMONOTMYECKMX TeOpUsX, YUeHHsIX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TMIOTe3aX, MpaBWiax, C/Ay’Kallldx OCHOBOW AJsi (POPMHUPOBaHUS
TpeJiCTaB/eHNd O eCTeCTBeHHO-Hay4YHOM KapTMHE MHpa, O MeTOZJaX Hay4yHOro [103HaHuf,
CTPOEHHH, MHOroo0pa3vy U OCOOEHHOCTSIX JXMBBIX CHCTEM pa3HOrO YPOBHS OpraHH3alyy,
BBI/JAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX UCC/Ie[JOBaHUSIX B O1OJIOTHY;

¢dopmupoBaHre y 00yuarOLUMXCsl TO3HABATE/bHBIX, MHTEIIEKTyaJbHbIX M TBOPYECKHX
CIIOCOOHOCTel B TIPOLIeCCe aHa/u3a AaHHBIX O MYTSAX Pa3BUTUS B OMOJIOTUM HaYYHBIX B3IJISZIOB,
uZlel ¥ MOZIX0/0B K U3yUeHUIO KUBBIX CUCTEM Pa3HOI'0 YPOBHSI OpraHu3aLuy;

CTaHOBJIeHWe y oOydJaroimxcs oOImel Ky/ibTypbl, (YHKIHMOHAJBHOW TI'PaMOTHOCTH,
pa3BUTHe YMeHUM OOBSICHATH M OL|eHWBATh SIBJIEHHSI OKPY)KAIOLIero Mupa >KMBOW MPUPOAbI Ha
OCHOBAHHWU 3HAHUM U OTbITA, MOJyYeHHbIX TIPY U3yueHUH 610JIoTuy;

¢dopmrpoBaHre y 0OyYaroLMXCs YMEHHM WUIIOCTPUPOBaTh 3HaueHHe OHOoIorndyecKyx
3HaHWM B TMPAKTUYeCKOW [eATebHOCTU Yel0BeKa, pa3BUTUM COBPEMEHHBIX MeJULIMHCKUX
TeXHOJIOTHUH U arpoOMOTeXHOJIOTHIA;

BOCIUTaHWe YOeKJEHHOCTH B BO3MOXKHOCTH TI03HAHWSI Ue/IOBEKOM >KUBOW TIPHUPOZBI,
HeoOxoaUMOoCTH Oepe)KHOr0 OTHOLIEeHUs K Held, COO/TI0ieH s STUUeCKNX HOPM TpY MPOBejeHnH
O10/I0TMUeCKUX UCCIe[JOBaHuM;

OCO3HaHWe 1|eHHOCTH OMOJIOTHUeCKMX 3HAHWM [Jisl TIOBBIIIEHUS] YPOBHSI 3KOJIOTHYeCKON
KyJbTYPBbI, 17151 (POPMUPOBaHUS1 HAYYHOIO MUPOBO33DEHUSI;

npuMeHeHWe TPUOOPeTEHHBIX 3HAHMM M YMEHHH B TIOBCEJAHEBHOMN >KU3HHU [JISi OLeHKH
TIOC/TIeICTBUM CBOel [1esiTe/IbHOCTH T0 OTHOLLEHWIO K OKpY»Karolleil cpefie, COOCTBeHHOMY
3[10POBBIO, 000CHOBaHMeE U COO/0AeHHe Mep MPOGhUIaKTUKK 3a00s1eBaHUH.

B cucreme cpesHero obiriero obpa3zoBanusi «buonorusi», u3yuaeMasi Ha 6a30BOM ypOBHe,
sB/IsieTcsl 00si3aTe/lbHBIM yueOHBIM TIpeMEeTOM, BXOZSIIMM B COCTaB TpeJMETHOW o06sacTH
«EcTecTBeHHO-HayuHble TIpeZIMeThI».



Inst uzyueHust 6uosoruy Ha 6a30BOM YpPOBHe cpeziHero o01iero ob6pa3oBaHUsI OTBOAUTCS
68 uacoB: B 10 knacce — 34 yaca (1 uac B Heziento), B 11 knacce — 34 vaca (1 yac B Hefie/to).



COJEPXAHUME OBYYEHUSA
10 KJTACC

Tema 1. buosiorus Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIeCTBEHHBIMH, TEXHUUYECKUMU U [IPYTUMH
eCTeCTBeHHbIMM HayKamu, (uiocodueli, 3THKOH, 3CTEeTUKOW W TIpaBoM. Posib OGuonoruu B
(opMHpOBaHNYM COBpEMEHHOM HayYHOU KapTuUHBI Mupa. CrcteMa OMOI0OrHYecKux HayK.

MeTo/ibl TI03HAHUS KUBOW MPHUPO/IbI (HabsrojeHre, SKCIiepuMeHT, OTMCcaHre, U3MepeHue,
KaccuuKarys, MoZeTMpOBaHNe, CTaTUCTHYecKasi 00paboTKa JaHHBIX).

JleMOHCTpanuu:

IToprpertsr: Y. lapsun, I'. Mengens, H. K. KonbLos, /K. YoTcoH u @. Kpuk.

Tabmuiipl ¥ cxeMbl: «MeTo/ibl TT03HAHUSI )KUBOW TIPUPOAbI».

JlabopaTopHbIe U MPaKTHUYeCKHe paboThI:

[Mpaktryeckass pabora Ne 1. «lcronb3oBaHWe pa3/UUHBIX METOJOB TIPU H3yUeHUH
OroornyecKux 0ObEKTOBY.

Tema 2. JKuBble cUCTeMbI ¥ UX OpraHu3aIus.

JKuBble cucrembl (OHOCHCTEMBbI) Kak TpeiMeT H3yueHWs Ouosiornv. OTIMUMe >KUBBIX
CUCTEeM OT HeOpraHM4eCKOM PUPO/bI.

CpoiictBa OwocucteM W WX pasHooOpasvWe. YPOBHM OpraHM3alull  OMOCHCTEM:
MOJIEKY/ISIPHbIM,  K/IeTOUHbIM,  TKaHEeBbIM,  OpraHW3MeHHbIM,  MOMYJSILMOHHO-BU/I0BOMH,
9KOCHUCTEeMHBIN (OHOreoleHOTHUeCKHH), OMoCqepHBIH.

JleMOHCTpanuu:

Tabmunpr 1 cxembl: «OCHOBHbIe TIPU3HAKH JKU3HW», «YDPOBHU OPraHU3aL[UM >KUBOM
MpyupoabD».

O6opyzoBanue: Mozesb MosieKysibl JJHK.

Tema 3. XuMHUeCKHI COCTaB U CTPOeHNeE KJIETKH.

XUMHMUECKUII ~ COCTaB  K/JIeTKM. XMMHWUecKue  37eMeHTbl:  MaKpO3/eMeHThl,
MHUKpO3/ieMeHThl. Bosla 1 MUHepasibHbIe BelllecTBa.

@®yHKLMM BOZABI U MHUHepa/bHBIX BelecTB B KjeTke. Ilojjep)kaHue OCMOTHUECKOTrO
HanaHca.

Benku. CocraB u cTpoeHue 0eKOB. AMHHOKHC/IOTBEI — MOHOMepbI OenkoB. He3ameHnMbIe
Y 3aMeHUMble aMHHOKHC/IOTHI. AMUHOKUCIOTHBI COCTaB. YPOBHU CTPYKTYpbl 6enkoBoi
MoOJIeKyJ/ibl (TlepBUYHAsl, BTOpPUYHAs, TPeTHMUHasi M UeTBepTHUHas CTPYKTypa). XHUMHUUecKue
cBoiicTBa OesikoB. buonornueckue ¢hyHKI[UH 6eKOB.

depmeHTbl — OHoONOrMYeckue Karanu3aTopbl. CTpoeHre QepMeHTa: aKTHUBHBIM LIEHTD,
cybctpatHasi  crienduuHocTh.  KodepmeHThl. ButamuHbl.  OTivuus  ¢epMeHTOB  OT
HeopraHMuecKrx KaTaan3aTopoB.

YrneBogpl: MOHOCaxapu/pbl (T/10K03a, prbo3a u Jie3okcupubo3sa), Jucaxapyzbl (caxaposa,
JaKTO3a) W TojMcaxapufibl (Kpaxmas, T/IMKOTeH, Le/tosnos3a). buonornueckue QyHKLuM
yT/J1eBO/IOB.

Jlurupaer:  Tpurnuuepugsl, Gochomummap, crepouasl.  'wapodunbHO-rHAPodoOHBIE
cBolicTBa. buonornueckue gyHkiuu munugoB. CpaBHeHWe YIieBOJOB, Oe/KOB U JIMIMU0B Kak
VICTOYHMKOB SHEPrHUM.

Hykneunossle kucnotsl: IHK u PHK. Hykeotybl — MOHOMepb! HYK/IEUHOBBIX KUC/IOT.
Crpoenve u ¢ynkuun [JHK. Ctpoenue u ¢ynkumu PHK. Buzabsr PHK. AT®: cTpoeHue u
GyHKLMN.

[lutonorusi — Hayka o KjeTke. KyeTouHass Teopusi — mpuMep B3auMOJENCTBUS Ujeill U
(akTOB B HAYYHOM ITO3HAHUU. MeTo bl U3yUeHUs! KIIeTKHU.



Knetka Kak LjefiocTHasi >kvBasi cucrema. OOlie NpU3HAKKU KJIETOK: 3aMKHYTasi Hapy KHast
MeMOpaHa, Mosiekysibl JJHK Kak reHeTHuecKuii anmapar, CicTeMa CHHTe3a berka.

Tunbl K/IETOK: SyKapuOTHuUecKass U TpokapuoThueckas. OcoOeHHOCTH CTpOeHUst
NpOKaproTUYecKor kieTku. KietouHas creHka 6akTepuid. CTpoeHHe 3yKapruOTUYeCKOU K/IEeTKH.
OCHOBHBIE OT/INYHMSI PaCTUTETHLHOM, )KUBOTHON U TPUOHOM K/IETKH.

[ToBepXHOCTHBIE CTPYKTYphl K/IeTOK — K/eTOYHasl CTeHKa, TJIMKOKAIUKC, UX (PYHKLIMU.
[Tna3matryeckasi MemOpaHa, eé cBoWcTBa M GYHKUuM. LluToruia3Ma W €€ OpraHOH/bL
OpHomembpaHHble opraHoupb! Kinetkd: JIIC, anmapat [osbmxu, mi3ocomsl. [1omyaBTOHOMHBIE
OpraHou/ibl K/IeTKW: MWUTOXOHJPHHM, InacThipl. IIpoucxoxjeHue MUTOXOHJAPUM U TUIaCTUZ,.
Buzpl nnactug. HemeMOpaHHbIe OpraHOWbI KIETKU: PUO0COMBI, K/IETOUHBIHN LIEHTP, L{eHTPHOJIH,
PECHUYKH, )XTYTUKU. DyHKI[MM OPraHOUI0B K/IeTKU. BKatoueHus.

S1npo — perynsTopHbIi LleHTp KieTkd. CTpoeHue siipa: sifepHast 000/10uKa, Kaproruia3ma,
XPOMAaTHH, [PbIIIKO. X POMOCOMBI.

TpaHCrnopT BeLecTB B K/IeTKe.

JleMoHCTpanuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. lllsanx, M. [llneinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkuuc, P. ®pauknul, K. M. bap.

HOuarpammel:  «PacnipefieieHde XMMMUYECKHUX 3JIEMEHTOB B HEXWBOM IIPHUPOJE»,
«PacripesieneHrie XMMUUECKUX 3/1eMEHTOB B KUBOU MPUPO/E».

Tabmunpl 1 cxemel: «Ilepuoguueckass Tabnuija XUMUUYECKUX 37eMeHTOB», «CTpoeHHe
MOJIeKYJIbl BOJbl», «brocuHTe3 Gesika», «CTpoeHre MojieKy/bl Oesika», «CTpoeHue dhepMeHTa»,
«HyknennoBble kuciotel. [JHK», «Ctpoenue monekynbl AT®», «CTpoeHre 3yKapuOTUUeCKOU
KJIeTKW», «CTpoeHHe >XUBOTHOM KieTKu», «CTpoeHue pacTUTe/NbHOU KieTku», «CTpoeHue
MPOKapUOTUUECKOU K/IeTKW», « CTpoeHHe siipa KJIeTKU», «YTeBOAbD», «JIumuasn».

Ob6opyzoBaHue: CBETOBOW MHMKDPOCKOM, 00OpyZoBaHMe AJisi TIPOBeJeHUs] HaOJIroJeHuH,
M3MepeHnH, SKCIIepUMEHTOB, MUKPOIIperiapaThl pacTUTeNbHBIX, )KUBOTHBIX M OaKTepHaibHbIX
KJIETOK.

JIabopaTopHbIe U MPaKTUUYeCKHe PaboThI:

JlabopaTopHasi pabota Ne 1. «/3yyeHue KaTalUTUUeCKOM aKTUBHOCTU (epMeHTOB (Ha
IIpYMepe amMuIasbl WY KaTanasbl)».

JlabopaTopHasi pabora Ne 2. «V3yueHue CTpOeHHSI K/IeTOK paCTeHWM, >KUBOTHBIX M
GakTepuii 1MoJ, MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpeliapaTax 1 Ux OIHCaHue».

Tema 4. )KuzHeesATe/IbHOCTh KJ/I€TKH.

ObmeH BemjectB, wi MeTabomu3M. Accumwisiius — (TUTaCTHUECKUH 00MeH) W
JUCCUMWIALIMSA (9HepreTUuecKrii 00MeH) — ZiBé CTOPOHBI eJUHOTO Mpoiiecca MeTabom3ma. Posb
3aKOHOB COXPaHeHHsI Bel|eCTB U SHePruy B IOHUMaHUK MeTabos3Ma.

Turel 0OMeHa BeleCcTB: aBTOTPOGHBIA U TeTepoTpodHbIA. Ponb dhepMeHTOB B 0OMeHe
BeLeCTB U NpeBpalljeHUH SHePruy B KJIeTKe.

dortocuHTe3. CBeToBasi M TemHOBasi ¢a3bl (oTOoCUHTe3a. Peakumu (oTocuHTe3a.
OddeKTUBHOCTL (POTOCHHTe3a. 3HaueHre (GOTOCUHTe3a /i/1s1 )KU3HU Ha 3emsie. BiiusiHue yciioBuid
cpenbl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIIEHHS €T0 MTPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTeHHUH.

XemocuHTe3. XeMOCHHTe3upyle OakTepuy. 3HaueHHe XeMOCHHTe3a /s >KA3HU Ha
3emite.

OHepreTnyeckuii oOMeH B  KieTke. PacijernsieHue BellecTB, BblJe/eHHe U
aKKyMy/IMpOBaHUe SHePruM B KieTKe. JTarbl sHepreTuueckoro obmMena. I['mukonus. bpoxxeHue u
ero BHAbl. KuciopogHoe OKHC/IeHVe, WIM KJIeTOYHOe JblxaHwe. OKuC/IUTeIbHOE
dochopunpoBanue. IHPeKTUBHOCTb IHEPreTUUeCKOro ooMeHa.

Peakijum MartpuuyHoro cuHresa. [‘eHeruueckas wuH(popmauus u [JHK. Peanusanus
reHeTUYeCKOW MH(oOpMalMu B KieTke. ['eHeTHuyecKui KOJ W ero CBOMCTBA. TpaHCKpUILUS —



MaTpuuHblii cuHTe3 PHK. TpaHcisiius — 6uocuHTe3 Genka. ATanbl TpaHCIAuu. KogupoBaHue
aMUHOKHUCIIOT. Posib pubocom B 6riocrHTe3e Gernka.

Heknerounele ¢opmbl >Xu3HM — BUpychl. Vctopusi otkpeiThg Bupyco (. U.
VBaHoBckwuii). OcOGEHHOCTH CTPOEHUS M )KU3HEHHOT'O 1j1K/ia BUpycoB. bakreprodaru. bonesnu
pacTeHWH, )XKUBOTHBIX U 4Ye/IOBeKa, BbI3bIBaeMble BUpycamMu. Bupyc uMMyHozeduLiMTa yesoBeKa

(BMY) - Bos3bygurens CIIM[a. OO6paTHas TpaHCKpHILMs, peBepTa3a M HWHTerpasa.
[TpodumnakTHKa pacripocTpaHeHUs BUPYCHBIX 3a00sieBaHUH.
JeMoHCcTpanum:

[Toptpetsr: H. K. Konbnos, 1. U. UBanoBckui, K. A. Tumupsses.

Tabmupl w  cxembl: «Twurnbl  nHTaHus», «MeTabomsm»,  «MUTOXOHAPHUS»,
«DHepreTUUecKui obmMeH», «Xmoporuiact», «®orocuntes», «Ctpoenne [THK», «CTpoeHue u
¢dbyHKUMOHUpOBaHWe reHa», «CuHre3 Oenmka», «['eHeTHUuecKMid Kof», «Bupyce»,
«bakTepuogaru», «CrtpoeHne W >Ku3HeHHbIH 1WKa Bupyca CIIW][a, 6akTeprodara»,
«Perukanusa THK».

Ob6opyoBaHue: Mojenu-anrvkauyuu «Yapoenre THK u TpaHckpumniusi», «buocuHTes
6enka», «CTpoeHHe KJIeTKU», Mofienb cTpyKTyphl JJHK.

Tema 5. PasMHO)XeHHe M MH/AMBH/lya/IbHOE pa3BUTHEe OPraHU3MOB.

KneTtouHeld LMK/, WIM >KU3HEHHBIM LMKA KieTKd. VHTepdasa u mwuros. [Iporeccsl,
npoTtekarole B HMHTepdasze. Permkanus — peakuuss matpuuHoro cuHre3a [IHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBIM Habop — KapvoTwIl. IWTUIONAHBIA W TalyIOWAHBIA XPOMOCOMHBIE
Habopbl. XpoMaTuzpl. LluTonornyeckie OCHOBBI Pa3MHOXKEHUSI U WHAWBUAYAIbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenue xyetkn — muto3. Craguu murosa. [Iporjeccel, Mpoucxojsdiue Ha pasHbIX
CTafusAX MUTO3a. bronornuecknii CMbIC/1 MUTO3a.

[Tporpammupyemasi rubesnb K/IeTKH — aronTos.

®opmbl  pa3sMHOXKEHHWsST OpraHusmoB: Oecriosioe ¥ TmosoBoe. Bugel  Gecrosoro
Pa3MHOXKeHUsI: JleJieHre Ha/lBoe, TOUKOBaHWEe OJJHO- M MHOTOKJIeTOUHBIX, CIIOpoobpa3oBaHue,
BereTaTvBHOEe pasMHOKeHue. VCKyCCTBeHHOe K/IOHMpOBaHWe OpPraHv3MOB, ero 3HaueHue IS
CeJIeKLIUHU.

[TonoBoe pa3sMHOXKeHHeE, ero OT/INYKS OT Oecrosnoro.

Meiio3. Crtaguu Meriosa. [Iporecchl, mpoucxofsiie Ha cragusx Melosa. IloBejeHue
XpoMocoM B Meko3e. KpoccuHrosep. brosiornueckuii CMbICI M 3HaUeHUe Meno3a.

'ameToreHe3 — rnporjecc 06pa3oBaHusi TIOJOBBIX KIeTOK Y KUBOTHBIX. [10/10BbIe yKese3bl:
CeMeHHUKH U sSIMuHUKU. OOpa3oBaHue W pa3BUTHE I0JIOBBIX K/IETOK — rameT (CIIepMaTo30H[,
AWIeK/IeTKa) — CcrepMartoreHe3 W oBoreHe3. (OcCOOEHHOCTM CTPOeHUsI SILEK/IeTOK |
criepmaTo3onzioB. Orogorsopenue. [lapreHorexes.

VHavBuayanbHOe pa3BuUTHe (OHTOreHe3). OMOpHOHA/bHOE pa3BUTHE (3MOpHOreHes).
OTtanbl 3MOPHOHA/NBHOTO Pa3BUTHSL Y TO3BOHOYHBIX JKMBOTHBIX: JIpO0OJieHHe, TacTpyJIsLus,
opraHoreHe3. ITocTaMOproHaibHOE pa3BUTHe. TUITBI TOCTIMOPHUOHATBHOTO Pa3BUTHS: TIPSIMOE,
HerpsiMoe (TMUMHOYHOE). BrusiHMe cpeibl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CHOCOOHBIE
BbI3bIBATh BPOXK/EHHbIE YPO/CTBA.

Poct u pasButre pacteHuit. OHTOreHe3 LIBETKOBOI'O paCTeHUs: CTPOEHUe CeMeHH, CTaZuu
pasBUTHUSL.

JeMoHCcTpanum:

Tabsunpl 1 cxeMbl: «@OPMbI pa3MHOXKEHHUSI OPraHU3MOB», «/[BOWHOE OT/IOJJOTBOPEHUE Y
L[BeTKOBbIX pacTeHun», «BereraTuBHOe pa3sMHOKeHUe pacTeHUW», «lleleHue KieTKU
bakrepuii», «CTpoeHHe TOJIOBBIX K/eTOK», «CTpoeHHe XPOMOCOMbI», «KJeTOUHBIM LMKI»,
«Permukanuss JHK», «Muto3», «Melio3», «[IpsiMoe 1 Henpsimoe pa3ButHe», «['ameTtoreHes y
MJIEKOITUTAIOLLMX U YesioBeKa», «OCHOBHbIe CTaji OHTOreHe3a».



Ob6opyoBaHMe: MHUKPOCKOM, MHKporipernapatbl «CriepMaTo30Ubl MJIeKOTIUTAIOIIero»,
«fuekneTka MJeKonurarwouero», «KapuokuHe3 B K/eTKaxX KOpellKa JiyKa», MarHWATHas
Mo/lenb-anruKanus «/enenve kinetkn», Mmogens JJHK, Mozens meTaasHoM XpOMOCOMBI.

JIabopaTopHbIe U MPaKTUUYeCKHe PaboThI:

JlabopaTopHast pabota Ne 3. «Hab/moieHre MHUTO3a B K/IeTKaX KOHUMKA KOPeIIKa JiyKa Ha
rOTOBBIX MUKpOIIperapaTax».

JlaboparopHasi pabora Ne 4. «l/3yuyeHue CTPOEHHs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIperiaparax».

Tema 6. Hac/ieACTBeHHOCTH M H3MEHUYMBOCTb OPraHM3MOB.

IIpegmer ¥ 3azauu reHeTwku. lcropus pasBUTUA TeHeTUKU. Posib LUTONIOrMU U
5MOpUOJIOTHY B CTaHOBJIEHWU TeHeTUKU. BKaji pocCUicKUX U 3apy0e)KHBIX YUEHBIX B pa3BUTHe
reHeTUKd. MeToabl TeHeTWKH (TUOpPUIONIOTHYeCKUH, LUTOTeHeTHUeCKH, MOJIeKYIsIPHO-
reHeTnuyeckui). OCHOBHbIe TeHeTHYeCKue TIOHATHs. ['eHeTUuUecKasi CUMBOJ/IMKA, UCIIO/Ib3yeMasi B
CXeMax CKpelLBaHuM.

3aKOHOMEpHOCTM  Hac/eloBaHUs  NPU3HAKOB, ycTaHOBleHHble [.  Menzenem.
MoHorubpusHoe cKpelBaHe. 3aK0H euHO00pasusi ruOpyioB TiepBoro nokosieHus. [IpaBuio
JIOMUHUPOBaHUA. 3aKOH pacljervieHUss NpusHakoB. [‘unortesa uucrorsl ramer. IlosHoe u
HeTI0/IHOe JOMUHHUPOBaHUe.

OurnbpusHoe  cKpelyvBaHHe. 3aKOH HE3aBUCMMOIO Hac/ie[loBaHUS  TPH3HAKOB.
LluToreHeTHueckrie OCHOBBI AUTHOPHZHOTO CKpelvBaHWs. AHaIM3UpYlollee CKpeljfBaHue.
Vicnonb3oBaHue aHaMM3UPYIOLLEro CKpellMBaHusl Jijisl Oripe/ie/ieHsl TeHOTHIIa 0COOMU.

CuerieHHoe HacjeJoBaHHe TIpU3HakoB. Pabora T. MopraHa 1o CcrLeneHHOMY
Hac/el0BaHUI0 reHoB. HapyiieHue crierieHUst TeHOB B pe3y/ibTaTe KpOCCUHIOBepa.

XpOMOCOMHasi TeOpUs HaC/IeJCTBeHHOCTU. ['eHeTUUeCKue KapTel.

I'enetuka mnosia. XpoMOCOMHOe OripefiesieHHe 110J1a. AyTOCOMBI U I10JIOBbIe XPOMOCOMBI.
'omorameTHble ¥ reTeporameTHble OpraHu3Mbl. HaciefjoBaHue IIPU3HAKOB, CLIEIVIEHHBIX C
TI0JIOM.

W3meHunBOCTH. BU/ibl UI3MEHUMBOCTH: HeHAC/Ie[ICTBeHHast U Hac/leCTBeHHas1. Posb cpefibl
B HEHaC/Ie[CTBEHHOM M3MEHUYMBOCTH. XapaKTepUCTUKa MOAU(PHUKALMOHHON W3MEHUHUBOCTH.
BapuanoHHsl psj ¥ BapualMoHHas kpysas. Hopma peakuyy npusHaka. KosmmuecTBeHHbIe U
KaueCTBeHHbIe TIPU3HAKU U UX HOpMa peakUyy. CBOMCTBA MOAU(UKALMOHHON U3MEeHYUBOCTH.

HacnencrBeHHasi, Wik reHOTUTNTMYECKasi, ©3MeHUMBOCTb. KoMOMHATUBHAsT U3MEHUHBOCTb.
Meiio3 ¥ TIOJIOBOM TIPOLIECC — OCHOBAa KOMOWHATMBHOM WM3MEHUMBOCTH. MyTalMOHHAsI
M3MeHUrBOCTh. Kraccudukaiuss MyTaluii: reHHble, XPOMOCOMHBIe, reHOMHble. YacTota u
MIPUUMHBI MyTaluii. MyTareHHble ()akTOpbl. 3aKOH TOMOJIOTUYECKUX PsAZIOB B Hac/aeCTBEHHOU
usmenunsocty H. 1. BaBuiosa.

BresziepHas Hac/ieJCTBEHHOCTb M U3MEHUHBOCTb.

l'enetvka uyenoBeka. Kapuotun yesnoBeka. OCHOBHbIe MeTO[bl TI'e€HETUKW YejI0BeKa:
reHeajJorTuyeckKnuli, OJIM3HEeLIOBbIH, LUTOT€HeTUUECKUH, OWOXUMUYECKUH, MOJIEKYJISPHO-
reHetnueckur. CoBpeMeHHOe Onpefe/leHde TeHOTWIA: ITI0JITHOTeHOMHOe CeKBeHUPOBaHNe,
reHOTUTMpOBaHKe, B TOM uucie ¢ noMmoibio [1IIP-aHam3a. HacneactBeHHble 3abosieBaHus
yesloBeKa: TreHHble 0Oose3Hd, Oone3HM C  HaCAeJCTBEHHOH  IIpeApacrioyioyKeHHOCThIO,
XpOMOCOMHBIe 0Oosie3Hu. ComaTHuecKWe U TeHepaTHBHble MyTarud. CTBOJIOBbIE KJI€TKH.
[TpuHLMIBL 340poBOrO 0Opas3a »KU3HU, AUAarHOCTHKH, IPO(UIAKTUKY U JieueHHs] TeHeTUUIeCKHX
bone3neli. MeuKo-reHeTHUeCKOe KOHCY/IbTUPOBaHUe. 3HaueHWe MeJULIMHCKON T'eHeTHKU B
TIpe/IOTBpAL[eHHH 1 JIeUeHNH TeHeTHUYeCKuX 3ab0/ieBaHmi yesioBekKa.

JleMoHCTpanuu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ge ®@pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.



Tabsunpl 1 cxeMbl: « MOHOTMOPHUIHOE CKpELUBAHKE W €r0 LIUTOreHeTHUecKas OCHOBa»,
«3aKOH pacllelyleHdss U ero LUTOreHeTUYeckKass OCHOBA», «3aKOH UWUCTOTBl rameT»,
«IurnbpusHoe cKpelBaHue», «LluTosoruueckre OCHOBBI AUIMOPHAHOIO CKpeLUBAHUS»,
«Metio3», «B3auMopeiicTBUe ajie/lbHbIX TeHOB», «['eHeTuuecKue KapThl paCcTeHUM, KUBOTHBIX
U 4esioBeKa», «['eHeTuKa Iosia», «3aKOHOMEPHOCTH Hac/leloBaHUs, CLIEIIJIEHHOTO C I10JIOM»,
«Kapuoturbl dyesmoBeKka U JKUMBOTHbIX», «Buabl HW3MeHUMBOCTW», «MoaudukaoHHas
V3MeHUMBOCTb», «HacnenoBanue pesyc-paktopa», «I'eHeTKa rpymnmn KpoBwu», «MyTaloOHHast
V3MEHUYMBOCTbY.

Ob6opyoBaHue: Mojenu-anmiuKaluu «MoHOrubpuiHoe CKpelBaHue», «HermosHoe
JOMUHUPOBaHUe», «/urnbpugHoe cKpelfuBaHue», «[lepeKpécT XpoMOoCOM», MUKDOCKOI U
MuKpornpernapat «/po3oduna» (HopMa, MyTaluy (GOpMbl KPbLIbeB U OKPACKU Tea), repbapuit
«['opox roceBHOM».

JIabopaTopHbIe U MPAaKTHUYECKHe PadoThI:

JlabopaTopHast pabota Ne 5. «/3yueHre pe3y/ibTaTOB MOHOTHOPHUHOTO U JUTHOPUAHOTO
CKpellrBaHus y p030(hr/bl HA TOTOBBIX MUKpOIIperaparax».

JlabopaTopHast pabota Ne 6. «/3yueHre MoAn(UKALIMOHHOW W3MEHUMBOCTH, IOCTPOEHHUE
BapHaLlMOHHOTO psiZia U BapUaLjMOHHOU KPHUBOI».

JlabopaTtopHasi pabora Ne 7. «AHamM3 wMyTaiuid y [Jpo30@uibl Ha TOTOBBIX
MUKpOIIperiapaTax».

[Tpaktrueckast pabora Ne 2. «CocTaB/ieHHe U aHa/In3 POJJOC/IOBHBIX UeIOBeKay.

Tema 7. CeneKijusi opraHu3mMoB. OCHOBbI OMOTeXHO/IOTHH.

CeslekLig KaK HayKa U MpoLiecC. 3apoXKaeHue CeeKLiUU U JoMecTUKauus. Yuenue H. .
BaBunoBa 0 1jeHTpaxX TMPOUCXOXKJEHWss W MHOrooOpasusi KyJbTYPHbIX pacTeHuil. LleHTpbI
IIPOMCXOXK/IeHUs JOMAaIIHUX )KUBOTHBIX. COpPT, MOpO/a, LITaMM.

CoBpeMeHHbIe MeTO/bI CesleKIMd. MacCOBBIM W MHAWBUAYa/IbHBI OTOODHI B CeJIeKIMU
pacTeHuil U KUBOTHBIX. OIleHKa 3KcTepbepa. bn3KopoAcTBeHHOe CKpelljuBaHre — WHOPUIMHT.
Yucras smHMsA. CKpelMBaHMEe UKCTBIX JIMHWA. ['eTepo3uc, WiM TUOpWAHAs —CHa.
HepoactBeHHOe ckpemnyBaHue — ayTOpuauHr. OTjanéHHas rubpuusauys U eé  yCIexu.
VckyccTBeHHBIM MyTareHe3 W TOJy4YeHUe TOUIIONJO0B. JJOCTW)KeHUsl CeneKLUM pacTeHuH,
JKUBOTHBIX U MUKPOOPraHN3MOB.

buorexHosorus kKak oOTpac/b IPOM3BOJACTBA. ['eHHass WH)KeHepus. OTalbl CO3[aHUs
pekombuHanTHOM [IHK u TpaHcreHHbix opraHu3moB. KietouHass wmkeHepus. KieTouHble
Ky/JbTypbl. MUKDOK/IOHa/IbHOE pPa3MHOKeHHe pacTeHWid. KioHMpoBaHKe BbICOKONPOAYKTUBHBIX
CebCKOXO3SIMICTBEHHBIX OPraHU3MOB. JKOJIOTMUeCKHe U 3Thdeckrde 1pobsembl. 'MO  —
reHeTHYeCKU MOAU(ULMPOBaHHbIE OPraHU3MBI.

JeMoHcTpauuu:

IToptpetsr: H. W1. Basusos, W1. B. Muuypus, I'. [l. Kaprieuenko, M. @. I1BaHOB.

Tabmunpl U cxembl: KapTa «LIeHTpbI TPOMCXOKAEHUsT ¥ MHOroobpasusi KyJbTYPHBIX
pacteHuii», «[lopozbl foMalIHUX KUBOTHBIX», «CoOpTa Ky/JbTypHBIX pacTeHWi», «OTnanéHHas
rubpuguzanvsi», «PaboThl akasmemMuka M. @&. VBaHoBa», «Ilomuruiongusi», «OOBEKTHI
buoTexHonorun», «KnerouHble Ky/abTyphbl U K/IOHHpOBaHWe», «KOHCTpyHpoBaHMe U TepeHOoC
TeHOB, XpPOMOCOM».

Ob6opyoBaHUe: MYJISDKU TUIOJIOB M KOPHEIUIOZOB AUKUX ()OPM U KYJbTYPHBIX COPTOB
pactenui, repbapuii «CenbCKOX03SMCTBEHHbBIE PACTEHUSI».

JIabopaTopHbIe U IPAaKTUUYECKHe PaboThI:

OKcKypcusi «OCHOBHBIE METOZbl U JOCTW)KeHUsI CeJIeKLIMA pacTeHUM M >XKUBOTHBIX (Ha
CeJIeKLIMOHHYI0 CTaHLMIO, MJIEMEHHYI0 (epMy, COPTOMCIIbITAaTebHbIA Y4acTOK, B TeIJIMUHOEe
X035HCTBO, 1ab0PaTOPHIO arpOyHUBEPCUTETA UM HAYYHOTO [IEHTPa)».

11 K/TACC
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Tema 1. DBo/IIOIIHOHHAA 0MO/IOTHA.

[TpenrnochIIKM BO3HMKHOBEHHSI 3BOJIFOLIMOHHOM TeOpUU. OBOJIIOLMOHHAS TeOpus U eé
MecTo B Ouosioruu. BivsiHye 5BO/TIOLIMOHHON TeOpUU Ha pa3BUTHe OMOIOTUU U IPYTUX HayK.

CeugerensctBa  3Bo/MmOLMU. [lanmeoHTosIorMyeckue: MoOCIe0BaTe/IbHOCTD — ITOSIBJIEHUS
BU/IOB B I1a/IEOHTOJIOTUYECKOU JIETOIUCH, Tepexo/iHble popMbl. broreorpaguyeckue: cxo[CTBO
Y pasnuuue (ayH 1 ¢pop MaTepUKOB U OCTPOBOB.

OmOpuonornyecke: CXOZACTBa W Pas3/nuvsi SMOPUOHOB pa3HBbIX BHU/IOB TO3BOHOYHBIX.
CpaBHUTe/IbHO-aHaTOMUUeCKHe: TOMOJIOTUYHbIe, aHa/IOTMYHble, pPYyJUMeHTapHble OpraHbl,
aTaBU3Mbl. MoJieKy/ISipHO-OMOXUMUYEeCKHe: CXOJCTBO MeXaHW3MOB HAacC/Ie[CTBEHHOCTH U
OCHOBHBIX MeTabO/IMUeCKUX MyTel Y BCeX OPraHN3MOB.

OBomouyoHHass Teopuss Y. [lapeuHa. IIpefroceuiKM BO3HUKHOBEHUsl [lapBUHU3MA.
[BwKyiiye Ccunabl SBOMIOLMMA  BUAOB 10 [lapBuHY (M30BITOUHOE pa3MHOXKEHHe IIpu
OrpaHUUeHHOCTH DPeCypCcoB, HeorpefenéHHas WM3MeHUYMBOCTb, Oopbba 3a CylllecTBOBaHUe,
eCcTeCTBEeHHBI 0TOOP).

CuHTeTnueckas Teopus 3800y (CT3) U eé 0CHOBHBIE MTOJI0KEHHUS.

Muxkpossomornus. [Tonysanus Kak efuHULIA BU/IA U SBOIOLIUH.

[Brxyiue cunbl (akTopbl) 5BOMIOLMY BUJOB B mpupoje. MyTalMOHHBIM TpoLecc U
KOMOMHATHBHAsi W3MEHUMBOCTb. [lomMyssiMOHHBIE BOJIHBI U Jpeiid reHoB. M3onsaums wu
MUTrpaLusl.

EcrecTBeHHbI 0TOOp — Hampapssouui (akTop 3BomoLUuH. DOPMBI €CTeCTBEHHOTO
otbopa.

[Tpucrocob1eHHOCTh OPraHW3MOB Kak pe3y/bTaT 3BOMOLMH. [IprMepsl nipucriocobieHuit
y opraHusMoB. Apomop¢03bl ¥ UAMO0aJanTaLyu.

Bupg u BujgoobpaszoBanue. Kpurtepun Buga. OcHoBHble (HOpMBI BHA000OpA30BaHUS:
reorpauueckoe, 5K0JI0ruuecKoe.

Makpossomonysa. PopMel 3BOMIOLMU: (pUIeTHYecKasl, [JUBepreHTHasi, KOHBepreHTHas,
napasuiesibHasi. HeoGpaTumMocTh 3BOJTIOLIUY.

IIpoucxoxzpenue  OT  HeCleLMaJU3UPOBAaHHBIX  IIPEJKOB. [Iporpeccupyrolias
crieLManusauys. AZjarTvBHas pagyaLyst.
JeMoHCcTpanum:

[Toprpetsl: K. Jlunnuen, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekkens, @. Mrosuiep, A. H. CeBep1ioB.

Tabmunpl 1 cxembl: «Pa3sBuThe opraHdyeckoro Mupa Ha 3emse», «3apO/bILIU
TO3BOHOUHBIX JKUBOTHBIX», «ApXeonTepukc», «®DopmMbl OOpeOBI 3a  Cyl[eCTBOBaHHE»,
«EctecTBenHbIi  0TOOpP», «MHoOroobpasue COpTOB pacTeHWil», «MHoroobpasve TMOpOZ
JKUBOTHBIX», «ITomynanum», «MyTarioHHas U3MEHUYUBOCTb», «ApomMopdo3bi»,
«pnoamanTauun», «OOljas AereHepalusi», «BUKyIIyMe CHIbI 3BOJOLUN», «Kapra-cxema
MapinpyTta myTeiiectBus Y. /lapBuHa», «bopbba 3a cymiectBoBaHue», «IIpucroco6eHHOCTh
opraHu3MoB», «I'eorpadryeckoe Bui006pa3oBaHue», «IKOJIOTMUECKOe BU000pa3oBaHue».

Ob6opyzoBaHye: KOJIeKIUsI HACeKOMBIX C Pa3/IMUHBIMM TUTIAMU OKPAaCKH, Habop T/I0ZI0B U
ceMsiH, KosuteKiusi «IIpumephl 3al{UTHBIX MPUCTIOCO0/IEHUH Y )KUBOTHBIX», MOZie/b «OCHOBHbIE
HarpaB/IeHUs 3BOTIOLUN», 00BEMHast MoZiesib «CTpOeHHe TOJIOBHOTO MO3Ta TI03BOHOUYHBIX».

buoreorpagrueckasi kapra mupa, KosleKuus «@PopMbl COXPaHHOCTHM HCKOMAaeMbIX
JKUBOTHBIX U pacTeHUil», MoZesb anrinukalus «[lepeKpécT XpoMoCcoM», BiiaXKHbIe Mperaparhbl
«Pa3Bute HacekoMmoro», «Pa3BUTHe JATYIIKW», MUKponpernapar «llpo3oguna» (HOpMa,
MyTaluH (POpMBbI KPbLIbEB U OKPaCKH TeJsa).

JTabopaTopHble U IPpaKTHUYecKHe padoThI:

JlabopaTopHast pabota Ne 1. «CpaBHeHHe BU/IOB 110 MOP(}OIOTHIECKOMY KPUTEPUIO».
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Jlaboparopnasi pabora Ne 2. «OmnucaHue TPUCIIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCUTEJIHOT'O XapakTepay».

Tema 2. Bo3HHKHOBeHMe U pa3sBUTHeE )XM3HU Ha 3emiie.

[loHayuHble IIpefiCTaBIeHNs O 3apOXKAeHuH Ku3HU. HayuHble TMIoTessl BOSHUKHOBEHUS
KU3HU Ha 3emsie: abuoreHe3 M TIaHCTIEPMHSl. XUMUYeCKasi IBOJIOLMS. AOWOTeHHBIA CHUHTE3
OpraHWYeCcKUX BeleCTB W3 HEOPraHWYeCKWX. OKCIepUMeHTalbHOe  IOJATBepKAeHHe
XUMHUUeCKON 3Bo/MOIMM. HauanbHble 3Tambl 6rosioruueckoi 3postolud. ['mnoresa PHK-mupa.
dopmupoBaHre MeMOpPaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOK/IeTKH. [IepBbie K/I€TKH U UX
3BosIrOLMsA. POpMUPOBaHMe OCHOBHBIX TPYIII )KUBBIX OPraHHU3MOB.

PasButne >xu3HM Ha 3emse 1o 3paM U nepuosaM. Karapxei. Apxelckas U
npoTepo3oiickass 3pbl. [laseo3oiickasi 3pa U e€ TiepuoAbl: KeMOpPUHCKWM, OpJOBUKCKUM,
CWIyPUWCKWUH, e BOHCKUM, KAMEHHOYT OJIbHBIN, TEPMCKUM.

Mes3o030i1CKasi 5pa U eé repuo/bl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaliHo30i1CcKast 3pa 1 eé repuo/pl: NaaeoreHOBbIM, HeOT€HOBBIN, aHTPOIIOr€HOBBIM.

XapakTepyCTHUKa K/iuMaTa U eojorudyeckux IporeccoB. OCHOBHbIe 3Tanbl 3BOJIOLIMN
pPacTUTeNbHOIO U J>KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHWH M >KMBOTHbIX. IlosiBiieHue,
pacLBeT ¥ BbIMUpaHue TPYIII KUBBbIX OPraHW3MOB.

Cucrema OpraHMuecKOro Mupa Kak oTpakeHHWe 3BOMIOLMU. OCHOBHBIE CHCTeMaTH4eCKUe
IpynIbl OPraHU3MOB.

OBO/MIOLIMA  4YesiOBeKa. AHTPOIIOJIOTHSl Kak Hayka. PasBuTue IipefcTaB/eHMM O
TIPOMCXOXK/IeHUHY yesioBeKa. MeTo/bl u3yueHus: aHTpororeHe3a. CXo/CTBa U pas/inyuus yeoBeKa
Y )KUBOTHBIX. CHCTeMaThuyecKoe IoJI0KeHNe YesloBeKa.

[Oewxymue cunbl  ((axkTopel) aHTporioreHe3a. HacsiencTBeHHass HW3MEHUMBOCTH U
ecTecTBeHHbIM 0TOOpP. OO6I{eCcTBeHHBIM 00pa3 >KW3HH, U3rOTOBJIEHHE OPYAWN TPy/a, MbILUIEHNE,
peub.

OcHOBHBIE CTaJUM W BETBU SBOJIIOLIMM YeJIOBeKa: aBCTPAJIONMUTEKH, YesoBeK yMeslbly,
UenoBek mnpsiMoxopduui, YenoBeK HeaHJepTanbckuii, YenoBek pa3ymHbld. Haxogku
MICKOTIaeMbIX OCTAaTKOB, BpeMsi CYIleCTBOBaHMs, 00/1aCTb pacrpocTpaHeHus, 00BEM TOJIOBHOTO
Mo3ra, 06pa3 >XKU3HH, OPYAS.

YenoBeueckre packl. OCHOBHBIE OOJBIIME pachl: eBpOIeOHHas (eBpasuiicKasi), Herpo-
aBCTpajonjHasi  (9KBaTopuasjbHasi), MOHroJIOMJHas  (a3uMaTCKO-aMepuKaHcKasi). UepTel
TIPUCIIOCOD/IEHHOCTH  TIPe/ICTaBUTE/Ie Ue/lOBeUeCKMX pac K YCJIOBUSIM  CyLeCTBOBAHHS.
EnnHCTBO UenoBeueckux pac. Kpurrka pacusma.

JeMoHCcTpanum:

[Toptpetsr: @. Peguy, JI. Ilactep, A. . Onapun, C. Musinep, I'. FOpuy, Y. lapBuH.

Tabmunpl u cxembl: «Bo3HnKHOBeHMe Co/IHEUHOMN CHCTeMbl», «Pa3BUTHe OpraHMUYecKoro
mupa», «PacturenpHas KieTka», «’KuBoTHas kieTka», «[IpokapruoThueckass KieTka»,
«CoBpeMeHHasi CCTeMa OpraHMuecKoro mMupa», «CpaBHeHHe aHaTOMHUYEeCKUX uepT CTPOeHUsi
yesioBeKa M 4esioBeKoOoOpa3HbIX 00e3bsiH», «OCHOBHbIe MeCTa Iaje0HTOIOTHYeCKUX HaXO0J0K
MpeIKOB COBPEMEHHOI0 4eJioBeKa», «/lpeBHelinve moan», «[lpeBHue mmoan», «[lepBbie
COBpeMeHHbIe TIoAn», «HemoBeueckre pachl».

Ob6opyznoBanue: wmynsoku — «[IporicxokgeHrne uesmoBeka» (OFOCTBI  aBCTpanoONMTeKa,
MUTEeKAHTPOIa, HeaHJepTasiblia, KpPOMaHbOHIIA), CIENKU WKW U300pakeHUs KAMEHHBIX OpYJUii
1epBOOLITHOTO YesioBeKa (KaMHU-YOTIephl, pyOuia, ckpebia), reoXpoHosiornyeckasi Tabiuiia,
KosieKuyst «©@opMbl COXPAHHOCTU UCKOTIaeMbIX )KUBOTHBIX M pACTEHUI».

JIabopaTopHbIe U MPaKTUUYeCKHe paboThI:

[Mpaktryeckast pabora Ne 1. «/3yueHre MCKOTaeMbIX OCTaTKOB PaCTeHUN U KUBOTHBIX B
KOJUIEKLIASX».

OKCKypcUsi «DBOJIIOLMS OPraHUUecKoro Myvpa Ha 3emsie» (B eCTeCTBeHHO-HayUHbIN WU
KpaeBeJJueCKUil My3eii).
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Tema 3. OpranusmMbl 4 OKpYy)Karlias cpeja.

OKoJIorMsl Kak Hayka. 3ajaud U pasfesbl 3KOJOrMu. MeTogbl  3KOJIOrMYeCcKux
VICC/IeJOBaHUM. DKOJIOTMYEeCKOe MUPOBO33peHre COBPEMEHHOI0 YeI0BeKa.

Cpenbl  o0WTaHMs ~ OpPraHM3MOB:  BOJHasl,  HA3eMHO-BO3/yIlIHAas,  ITOYBEHHas,
BHYTPHOpPraHU3MeHHasl.

Okosnornyeckue Qakropel. Knaccudukarms sKosmorndeckix (akTopoB: abuoTuueckue,
OuoTHUeckue U aHTpoIroreHHble. JlelicTBUe 5K0/IOrMUeCKUX (DaKTOPOB Ha OPraHU3MBI.

Abuotnueckue  (akTOpel:  CBeT, TeMIepaTypa, BJaKHOCTb.  DOTOMEepUOAW3M.
[TpucrnocobeHust OpraHU3MOB K IeHCTBUIO aOMOTUYeCKUX (haKTOPOB. broornyeckre puTMbl.

Buornuecknie  ¢akTtopel. Bugpl  OMOTHUECKMX — B3aMMOJENMCTBHI:  KOHKYpEHLHS,
XUIITHAYECTBO, CUMOK03 U ero (opmbl. [Tapa3utu3m, Koomepauys, MyTyaau3M, KOMMeHCaIu3M
(KBapTUpAHCTBO, HaxjJeOHMUEeCTBO). AMeHCamM3M, HeWTpanu3M. 3HaueHWe OHWOTHYeCKHX
B3aMMO/IeHCTBUM /IJIs CYILLleCTBOBAHHMSI OPraHM3MOB B TIPUPOJHBIX COODIIecTBax.

OKOJIOTUYeCKHe XapakKTepUCTUKU mnomnyaanuyd. OCHOBHBIE TI0Kas3aTe/lu IOIYJISLIAN:
YMCJIEHHOCTb, IJIOTHOCTb, POXJaeMOCTb, CMEpPTHOCTb, MPHUPOCT, Murpauus. JnHamuka
YKMCJIEHHOCTY TIOMYJISLMU U e€ peryJisiusl.

JleMoHCTpanuu:

[Moptpetsi: A. 'ym6ombaT, K. @. Pysbe, 3. ['ekkenb.

Tabsunpl U cxembl: Kapta «IIpupoJHble 30HBI 3eMn», «Cpeabl 0OUTaHUSI OPraHU3MOBY,
«®Dotonepuogusm», «llonynsauun», «3aKOHOMEPHOCTHM pPOCTAa UWC/IE€HHOCTH TMOMYJISALIUU
VH(y30puu-Ty(enbKn», «[IuieBble nenm».

JlabopaTopHbIe U MPaKTUUYeCKHe paboThI:

JlaboparopHas pabota Ne 3. «Mopdonoruueckie 0cCo0eHHOCTH pacTeHUH U3 PasHbIX MeCT
obuTtaHus».

JlabopaTopHasi pabota Ne 4. «BnusiHie cBeTa Ha pOCT U pa3BUTHe UePEHKOB KOJleyca».

[Tpaktryeckast pabora Ne 2. «[TofCYET MIOTHOCTH TOMYJISLIMIA Pa3HbIX BUAOB PaCTeHU».

Tema 4. Coo01iecTBa ¥ 3K0/10rH4YeCKHe CHCTeMbI.

CoobmectBo  opraHmsmMoB —  OuoueHo3. CTpykTypbl  OuWolleHO3a:  BHZOBas,
NPOCTPaHCTBeHHas1, Tpoduueckas (muieBasi). Bugbi-nomMmrHaHThl. CBsi3U B OMOLIEHO3e.

OKojornyeckue cucteMbl (9KocucTeMmsel). [loHstre 00 sKocucTeme u OuoreoreHo3e.
@OyHKIMOHA/IbHbIE KOMIIOHEHTbl SKOCHUCTEMbBL: TPOAYLIEHTbl, KOHCYMEHTBI, PpeJyLIeHThbI.
KpyroBopoT BelllecTB U MOTOK 3HepPrud B 3KocucTeMe. Tpoduryeckue (TulleBble) YPOBHU
skocuctembl. [IuieBble 1jenmd u ceTd. OCHOBHbIe TIOKa3aTeaW JKOCHUCTEMBI: Owomacca,
NPOJYKLKS. JKOJIOTMYeCKWe TUpaMHbl: TPOAYKIWK, YWC/IeHHOCTH, Ouomacchl. CBOWCTBa
9KOCUCTEM: YCTOMUYUBOCTb, CAMOpPETy Ly, pasBuTre. CyKLeccus.

[IpuposHble 3KOCHCTeMBL. JDKOCHACTEMBI 03€p M peK. OJKOCHCTeMa XBOWHOIO WU
LIIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTeHHbIE 9KOCHCTeMBL. ATPOIKOCHCTeMBI. YpOo3Kocuctembl. brosornyeckoe u
X03ICTBEHHOE 3HaueHHe arpo3KOCUCTeM U ypOOIKOCHUCTEM.

Bropa3Hoobpasue Kak (akTop yCTOMuMBOCTH 3KOcHcTeM. CoxpaHeHue OHOIOrMYecKoro
pasHooOpa3usi Ha 3eMmte.

Yuenne B. U. BepHagckoro o 6uocdepe. I'panHuiipl, coctaB M CTpyKTypa Ouocdepsl.
’KuBoe BermectBO U ero QyHkuuu. OcobeHHOCTH O6uMOcdepbl Kak r106anbHON KOCHUCTEMBI.
[rHamMuyecKoe paBHOBecHe U oOpaTHasi CBsi3b B Omocdepe.

KpyroBopoTbl BellecTB U OHOreoxMMuueckue LIMK/IbI 37eMeHTOB (yryiepofa, asoTa).
3oHanbHOCTE 6rocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBo B Orocdepe 3emn. AHTpOIIOreHHbIe U3MeHeHUst B buocdepe. I'nobanbHbIe
5KOJIOTUUeCcKHe Tpo0IeMbl.
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Cocy1iecTBoBaHMe TIPUPOABI U YesioBeuecTBa. CoxpaHeHue 6ropa3HO0Opasusi Kak OCHOBA
ycroiunBocTy 6rocdepsl. OCHOBa paLMOHA/NBLHOTO YTIpaB/ieHUsl TIPUPOJHBIMUA PecypcaMH U UX
ucrosb3oBanue. JlocTikeHUst GMOIOTUY U 0XpaHa TIPUPOJBbI.

JeMoHCcTpanum:

[Toptpetsr: A. k. Tenciu, B. H. Cykaués, B. Y. BepHaackuii.

Tabmumipl u cxembl: «[IuieBbie Lenu», «BUOIIEHO3: COCTaB M CTPYKTypa», «IIpuposHbIe
coobitectBa», «llenu mnuTaHus», «DKojorvueckass mupamuza», «buocdepa u uyenoBek»,
«JKOCUCTeMa IIMPOKOIMCTBEHHOIO Jeca», «JKOCHCTeMa XBOMHOro Jieca», «buoueHos
BOZloéMa», «ArpoleH03», «[IpuMepHble aHTPOIOTeHHbIe BO3JEWCTBUSL Ha TMPUPOLY»,
«BakHelIMe KMCTOUHMKY 3arpsi3HeHMsl BO3ZlyXxa U TIPYHTOBBIX BOZ», «IlouBa — BakHeMIlas
cocrasJsitolias ouocdepbi», «DakKTOPHI erpajaliy Mous», «[lapHUKOBBIN 3 deKT», «DaKTOopbI
PaJIMOaKTUBHOTO 3arpsi3HeHus1 brocdepr», «Ob1as cTpykTypa 6uocdhepsi», «PacrpocrpaHeHue
Xu3HU B 6uocdepe», «O30HOBBIN 3KpaH bOuocdepni», «Kpyrosopor yrieposa B Guocdepe»,
«KpyroBopot a3oTta B Ipupoze».

O6opyzoBaHue: MO/ieJIb-aryIvKarus «TunuyHble OMOLIeHO3bI», repbapuii
«PacturenbHble  cooOrmiectBa», Ko/uleKUuu — «buoreHO03»,  «Bpeaurenu — Ba)KHEMILINX
CebCKOXO3SIMCTBEHHBIX ~ KY/JbTyp», Tepbapuvi U KOJUIeKUMH pacTeHWd U >KUBOTHBIX,
NIpUHAJJIeKalye K pa3sHbIM 9KOJIOTMUeCKHM IpynnaM ogHoro Buja, Kpacnas kaura Poccuiickon
depeparu, 1300paykeHUst 0XpaHsieMbIX BU/IOB PACTeHUM 1 )KUBOTHBIX.
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I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IIPOI'PAMMEBI 10 BMOJIOI'MMN HA
FA30BOM YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHHIA

Cornacho ®I'OC COO, ycraHaBIMBaKOTCsA TpebOBaHUS K pe3yJjibTaTaM OCBOEHHsI
00yyJaroIyMICs TIporpamMM CpefiHero o01ero 06pa3oBaHus: TMYHOCTHBIM, MeTaIrpeMeTHbIM 1
TpeIMeTHBIM.

JINMHHOCTHBIE PE3YJ/IbTATDI

B CTpyKType MMUHOCTHBIX pe3y/JbTaTOB OCBOEHHsI TipeaMeTa «BHO/IOTHs» BBIJeTeHbI
CJIefiyIOIIe  COCTABJISIIOIIME:  OCO3HaHWe OOYyYaroIUMHUCS ~ POCCHUMCKOW  TPaXKAaHCKOU
WJIEHTUYHOCTA — TOTOBHOCTA K CaMOPAa3BUTHIO, CaMOCTOSTETbHOCTH M CaMOOIIpe/ie/IeHHIO,
Ha/lMyle MOTHMBALUM K OOyYeHWro OWo/ioTHH, Iie/leHarpaB/ieHHOe pa3BUTHE BHYTPEHHUX
ybexxaeHni IMYHOCTH Ha OCHOBEe K/TFOUEBBIX I[eHHOCTeH W MCTOPUYECKUX TPAAMLIMKA pa3BUTHUS
OMOJ/IOTHUECKOTO 3HAHWS, TOTOBHOCTb M CIIOCOOHOCTb OOYYarOL[UXCS PYKOBOJCTBOBATHCS B
CBOEM  ZIeITeIbHOCTA  I[eHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKaMH, TIPUCYIIUMH  CHUCTEMe
Ouosiornueckoro 00pa3oBaHWs, Ha/JWUYMe HKOJIOTUUECKOTO TPABOCO3HAHUsS, CMOCOOHOCTH
CTABUTD 11€JTU U CTPOUTH >KU3HEHHbIE T/IaHbI.

JIMUHOCTHBIE pe3y/bTaThl OCBOEHWS MpeaMeTa «bHUo/Orus» JOCTUraroTCs B €IUHCTBE
yueOHOW ¥ BOCITUTATe/ILHOM [IeSITeTbHOCTH B COOTBETCTBUHU C TPAAWULMOHHBIMH POCCUMCKUMH
COL[UOKY/IbTYPHBIMH, UCTOPUYECKUMHU U JAyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, MPUHSTHIMUA B
o0IriecTBe MpaBWaMM M HOPMaMM TIOBeJleHHSI U CIIOCOOCTBYIOT IIpolieccaM CaMOTIO3HaHUs,
CAMOBOCITUTAHUS U CaMOPA3BUTHS, Pa3BUTHs BHYTPEHHEM MO3WI[UM JIMYHOCTH, TIaTPUOTH3Ma,
yBa)KeHUsI K 3aKOHY U TIPABOIIOPSIKY, UYe0BeKy TPy/Ja W CTapIilieMy TOKOJIeHHI0, B3aMHOTO
YBO)KEHUs, OEpe)KHOTO  OTHOIIEHWS K  Ky/JbTyDHOMY HacJeJMl0 W TPaJULUSAM
MHOTOHAILIMOHabHOT0 Hapoza Poccuiickoit dezepaliyu, MpUpPOZe U OKPY Karolliei cpejie.

JIMUHOCTHBIE pe3y/IbTaThl OCBOEHUS yUeOHOro rnpeaMeTa «BUOIOTHs» [[OJDKHBI OTPa)kaTh
TOTOBHOCTb U CITOCOOHOCTb O0YyUaroIuxcsi pyKOBOJCTBOBAThCSI C(HOPMHUPOBAHHOM BHYTpPEHHEH
TO3ULIMeH JIMUYHOCTH, CHUCTEeMOW II€HHOCTHBIX OPHWEHTAlWid, TI03UTUBHBIX BHYTPEHHHUX
ybexxaeHuid, COOTBETCTBYIOIIMX TPAAWLMOHHBIM I[€HHOCTSM POCCHUMCKOrO  0O0I1ecTBa,
pacIvpeHre >XU3HEHHOTO OTbITa M OIbITA AeATebHOCTH B TIPOLIeCCe pead3al[iid OCHOBHBIX
HaTpaBJ/IeHUH BOCITUTATETbHOM /IeATeTbHOCTH, B TOM UKCJ/Ie B UaCTH:

1) rpak;aHCKOr0 BOCIIUTAHMSA:

chOpMHUPOBAaHHOCTh TPAKAAHCKOW TIO3WIMM  OOydJaroilerocss Kak aKTUBHOTO |
OTBETCTBEHHOTO UjieHa POCCUICKOr0 00IIIeCTRBa;

OCO3HAaHHEe CBOMX KOHCTUTYLMOHHBIX TIpaB W 00si3aHHOCTel, yBaKeHMe 3aKoHa W
TIPaBOTIOPSI/IKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM JesiTe/IbHOCTH TIPU CO3ZaHUU yueOHBIX TTPOEKTOB,
pellieHUy yueOHBIX U TI03HaBaTe/IbHBIX 3a/1a, BBIMOJHEHUA OMOIOTUYEeCKUX SKCIIEPUMEHTOB;

CTIOCOOHOCTEL ~ OTIpeZie/iATh  COOCTBEHHYIO TIO3ULIMI0 TI0 OTHOIIEHWIO K  SIBJIEHUSIM
COBPEMEHHOMU >XU3HU U OOBbSACHSTH €é;

yMeHWe YyuuThiIBaTb B CBOUX [JeHCTBUSIX He0OXOJUMOCTb  KOHCTPYKTHBHOTO
B3aUMO/IENCTBUS JTIOJIEN C pa3HbIMU YOeXXIEeHUSIMH, Ky/IbTYPHBIMHU LEHHOCTSIMUA U COLIUATbHBIM
TI0/I0’KeHHEM;

TOTOBHOCTb K COTPY/JHUYECTBY B IIPOL[ECCEé COBMECTHOTO BBITIOJTHEHUSI YueOHBIX,
MO3HaBaTe/NIbHBIX M HCC/Ie[0BATeIbCKUX 3a/jad, YBa)KUTEJLHOTO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB TIPY 00CYK/IEHUH CITIOPHBIX BOMIPOCOB OHMOJ/IOTUUECKOTO CO/I€PKAHMS;

TOTOBHOCTb K T'YMaHHUTapHOM Y BOJIOHTEPCKOU JiesiTe/IbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:
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c(hOpMHPOBaHHOCTb POCCUMCKOM TPaXk/laHCKON UEHTUYHOCTH, MaTPUOTH3Ma, YBaXKEHHUS K
CBOEMY HAapOAy, YyBCTBa OTBETCTBEHHOCTU TMepef, PoguHOM, rOpJOCTH 3a CBOM Kpau, CBOIO
PopvHy, CBOM S13bIK M KYJ/IbTYPY, MPOLLJIOe M HACTOSIIIlee MHOTOHALIMOHAIBHOT0 Hapoza Poccuy;

LIeHHOCTHOEe OTHOLIeHWe K IIPUPOJHOMY HAacAeJul0 W MaMATHUKaM TIpPUPOZABI,
JOCTKeHUsIM Poccry B HayKe, HCKYCCTBe, CIIOPTe, TEXHOJIOTHSIX, TPY/E;

CIIOCOOHOCTh OLIeHMBaTh BK/AJ, POCCUMCKMX YU€HBIX B CTAHOBJEHHWE M Da3BUTHe
6uosioruK, MOHMMaHUS 3HaueHus OUOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/ibl, B )KU3HU UesioBeKa U
COBpPeMeHHOro 00I1IecTBa;

uzieiiHas yoe)x1EHHOCTb, TOTOBHOCTh K CTY>KeHHIO U 3aufure OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHMe YXOBHbBIX L[EHHOCTEM POCCUKCKOr0 HapoAa;

c(hOpMHPOBaHHOCTh HPABCTBEHHOT'0 CO3HAHUS, STUYECKOT0 ITOBeJeHUS;

CIOCOOHOCTH OL|eHMBAaTh CHUTYALWIO0 Y MIPUHUMAaTh OCO3HAHHBIE PelleHus, OPUeHTUPYSICh
Ha MOpaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHMe JIMYHOTO BK/a/ja B TIOCTPOeHHe YCTONUMBOro Oy yIriero;

OTBETCTBEHHOE OTHOLIEeHWe K CBOUM pOJWTENSM, CO3[jaHUI0 CeMbM Ha OCHOBe
OCO3HAHHOTO MPUHATHS LEHHOCTel CeMeMHOM >KHM3HM B COOTBETCTBUM C TPaAULIMSIMU HAapOJOB
Poccuy;

4) 3cTeTHYeCKOro BOCIUTAaHMA:

3CTeTUYEeCKOe OTHOILEHWe K MHUPY, BKJ/IIOYas 3CTETHKY ObITa, HAYYHOTO UM TEXHUUYECKOTO
TBOPUECTBA, CIIOPTa, TPY/ia, OOIleCTBEHHBIX OTHOLIEHU;

MOHMMaHKe 5MOLIMOHA/IbHOTO BO3/elCTBUS )KUBOU MPUPO/bI U €€ LIeHHOCTH;

TOTOBHOCTb K CAMOBBID&)KEHUIO B pasHbIX BUAX MCKYCCTBA, CTpeMJIeHHe IpOsB/ISAThH
KauecTBa TBOPUECKOM JIMYHOCTHY;

5) (¢wusuyeckoro BocnuTaHuA, (OPMHMPOBaHUS KY/JIbTYpbl 3/0POBbA H
3MOLHOHA/IBHOrO 0JIaronoTyyus:

TIOHMMaHKWe M peanu3alysi 30poBoro U H6e3omacHoro obpasa >Xu3Hu (340pOBOe MUTAHUE,
cobsrofileHre TUrMeHNYecKuX TMpaBWI U HOpPM, cOasaHCUPOBAHHBIM PeXXUM 3aHATHN U OT[JbIXa,
perynsipHasi (¢u3nueckass aKTHBHOCTb), Oepe)XKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIIeHUsI K COOCTBEHHOMY (pM3UUeCKOMY U MCUXUUYeCKOMY 3/J0POBBIO;

MOHMMaHWe IIeHHOCTU TIpaBWI WHAMBHAYaTbHOTO W KOJ/UIEKTMBHOTO 0e30MmacHOro
TMOBe/IeHUsI B CUTYaLIMsIX, YTPOXKAIOLLMX 30POBbI0 U )KU3HU JTIOJIel;

OCO3HaHWe TIOC/IeICTBU M HETNPUSTHS BPEeJHBIX TpPUBBIUEK (YroTpebsieHUsT alKOroJs,
HapKOTHKOB, KypeHHs);

6) TPyA0BOro BOCIIMTAHHUA:

TOTOBHOCTH K TPYZly, OCO3HaHHe [JeHHOCTH MacTepCTBa, TPyZAo/itobue;

TOTOBHOCTb K aKTUBHOM /1eITe/IbHOCTH TeXHOIOTMYeCKOM U COLMaTbHOW HarlpaBIeHHOCTH,
CMOCOOHOCTh ~ MHULMMPOBATh, IUJIAHUPOBAaTh M CaMOCTOSITE/IbHO — BBITIOJIHATH — TaKyHo
JesITe/TIbHOCTb;

VHTepeC K pa3/lnyHbIM c(epamM INpodecCHOHATBHOU [eATebHOCTH, YMEeHHe COBepLIaTh
0CO3HaHHBIM BeIOOD OyAyILel mpodeccru 1 pean30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpa30BaHMIO Ha MPOTSHKEHUH BCeH
YKU3HY;

7) 3K0/10TM4eCKOro0 BOCIIUTAHUSA:

5KOJIOTUUECKH 1je/iecoo0pasHoe OTHOLIeHHe K TIPUpo/ie KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBe e€ CyILleCTBOBaHUA,

TIOBBIIIIEHHE YPOBHSI SKOJIOTHUECKOW KYJ/bTYpPbI: TPHOOpeTeHHe OrbITa IIaHUPOBaHUS
MOCTYNIKOB M OL[€HKH UX BO3MOXXHBIX [TOC/IeCTBUM [I/Is1 OKPY>KarolLlel Ccpefbl;

0CO3HaHMe T7100a7bHOr0 XapaKTepa K0JIOTHUeCKHX Mpob/ieM U MyTel UX pelleHwus;
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CIOCOOHOCTh MCTI0/Ib30BaTh TIPUOOpeTaeMble TIPH U3yYeHUU OUOJIOTUM 3HAHUSI U YMEHUs
NPy pellleHWH TIpo0sieM, CBSI3aHHBIX C PALMOHA/IBHBIM TIPUPO/OTIOIB30BaHNeM (Cob/roieHe
TIpaBU/I TIOBeJileHUsi B TIPUPO/ie, HarpaB/IeHHbIX Ha COXpaHeHWe paBHOBeCHsI B SKOCHCTEMaXx,
OXpaHy BUZIOB, 3KOCHCTeM, bruocdepsr);

aKTUBHOE HerpusiThe [eNCTBUM, MPUHOCAIIMX BpeJ OKpY’Karolleil MpUPOJHOW cpefe,
yMeHHe TMPOTHO3MPOBAaTh HeOJarornpusTHbIE SKOJIOTHUeCKUe TIOC/Ie/ICTBUS MPeAIPUHUMAeMbIX
JleMICTBUI U Npe/loTBPaLLaTh UX;

Ha/iMyve PpasBUTOrO 3KOJIOTMUECKOTO MBILUIEHUs, 3KOJIOTMUeCKOW KYJ/bTYphbl, OMbITa
JlesiTeTbHOCTU ~ 9KOJIOTUYECKOM — HarpaB/ieHHOCTH, YMeHUsi pPYKOBOJCTBOBaTbCS HMH B
N03HaBaTe/bHOW, KOMMYHUKAaTUBHOM W COLMa/JIbHOW IpakTHKe, FOTOBHOCTU K YUyacCTHUIO B
TIPaKTUYeCKOM JiesiTeJIbHOCTH 9KOJIOTHUeCKOM HarpaB/eHHOCTH;

8) 1leHHOCTH HAyYHOTr'0 MO3HAHMA:

CpOpMUPOBAHHOCTb ~MHPOBO33DEHUs, COOTBETCTBYIOLL|ETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKM U OOIeCTBEHHOM TPaKTWKHW, OCHOBAHHOTO Ha JManore KyJbTyp,
CIOCOOCTBYIOLIEr0 OCO3HAHMIO CBOETO MeCTa B MOJIMKY/IbTYPHOM MUPE;

COBepLLIEHCTBOBaHUE S13bIKOBOM M UMTATeIbCKOM KYJIbTYPbI KaK CpPeiCTBa B3aUMO/eHCTBUS
MEX/y JH0IbMU U TT03HAHKWSI MUPa;

MOHUMaHWe CcrequpUKy OMOIOTMM KaK HayKH, OCO3HaHWs e€ pond B (JOPMHUPOBAHUM
parjMoHaJIbHOTO HAayYHOTO MBILUIEHHS], CO3/IaHNH 1]eJIOCTHOTO TIpecTaB/ieHust 00 OKpysKaroiieM
MHpe KaK O eJuUHCTBe TIpPUPOJbI, ue/loBeKa M 00IiectBa, B TIO3HAHUU TPUPOJHBIX
3aKOHOMepPHOCTel U pellieHUH TTPob/ieM coXpaHeHUs! IPUPOJHOTO PAaBHOBECHSI;

yOeXKIEHHOCTh B 3HAUMMOCTU OMOIOTHM JiIsi COBPEMEHHOW LMBH/IM3alK: obecrieueHus
HOBOT'O YPOBHSI Pa3BUTHSI MEJULIMHBI, CO3/laHHE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHA, CIIOCOOHBIX
pelaTh pecypcHble TIpo6ieMbl pa3BUTHS UeI0BeUeCTBa, NOMCKA MyTel BbIXOZA M3 r100anbHBIX
9KOJIOTUYeCKUX MpobsieM U obecrieueHus repexosia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHAIEHOMY
VICTI0/Tb30BaHUI0 MIPUPO/IHBIX PeCYPCOB U (POPMHPOBaHHUIO HOBBIX CTaH/apTOB >KH3HUY;

3aMHTEPeCOBAaHHOCTh B TIOyUYe€HUH OMOJIOTMUECKUX 3HAaHWM B L|eJISIX TOBBILIEHUsT 001Lei
Ky/IbTYpbl, €CTeCTBEHHO-HAayYHOM TIpaMOTHOCTH, KaK COCTaBHOM uacTU (YHKLHMOHAIbHON
IPaMOTHOCTH 00yUarouuxcsi, GOpMUPYeMOU TIPH U3y4eHUU OUO0JIOTHY;

NIOHMMaHWe CYLJHOCTU MeTOJOB II03HAHHS, MCII0/Ib3yeMbIX B eCTeCTBEHHbIX HayKax,
CMOCOOHOCTH MCII0J/Ib30BaTh TIO/y4yaeMble 3HaHUs [/ aHaau3a U OOBsICHEHUsi sIBJIeHUN
OKpY’KaloIllero MHpa M TPOMCXOJSIMX B HEM W3MeHEeHWH, yMeHHe JfenaTh 0OO0CHOBaHHBbIE
3aK/IIOYeHHsI Ha OCHOBe HayYHbIX (AaKTOB M HUMEIOIIMXCs JaHHBIX C Lefblo T0/yueHUs
[I0OCTOBEPHBIX BBIBO/IOB;

CII0COOHOCTH  CaMOCTOSITe/IbHO MCIIO/Ib30BaTh OWOJIOTMUECKre 3HAHWS [Jil  pelleHus
npo6JieM B peasbHBIX KU3HEHHBIX CUTYaLHsX;

0CO3HaHUe LIeHHOCTH Hay4yHOU [iesiTeJIbHOCTH, TOTOBHOCTh OCYIIeCTB/ISTh MPOEKTHYIO U
VICCJIe/I0BATeTbCKYIO [esiTe/IbHOCTh MHAWBUYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HemNpephiBHOMY 00pa30BaHMIO M CaM0o00pa30BaHHUIO, K
aKTWBHOMY TIIOJIyYeHHIO HOBBIX 3HAHHWN TI0 OWOJOTMM B COOTBETCTBUM C >KW3HEHHBIMHU
MOTPeOHOCTSIMH.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MeranpemeTHble pe3y/bTaThl OCBOeHMs yuyeOHOro mnpejmera «buosorusi» BK/IHOUAKOT:
3HauuMble /19 (OPMHDOBAHMSI MHPOBO33DeHHs]  OOYYaloIMXCS — MeXJUCLIMTTHHADHbIE
(MexxmpeiMeTHbIe) 0OlIleHayuHble TIOHSITHSI, OTPa’Karollye 1[eJIOCTHOCTbh HayYHOUM KapTHUHBI MUpa
U crelii(pyKy MeTOZ0B [103HAHMUsI, UCIO/Ib3yeMbIX B eCTECTBEHHBIX HayKax (BelecTBO, SHeprus,
sIB/IeHWe, TIPOLIeCC, CUCTeMa, HayuHbld (PakT, MPUHLMII, TMIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, WCC/ejoBaHue, HaO/OeHre, U3MepeHHe, SKCIIepUMEHT U [IPYyTuX), YHUBepCabHbIe
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yuebHbIe JeiicTBUs (TT03HaBaTe/lbHble, KOMMYHUKAaTUBHbIE, PeryJsiTUBHbIE), 00ecrieunBaroLie
¢opmrpoBaHre (QYHKIMOHAIbHOW I'PaMOTHOCTH M COLIMA/JbHOW KOMITETEHIIMH O0YYaroIuxcs,
CIIOCOOHOCTH o0yuarouxcs WCTI0/Tb30BaTh OCBOEHHbIe MeXXJUCLIUTI/TMHAPHBIE,
MHPOBO33peHUeCKHe 3HaHWs W YHHUBepcajbHble yueOHble [eHCTBHSI B TIO3HABAaTe/lbHOW U
COLManbHOM NIPaKTHKe.

MertanpemeTHble pe3y/bTaThl OCBOEHHSI TIPOrpaMMbl cpefgHero o0iiero obpa3oBaHUS
JIOJDKHBI OTpa’kaTh:

OB/1ajieHNe YHUBePCA/IbHBIMH YU4e0HBIMH IT03HABAaTe/IbHBIMH AeHCTBUSIMM:

1) 0a3oBbIe JIOrMUYECKHE JeHCTBUA:

CaMoCTOsATe/IbHO (OPMY/IMPOBAaTh W aKTyalW3WpoBaTh MpobjeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

VCTIO/b30BaTh IPU OCBOEHUMM 3HAaHUM MPUEMBI JIOTMUECKOTO MBbIIIIeHUsl (aHaIu3a,
CUHTe3a, CpaBHeHHs, Kiaccudukauyy, o00001ieHUs1), pacKpbiBaTh CMBIC/ OHOJIOrHUeCKUX
TIOHATH (BBIJIE/IATh UX XapaKTepHble IPU3HAKK, yCTaHAB/IMBaTh CBS3U C APYTUMU MOHATUSIMU);

OTIpeJiesisATh 1ieJd /lesATe/IbHOCTH, 3a/laBasi TapamMeTpbl U KPUTepPUH UX JOCTHXKeHUS,
COOTHOCUTB pe3yJbTaThl 1eATeIbHOCTH C ITOCTaB/IeHHbIMH LieJIsIMU;

WCII0/Ib30BaTh OMOJIOTHUECKHMEe TIOHATUS /st OOBsICHeHUsT (PAaKTOB W SIBJIEHUM >KUBOU
TIPUPO/bI;

CTPOUThH JIOTMUECKWe pacCyxJeHus (MHIYKTUBHble, [AedyKTHBHbIe, T0 aHAaJ0TUM),
BBISIB/IAT 3aKOHOMEPHOCTU M MPOTUBOPEUMsl B pacCMaTpUBaeMbIX SIB/I€HUSX, (POPMy/IMpOBaTh
BBIBO/IbI U 3aK/IFOUEHHNS];

NIPUMEHSTh CXeMHO-MO/le/IbHble Cpe/iCTBa Ji/Isl MpejCTaB/leHNsl CyLeCTBeHHbIX CBfi3el U
OTHOLIIEHWM B M3ydaeMbIx OMO/IOTMUeCKHWX OObeKTaxX, a TakKe IMPOTHUBOPEUHil pa3HOro po/ja,
BBISIB/IEHHBIX B Pa3/IMYHBIX UH(POPMALMOHHBIX UCTOYHUKAX;

pa3pabaTbIBaTh TUIaH pelieHus MPOo0/eMbl C YUETOM aHa/IM3a UMEFOIUXCSl MaTepUaIbHBIX
Y HeMaTepua/lbHbIX PecypCoB;

BHOCHUTb KOPPEKTUBBI B JleTelbHOCTb, OLIeHWBaThb COOTBETCTBHUE pe3yJIbTaTOB LieJisiM,
OLleHMBATb PUCKU MOC/Ee/ICTBUM [esTe/IbHOCTH;

KOODJVHHPOBATh U BBITIONHATH PAab0OTy B YC/IOBUSIX peasbHOrO, BUPTYajlbHOTO W
KOMOMHHPOBAHHOT'O B3aMO/I€CTBUS;

pa3BUBaTh KpeaTHBHOe MbIIIEHHE TTPU PellleHUH )KU3HEeHHbBIX 1pobsieM.

2) 0a3zoBbIe HCC/IEI0BATE/IbCKHE [eHCTBUSA:

B/IaJIeTh HaBbIKaMM Y4eOHO-MCC/Ie/[OBaTe/IbCKON U MPOEKTHOW [JesITeIbHOCTH, HaBbIKaMH
paspeliieHusi pobeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/IEHOMY TTOWCKY MeTO/|0B
pellleHusl IPaKTUYeCKUX 3a/jad, IPUMeHeHHI0 Pa3/IMUHbIX MeTO/[0B IT03HAHMUSI;

VCTIO/b30BaTh pas/iMuHble BU[bI JeATeJbHOCTH IO IOJYyYeHWIO HOBOIO 3HaHUs, ero
WHTEepIIpeTaly, NMpeoOpa30BaHUI0 U TIPUMEHEHHI0 B yueOHBIX CHUTYal[UsiX, B TOM UHCJIEe TIpPU
CO37,aHUM yueOHBIX U COLMATbHBIX TIPOEKTOB;

¢opmMHpOBaTh HayUHBIN TUIT MBILLLJIEHNS], B/IaleTh HaAyUHOW TePMUHOJIOTHEH, KIH0UeBbIMU
TIOHATUSIMU U MeTO/laMy;

CTaBUTb U (OPMY/IMPOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTe/IbHON JeATeNbHOCTA U
)KU3HEHHBIX CUTYyallUsIX;

BBISIB/IAT  TIPUUMHHO-C/IeICTBEHHbIE CBSI3M W aKTyaJu3UpOBaTh 3a/lauy, BbIJABUraTh
TUNOTe3y eé pelleHMs, HaXOJUTb apryMeHThbl /sl Jl0Ka3aTe/JbCTBa CBOMX YTBEP’KIEHHUH,
3a/laBaThb NlapaMeTphl U KPUTEPUU pelleHus;

aHa/M3UpOBaTh IIOJy4YeHHble B XO/le pelleHusl 3a/lauyd  pe3y/bTaTbl, KPUTHUYECKU
OLIeHUBATb WX [IOCTOBEPHOCTb, TIPOTHO3UPOBATh M3MeHeHHe B HOBBIX YCIOBUSIX;

[laBaTh OLIeHKY HOBBIM CHUTYaLUsIM, OLeHUBATh MPUOOPETEHHBIN OIbIT;

OCYIIIeCTBJIATh 1]eJIeHaIpaB/IeHHbI MOWUCK TepeHoca CPeJCTB W CIoCO0OB [1eMCTBUS B
npoecCroHaNbHYIO0 CPeay;
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yMeTh TIepeHOCUTh 3HaHWsS B TI03HABATEJILHYHD M  TIPAaKTHUeCKyr  00/acTH
JKU3HeesATeTbHOCTY;

yYMeTh UHTETPUPOBATh 3HaHUSI U3 Pa3HBIX MPeJMETHBIX 00/1acTei;

BBIJBUraTb HOBBbIE WJIeW, TIpejjiaraTb OpPWTMHA/IbHbIE TOAXOJbl M pelIeHus, CTaBUTh
npo0JieMbl ¥ 3aZIauM, JOITyCKAIOIe albTePHATUBHBIE PeIleHMsI.

3) pabora c undopmarueii:

OPUEHTUPOBAaTbCsl B pa3/IMUHbIX MCTOYHMKAaX HWHGopMaluu (TekcTe yuebGHOro mocobus,
Hay4HO-TIOMYJ/ISIPHOM JIUTepaType, OMOIOrMYecKHUX C/I0BapsiX M CIIPaBOYHMKAX, KOMITbIOTEPHBIX
6a3ax gaHHBIX, B VIHTepHeTe), aHaIM3UpPOBaTh HH(GOPMALUIO Ppa3MUHBIX BUAOB U (opMm
TNpe/iCTaB/IeHNs], KPUTUUYeCKH OL|eHHUBAThb eé 0CTOBEePHOCTb M HETIPOTHBOPEUYNBOCTE;

(opMy/TUpOBaTE 3arpockl U TIPUMEHSITh Pa3/IMuHble MEeTOAbI TpU TIOMCKe W oTOope
Ouosiornueckou nHbopMar, HeoOX0JUMOH /171sT BHITIOJTHEHUS YueOHBIX 3a/a4;

TpUOOpeTaTh OMBIT KCIO/Ib30BaHUs WH(MOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpIIIeHCTBOBATH KY/IbTYPY aKTUBHOT'O MCIT0/Tb30BAHUSI PA3/IMUHBIX TIOMCKOBBIX CHUCTEM;

CaMOCTOSITE/IbHO BBIOMpaTh ONTHUMAabHYIHO (HOPMY TIpeACTaBIe€HHUs OUOJOrMUYeCKOM
uHpopMaLmu (CxeMbl, TpadMKH, JUArpaMMbl, TaOIULbI, PUCYHKU U IPYTOE);

WCII0/Ib30BaTh HAyUYHBIA $I3bIK B KauecTBe Cpe/ACTBa Mpu pabore € OHUOIOTMYECKOM
uH(popMaLyeii: MPUMeHSTh XUMHUeckKre, (U3NUecKkre U MaTeMaTHuecKre 3HaKH W CHUMBOJIBI,
¢dopmysibl, abbpeBUaTypy, HOMEHK/IATypy, HCII0/Ib30BaTh U TMpeo0Opa30BbIBaTh 3HAKOBO-
CUMBOJIMUECKHE CPe/ICTBA HAIJIAHOCTH;

BJa/leTh HaBbIKAMM pacrlo3HaBaHUsi Y 3alllUThl MHQOpMaLuHM, WHPOPMALIMOHHOM
6e30MacHOCTH JINYHOCTH.

OBJ1a/ieHHe YHUBEPCa/IbHBIMH KOMMYHUKATUBHBIMH /IeHCTBUSAMU:

1) o6menmue:

OCYILL[eCTB/ISITh KOMMYHHUKALIMU BO BCeX c¢epax »KU3HHU, aKTHBHO y4aCTBOBATh B JiMasore
WIN JUCKYCCHU TI0 CYILeCTBY oOCy>KZaeMol Tembl (YyMeHUe 3a[aBaTh BOMPOCHI, BBICKA3bIBaTh
CY)XK/IeHUsI OTHOCHTE/IbHO BBITIOJIHEHUSI TIpeJjiaraeMoi 3a/laud, YyUWTbIBaTh HWHTEpechl U
COTJIACOBAHHOCTb MO3UL[MH APYTUX YUaCTHUKOB AMAora UK AUCKYCCUH);

pacro3HaBaTh HeBepOasbHbIE Cpe/CTBa OOLeHHs, TIOHUMAaTh 3HAaueHWe COIMATbHBIX
3HAKOB, MPE/INIOCHI/IOK BO3HUKHOBEHUSI KOHGIMKTHBIX CUTYyal[|i, yMeTb CMSTYaTh KOH(MIUKTHI U
BeCTU TeperoBopbI;

B/aZieTh Pa3/UuHBIMK criocobamu OOIeHUs] ¥ B3aUMOZENCTBUS, TIOHUMaTh HaMepeHUs
JPYTUX JIoflel, TIPOSIB/ISATh YBaXKUTeIbHOe OTHOIeHHe K cobeceZlHUKY U B KOPpeKTHOU ¢opme
(opMy/TUpOBATE CBOM BO3PA)KEHMUS;

Pa3BEPHYTO M JIOTUYHO M37araTb CBOIO TOUKY 3peHHsI C HCIOb30BaHHEM $13bIKOBBIX
CpeACTB.

2) coBMecTHas /|eATe/TbHOCTh:

MOHUMATh ¥ MCIO/Ib30BaTh MPerMyIliecTBa KOMaHJHON ¥ MHAWBUAYaIbHON paboThl mpH
pereHrur OUOoJIOrMUecKoi pobieMbl, 000CHOBBIBAaTE HEOOXOAUMOCTb TIPUMEHEHHUsI TPYIITIOBBIX
dhopM B3arMOEHCTBYS TIPY pellieHnH yueOHOM 3ajauu;

BbIOMpATh TEMAaTUKy W MeTO/lbl COBMECTHBIX AeWCTBUM C Y4éTOM OOL[UX HWHTEpecoB U
BO3MO>KHOCTeH Ka)KJ0T0 ujieHa KOJ/ITIEKTHBA;

NIPUHUMATh 1€/l COBMECTHOW JleATeNlbHOCTH, OpPraHW30BbIBaTb M KOOPAWHUPOBATh
JeMCTBUSL 10 e€ MOCTM)KEeHUIO: COCTaB/IATh IIaH JEeWCTBUM, paclipefiesiiTb PO C Y4ETOM
MHEHUH yuaCTHUKOB, 00CY’K/IaTh pe3y/ibTaTbl COBMECTHOW paboThI;

OL|eHMBaTh KaueCTBO CBOETO BK/IaJa M KaKJOr0 yuyaCTHMKA KOMaH/bl B OOL[MI pe3ysbTaTt
10 pa3paboTaHHBIM KPUTEPUSIM;

npe/ijiaraTh HOBbLIE TIPOEKTHI, OLeHWBATh W/W C TIO3WLMK HOBW3HBI, OPUTHHABHOCTH,
NIPaKTHYeCKOl 3HAaUMMOCTH;
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OCYILIeCTBJISITb [MO3UTHMBHOE CTpaTerMuyeckoe II0BeJeHWe B Ppas3/IMyHbIX CUTYaLUsX,
TIPOSIBJISITH TBOPUYECTBO ¥ BOOOpa>keHHe, ObITh MHULIMATUBHBIM.

OBnajeHue yHUBepPCa/JIbHBIMHU PeryaisiTHBHbIMH IeMCTBUSIMU:

1) camoopraHu3anms:

WCII0/Tb30BaTh OMOJIOTMUECKWe 3HAaHWS [/ BbIABJEHUS TIpo0O/eM U WX pelleHus B
JKU3HEHHBIX U yueOHBIX CUTyaLUsX;

BBIOMpATh Ha OCHOBe OMOJIOTUYECKUX 3HAHWM Lie/IeBble U CMBIC/IOBbIE YCTAHOBKHM B CBOUX
JeMCTBUSIX U TOCTYyMKaxX IO OTHOLLEHWIO K >KUBOM MPUPOJZie, CBOEMY 3/I0POBbIO U 3/10pPOBBIO
OKPY>KaloLL1X;

CaMOCTOSITE/IBHO OCYILEeCTB/ISTh TI03HABATE/IBHYIO [1eSITe/IbHOCTh, BBISB/SATH MPOOJIEMBI,
cTaBUTh W (opMysupoBaTh COOCTBeHHble 3ajaud B 0Opa3oBaTe/NbHON [1eATeIbHOCTH U
)KU3HEHHBIX CUTYyallUsIX;

CaMOCTOSITe/IbHO COCTaB/ISATh I/IaH pelleHUs NpobsieMbl C yUETOM UMEIOLIUXCS PeCypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPeTIOUTEeHUH;

[laBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsATh paMKU y4eOHOTO0 rpeZiMeTa Ha OCHOBe JIMYHBIX MPeJTIouTeHNH;

JieslaTb OCO3HAHHBIA BBIOOD, apryMEeHTUPOBAThb €ro, OpaTh OTBETCTBEHHOCTD 3a PeIleHHE;

OL|eHMBaTh MPUOOPETEHHBIH OTIbIT;

Croco6CTBOBaTh (POPMUPOBAHUIO U MPOSIBIIEHUIO IIUPOKOM 3PYAULIMM B pa3HBIX 00/1aCTsIX
3HAHWM, TTOCTOSIHHO MOBBIIATh CBOW 00pa3oBaTe/bHbIN U KY/IbTYPHBIM YPOBEHb.

2) CaMOKOHTPO/Ib:

[laBaThb OLI€HKY HOBBIM CHUTYyaLlUsiM, BHOCUTb KOPPEKTHBBI B JleITE/IbHOCTb, OLIeHUBATh
COOTBeTCTBHE pPe3y/IbTaToB Lie/IsM;

B/1a/leTh HaBblKaMH [103HaBaTe/IbHOM pedieKCUM KaK 0OCO3HaHMsI COBepLIaeMbIX JeHCTBUM
Yl MBIC/IUTE/IbHBIX MPOLIECCOB, UX pe3y/bTaTOB MU OCHOBAHWM, UCII0/Ib30BaTh MPUEMBI pedieKCUU
JJ1s1 OLJeHKY CUTYal[|H, BIOOpa BEPHOTO pelleHus;

yMeTb OLleHUBaTh PUCKW U CBOEBPEMEHHO MPUHUMATD PeLleHus TI0 UX CHIKEHUIO;

NIPYHUMAaTh MOTHBBI M apI'yMeHThI JPYTyX [IPU aHa/lu3e pe3y/bTaToB /esATe/bHOCTY;

3) npuHATHE Ce0s1 U APYTrUX:

NIpUHUMATH Cebsi, TOHMMast CBOM HeJOCTAaTKH 1 J0CTOVMHCTBA;

MIPUHUMAaTh MOTHBbI M @pI'YMEHThI PYTUX NPY aHa/ln3e pe3y/bTaToB JlesATelbHOCTH;

TIPM3HABATh CBOE MPaBO U MPABO JPYTUX Ha OLINOKY;

pa3BUBaTh CMIOCOOHOCThH MOHUMATh MUP C MO3ULIMM IPYTOro uesioBeKa.

INIPEMETHBIE PE3YJ/IbTATBI

[TpeameTHbIe pe3ynbTaThl 0cBOeHUst TiporpaMMbl COO 1o 6uosioruy Ha 6a30BOM ypOBHe
BKJTIOUAIOT crieniuueckue ajisi yueOHoro npegmera «brosorus» HayuHble 3HaHWS, YMEHHS U
crocoObl  ZIeMCTBUI 10 OCBOEHWIO, WHTeprnpeTalidd W TpeoOpa30BaHUIO 3HAHWM, BU/bI
JieTeIbHOCTU TI0 TIO/yUeHHWI0 HOBOTO 3HAHHWSI Y TIPUMEHEHWIO 3HaHUM B Pa3/IMUYHBbIX yueOHBIX
CUTyallUsiX, a TaKXe B peasibHbIX >KM3HEHHBbIX CHUTyallUsiX, CBSI3aHHBIX C Ouosiorueii. B
nporpammMe Tpe/IMETHBIE Pe3y/IbTaThl MPe/|CTaBeHbl TI0 ToJjaM 00yJYeHusl.

[IpeameTHble pe3ysbTaTbl OCBOeHUsi yueOHOro mipeamera «buosorus» 6 10 Kaacce
JIO/DKHBI OTpakaTh:

c(OpMHUPOBAHHOCTh 3HAHWM O MecTe W POJM OUONOTHH B CHCTEMe Hay4YHOTO 3HaHHS
eCTeCTBeHHbIX HayK, B ()OPMHPOBAHMU COBPEMEHHOM eCTeCTBeHHO-HayYHOU KapTHWHBI MHpa U
Hay4YHOTO MUPOBO33DeHHs], O BK/a/le POCCUMCKUX U 3apyOe)KHBIX yUEHBIX-OMOIOTOB B pa3BUTHE
6rosnoruu, GyHKUMOHATEHON TPaMOTHOCTY YesIoBeKa /ISl pellieHNs )KU3HeHHBIX 3a/iay;

yMeHHe pacKpbIBaTb CojlepyKaHhe OMOIOTHYeCKUX TePMUHOB U TIOHSTHI: KU3Hb, K/IETKa,
opranu3M, MeTtabom3m (0OMeH BelleCTB W TIpeBpalljeHWe SHEeprud), TOMeoCTa3
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(camoperysisiLjusi), ypOBHeBasi ~ OpraHM3alis J>KMBBIX CHCTe€M, CaMOBOCIIPOU3Be/leHue
(pempoayKuusi), HaC/1eJCTBEHHOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHE;

yMeHWe u3/arath Ouojornyeckue Teopwd (K/I€TOYHAs, XPOMOCOMHAs, MYTallOHHasl,
L[eHTpa/ibHasi /IoTMa MOJeKy/aspHou Owonoruu), 3akoHel (. Mengens, T. Moprana, H. U.
BaBunoBa) u yueHus (0 LjeHTpax MHOroo0Opasusi ¥ IPOUCXOXK/IeHUs KyIbTYPHBIX pacTenuii H. U.
BaBusioBa), onpefiesiaiTh TpaHULbl KX PUMEHUMOCTH K XKUBBIM CHUCTEMaM;

yMeHUe B/a/leTh MeTOZAMK HayuHOro TOo3HaHUs B Ouosioruu: HabmrofieHue U orucaHue
JKUBBIX CHCTEM, TPOLIECCOB U SIBJIEHWM, OpraHW3alysi W TIpoBefieHHe OWOIOTHYecKOoro
9KCTIepUMeHTa, BBIJBI)KEHHE TUIOTe3bl, BbISBI€HHE 3aBUCUMOCTA MeEXJYy HWCCieqyeMbIMU
Be/IMUYMHAMH, OOBSICHEHHE TI0/yuYeHHBIX pe3y/bTaTOB, WCII0/b30BaHHBIX HAyUHBIX TTOHSTHH,
TeopHi 1 3aKOHOB, YMeHHe fle/laTb BbIBO/bl HA OCHOBAHWUM TIOJTYYeHHBIX pe3y/bTaToB,;

yMeHUe BbIJIe/ISiTh CyIeCTBeHHble MPU3HAKKW BUPYCOB, K/I€TOK IPOKAPMOT U 3YKapHOT,
OZJHOK/IETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHU3MOB, 0COOEHHOCTH TIPOL[eCCOB: 0OMeHa BelecTB U
TIpeBpallleHHs] SHePruM B KieTke, (POTOCHMHTe3a, IMIACTUUYeCKOTO M JHEPreTHUeckoro oOMeHa,
XeMOCHHTe3a, MUTO03a, Meli03a, OIJIOJOTBOPeHUs], Pa3MHOXKeHHs, UHAUBU/yaJIbHOTO Pa3BUTHUS
opraHu3ma (OHTOTeHe3);

yMeHHe TIPUMEHSTh TIOlyueHHbIe 3HaHWs i 00BSICHEeHUsT OMOJIOTMUeCKUX TIPOLIECCOB M
SIBJIEHUH, JI/1s TIPUHSTHS TIPAKTUYECKUX PellleHUH B TIOBCeJHEBHOM >KU3HHU C LIe/Tbl0 0becrieueHust
6e30macHOCTA CBOEro 370pOBbSi U 3[]0POBbsl OKPY’KAalOIIUX JitOfeld, CoOJitoZieHrsT HOPM
IPaMOTHOTO TIOBEJileHWsT B OKpY>Karolllel TIPUpPOJHOW cpeZie, TIOHUMaHWe HeoOXOJUMOCTH
WCTIO/b30BaHUs IOCTHKeHWH COBpeMeHHOW OMO/IOTMU M OMOTeXHOJIOTHM [ijisi paldOHaIbHOTO
TIPUPO/I0TI0/Ib30BaHUS;

yMeHue pellaTb 3/ieMeHTapHble TeHeTHuecKue 3ajaud Ha MOHO- W AUrubpugHOe
CKpeIlMBaH1e, ClLIeTUIEHHOe Hac/ieloBaHWe, COCTABJIATh CXeMbl MOHOTHOPUIHOTO CKpeIUBaHUs
JUIs1 TIpe/icKa3aHusl Hac/leJloBaHUsI PU3HAKOB y OPraHK3MOB,;

yMeHHe BBITIOJIHATE JIabopaToOpHbIe W MpakTHUeCKue paboThl, COO/MOAATh TMpaBUia MpH
pabore c yueOHbIM 1 1abOpPaTOpHBIM 000PY/J0BaHUEM;

yMeHHe KDUTHUEeCKH OLIeHWBaTh W WHTEPIPETHPOBATh WH(MOPMAIMI0 OMOIOTHYEeCKOTO
cofiep>KaHusi, BK/THOUAIOIIYIO TICeBJOHAyUHble 3HAHUS M3 DPa3/IMUHbIX MCTOUHUKOB (CpejCcTBa
MaccoBoM MH(MOpPMalMY, HayUHO-TIOMYJ/ISIPHbIE MaTepuarbl), STUUeCKHe acleKThbl COBpEMEeHHbIX
WCC/ieJOBaHUN B OMOJIOTHY, MeIULIHE, OMOTeXHOJIOTHH;

yMeHHe Co37aBaTh COOCTBEHHble TIMCbMEHHbIe U YCTHble COoO0ImIeHus, 00001as
Ouosiornueckyro UMHQPOPMAaLIMI0 W3 HECKOJbKUX WMCTOUHMKOB, T'DaMOTHO MCII0/Ib30BaTh
TIOHSITUMHBIN anmapar 6uosoruu.

[TpeaMeTHbIe pe3y/bTaThl OCBOeHMs yueOHOro mipeameTta «buonorusi» 6 11 kaacce
JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAaHWM O MecTe W POJM OMONOTHH B CHCTEMe Hay4yHOTO 3HaHHS
€CTeCTBeHHbIX HayK, B ()OpMHDOBaHWM COBPEMEHHOW eCTeCTBeHHO-Hay4YHON KapTHWHBI MHpa U
HAy4YHOT'O MHUPOBO33pEHHSs], O BK/Ia/ile POCCUHCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosioruu, GyHKIIMOHA/ILHOM TPAMOTHOCTH YeJioBeKa [jIsl PellleHHs )KU3HEeHHBIX 3a/1a4;

yMeHHe pacKpbIBaTh CO/iepyKaHue OMO0I0rnyeckux TepMUHOB U TIOHSITUIN: BU/I, TIOMYJISLUS,
reHOQOHZ, 3BOJIOLMS, [ABWKYIHe CWibl ((aKTOpbI) 3BOJIOLUH, TPUCTOCOOTEHHOCTh
OpraHM3MOB, BUJ000pa3oBaHWe, HKOJOTUYEeCKHe (aKTOpbl, 3KOCUCTEMA, TMPOAYLIEHTHI,
KOHCYMEHTBI, PeJlyLIeHTbI, LIeTTH MMMTaHusI, IKOJIoruuecKas mipaMuza, buoreoreHo3, buocdepa;

yMeHUe u3faratb Ouosiornueckde Teopyuu (9BositoLMoHHas Teopusi Y. [lapBuHa,
CUHTeTHUYeCKasi TeOpHsi IBOJIIOLIMH), 3aKOHbI ¥ 3aKOHOMEPHOCTH (3apo/iblilieBOro cxozactsa K. M.
bapa, uepesoBaHuMs T/IaBHBIX HaripaBjieHUNA W myTeil sBomouyu A. H. CeBeplioBa, yueHUsi o
6rocdepe B. Y. BepHazickoro), onpeiesisiTh PaHUL{bl UX PUMEHUMOCTH K JKMBBIM CHCTEMaM;

yMeHUe B/a/leTh MeTOZAMK HayuHOro TO3HaHUs B Ouosioruu: HabmrofieHue U orucaHue
JKUBBIX CHCTEM, TIPOLIECCOB U SIBJIEHWM, OpraHu3alysi W TIpoBeZieHHe OWOIOTHYecKoro

20



JKCIIEPUMEHTa, BBIJBI)KEHME TUIIOTE3bl, BBISBIEHHE 3aBUCUMOCTH MEXIY HCCIeqyeMbIMUA
BeJINUMHAMH, OOBSCHEHHE TOMyYeHHbIX pe3y/abTaTOB, HCII0/Ib30BAHHBIX HAYUHBIX TIOHSTHH,
Teopui U 3aKOHOB, YMEHHe /Ie/1aTh BLIBOZLI HA OCHOBAHUH TOJTYYeHHbBIX Pe3y/IbTaTOB;

yMeHHe BbIIe/IATh CyIieCTBEeHHbIe TTPU3HAKU CTPOeHHs OHMO0I0rnyecKux 0OBeKTOB: BHIOB,
TIOMYJ/ISILMN, TPOAYLIEHTOB, KOHCYMEHTOB, peAyLIEHTOB, OHMOTeoLeHO30B U 3IKOCHUCTEM,
0CcOOEHHOCTH  TIPOLIECCOB:  HAC/e/CTBEHHOM  H3MEHUMBOCTH, eCTeCTBEHHOro  0TOopa,
BU/1000pa30BaHMsl, TIPUCIIOCOOIEHHOCTH OPraHW3MOB, JEWCTBUs KOJOTMYECKHUX (DaKTOPOB Ha
OpraHM3MBbl, TlepeHoCa BelecTB U MO0TOKA SHEPTUH B 9KOCHCTeMaX, aHTPOIIOTeHHbIX U3MeHeHH
B 9KOCHCTeMaX CBOeli MEeCTHOCTH, KPYroBOpOTa BeIIeCTB M OMOreOXWMHUECKHX I[UKJIOB B
ouocdepe;

yMeHHe TIPUMEeHSTh TIOlyueHHbIe 3HaHWs i 00BSICHEeHUsT OMOJIOTMUeCKUX TIPOLIeCCOB M
SIBJIEHUH, /1J1s1 IPUHATHS TIPAKTUUECKUX pelleHrH B TOBCeHEBHOM KU3HU C LIe/bI0 00ecrieueHust
0e30MacHOCTH CBOEro 3/0pOBbs W 37I0POBbSI OKPY)KAIOLIMX JIHO/Iel, COO/MI0/ieHnsT HOpM
TPaMOTHOTO TIOBe/IeHWsI B OKpY)Karollleld TPUPOJHOM cpeZe, TMOHUMaHWe HeoOXO0JUMOCTH
WCITI0/Tb30BaHUSI JOCTYDKEHUH COBpEMeHHOMU Ouonorun Iist paLMOHA/TBHOTO
TIPUPO/IOTI0/TH30BAHMS;

yMeHHe pellaTh 3/eMeHTapHble OMOIOTHUecKWe 3aZlaui, COCTaB/IATh CXeMblI TepeHoca
BelL[eCTB U SHEePTUU B SKOCUCTeMax (L[N MUTaHus);

yMeHHe BBITIOJIHATEL JlabopaTOpHbIe W TpAaKTHUeCKre paboThl, COOMOAaTh TIpaBU/Ia MpH
pabore c yueOHBIM 1 TabopaTOpHBIM 000PY/JOBaHUEM;

yMeHHe KDUTUYECKH OLIeHMBAaTh W WHTEPIPeTHPOBaTh HMH(MOPMALMIO OUOJIOrHUeCcKOro
COZlep’KaHusl, BKJIIOYAIOIIYIO TICeBAOHAayUHble 3HAHHUS W3 PA3/IMUHBIX MCTOUHHMKOB (CpefcTBa
MacCOBOM WHQOpMaIUM, Hay4YHO-TIOMYJ/ISIpHble MaTepuabl), pacCMaTpuUBaTh TIJI00ATbHbIE
5KOJIOTUYeCcKHe MpobJieMbl COBPeMEHHOCTH, (YOPMHUPOBATh 110 OTHOLIEHHUIO K HUM COOCTBEHHYIO
TIO3ULIHIO;

yMeHHe Co3/aBaTh COOCTBEeHHble TIMCbMEHHble U YCTHble COoO0IIeHus, 00001as
Ovosornyeckyr0o MHGOPMALMI0 W3 HECKOJbKUX HWCTOYHUKOB, TPAMOTHO HCII0/Ib30BAaTh
TIOHSITUMHBIN anmapar 6uosoruu.
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TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJ/TACC
KosinyecTBo uacoB JJ/IeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMporpamMMsbI Bcero Konrponenere  TIpakTiyeckue oOpa3oBarTe/IbHbIE
paboThI paboThI pecypcoi
! bronoris kak HayKa 2 05 Eggz?/ﬁéeliiaﬁﬁfzmmz
2 JKuBble crcTeMbl U UX OpraHu3anus 1 Bubmorexa TIOK
https://m.edsoo.ru/7f41c292
3 XUMHUUECKUH COCTAaB U CTPOeHUe KJIeTKU 8 1 Bubmorexa LIOK
https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 AKuste esTenbHOCTL KeTKH 6 httDs://m.edsc])_E).ru/7f41C292
5 PasmHokeHMe U UHAVBUYabHOE Pa3BUTUE 5 1 bubmoTeka 1IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh U UBMEHUMBOCTD 8 15 Bubmioreka IIOK
OpraHH3MOB ) https://m.edsoo.ru/7f41c292
7 Cenekuusi opranvu3sMoB. OCHOBBI 3 bubmioTeka [IOK
OHMOTEeXHOIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHoe Bpems 1 Bubmmorexa TIOK
https://m.edsoo.ru/7f41c292
OBIIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4
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11 K/ITACC

Koin4yecTBo yacoB JJIEKTPOHHBIe
Ne m/mm HanmMeHoBaHMe pa3je/ioB U TeM K I (yudpoBbie)
) nporpamMMsbI Bcero oﬁﬂTpoanble p6aKanec1me o0pa3oBare/ibHbIE
pabdoTsl padoThbI
pecypchbl
bubmmoreka IIOK
1 OBOMOLMOHHA OO ) 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU Ha 9 05 bubmioTeka LIOK
3emsie ) https://m.edsoo.ru/7f41cc74
bubmmoreka IIOK
3 OpraHu3Mb! 1 OKpyKaiowas cpesa > 1 https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa 1 9K0JIOTUYECKHE CUCTEMBbI 9 Bnbmorexa LIOK
https://m.edsoo.ru/7f41cc74
bubmmoreka IIOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5
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YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJ/IBHOI'O
IMPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA

* buonorusg, 10 knacc/ benses [.K., Oeiviuur I''M., Ky3nerjosa JI.H. u apyrue; oz,
penakiueii bensiepa I.K., Ipviimiia .M., AkijpoHepHoe 00611iecTBO «l37aTenbCcTBO
«[IpocserjeHue»

* buosnorus, 10 knacc/ Kamenckuii A.A., Kacriepckas E.K., CuBorsazos B.U., AKurioHepHOe
obmecTBo «M3maTenscTBO «IIpocBerieHue»

* buonorusi, 10 knacc/ IMaceunuk B.B., KameHckuii A.A., Py6iioB A.M. u gpyrue /TTog pea.
[MTaceunuka B.B., AkijuonepHoe o61iectBo «M3marenbctBo «IIpocBelijeHre»

* buonorus, 10 knacc/ [TonomapéBa M.H., Kopuunosa O.A., JlomwmnvHa T.E.; nog pegakiuei
[Tonomapégotii 11.H., O61mecTBo c orpaHMYeHHON OTBETCTBEHHOCTHIO VI3aTe/ibCKuii 1jeHTp
«BEHTAHA-T'PA®»; AxiroHepHoe 0011iecTBO «V3parensbcTBo «IIpocBeltieHre»

* buonorus, 10-11 knaccel/ AngpeeBa H./I., O61iecTBo ¢ orpaHUYeHHOW OTBETCTBEHHOCTHIO
«1O0L MHEMO3HA»

* Buosnorus, 10-11 knaccel/ Baxpymes A.A., Bypckuii O.B., Paytnan A.C., Poguonosa E.I.,
Po3zanoB M.H., O611ecTBO € orpaH1ueHHOI OTBETCTBEHHOCThIO «bamacc»

* buonorus, 10-11 knaccel/ 3axapos B.b., PomanoBa H.U., 3axaposa E.T.; oz pepakuyen
Kpukcynosa E.A., O6111ecTBO € orpaHMuUeHHOM OTBETCTBEHHOCThIO «Pycckoe c/ioBo -
yueOHUK»

* buonorus, 11 knacc/ bensie [.K., bopoaun I[1.M., AbpiMituy .M. u apyrue; no pefaxiyen
bensiea I.K., Jemvimmia .M., AkijpoHepHoe o611iecTBO «/3marenbcTBo «IIpocBeltieHre»

* buosnorus, 11 knacc/ Kamenckuii A.A., Kacriepckas E.K., CuBornazos B.U., AKurioHepHOe
obmecTBo «M3maTenscTBO «IIpocBerieHue»

* buonorus, 11 knacc/ IMaceunuk B.B., KameHckuii A.A., Py6rioB A.M. u gpyrue /TTog pea.
[MTaceunuka B.B., AkijuonepHoe o61iectBo «M3marenbctBo «IIpocBeliieHre»

* buosorus, 11 knacc/ [lonomapésa U.H., Kopuuiosa O.A., Jlowunvaa T.E. v gpyrue; noz
penakuueit [Tonomapésoii 1.H., Ob1iecTBo C orpaHMueHHON OTBETCTBEHHOCTHIO
W3znatenbckuii 1eHTp « BEHTAHA-T'PA®»; AKijoHepHoe 00611iecTBO «/31aTenbCTBO
«[IpocserjeHue»
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