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INIOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke MporpaMmbl MO OHONOTHM TEOPETUYECKYH) OCHOBY [l OTIpe/ieeHHUs
TOAXOJ0B K (OPMHUDOBAHHUIO COJEp)KaHWs y4yeOHOro mpeamera «BHOJIOTHS» COCTaBUIU:
KoH1enTyanbHble monoxkeHuss PI'OC COO o B3auMOOOYC/IOBIEHHOCTU 1iefield, COoAeprKaHus,
pe3y/nbTaToB 00y4yeHHs1 U TpeOOBaHUI K YPOBHIO TIOATOTOBKU BBHIMTYCKHUKOB, TOJIOXKEHUST 00
00IIMX Le/IAX U TPUHIMIAX, XapaKTepU3YHIUX COBPEMEHHOe COCTOSIHHE CHUCTeMbI CpeHero
obmiero obpa3oBanusi B Poccuiickoii Pezieparii, a TakKe TOJI0XKEHUs O Crieluduke OUOIOTHY,
eé 3HAUeHWU B TIO3HAHWU >KUBOW TIPUPOABI U 00ECIieUeHHH CYIeCTBOBAHUS UeIOBeueCKOro
obujectBa. CoryiacHO Ha3BaHHBIM TI0JIOXKEHUSIM, OTIpejie/ieHbl OCHOBHbIE (YHKIMM TIPOrPaMMbl
o 61oorKy U eé CTPyKTypa.

[Tporpamma 1o 6uosiorvy JAéT MpeCcTaBIeHue O LesisaxX, 00 o0lel cTpaTeruv 00yJeHws,
BOCITUTAaHUsT U pa3BUTHS OOyYaroLUXCs CpejCcTBaMU yueOHOro Tipeamera «buomorus»,
oripefiesisieT 00si3aTe/lbHOe TIpeAMeTHOe Cojiep)kKaHue, ero CTPYKTYPY, pacrpeziesieHue Tio
pa3zenaM ¥ TeMaM, PeKOMeH[yeMyr0 TI0C/e[j0BaTe/lbHOCTh M3yueHus yuyeOHOro MaTepuasa C
YUETOM MEXITPeJIMETHBIX U BHYTPUIIPeAMETHBIX CBsSi3€H, JIOTHKKA 00pa30BaTe/IbHOrO IMpoliecca,
BO3PaCTHBIX 0COOEHHOCTeH 00yUaroLrXCsl.

B nmporpamme 1o OHONOrMM TakXKe YUYMTHIBAIOTCA TpeOOBaHUSA K TUIAHUPYEMbIM
JIMYHOCTHBIM, MeTarpeJIMETHBIM U TIPeAMETHBbIM pe3ysbTaTaM o0yueHus B (OPMHPOBAHUHU
OCHOBHBIX BUJIOB yueOHO-TI03HABATe/IbHOMN AeATeTbHOCTH/yueOHbIX JeCTBUI 00yUaroIuxcs 1o
OCBOEHHIO CO/iepyKaHusi OM0IOTHYeCcKOro 00pa3oBaHusl.

B nporpamme 1o 6wonorum (10-11 Kmacchl, 0a30BBI YpOBeHb) peai30BaH MPUHIUT
NIPeeMCTBEHHOCTH B UW3yueHWW Ouosioruu, Osiarojapss ueMy B Hel TIPOCMaTpUBAeTCs
HarpaB/IeHHOCTb Ha pa3BUTHE 3HAHWM, CBA3aHHBIX C (HOPMUPOBAHUEM eCTeCTBEHHO-HayUHOTO
MHDOBO33p€HHs], LIEHHOCTHbIX OpHEeHTAallUid JIMYHOCTH, SKOJOTMUeCKOro  MBbIIIeHuS,
Tpe/iCTaB/ieHWi O 370poBOM oOpa3e >KM3HM W OepeXHbIM OTHOILIEHWeM K OKpY»Karoleh
npupoHoii cpefie. IlosToMy Hapsiy C u3yueHHeM 001[eOH0/IOTHUeCKUX Teopuid, a Takke
3HaHUM O CTPOEHUHU >KHMBBIX CUCTeM Pa3HOr0 paHTa U CYIITHOCTH OCHOBHBIX MTPOTEKAIOIUX B HUX
MIPOLIECCOB B TporpaMMme 10 OWOJIOTHH Y/ie/leHO BHUMAaHWEe MCIIO/Ib30BaHUIO TIOTyYeHHBIX
3HaHWM B MOBCEJHEBHOW »KM3HU [i/Is1 pelleHUs PUK/IaJHbIX 3a/jau, B TOM YMC/Ie: TPO(UIaKTUKA
Hac/le/ICTBeHHbIX ~ 3a00/ieBaHUM  YesloBeKa, MeJUKO-TeHeTUUYeCKOTO  KOHCYJIbTUPOBaHUS,
000CHOBaHHSI IKOJIOTUYECKH 11e/1ieco00pa3HOro TOBe/leHHsI B OKPY)KAOLel TIPUPOAHOMN cpefe,
aHa/lM3a BJIMSHUS XO3SUCTBEHHOW [esiTe/IbHOCTU uesloBeKa Ha COCTOSIHWE TIPUPOAHBIX U
WCKYCCTBEHHBIX 3KOCHCTeM. YCWIeHHe BHUMaHUs K TIPUK/IaJHON HAIpaBJIeHHOCTH yueOHOro
nipeaiMeTa «BUOOTHSI» MPOAUKTOBAaHO HEOOXOJUMOCTBIO OOecrieueHus1 YCIIOBUMA [/l pelleHust
OZTHOM M3 aKTya/bHBIX 3a/jau IIKOJILHOTO OHMOI0rnYeckoro 006pa3oBaHusi, KOTOpas TIpeArio/iaraet
¢dopmupoBaHre y 00ydYaroL[uxcsi CrOCOOHOCTH a/larTUPOBAThCS K W3MEHeHUsIM JIWHAMUUHO
pa3BHBAIOLLETOCSI COBPEMEHHOT'0 MHUpa.

buonorusi Ha ypoBHe cpenHero obimiero obpa3oBaHUs 3aHMMaeT BakHOe MecTo. OHa
obecrieuriBaeT (HOpMUpPOBaHWE y OOYYarOIIUXCs TIPe/CTaB/IEHUM O HAy4YHOM KapTHHEe MHpa,
pacmpsieT u 0060011jaeT 3HaHUS O )KUBOU TIPUPO/IE, €€ OTJIMUUTE/TbHBIX MPU3HAKaX — YPOBHEBOU
OpraHusalii M 3BOJIIOLUM, CO3JaéT YC/AOBUS [Js: TO3HAHUs 3aKOHOB >KWBOU TIPUPO/BI,
¢dopmupoBaHusi (HYHKLMOHA/TBHOM TPAaMOTHOCTH, HaBBIKOB 370pPOBOTO M 0Oe3omacHoOro obpasa
JKU3HH, 9KOJIOTHUECKOT'0 MBIIILJIeHUs], [IeHHOCTHOTO OTHOIIIEHHS K YKUBOU TPUPO/ie 1 UeJIOBEKY.



Bosbiioe  3HaueHwe OWOJIOTHST WIMEET TAKXKe il DeIlleHUss BOCIIUTATeNbHBIX U
pa3BUBAIOIIMX 3a7jau cpegHero obirero obpa3oBaHusi, coLfaIM3aLnK o0yJaromxcs. VzyueHue
Ouonoruu obecrieunBaeT yCJIOBUS JJist ¢dbopmupoBaHus VHTeJIeKTya/IbHbIX,
KOMMYHHKAIIMOHHBIX ¥ MH(OPMAIL[MOHHBIX HABBIKOB, 3CTETUUYECKOW KY/bTYPbI, CIIOCOOCTBYeT
WHTerpaluu OMOJOrMUecKUX 3HaHUM C TIpeJCTaB/leHUsMUA U3 APYruX yueOHBbIX TIpPeJMeTOB, B
YacTHOCTH, (pU3UKH, XMMUK U Teorpaduu. Ha3BaHHbIe 110/I0’KeHUs O TIpeJiHa3HaueHUH yueObHOro
npeamera «buosorusi» COCTaBWIM OCHOBY /il  OTpeJiesieHWs] TIOAXO0B K OTOopy U
CTPYKTYPHUPOBAHHIO ero COo/iepyKaHusl, TIPe/ICTaB/IeHHOTO B TIPOrpaMMe 10 OHUO0JIOTHH.

Ot6op cogepxanust yueOHOro nipeziMera «bronorus» Ha 6a30BOM ypOBHe OCYIIIECTB/IEH C
TIO3ULMIA KyJIbTYPOCOOOpPAa3HOTO TOAX0/a, B COOTBETCTBUM C KOTOPHIM O0OYYaroIrecs 10/DKHBI
OCBOWTH 3HAHUSI U YMEHWUsl, 3HAUUMble /71 GOpMHUpPOBaHUs O0Lel Ky/IbTYpPbI, ONpe/estoiiie
a/leKBaTHOe TIOBeJieHHe YeioBeKa B OKpPY)Kalolled TPUPOJHON cpesie, BOCTpeOOBaHHBIE B
TIOBCE/IHEBHOM >KW3HU U TIPaKTUYeCKo# fesTesibHOCTH. Ocoboe MecTo B 3TOM cHcTeMe 3HAaHHUM
3aHUMAIOT 37IeMeHTbl COJiep)KaHHsl, KOTOpble C/Iy»)KaT OCHOBOM s (opMHpOBaHUs
Tpe/iCTaB/IeHU O COBPEMEHHOM eCTeCTBeHHO-HayyHOW KapTMHe Mupa U 1[@eHHOCTHBIX
OpHEeHTalUsIX JITYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHHU3aui OMOIOTHYeCKOT0 00pa30BaHusI.

CTpyKTypHpOBaHHe COZiep>KaHUsI yueOHOro MaTepwasa B Mporpamme I0 OHOJIOTHM
OCYIIIeCTB/IEHO C YYETOM MPHUOPUTETHOTO 3HAueHHWsl 3HAHWH 00 OT/IMUMTETbHBIX 0COOEHHOCTSIX
)KUBOW TIpUPOJbl, O eé ypOBHEBOM OpraHu3alii U 3BOJIIOLMU. B COOTBETCTBUM C 3TUM B
CTPYKType yueOHOro rpeamera «brosiorusi» BbiZiesieHbI CIeYIOIUe COZiep>KaTeIbHbIe JTUHUU:
«buonorust Kak Hayka. MeTo/ibl HayuyHOT0 T03HaHUs», «KeTka Kak Ouosiornyeckasi cucteMa,
«Opranu3m Kak buosioruueckasi cucreMa», «Crucrema U MHOroobpasue OpraHMueckoro Mupa»,
«DBOJTIOLIVS )KUBOU MPUPO/IbI», « IKOCUCTEMBI U TIPUCYILHE UM 3aKOHOMEPHOCTH.

Lens wn3yueHusi yuebHoro mpenMerta «buomnorus» Ha 6a30BOM ypOBHe — OBJafieHHe
00y4arIUMHUCS 3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHATBHOM OpraHU3allid >KUBBIX CHUCTEM
pa3HOro paHra u rnpuobpeTeHre YMeHUM UCII0/Ib30BATh 3TW 3HAHUS [|/IsI TPaMOTHBIX JeHCTBUM B
OTHOIIEHNY 00bEKTOB >KUBOW TIPUPO/IbI ¥ PELIeHUs] Pa3/TUMUHBIX XKU3HEHHBIX MPO0JIeM.

HoctxeHnue 1enu u3ydeHuss yuebHoro mnpegmera «buosorusi» Ha 6a30BOM ypOBHe
obecrieurBaeTCst pellieHueM CIeyIOLUX 3a/iau:

OoCBOeHHe OOyuaroIMMHUCST CUCTeMbl 3HaHUM O OMONOTUYECKMX TeOpUsX, YUeHHsIX,
3aKOHaX, 3aKOHOMEPHOCTSIX, THIOTe3aX, MpaBWiaxX, C/Iy>Kalldx OCHOBOW Asisi (pOopMHUPOBaHUS
TIpe/ICTaB/ieHnid O eCTeCTBeHHO-HayuHOW KapTHHe MHpa, O MeTOZaX Hay4yHOro T03HaHUS,
CTPOEHUH, MHOroo0Opa3vu M OCOOEHHOCTSIX >KUBBIX CHCTEM pPAa3HOT0 YPOBHSI OpraHM3allvy,
BBIJAIOLIVXCS OTKPBITUSX Y COBPEMEHHBIX MCC/IeJOBAaHUSX B OMOIOTHH;

¢dopMupoBaHre y 00yuaroLMXCsl TO3HABATE/bHBIX, WHTEJIEKTYyaJbHbIX M TBOPYECKHX
CIIOCOOHOCTelN B TIPOLIeCCe aHa/u3a AaHHBIX O MYTSAX Pa3BUTUSL B OMOJIOTUM HaYYHBIX B3IJISIZIOB,
uziell ¥ Mo/IX0/I0B K M3yUeHUIO )KUBBIX CHCTeM Pa3HOT0 YPOBHSI OpraHU3aluu;

CTaHOBJeHWe y oOydaromuxcs o0mmed KyabTypbl, (YHKI[MOHAJIBHOM TI'PAMOTHOCTH,
pa3BUTHe yMeHHI OOBSICHATb U OLIeHWBAaTh SIBJIEHHs OKPY)KAIOL[eT0 MHpa >XMBOMW TIPUPOZBI Ha
OCHOBAHWY 3HAHWUM U OTIBITA, TTOJTyUeHHbIX TIPY U3yueHUr OUO0JIOTHHY;

dopmMHpoBaHre y OOYYarOIUXCA YMEHWUW HW/UTIOCTPUPOBATh 3HaueHHe OWMOJIOTHYeCKUX
3HaHMM B TMPAKTUUYECKOW [1esiTeJIbHOCTU UesioBeKa, Pa3BUTUM COBPEMEHHbBIX MeJULIMHCKUX
TeXHOJIOTHI 1 arpobHOTeXHOIOTHH;

BOCIUTaHUe YOeKJEHHOCTH B BO3MOXKHOCTH TI03HaHWSI Ue/IOBEKOM >KHUBOW TIPHUPOJBI,
HeoO6X0IUMOCTH Oepe’KHOr0 OTHOIIIeHUs! K Held, COOJII0/IeHHsT STUUeCKUX HOPM TP TIPOBe/leHUH
O10/I0TNUeCKUX UCCIeIOBaHuM;



OCO3HaHHWe I[eHHOCTH OMOJIOTMUeCKMX 3HAHWM [/ TIOBBIIIEHUS] YPOBHSI 3KOJIOTHUECKOU
KyJIBTYPHI, /17151 GOPMUPOBaHUSI HAYYHOTO MUPOBO33PEeHHST;

npUMeHeHWe TPUOOPeTEHHBIX 3HAHWN M YMEeHUH B TIOBCEJAHEBHOMW >KU3HU AJIST OLIEHKH
TIOC/IEZICTBUI CBOEM /IesTeJIbHOCTH 110 OTHOIIEHWIO K OKpY»XKaroiled cpefie, COOCTBEHHOMY
3[I0POBBI0, 000CHOBaHKE W COOJTIOZIEHHe Mep MPOGUIAKTUKK 3a00/IeBaHUH.

B cucreme cpeznHero obiriero obpasoBanusi «buosnorusi», u3yuyaeMasi Ha 6a30BOM ypOBHe,
AB/ISIETCS 00sI3aTe/IbHbIM yueOHBIM TIPEIMETOM, BXOASIIMM B COCTaB TPeJAMETHOW 00/1acTH
«EcTecTBeHHO-HayUHbIe TIPeIMEThI».

st usyuenusi 6uosiornu Ha 6a30BOM ypOBHe CpeZiHero o01iero oopa3oBaHUsi OTBOJUTCS:
B 10 ksacce — 34 vaca (1 yac B Hejie/t0)..

COJEPXAHUE OBYUEHUSA

10 KJ/TACC

Tema 1. buosiorusi Kak Hayka.

buonorusi kak Hayka. CBsi3b OHOJIOTHM C OOI|eCTBEHHBIMHU, TEXHUYECKUMU U IPYTUMU
eCTeCTBEeHHbIMM HayKamu, Guiocoduel, 3TUKOW, 3CTeTHKOW U TpaBoM. Pomb Ouosioruu B
(dbopMHpOBaHNY COBPEMEHHOM HAayYHOU KapTHHBI Mupa. CrucTeMa OMO/IOTHYeCKUX HayK.

MeTo/b1 TIO3HAHUS XKUBOW TIPUPO/IbI (HabroZieHre, SKCTIIepUMEHT, OMKcaHye, U3MepeHue,
K/laccuduKalys, MoJieTMpoBaHKe, CTaTUCTUYeCKasi 00paboTKa JaHHBIX).

JdeMoHCcTpanum:

IToptpetsr: Y. Hdapsun, I'. Mengens, H. K. Kosibjos, k. Yotcon u ®@. Kpuk.

Tab/uIel U cXeMbl: « MeTo/ bl TTI03HAHUS >KUBOK TIPUPO/IbI».

JlabopaTopHbIe U MPaKTHUYeCKHe paboThI:

[Mpaktnueckass pabora Ne 1. «Vcrosnb30BaHMe Ppa3IMUYHBIX METO/OB TIPH HW3y4YeHUH
OMO0/IOTHUECKUX 00BEKTOBY.

Tema 2. JKuBble CHCTeMBbI M UX OpraHu3aLnus.

JKuBble cuctembl (6UOCHCTeMBbI) Kak TpeAMeT u3yueHHs Ouonorvu. OTavuMe >KUBBIX
CUCTEeM OT HeOpraHM4eCKOM MPUPO/bI.

CeoiicTBa OwmocucTeM W UX pa3sHooOpa3We. YPOBHM OpraHu3ali OWOCUCTEM:
MOJIEKY/ISIDHBIM,  K/IeTOUHBIM,  TKaHeBbll,  OpraHW3MeHHbIM,  MOMYJSALMOHHO-BH/0BOM,
9KOCUCTEeMHBIN (OHOreoreHOTHUeCKUH), OMoCqepHBIH.

JleMoHCcTpanum:

Tabmuiel U cxeMbl: «OCHOBHBbIE TIPU3HAKU J>KU3HW», «YDOBHM OpPTraHU3AllUU >KUBOU
TIPUPOJbI».

O6opynoBaHue: Mofenb Monekynbl JTHK.

Tema 3. XuMHUeCKHI COCTaB U CTPOeHNe KJ/IeTKH.

XVMMUYeCKMil  COCTaB  K/IeTKA. XHUMHUYecKue  3/IeMeHTbl:  MaKpO03JIeMeHTHI,
MHUKpO3/ieMeHThl. Bosla 1 MUHepa/ibHbIe BelllecTBa.

@dyHKIMKU BOAbl M MHUHepasbHbIX BelllecTB B KieTke. [lojzepkaHue OCMOTHYECKOTO
OamaHca.

Benku. CocTtaB u cTpoeHue 0eKOB. AMHUHOKHC/IOTEI — MOHOMepbI OenkoB. He3ameHnMbIe
U 3aMeHUMble aMHHOKHC/IOTBI. AMUHOKMC/IOTHBIH COCTaB. YPOBHM CTPYKTYPbl OelKOBOM
MOJIeKy bl (TIepBUYHAsi, BTOPWUYHAsl, TPeTUUYHasi M UYeTBePTHUHAs CTPYKTypa). XUMHUeCKHe
cBoticTBa 6esikoB. buonoruueckue ¢GyHKIMN 6€TKOB.



depmeHThl — OWoOnOrMYeckue Karanu3aTopbl. CTpoeHre QepMeHTa: aKTHUBHBIM LIEHTD,
cybctpatHasi cneuuduuHocTh.  KodepmenTbl. Burammbbel.  OTiuuusi  (epMEHTOB  OT
HeOpraHUyecKrx KaTaan3aTopoB.

YrneBopl: MOHOCaxapupl (T/IFOKO3a, prbo3a U Jie30Kcuprbo3a), Aucaxapubl (caxapo3a,
JIaKTO3a) M ToyMcaxapuzbl (Kpaxmas, IVIMKOreH, Le/tono3a). buonoruueckuve ¢QyHKIMH
YIJIeBO/IOB.

Jlunuapl:  TpUrMLepusl, dochomunuapl, crepougsl. ['mapoduibHO-rHAPO(GOOHBIE
cBoiicTBa. bronornueckne ¢yHkuyu munugoB. CpaBHeHMe YI/IeBOZIOB, O€/KOB M JIMMHZOB Kak
VICTOYHUKOB 3HEepIuu.

Hyxkneunossle kucnotel: JTHK u PHK. Hykeotubl — MOHOMepPbI HYK/IEMHOBBIX KUCJIOT.
Crpoenve u Qynkuun [JHK. Ctpoenue u ¢ynkumu PHK. Buzasr PHK. AT®: ctpoenue u
GyHKLMH.

LuTosorusi — Hayka O kieTke. KyeTouHasi Teopusi — nprvMep B3auMOJEWCTBUSL WUJiel U
(hakTOB B HAYYHOM [TO3HAHUU. MeTo bl U3yUeHUs K/IeTKU.

Kretka Kak 1jesiocTHast >kvBasi cucreMa. OOImye rpr3HaKy K/IETOK: 3aMKHYTasi Hapy>KHast
memMOpaHa, Mosiekysibl JJHK Kak reHeTHuecKuii anmapar, CicTeMa CHHTe3a bernka.

Turmel K/IeTOK: 9SyKapuOTHYecKas U Tpokapuotuueckas. Oco0eHHOCTHM CTpOeHHs
TIPOKaprOTUYecKOM kieTku. KietouHast creHka Gaktepuid. CTpoeHHe 3yKapruOTUYeCKOU K/IeTKH.
OCHOBHBIE OT/INYMSI PaCTUTETHHOM, )KUBOTHOW 1 TPUOHOM K/IETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl K/IETOK — K/IeTOUHAsl CTEeHKA, TJIMKOKaIUKC, UX (DyHKLMH.
[Mna3maruueckass MemOpaHa, e€ cBoiictBa M ¢yHKUMU. lluToriasmMa U eé oOpraHOWZBI.
OpHomembOpaHHble opraHoupb! Kiaetky: JIIC, anmapat Iosbixku, mi3ocomsl. [1o1yaBTOHOMHbBIE
OpraHoW/bl K/IeTKU: MWUTOXOH/PUM, TulacThibl. [IponcxoxieHre MWUTOXOHJpPUM U IUIACTUL,.
Buzpl nnactug. HememOpaHHBIe OpraHOWbI KIETKU: PUO0COMBI, K/IETOUHBIHN LIEHTP, L{eHTPHOJIH,
PEeCHUYKH, )XT'yTUKU. PyHKIMM OPraHOUIOB K/IeTKU. BriroueHus.

Slnpo — perynsTopHbIi leHTp KieTku. CTpoeHue siipa: siiepHast 000/10uKa, Kaproruia3ma,
XPOMAaTHH, JPbIIKO. X POMOCOMBI.

TpaHCIOpT BelecTB B K/IeTKe.

JleMOHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIanH, M. IllneiigeH, P. Bupxos, /[)X. YoTcoH, ®.
Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

HOuarpammel:  «PacnipefienieHre XMMMUYECKHUX 3JIEMEHTOB B HEXWBOM TIPUPOJE»,
«PacripesienieHrie XMMHUUECKHX 3/IEMEHTOB B JKUBOU IPUPOE».

Tabmunpr 1 cxembl: «Ilepuoguueckass Tabnauija XUMUUYECKUX 37eMeHTOB», «CTpoeHHe
MOJIeKYJIbl BOAbI», «buocuHTe3 benka», «CTpoeHre MoseKyJibl Oeska», «CTpoeHue dhepmMeHTa»,
«Hyxnennosble kucnotel. IHK», «Ctpoenue mosnekynbl AT®», «CTpoeHHe 3yKapuOTHYeCKOH
KJIeTKW», «CTpoeHHe >XUBOTHOM KieTKu», «CTpoeHue pacTUTeNbHOU KieTku», «CTpoeHue
NIPOKapUOTUYEeCKO! KeTKW», « CTpoeHue si/ipa KJIeTKW», « YTeBOAb», «JIUmuasl».

Ob6opyoBaHMe: CBETOBOM MHUKPOCKOM, 00OpyAOBaHWe [/ TIPOBejeHUs Habro/1eHui,
M3MepeHnH, SKCIIepUMEHTOB, MUKPOIIperapaThl pacTUTeNbHBIX, )KUBOTHBIX M OaKTepuaibHbIX
KJIETOK.

JlabopaTopHbIe U MPAaKTHUYECKHe PaboThI:

JlaboparopHasi pabora Ne 1. «/3yueHue KaTaJUTHUeCKOW aKTMBHOCTH ()epMEeHTOB (Ha
TpyMepe amu/ia3bl UM KaTaasbl)».

JlabopaTtopHasi pa6ora Ne 2. «V3yueHuWe CTpOeHHSI K/IeTOK paCTeHWM, >KUBOTHBIX M
GakTepuii 1o MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpeliapaTax 1 Ux OMHCaHue».



Tema 4. )Ku3HeesATeTbHOCTh K/I€TKH.

O6OmeH BemjectB, um MeTabomu3M. Accumwisiis  (TUJIaCTUUECKUH 00MeH) W
JUCCUMUJIALIUS (SHEpreTUYecKuii 00MeH) — /1B CTOPOHBI IMHOTO TIporiecca Metabom3ma. Posb
3aKOHOB COXPaHeHMs BellleCTB U SHePruy B IOHMMaHUX MeTaboM3ma.

Tunbl o6MeHa BelllecTB: aBTOTPOGHBIN U reTepoTpodHbid. Ponb gepmeHTOB B 0OMeHe
BellleCTB U NpeBpallleHuH SHeprUy B KileTKe.

dortocuHTe3. CBeToBasi W TemHOBasi ¢a3bl (oTocuHTe3a. Peakumu (oTocuHTesa.
OddeKTUBHOCTL (POTOCHHTe3a. 3HaueHre GOTOCUHTe3a /I/1s1 )KU3HU Ha 3emie. BiiusiHue yciioBuid
cpezibl Ha (POTOCHHTE3 M CIIOCOOBI TTOBBIIIEHHS €T0 MPOAYKTUBHOCTH Y Ky/IbTYPHBIX PaCTeHHH.

XemocuHTe3. XeMOCHHTe3upyle OakTepyy. 3HaueHHe XeMOCHHTe3a /s >KU3HU Ha
3emite.

OHepreTuueckdii oOMeH B  KkijeTKe. PaciernyieHne BelllecTB, BblJe/ieHUe U
aKKyMy/IMPOBaHUe SHePruM B KieTKe. JTarbl sHepreTuueckoro obmena. I['mukonus. bpoxxeHue u
ero BuAbl. KuciopogHoe OKuC/IeHMe, WIM  K/IeTOYHOe JbIxaHhe. OKuC/IWTe/IBHOe
dochopunmpoBanre. IHPeKTUBHOCTb SHEPreTHUECKOT0 0OMeHa.

Peakijum MartpuuHoro cuHresa. ['eHetuueckas uH(popmauus u [JHK. Peanusanys
reHeTMUecKol MHGopMaly B KieTKe. ['eHeTHUYeCKUid KOJ W ero CBoicTBa. TpaHCKpUMNLUS —
MaTpuuHblii cuHTe3 PHK. Tpancisiius — 6uocuHTe3 Genka. dtanbl TpaHcasiyu. KogupoBaHue
aMUHOKHUCIIOT. Posib pubocom B 6rocrHTe3e Gerka.

Heknetounele ¢opMbl >XU3HM — BUpychl. Vctopusi otkpeithg Bupyco (. U.
ViBaHoBCKuit). OCOOEHHOCTH CTPOEHUS U XKU3HEHHOT0 LIMK/Ia BUpycoB. bakrepuodaru. bonesnu
pacTeHMi, )KMBOTHBIX U YeJ/IOBeKa, BbI3bIBaeMble BUpycaMu. Bupyc nMMyHozehuMTa yesoBeka

(BUY) - Bo30yaurens CIIW/Ja. OOGpaTHas TpaHCKDWIILMSI, peBepTa3a W HHTerpasa.
[TpoduiakTHKa pacpoCTPaHeHUsT BUPYCHBIX 3a00/IeBaHUM.
JeMoHCcTpanum:

[Toprpetsr: H. K. Konbnos, 1. N. IBanoBckuy, K. A. Tumupsses.

Tabmunpr u  cxembl: «Tumbl  mwmTaHus», «Metabomuam»,  «MUTOXOHAPHS»,
«DHepreTUUecKui obmMeH», «Xnoporuiact», «®orocuntes», «Ctpoenne [THK», «CTpoeHue u
¢byHKLMOHMpOBaHWe reHa», «CuHres Oenka», «['eHeTnueckuii  Kog»,  «BuUpyChl»,
«bakrepuodarn», «CrpoeHue U >ku3HeHHbIM 1uKn Bupyca CIIM[a, O6akrepuodara»,
«Permukanusa [JHK».

Ob6opymoBaHue: Mojenu-armuMKauyuu «Yapoenwe THK u TpaHckpurniusi», «brocuHTes
6enka», «CTpoeHHe KJIeTKU», Mofiesb CTpyKTyphl JJTHK.

Tema 5. PasMHO)XeHHe M MH/IMBH/lya/IbHOE pa3BUTHE OPraHU3MOB.

KnetouHslid MK/, WIM >KU3HEHHBIM LMKA KieTKd. WHTepdasza u murtos. [Iporeccsl,
npoTtekarole B HMHTepdasze. Permkaius — peakuuss matpyuuHoro cunHre3a [IHK. Crtpoenue
XpPOMOCOM. XPOMOCOMHbIN Habop — KapuoTur. [WIIOWAHBIM M TaryIOWAHbIN XPOMOCOMHbIe
Habopbl. XpoMmaTuzpl. LluTonornyeckue oCHOBBI pa3MHOXKEHUSI U WH/VMBU/YaJbHOTO Pa3BUTHS
OpraHu3MOB.

Henenue knetkn — muro3. Craguu murosa. IIporjeccel, MpoUCXOfdlyde Ha pasHbIX
CTafusAX MUTO3a. bronornuecknii CMbIC/T MUTO3a.

[Tporpammupyemasi THOe/b KJIeTKH — ariorTo3.

dopmbl  pa3MHOXKEHHWsI OpraHu3moB: Oecriosioe ¥ TmosoBoe. Bwuiel  Gecrosioro
Pa3MHOXKeHUsI: Jle/ieHre Ha/lBoe, MOUKOBaHWe OJJHO- M MHOTOKJIeTOUHBIX, CIIOpoobpa3oBaHue,
BereTaTMBHOe pa3MHOKeHHe. VICKyCCTBeHHOe KJIOHMPOBaHMEe OpraHW3MOB, ero 3HauyeHue [
CeJIeKLIUHU.



[TosioBOe pa3MHOKeHUeE, ero OTJNUUs OT Hecrooro.

Metio3. Crtaguu Mmeiios3a. Ilpoueccel, mpoucxofsdilyde Ha cragusx Merlosa. [loBexneHue
XpoMocoM B Meiio3e. KpoccrHrosep. brosiornueckuii CMbICI ¥ 3HaUeHUe Meno3a.

'ameToreHe3 — rnporjecc 06pa3oBaHusi TIOJIOBBIX KIeTOK Y KUBOTHBIX. [10/10BbIe »KeJe3bl:
CeMeHHUKU U siMYHMKUA. OOpa3oBaHMe M pa3BUTHE TOJIOBBIX K/IETOK — rameT (CriepMaTo30uf,
SUlIeK/IeTKa) — criepMatoreHe3 uW oBoreHe3. (OcCO0eHHOCTH CTPOEHUs —SIMIIEK/IETOK U
criepmarto3ouioB. OttogoTBopenue. [lapTeHoreHes.

VnpvBuayanbHOe pa3BuTHe (OHTOreHe3). ODMOpHOHAnbHOE pa3BuUTHe (3MOpHOTreHes).
OTarbl 3MOpPHUOHANIBHOTO PAa3BUTHSI Y TI03BOHOYHBIX J>KUBOTHBIX: JpOOJeHWe, TacTpyJIsLus,
opraHoreHe3. [ToctamMbproHanbHOe pa3BuTHe. TUITBI TOCTIMOPHUOHATBEHOTO Pa3BUTHS: TIPSIMOE,
HerpsiMoe (JTMUMHOYHOE). BrMsiHMe cpeibl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CMOCOOHBIE
BbI3bIBaTh BPOXK/IEHHbIE YPOZCTBA.

PocT u pasButre pacteHnii. OHTOreHe3 LIBETKOBOI'O paCTeHUs: CTPOEHMEe CeMEeHH, CTaZiuu
pasBUTHUSL.

JdeMoHCcTpanum:

Tabmumiel U cxembl: «@OpPMbI pa3MHOXKEHHsI OPraHU3MOB», «/IBOMHOe OT/I0/[0TBOPEHHEe Y
LIBETKOBBIX pacTeHuM», «BereraTuBHOe pa3MHOXeHUEe pacTeHWM», «/leleHHe KI/IeTKU
Oaktepuii», «CTpoeHHe TOJIOBBIX K/IeTOK», «CTpoeHHe XPOMOCOMBI», «KJeTOUHBIM IMKI»,
«Permukatusi THK», «Muto3», «Melio3», «[IpsiMoe 1 Hempsimoe pa3Butue», «['ameTtoreHes y
MJ/IEKOMUTAIOLUX U YesioBeKa», « OCHOBHBIE CTaJUM OHTOreHe3a».

Ob6opyoBaHMe: MHUKPOCKOM, MHKporipernapatbl «CriepMaTo30ubl MJIeKOTIUTAIOIIero»,
«SlilekeTka MuleKomnuTaroniero», «KapuokuHes B K/jeTKax KOpeLlKa JiyKa», MarHWTHasi
MoZie/ib-aruKaius «/JeneHue Kiaetku», mogens JIHK, Mozienb MeTada3HON XpOMOCOMBI.

JlabopaTopHbIe U MPaKTHUYeCKHe paboThI:

JlabopaTopHast pabota Ne 3. «HabsmozieHre MUTO3a B K/IeTKaX KOHUMKA KOPEIIKa JiyKa Ha
rOTOBBIX MUKpOIIperapaTax».

JlabopaTtopHasi pabota Ne 4. «V/3yueHuWe CTPOEHHsI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIperiapaTax».

Tema 6. Hac/ieACTBeHHOCTH M H3MEHUYMBOCTb OPraHM3MOB.

Ilpenver u 3amaun reHeTUKU. McTopust pas3sBUTUS TeHETUKU. Posib 1UTONIOTMA U
5MOPUOIOTHY B CTAaHOBJIEHWH TeHeTUKH. BKaji pOCCUHCKUX U 3apy0Oe)KHBIX YUEHBIX B pa3BUTHe
TeHeTUKU. MeToAbl TeHeTWKH (THOPHI0/IOTUYeCKUl, I[UTOTeHeTHUeCKUH, MOJIeKY/IsIpHO-
reHeT4eckuii). OCHOBHbIE TeHeTUYeCKHe NMOHATUS. ['eHeTUUeCKasi CUMBOJIMKA, UCTIO/Ib3yeMasi B
CXeMax CKpeL|UBaHuM.

3aKOHOMEpHOCTM  Hac/leloBaHUs  NIPU3HAKOB, ycTaHOBleHHble ['.  MenzeneMm.
MoHorubpuHOe CKpelluBaHue. 3aKOH eJUHO00pa3usi TMOpUIOB TIepBOro MokosieHus. [TpaBuio
JOMUHUPOBaHMS. 3aKOH paclielyieHdsi TNpU3HakoB. [‘mmore3a uucTtoThl ramer. [lonHoe u
HeI0JIHOe JOMUHUPOBaHUe.

OurnbpupHoe  cKpeluBaHHe. 3aKOH HE3aBUCMMOTO HaC/e[loBaHUS  TIPH3HAKOB.
LluToreHeTHUeCKHWe OCHOBBI AWTMOPUIHOTO CKpeIUBaHUsA. AHa/TU3UDYIOIIee CKpel[UBaHMUE.
Vicnonb30BaHue aHATU3UPYIOLIETO CKPEIMBaHUs ISl OTIpe/ie/IeHrsI TeHOTHIIA OCOOM.

CuerieHHOe HacjeoBaHWe TIpU3HAaKoB. Pabora T. MopraHa T0 ClLenieHHOMY
Hac/el0BaHUI0 reHoB. Hapy1ieHue crieryieHUst TeHOB B pe3y/ibTaTe KpOCCUHIOBepa.

XpOMOCOMHasi TeOpUs HaC/IeJCTBeHHOCTU. ['eHeTUUeCKue KapThl.



I'enetuka mosia. XpoMOCOMHOe OIlpefie/ieHHe I10J1a. AyTOCOMBI U TOJIOBbIe XPOMOCOMBI.
'omorameTHble ¥ reTeporameTHble OpraHu3Mbl. HacsieZjoBaHue IPU3HAKOB, CLIEIVIEHHBIX C
TI0JIOM.

W3meHumBOCTb. BU/ibl UI3MEHUMBOCTHM: HEHAC/Ie[ICTBEeHHas: U Hac/eCTBeHHas1. Posb cpe/ibl
B HEHaC/Ie[CTBEHHOM M3MEHUYMBOCTH. XapaKTepUCTUKa MOAU(PHUKALMOHHON W3MEHUHUBOCTH.
BapuanvoHHbIl psifi U BapuallMoHHasl KpuBas. Hopma peakuyy npusHaka. KonmvuectBeHHble U
KauyeCTBeHHbIe MPU3HAKU U MX HOpMa peakjuu. CBOMCTBa MOAU(PUKALIMOHHON U3MEeHYMBOCTH.

HacnencrtBeHHasi, WM reHOTUTTMUECKast, M3MeHUMBOCTb. KoMOMHATUBHAsT N3MEHUHBOCTb.
Meiio3 ¥ TIOJIOBOM TIPOLIECC — OCHOBAa KOMOWMHATHMBHOM WM3MEHUMBOCTH. MyTalMOHHAs
y3MeHurMBOCTb. Kraccudukaiusi MyTaluii: reHHble, XPOMOCOMHbIe, reHOMHble. YactoTa u
NPUYMHBI MyTalid. MyTareHHble akTOpbl. 3aKOH TOMOJIOTUYECKUX PsZIOB B HAC/e/CTBEHHOM
v3meHunsocty H. 1. BaBunosa.

BresziepHas Hac/iejCTBEHHOCTb M U3MEHUHBOCTb.

I'enetuka uyesoBeka. Kapuorumn uesoBeka. OCHOBHbIe MeTOJbl TIeHETUKU UesIOBeKa:
reHeajioTUYeCKUid, OJIM3HEIOBbIM, LIMTOTeHeTUYeCKud, OUOXUMHUeCKUHN, MOJeKY/sIpHO-
reHetnueckur. CoBpeMeHHOe Onpefie/leHde TeHOTWIA: ITI0JITHOTeHOMHOe CeKBeHUPOBaHNe,
TeHOTUNMPOBaHWe, B TOM uucsie ¢ nomometo [11]P-ananusa. HacnencrBeHHbie 3abosieBaHust
yesloBeKa: TeHHble 0Oose3Hd, Oone3HM C  HaCAeJCTBEHHOH IIpeJpacrioyioyKeHHOCThIO,
XpOMOCOMHBIe Oosie3Hn. ComaTHuecKWe U TeHepaTHBHble MyTarud. CTBOJIOBbIE KII€TKH.
[TpuHLMNBI 340pOBOT0 0Opasa KU3HU, AUArHOCTUKH, NMPOMUIAKTUKA U JeueHUs reHeTHYeCKUx
bone3neli. MequKo-reHeTHUeCKOe KOHCY/IbTUDOBaHUWe. 3HaueHWe MeJUIIMHCKON TeHeTHKH B
npe/lOTBpallieHrH 1 JIeUeHUH TeHeTHUecKuX 3abosieBaHui yesioBeka.

JdeMoHCcTpanum:

[Toptpetsl: I'. Mengens, T. Mopras, I'. fe ®@pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmunpl 1 cxeMbl: «MOHOTMOPUIHOE CKpELMBaHKE W er0 LIUTOreHeTHUecKas OCHOBa»,
«3aKOH pacllelyIeHUss W ero LUTOreHeTuYecKass OCHOBa», «3aKOH UWCTOTbl raMeT»,
«durnbpugHoe ckpelyBaHue», «LIuTonornyeckre OCHOBBI JUTMOPUIHOTO CKpPeLUBaHUs»,
«Melio3», «B3aumojielicTBUe a/ieNlbHbIX reHOB», «['eHeTUUecKre KapThl paCTeHUM, )KUBOTHBIX
Y 4esioBeKa», «['eHeTuKa mosia», «3aKOHOMEPHOCTH Hac/e/l0BaHUs, CLIeIIJIEHHOTO C I1OJIOM»,
«Kapuotumnbl dyesmoBeKa U JKMBOTHBIX», «Buabl u3MeHUMBOCTW», «MoaudukaoHHas
M3MeHUMBOCTb», «HacnenoBanue pesyc-aktopa», «['eHeTHKa rpyrmn KpoBu», «MyTaloOHHast
V3MEHUYMBOCTbY.

Ob6opyzoBaHye: Mofenu-amuMKanu  «MoHOruOpugHOe CKpelivBaHue», «HemomHoe
JOMUHUPOBaHUe», «/IurubpuHoe CcKpeljuBaHue», «IlepeKpécT XpoMOCOM», MUKDPOCKOI U
MuKpornpernapat «/lpo3oduna» (HopMa, MyTaly (GOpMbl KPbLIbeB U OKPACKU Terna), repbapuit
«["opox noceBHOM».

JIabopaTopHbIe U MpPAaKTHYeCKHe PadoThI:

JlabopaTopHasi pabota Ne 5. «/3yueHre pe3y/ibTaTOB MOHOTHOPHUHOTO ¥ JUTHOPUAHOTO
CKpeLMBaHKUs Y Ap030(H/bl Ha TOTOBBIX MUKpOIpernapaTax».

JlabopaTopHast pabota Ne 6. «/3yueHre MoAM(DUKALIMOHHOW W3MEHUHMBOCTH, IOCTPOEHHUE
BapHaLlMOHHOIO psiZia U BapUaLJMOHHOU KPHUBOI».

JlabopaTtopHasi pabora Ne 7. «AHanM3 MyTaluid Yy [Jpo30guibl Ha TOTOBBIX
MUKpOIIperiapaTax».

[Mpaktryeckast pabora Ne 2. «CocTaB/ieHHe U aHaIu3 POJJOC/IOBHBIX UeI0BeKay.

Tema 7. Cenekuus opranu3MoB. OCHOBBI OMOTEXHO/IOTHH.



CeslekLis KaK HayKa U MpoLiecC. 3apoXkieHue CeleKLiuu U JoMecTUukauus. Yuenue H. .
BaBwsiioBa 0 IieHTpax TMPOMCXOX/EHUsS W MHOrooOpasusi Ky/JIbTypHBIX pacTeHui. LleHTpsI
TIPOUCXOXK/IeHU IOMALIHUX )XKUBOTHBIX. COPT, IOPO/A, LLITaMM.

CoBpeMeHHbIe METO/bI CesleKIMA. MacCOBBIM M MHAMBUAYa/IbHBIA OTOODHI B CeJIEeKIMU
pacTeHM U KUBOTHBIX. OLjeHKa 3KCTepbepa. BiM3Kopo/CcTBeHHOe CKpellMBaHue — UHODUUHT.
Uucrass smHus. CKpelljuBaHMe YMCTBIX JWMHMHA. ['ereposuc, wuau rubpuzgHas —cuia.
HepoacTBeHHoe ckpelyBaHue — ayTOpuauHr. OTzanéHHas rubpujuszauus U eé yCrexu.
VckyccTBeHHBIM MyTareHe3 W IOJIy4eHHe TTOIMILVIOWJO0B. JJOCTWIKeHUSI CelleKLiMM pacTeHuH,
JKUBOTHBIX U MUKPOOPTraHN3MOB.

buorexHosorus Kak oOTpac/ib IPOM3BOJCTBA. ['eHHas WHXKeHepus. OTalbl CO3[aHUs
pekombuHanTHOM [THK u TpaHcreHHbIX opraHu3moB. KierouHass umkeHepws. KieTouHble
Ky/JbTypbl. MUKDOK/IOHa/IbHOE pa3MHOKeHHe pacTeHWl. KioHMpoBaHKe BbICOKOIPOAYKTUBHBIX
Ce/IbCKOXO3SIMICTBEHHBIX OPraHM3MOB. OJKOJIOTMUeCKHWe U 3Thdyeckue Tmpobsembl. MO —
reHeTUYeCKU MOAU(PULIMPOBaHHbIE OPraHU3MBbI.

emMoHCcTpauu:

IToptpertsr: H. . BaBunos, 1. B. Muuypus, I'. [l. Kaprieuenko, M. @. V1BaHOB.

Tabmuibl U cxembl: KapTa «lleHTpbI TIPOMCXOXKAEHHST W MHOrooOpas3wisi KyJ/IbTYPHBIX
pacteHui», «[lopoabl JOMAaIIHUX >KUBOTHBIX», «COpTa Ky/IbTYPHBIX pacTeHUi», «OTaanéHHas
rubpuusanvsi», «PaboTel akazemuka M. @&. UpaHoBa», «Ilomurmionausi», «OOBEKTHI
buoTexHonorum», «KnerouHble Ky/abTyphbl U K/IOHHpOBaHUe», «KOHCTpyrWpoBaHMe U TepeHOoC
reHOB, XpPOMOCOM».

Ob6opyzoBaHye: My/sDKM TUIOZIOB M KOPHEIIOAOB AWKHX (OPM U KyJIbTYPHBIX COPTOB
pacteHuii, repbapuii «CeslbCKOX03SIMCTBEHHbIE pAaCTEHHSI».

JlabopaTopHbIe U MPaKTHUYeCKHe paboThI:

OKcKypcusi «OCHOBHBIE MeTOZbl M JOCTW)XEHUsI CeJIeKLIMA pacTeHUM M >KUBOTHBIX (Ha
CeJIeKL[MOHHYIO0 CTaHL[UI0, TJIeMeHHYI (epMy, COPTOUCIIBITATe/NbHbIA y4aCTOK, B TEI/INYHOE
XO035HCTBO, Tab0PaTOPHIO arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPa)».

[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMEBI 10 BMOJIOI'MN HA
FA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cormacio ®I'OC COO, ycTaHaBIMBAKOTCA TpeOOBaHUS K pe3y/bTaTaM OCBOEHUs
00yyJaroImyMICs TIporpamMM cpefiHero o01ero 06pa3oBaHus: TMYHOCTHBIM, MeTarpeMeTHbIM 1
rpeiIMeTHbIM.

JINUHOCTHBIE PE3YJ/IBTATDI

B cTpyKType J/IMUHOCTHBIX pe3yJ/bTaTOB OCBOeHUs TpeaMeTa «BUOMOTHs» Bbl/leeHbI
C/lefiylollie  COCTABJISIFOIIME:  OCO3HaHWe  OOyvaroIMMHUCS  POCCHUMCKOW  TpakKAaHCKOM
WJIeHTUYHOCTA — TOTOBHOCTA K CaMOPa3BUTHUIO, CaMOCTOSITeJIbHOCTH W CaMOOIIpe/ie/IeHUIO,
Ha/iMyve MOTMBALMM K OOyueHWr0 OWO/OTWH, Iie/ieHarpaB/ieHHOe pa3BUTHE BHYTPEHHUX
yOeXIeH!I JIMYHOCTA Ha OCHOBE K/TFOUEBBIX I[eHHOCTEeH U MCTOPUUECKUX TPAJUIMA pa3BUTHS
OMO/I0TMYeCcKOro0 3HAHUS, TOTOBHOCTb W CIOCOOHOCTH OOYYarOUMXCsl PYKOBOJCTBOBATHCS B
CBOel  [IeITeNIbHOCTU  LIeHHOCTHO-CMBIC/IOBBIMM ~ YCTAHOBKAMH, TIPUCYLIUMHU  CHUCTEMe
Ouosornyeckoro 00pa30oBaHMs, Ha/JWuMe SKOJIOTMUECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LieJI1 U CTPOUTH >KW3HEHHbIe TJIaHbI.



JIMUHOCTHBIE pe3y/bTaThl OCBOEHMs MpejaMeTa «buosorusi» [JoCTUraroTcsi B eIWHCTBE
yueOHOW M BOCTIMTATeTbHOU /IeSITe/TbHOCTH B COOTBETCTBUM C TPAAWLMOHHBIMUA POCCHICKUMHU
COLIMOKY/IbTYPHBIMH, UCTOPUUECKMMH U [[yXOBHO-HPABCTBEHHBIMY LIEHHOCTSIMU, MPUHATHIMU B
o0lecTBe TpaBWIaMd M HOPMaMH TIOBeleHWs W CIIOCOOCTBYIOT IMpoOLieccaM CaMOTIO3HaHWS,
CaMOBOCITUTaHUSI M CaMOpa3BUTHsl, Pa3BUTHsI BHYTPEHHeW MO3ULIMK JIMYHOCTH, MAaTpUOTHU3Ma,
YBa)KeHUsI K 3aKOHY M IPaBOIOPS/IKY, YeJ0BeKy TpyZa M CTapllieMy IOKOJIeHHIO, B3aUMHOIO
yBaKeHHsi, 0Oepe)XHOr0  OTHOIIEHMSI K  KY/JbTYPDHOMY  Hacjle[ul0 W TPafuLUsIM
MHOTr'OHALIMOHAIBHOr 0 Hapoza Poccuiickon @efepariyy, pUpoze U OKpy»Karolel cpefie.

JIMYHOCTHBIE pe3y/bTaTbl OCBOEHHs yueOHOro mpegmera «BHOMOTHs» 1O/DKHBI OTPaXkaTh
TOTOBHOCTb M CMIOCOOHOCTH O0YYaroIMXCs PYKOBOZACTBOBATHCS CHOPMUPOBAHHOW BHYTpEHHeH
MO3ULMeN JIMYHOCTH, CUCTeMOM LIeHHOCTHBIX OpHEeHTAal|ii, IIO3UTUBHBIX BHYTPEHHUX
yOeXXIeHWi, COOTBETCTBYIOIIUX TPAAWLMOHHBIM IIEHHOCTSIM POCCHMHCKOTO  OOIIlecTBa,
pacilypeHye >XU3HEHHOr0 OIbITa M OMbITa JeATelbHOCTH B MPOLIECCe peany3aliid OCHOBHBIX
HarpaB/IeHU! BOCIIUTATe/IbHOW JieITe/IbHOCTH, B TOM UMC/Ie B YaCTH:

1) rpak/;aHCKOr0 BOCIIUTAHHA:

cOpMUPOBAHHOCTh TPAXKJAHCKOM TMO3ULMK  OOydvaroiierocsi Kak akKTHBHOTO W
OTBETCTBEHHOT'O UjleHa POCCUHCKOTO 0011[eCTBa;

OCO3HaHWe CBOUX KOHCTUTYL[MOHHBIX TpaB W OO0S3aHHOCTEH, yBa)keHHWe 3aKOHa U
TIpaBOIOPSJKa;

TOTOBHOCTb K COBMECTHOU TBOPYECKOMU /1eSITe/TbHOCTH TIPY CO3/IaHUU YUeOHBIX TTPOEKTOB,
pelilleHUH yueOHBIX U TI03HaBaTe/IbHBIX 3a/lay, BbIMOJHEHUU OMO0IOTHYeCKUX SKCIIePUMEHTOB;

CrIOCOOHOCTL  OmpefieNiATh COOCTBEHHYIO TMO3ULMI0 110 OTHOILLEHWI0 K  SIBJIEHUSIM
COBPEMEHHOM >KHU3HH 1 O0BSICHATE eé;

yMeHHe  yUMThIBaTb B  CBOUX [JIeMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHUBHOTO
B3aUMO/IeNCTBYS JIFOZIel C pa3HbIMU YOeXeHUsSMH, KYIbTYPHBIMU [JeHHOCTSIMH U COLMATbHBIM
TI0JIO’KEHVEM;

TOTOBHOCTb K COTPY/HUUECTBY B IIpOL[eCCe COBMECTHOTO BBITIOJIHEHUSI YueOHBIX,
MO3HAaBaTe/NbHbIX M MCC/Ie[0BaTeNbCKUX 3a/jady, YBa)KUTEJbHOTO OTHOLIEHWS K MHEHHUIO
OTIIIOHEHTOB TIPY 00CYK/IeHUM CITIOPHBIX BOMPOCOB OH0/IOrMUeCKOT0 CO/lepyKaHMs;

TOTOBHOCTb K T'YMaHUTapHOU 1 BOJIOHTEPCKOU J1esTe/IbHOCTH;

2) NaTPpUOTHYECKOr0 BOCTIUTAHUSA:

chOpMHPOBAHHOCTh POCCUMCKOM TPaXk/laHCKON MIeHTUYHOCTH, MaTPUOTH3Ma, YBaXKeHHUs K
CBOEMY HAapOAy, YyBCTBa OTBETCTBEHHOCTU Mepef, PoguHOM, rOpJOCTH 3a CBOM Kpau, CBOIO
PopyHy, CBOM S13bIK M KYJ/IbTYPY, ITPOLLJIOe M HACTOSIIIlee MHOTOHALIMOHAIBHOT0 Hapoza Poccuy;

L[EHHOCTHOe OTHOLIeHWe K TNPUPOJHOMY HacleAU0 W TNaMSITHUKaM TPUPOJBbI,
JOCTXKeHUsIM Poccry B HayKe, HCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCThL OLIeHMBaTh BK/IaZl POCCUMCKUX YUEHBIX B CTAHOB/IEHWE U pa3BUTHe
6ros0ryuy, NOHMMaHUs 3HaueHus1 OMOIOTUU B TIO3HAHWM 3aKOHOB TIPUPO/Ibl, B KMU3HU UesioBeKa 1
COBpEMEHHOT0 0011[eCTBa;

ujieitHast yoe)X1IEHHOCTb, TOTOBHOCT K CTY>KeHHIO U 3aijure OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHMe IyXOBHBIX 1|eHHOCTel POCCUMCKOr0 Hapo/a;

c(hOpMHPOBaHHOCTh HPABCTBEHHOI'0 CO3HAHUS, STUYECKOT0 MTOBeJeHUS;

CTIIOCOOHOCTh OLeHWBAThb CUTYAL[UI0 W MPUHKMMAaTh OCO3HAHHbIE pellieHHs], OPUeHTUPYSCh
Ha MOpa/bHO-HPaBCTBEHHbIe HOPMBI U L|eHHOCTH;



OCO3HaHMe JIMYHOTO BK/a/ja B TIOCTPOEHNEe YCTOMUMBOTO Oy yIriero;

OTBETCTBEHHOE OTHOILIeHWe K CBOMM pOJWTENsM, CO3[aHUI0 CeMbd Ha OCHOBe
OCO3HaHHOTI'O TNPUHATHS LIEHHOCTeH CeMeMHOU >XU3HU B COOTBETCTBUM C TPaJULMSIMU HapO/OB
Poccuy;

4) 3cTeTHYEeCKOro BOCIIUTAHMA:

3CTeTUYeCKOe OTHOLLEeHWe K MHUPY, BK/IIOYasl 3CTeTUKY ObITa, HAyYHOI'O M TEXHUUYECKOrO
TBOPUECTBA, CIIOPTa, TPY/ia, 00IIleCTBEHHBIX OTHOLIEHU;

MIOHMMaHKe 5MOLIMOHA/ILHOTO BO3/IelICTBUS )KUBOU MPUPO/bI U €8 L[|eHHOCTH;

TOTOBHOCTb K CAMOBBID&)KEHUIO B pasHbIX BUJAX MCKYCCTBA, CTpeMJieHHe IpOsBJISAThH
KaueCTBa TBOPYECKOM JINYHOCTY;

5) (¢wusuueckoro BocnuTaHHA, (OPMHPOBAHUS KY/JIbTYpPbl 3/l0POBbS H
IMOLIMOHA/ILHOTO 0/1arono/Iy4yms:

TIOHMMaHKe U peanu3alsi 3[0pOBOro U Ge3oracHoro obpasa >KU3HU (370pOBOe TMHUTaHUe,
cob/ro/ileHre TUrMeHnYeckux NpaBWl U HOPM, cOanaHCHPOBaHHBIA PeXXUM 3aHSATUN U OT/bIXa,
perynsipHasi (u3nueckass aKTHBHOCTb), Oepe)KHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PH3MUeCKOMY U IICUXUYECKOMY 3/J0POBBIO;

MOHMMaHWe IIeHHOCTU TIpaBWI WH/WBH/AYaTbHOTO W KOJUIEKTMBHOTO 0e301acHOro
TOBe/IeHNsI B CUTYaLMsIX, YTPOXKAIOLMX 30POBBIO U )KU3HU JIIO/IEeH;

OCO3HaHWe TOCTeJCTBUNA W HeNpUsTHs BpeJHbIX TpUBbIYEK (YroTpeb/eHust anKoross,
HapKOTHKOB, KypeHHs);

6) TPy/A0BOro BOCIIUTAHHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHKe 1IeHHOCTH MaCTepCTBa, Tpyo0/tobue;

TOTOBHOCTb K aKTUBHOMH /1eITe/IbHOCTH TeXHOIOTMYeCKOM U COLMaTbHOWM HalpaB/IeHHOCTH,
CIIOCOOHOCTh ~ MHULMMPOBATh, TUIAHWPOBaTb M CAMOCTOSTE/NILHO — BBITIONHATH — TaKYylO
JlesITe/TIbHOCTb;

VHTepeC K pa3/iuuHbiM chepaM MpodeccUOHaNbHON JesTe/IbHOCTH, YMeHHe COBepllaTh
OCO3HaHHBIM BBIOOD OyAyILel mpodeccru U pean30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TUIaHbI;

TOTOBHOCTb M CITIOCOOHOCTh K 00pa30BaHMI0 U CaMOOOpPa30BaHUIO Ha TMPOTSHKEHUW BCel
JKU3HUY;

7) 3K0/I0TM4eCKOro BOCIIUTAHHUSA:

9KOJIOTUYeCKH Lieslecoo0pasHoe OTHOLIEHVe K TIPUpo/ie KaK MCTOYHUKY XKU3HU Ha 3emile,
OCHOBe eé CyllleCTBOBaHUA;

TIOBBIIIIEHHE YPOBHS SKOJIOTHUECKOW KYJIbTYPbI: TIPHOOpeTeHHe OrbITa TIaHUPOBaHUS
MIOCTYIIKOB M OL[€HKH UX BO3MOXXHBIX [TOCJIECTBUM [I/Is1 OKPY>KaroLLlel Ccpefbl;

0CO3HaHMe T7100a/IbHOT0 XapaKTepa KOJIOTHUeCKHX Mpob/ieM U MyTel WX pelieHwus;

CIOCOOHOCTh MCITI0J/Ib30BaTh TIPHOOpeTaeMble TIPH U3yYeHUU OUOJIOTUM 3HAHUSI U YMEHUsI
TIpY pellleHuH TpobJieM, CBsi3aHHBIX C paljMOHa/bHBIM TPUPO/ONO/b30BaHNeM (cobstoieHre
NIpaBU/I TIOBeJileHNs1 B IPUPO/ie, HalpaB/IeHHbIX Ha COXpaHeHHe PaBHOBECHS B 3KOCHCTEMaXx,
OXpaHy BUZOB, 3KocHucTeM, Orocdepsr);

aKTHBHOe HeMpUsTHe [eHCTBUW, MPUHOCALLMX BpeJ OKpY)Karollen TMPUPOJHOM cpefe,
yMeHHe TMPOTHO3MPOBAaTh HeOJIarornpHsTHbIE SKOJIOTHUeCKUe TIOC/Ie/ICTBHS MPeATPUHUMAeMbIX
JleMICTBUM U Npe/loTBpaLLaTh UX;

Ha/Muue pa3BUTOrO 5KOJIOTUYECKOTO MBIIIIEHUS, 3KOJOTMYeCKOM KyJ/bTypbl, ONbITa
JlesiITeIbHOCTU  5KOJIOTUYEeCKOW — HarpaBleHHOCTH, YMEeHUsl pPYKOBOJCTBOBATbCA WMHU B
M03HaBaTe/JIbHOM, KOMMYHUKAaTUBHOM W COLMaJbHOM TMPAaKTHMKe, TOTOBHOCTM K YUYaCTHIO B
NIPaKTUYeCKOM [lesiTeJIbHOCTU 5K0JIOTMYeCKOM HarpaB/ieHHOCTH;



8) 1IeHHOCTH HAyYHOT0 MO3HAHMS:

cOpMUPOBAaHHOCTb MHPOBO33DEHUs, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAyKd ¢ OOINECTBEHHOW TMPAKTUKM, OCHOBAHHOTO Ha [Majore KyJbTyp,
CITOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIMKY/IbTYPDHOM MUPE;

COBEpIIIEHCTBOBAHHE SI3bIKOBOM M UUTATEIbCKOM KYJIbTYPhI KaK CPe/iCTBa B3aUMO/I€HCTBUSI
ME>Xy JIFOIbMH Y TIO3HAHUST MUDA;

MOHUMaHWe CrelUpUKK OUOJIOTHMM KaK HayKH, OCO3HaHWs €€ poiu B (POPMHUPOBAHUM
PaI[MOHATBHOTO HAYUHOT'O MBIIILJIEHHS], CO3/IAHUM 11€JIOCTHOTO TPe/ICTaB/IeHUs] 00 OKpY)KaroIieM
MHpe KaK O eJUHCTBe TPHUPO/bI, ue/loBeKa M 00IecTBa, B TO3HAHMU TPUPOJHBIX
3aKOHOMEPHOCTEH U peleHrH TTpo0/ieM COXpaHeHUs PUPO/THOTO PABHOBECHST;

yOeXXIEHHOCTh B 3HAUMMOCTH OMOJIOTHM /11 COBPEMEHHOM I[UBW/IM3AIUKU: 0becrieueHust
HOBOT'O YPOBHSI Pa3BUTHS MEJMIIMHBI, CO3/laHHE€ MEPCIEKTUBHBIX OWOTEXHOJIOTHH, CIOCOOHBIX
pelliaTh pecypcHble MpoO/ieMbl Pa3BUTHSL Ue/IOBEUECTBA, MOMCKA TMyTel BbIXOZA U3 TJI00a/IbHBIX
9KOJIOTUYeCKUX MpobsieM U obecrieueHus repexo/ia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIEHOMY
WCITI0/Tb30BaHUIO MTPUPOHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTaH/APTOB >KU3HM;

3aUHTEPeCOBAHHOCTh B TIOTyUYe€HHH OMOJIOTMUECKUX 3HAHWM B L|eJISX TMOBBILIEHUsT 00Iei
KyJIbTYpbl, €CTeCTBEHHO-HAayUYHOW TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (YHKI[MOHATIHHOM
IPaMOTHOCTH 00yuaroluxcsi, hopMupyemoii mpu u3yueHur OHUO0JIOTHHY;

TOHMMaHWe CYIITHOCTH METO/IOB TI03HAHMS, MCIIO0/Ib3yEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH MCIIO/Ib30BaTh TIO/IyYaeMble 3HAHWA [jIsI aHaau3a W OOBSICHEHUs sIBJIEHWH
OKpY’KaloIllero MHpa M TPOUCXOASIIUX B HEM W3MEHEHWH, yMeHWe [e/laTh 000CHOBAHHBIE
3aK/TIFOUEHUSI HAa OCHOBE HAyuHbIX (AKTOB W UMEIOILIUXCS JAaHHBIX C LIe/IbI0 TO/TyYeHust
JIOCTOBEPHBIX BBIBOJIOB;

CIMOCOOHOCTh CaMOCTOSITE/IBHO HCIIO/Ib30BaTh OWOOTMYECKHe 3HAHUS [/ PelleHHs
npo06JieM B peasibHbIX KM3HEHHBIX CUTYal[UsIX;

OCO3HAHUE 1IEHHOCTH HAyUYHOU [1eSITeJTbHOCTH, TOTOBHOCTh OCYIIIECTB/ISITh TIPOEKTHYIO U
WCC/Ie/IOBATeTbCKYIO JeSTe/TbHOCTh MHAWBUYAbHO U B TPYIIIIE,;

TOTOBHOCTb M CIIOCOOHOCTh K HeTpepbIBHOMY 00pa30BaHWI0 M CaMO00Opa30BaHMIO, K
AaKTUBHOMY TIO/IyU€HHI0 HOBBIX 3HAHWM 110 OWOJIOTUM B COOTBETCTBUM C >KU3HEHHBIMH
MOTPeOHOCTSAMH.

METAIIPEJMETHBIE PE3YJ/IbTATBI

MertarnipeMeTHbIe pe3yJsbTaThl OCBOEHHsS yueOHOro mipeamMeTra «BHONOTHs» BKIIIOUYAROT:
3HaUMMble /11 (OPMUPOBaHUSI MHUPOBO33DEHHS OOYYaroOU[UXCS  MEeXAWUCIUIUTHHADHBIE
(MeXXTpeiIMeTHBIE) O0IleHayUHbIe TIOHSATHS, OTPa’KaroIIHe 1[eJIOCTHOCTh HayYHOM KapTHHBI MUpa
U crelii(pyKy MeTOZ0B [103HAHMUsI, MCIO/Ib3yeMbIX B eCTECTBEHHBIX HayKax (BelLecTBO, SHeprus,
siBJIeHWe, TIpPOLiecC, CUcTeMa, HayuHbld (DaKT, TPUHLUI, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, MCC/eloBaHUe, HaO/IOeHHe, U3MepeHHe, SKCIIePUMEHT W [IPYTuX), YHUBepCabHbIe
yueOHbIe JeiicTBUS (TT03HaBaTe/bHble, KOMMYHUKAaTUBHbIE, PeryJsiTUBHbIE), 00ecrieunBaroLie
dopMrpoBaHre (PYHKIIMOHA/TLHOM TPaMOTHOCTH W COLIMATBHOW KOMITeTEHI[UM O00yuaroluxcs,
CIIOCOOHOCTH o0yJaroImuxcs WICTI0JIb30BaTh OCBOEHHbIe MeXAUCLUTITMHAPHBbIE,
MHUPOBO33pDeHUEeCKMe 3HaHWsS W YHHUBepca/lbHble yueOHbIe [eHCTBUS B TIO3HaBaTeJIbHOM U
COLMa/IbHOY TPaKTHKe.

MertanpegmMeTHbIe Pe3y/bTaThl OCBOEHHSI TIPOTPaMMbl CcpefgHero o0Iiero obpa3oBaHUS
JIOJDKHBI OTpakaTh:



OBJ/1ajieHNe YHHBePCA/IbHBIMH YUe0HBIMH MT03HABATe/IbHBIMHU AeHCTBHSIMM:

1) 6a3oBbIe JIOrHYeCKHe JeHCTBUA:

CaMOCTOSITE/IbHO (POPMY/IMPOBaTh W aKTya/JM3UpOBaTh NpoO/eMy, pacCMaTpuBaTh eé
BCECTOPOHHE;

WCMO/Mb30BaTh TPU OCBOEHWH 3HAHWM TPUEMBI JIOTMUECKOTO MBbIIIIeHHsT (aHasu3a,
CWHTe3a, CpaBHeHMSs, Kiaccudukaimu, o000IeHus), pPAaCKpbIBaTh CMBICT OHOIOTHUYECKUX
TIOHSTUM (BBIJIE/ISITh UX XapaKTepHbIe MPU3HAKH, YCTaHABIMBAThL CBS3U C JPYTUMU TIOHITHSIMH);

OTIpeZie/ISITh 1€/ JIeATeIbHOCTH, 3a/laBasi MapamMeTpbl U KPUTEPUM HX JOCTHKEHUS,
COOTHOCHUTD Pe3y/IbTaThl 1€SITEIbHOCTH C TIOCTAB/IEHHBIMH L[eJISIMH;

WCTIO/b30BaTh OWOIOTHUECKUe TIOHATUSL [/ OOBsICHeHUS (PAaKTOB M SIBJIEHUN >KUBOU
TIPUPO/IBI;

CTPOUThL JIOTHUECKHE pacCyXeHHWs (WMHIYKTHBHbIe, [eNYKTHBHbIE, TI0 AaHAJOTUH),
BBISIB/IATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS] B PAaCCMATPUBAEMBIX SIBIEHUSX, (POPMY/IHPOBATh
BBIBO/IbI Y 3aK/TFOUEHMUSI;

MIPUMEHSATh CXEMHO-MO/Ie/IbHbIe CPEeZCTBA /ISl TPE/JCTAaBIE€HUs CYIIeCTBEHHBIX CBSI3el W
OTHOIIIEHWH B W3yuyaeMbIX OHOTIOTHUECKHUX OOBEKTaX, a TaKKe MPOTHBOPEUM Pa3HOro poja,
BbISIBJIEHHBIX B Pa3/IMUHbIX MH(HOPMAIL[MOHHBIX UCTOUHUKAX;

pa3pabaThIBaTh IJIAH PeIIeHus Pob/eMbl C YUETOM aHaIM3a UMEIOIUXCST MaTepHa/TbHBIX
Y HeMaTepua/bHbIX PeCYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIeTe/IbHOCTb, OLIEHWBaTh COOTBETCTBHE pe3yJbTATOB IIEJIsM,
OLIEHUBATb PUCKH TTOC/IeICTBUH JeITeTbHOCTH;

KOODJVHUPOBATh U BBITIONHATh PAab0OTy B YC/IOBUSIX peajlbHOTO, BUPTYajlbHOTO W
KOMOMHHPOBAHHOTO B3aUMO/I€HCTBUS;

Pa3BUBaTh KPEATUBHOE MBIIIJIEHHE TTPU PEIIIeHUH )KU3HEHHBIX MPO0JIeM.

2) 6a30BbIe MCC/Ie0BaTeIbCKHe JeHCTBHS:

B/Ia/IeTh HaBbIKaMU y4eOHO-UCC/Ie/J0BaTeIbCKON U MPOEKTHOMW [1eTe/TbHOCTH, HaBbIKaMH
paspelieHusi pob/ieM, CroCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEJTbHOMY TIOMCKY METO/IOB
pellieHust IPaKTUUYEeCKUX 3a/1a4, IPUMEHEHHIO Pa3/IMUHbIX METO/[OB ITO3HAHUS;

WCIMO/b30BaTh pa3/iMuHble BHBI JAEATEJIbHOCTH TI0 TOJYYEHWIO HOBOTO 3HAHHS, €ro
WHTEpIIpeTaliy, MpeoOpa30BaHUI0 U TIPUMEHEHHIO B YyUeOHBIX CHUTYal[UsiX, B TOM YHCJIe TIpU
CO3/IaHUM yueOHBIX U COLIMA/ILHBIX TIPOEKTOB;

(bopMHpOBaTh HayUHbIM TUIT MBIIIIEHUS, B/IaJIeTh HAYUYHON TEPMUHOJIOTHUEH, KTHOUEBbIMU
TIOHATUSIMU U METO/IAMU;

CTaBUTb U (POPMY/MPOBaTH COOCTBEHHBIE 3a/lauM B 0Opa30BaTe/IbHOM /IeATeIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIB/IATh TPUUMHHO-C/IE/ICTBEHHBIE CBSI3M W aKTyaJW3WpOBaTh 3ajlauy, BbIZABUraTh
TUIIOTe3y €€ pelleHHs, HaXOJUTh apryMeHThbl /i1 J/I0Ka3aTe/JbCTBAa CBOMX YTBEPIKIEHHH,
3a/laBaTh MapamMeTphbl U KPUTEPUU PELIIeHHUS;

aHa/IM3UpOBaTh TOJIyUeHHbIE B XO/€ pEeLIeHHs] 3a[jaud pe3y/bTaTbl, KPUTHUUYECKU
OL|eHMBaTh X JIOCTOBEPHOCTD, MPOTHO3MPOBATh U3MEHEHHE B HOBBIX YC/IOBUSIX;

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, OL|€eHUBATh TPUOOPETEHHbIM OIbIT;

OCYIIeCTB/ISITh 1le/IeHarpaB/IeHHbIM TIOUCK TIepeHoCca CPEeJICTB W CIIOCOOOB /IeHCTBUS B
npoeCcCOHAbHYIO Cpefiy;

yMeTb TIepeHOCUTh 3HAaHMSI B TI03HABaTeJIbHYD M  TPAKTUYECKylo  00/acTu
JKU3HEIesITe/TbHOCTH;

yMeTh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00/1acTel;



BBIJBUraTb HOBBbIE WM, TIpeJjiaraTb OpPWTMHA/IbHbIE TOAXOJbl W peIIeHus, CTaBUThH
npo6JieMbl ¥ 3a/1aui, /IOITyCKAIOII1e albTePHATUBHBIE PelleHMsl.

3) paboTa c udopmanuei:

OPUEHTHUPOBATbCSl B Pa3/IMUHbIX MCTOYHMKAX MH(pOpMaLuu (TekcTe ydyeOHOro rocobwus,
Hay4YHO-TIOMY/ISIPHOW JUTepaType, OHMOMOrMuecKruX CI0BapsX M CIPaBOYHUKAX, KOMITbIOTEPHBIX
0azax [JaHHBIX, B IHTepHeTe), aHA/IM3MPOBAaTh HMH(OPMAIMIO pa3/MUHLIX BHUAOB U (HopM
TNpe/iCTaB/IeHNs, KPUTUYECKH OL|eHHUBAThb eé JJ0CTOBEpHOCTb M HETIPOTUBOPEUYUBOCTE;

¢opMy/TpOBaTh 3arpockl ¥ TIPUMEHSTh pa3/MuHble MEeTOAbI TpY TIOMCKe U oTOope
Ouosiornueckout nHbopMaru, HeoOX0JUMOH /I71s BBITIOJTHEHUST YueOHBIX 3a/a4;

NprUOOpeTaTh OMBIT KCIOIb30BaHUsl WH(GOPMAL[MOHHO-KOMMYHUKATHUBHBIX TeXHOJIOTHH,
COBEpILLIEHCTBOBAaTh Ky/IbTYypPy aKTHBHOI'O MCTOIb30BaHUS Pa3/IMUHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITE/IbHO BBIOMpaTh ONTHUMAabHYIHO (OPMYy TIpeACTaBIeHHUs OUOJOrMUYeCKOM
vHpopMaLru (cxeMbl, TpadUKH, JUarpaMMbl, TaOIULbl, PUCYHKU U IPYTOe);

WCII0/Ib30BaTh HAyuUHbIA $I3bIK B KauecTBe Cpe/icTBa Npu pabore c Ouosoruyeckou
uH(popMarlyeil: MpUMeHSTh XUMHUeckre, ¢pU3MUecKre U MaTeMaTHuecKhe 3HaKh U CHUMBOJIBI,
dopmynbl, abbpeBwaTypy, HOMEHK/IATypy, WCII0/Ib30BaTh W TpeoOpa30oBbIBaTh 3HAKOBO-
CUMBOJTUECKHE CPe/ICTBA HATJIAHOCTH;

B/a/leTh HaBblKAMM pacrio3HaBaHUs U 3allUThl MHQOpMaLuM, WHPOPMALIMOHHOM
0e30MacHOCTH JINYHOCTH.

OBJj1a/ieHHe YHUBEPCa/IbHBIMH KOMMYHUKATUBHBIMH /IeHCTBUSAMU:

1) obmenmue:

OCYIIIeCTB/IATh KOMMYHUKAL[MM BO BCeX cepax KM3HU, aKTHBHO y4acTBOBaTh B JiMarnore
WIM [JUCKYCCHH TIO CYILLeCTBY oOCy>kZaeMol Tembl (YyMeHHe 3a[aBaTh BOMPOCHI, BbICKA3bIBaTh
CY)K[EHHSI OTHOCHUTE/IbHO BBITIOJTHEHUs] TIpeJjlaraeMoil 3a/laud, YYWTHIBAaTb WHTEpechl U
COTJIACOBAHHOCTH MO3UL[MH APYTUX YUACTHUKOB AMAora UK AUCKYCCUH);

pacrno3HaBaTh HeBepOajbHbIE CpeJCTBAa OOIIeHHs, TIOHMMaTh 3HaueHWe COLMA/IbHBIX
3HAKOB, MPe/INOCbUIOK BO3HUKHOBEHUS] KOH(PIMKTHBIX CUTYaL[|i, yMeTb CMsIruaTh KOH(GIUKTHI U
BeCTH TeperoBopbI;

B/a/leTh Pa3/MUHBIMUA CriocobaMy OOILeHUss U B3aWMOJeMCTBUS, TTOHUMaTh HamepeHUs
JPYTHX JItOflel, TpOsIB/ISATh YBa)KUTEbHOe OTHOLIeHHe K cobeceIHUKY U B KOPPeKTHOW ¢opme
(hopMyTMpOBaTH CBOU BO3Pa’KEHMUS;

Pa3BEéPHYTO M JIOTUYHO M3/1araTh CBOK TOYKY 3PeHUs] C MCIOIb30BaHUEM SI3bIKOBBIX
CPeACTB.

2) coBMecTHas /|eATe/TbHOCTh:

TIOHUMATh ¥ MCIIO/Ib30BaTh MPeNMYIecTBa KOMaHJHON ¥ WUHAWBUAYaTBHON paboThl MpH
pereHrur OUOoJIOrMUYecKol pobieMbl, 000CHOBBIBAaTE HEOOXOAUMOCTb TIPUMEHEHHUsI TPYIITIOBBIX
¢dbopm B3aMOAeNCTBYS TPU pellieHnH yuebHOM 3a/jauu;

BbIOMpaTh TEMaTHKy M MeTO/bl COBMECTHBIX JeHCTBUH C y4éToM OOIIMX HWHTEpPecoB U
BO3MOXKHOCTeH Ka)KJJ0T0 usieHa KOJITIeKTHBA;

NPUHUMATh IeI1 COBMECTHOM [eTe/JIbHOCTH, OpPraHW30BbIBaTH W KOOP/AWHHUPOBATh
JeNCTBUSL 10 e€ MOCTM)KeHUIO: COCTaB/IsATh IIaH JIeWCTBUM, paclpefiesiiTb POk C YYETOM
MHEHUH yuaCTHUKOB, 00CY’K/IaTh pe3y/IbTaTbl COBMECTHOW paboThI;

OL|eHMBaTh KaueCTBO CBOETO BK/aJa M KaKJOr0 yuaCTHMKA KOMaH/[bl B OOL[WI pe3y/bTaTt
10 pa3paboTaHHBIM KPUTEPUSIM;

Tripe/ijlaraTh HOBBIE TPOEKTHI, OLleHWBaTh WJeU C TIO3ULIMKM HOBWU3HBI, OPUTHMHAILHOCTH,
NpaKTUYeCKOoW 3HaUMMOCTH;



OCYILIeCTBJISITh [MO3UTHMBHOE CTpaTeruueckoe T[IOBeJieHWe B Ppa3/iMyHbIX CUTYaLUsX,
TIPOSIB/IATH TBOPUECTBO U BOOOpaKeHHe, ObITh MHUIIMATUBHBIM.

OBajieHHe YHUBEPCA/IbHBIMHU PeryasiTHBHBIMH IeHCTBUSIMU:

1) camoopraHu3anus:

WCTI0/Ib30BaTh OWOMOTUUeCKe 3HAHUSI [/ BbIAB/IEHUS MpobGseM U WX pellleHus B
YKU3HEHHBIX U yueOHbIX CUTYalUsX;

BbIOMpATh Ha OCHOBEe OMOIOrMYeCcKUX 3HAaHUH 1]eJieBble U CMBIC/IOBbIE YCTAHOBKU B CBOUX
JeNCTBUSIX U TOCTYIKAaX IO OTHOLUEHWIO K >KWBOM TPUPO/ie, CBOEMY 3/I0POBBI0 U 30POBBLIO
OKDY>KaIoILIUX;

CAMOCTOSITE/ILHO OCYII[ECTB/ISATh [MO3HABATE/bHYIO JIeATeNbHOCTb, BBISB/IATH TMPOOJIEMBI,
cTaBUTh W (hopMysMpoBaTh COOCTBEHHbIe 3a/jaud B 00pa30oBaTe/NbHON [1eATEILHOCTH W
JKU3HEHHBIX CUTYal[UsIX;

CaMOCTOSITe/IbHO COCTAaBJISATh T/IaH pellieHUs TTPo0/ieMbl C YUETOM UMEROIIUXCSl peCypCOB,
COOCTBEHHBIX BO3MOKHOCTE! U MPeATIOUTeHUI;

JlaBaTh OLIEHKY HOBBIM CUTYyaLUsIM;

PaCHIMPSATh PAMKH y4eOHOT0 Mpe/iMeTa Ha OCHOBe JIMUHBIX TTPeTIOUTeHNUH;

JleJ1aTh OCO3HaHHBIN BBIOODP, apr'yMeHTUPOBATh ero, OpaTh OTBETCTBEHHOCTH 3a PEllleHuE;

OlI€eHUBATb NTPUOOPETEHHBIN OTIBIT;

Croco6CTBOBaTh (HOPMHUPOBAHMIO U TIPOSIBJIEHUIO IIUPOKOU 3PYAMIIMU B pa3HbIX 00/1aCTIX
3HaHUM, TTOCTOSTHHO TIOBBIIIAThL CBOM 00pa30BaTebHbIN U KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPO/Ib:

[laBaTb OL|€HKY HOBBIM CUTYalMsIM, BHOCHUTb KODPEKTHBBI B JeATelbHOCTb, OL[€HUBATh
COOTBETCTBUE Pe3y/IbTaTOB LieJIsiM;

B/Ia/leTb HaBbIKaMU T03HaBaTe/IbHOM pedieKCMM KaK 0CO3HaHUS COBepILlIaeMbIX [eHCTBUM
Y MBIC/IUTE/IbHBIX MPOLIECCOB, UX pe3y/bTaTOB M OCHOBAHWM, UCI0/Ib30BaTh MPUEMBI pedieKCUU
JUTSL OLIEHKY CUTYallud, BbIOOpA BEPHOTO pelleHus;

yMeTb OlleHUBaTh PUCKW U CBOEBPeMEeHHO MPUHUMATD PellleHusI TI0 UX CHIKeHUIO;

TIPUHUMATh MOTUBbBI M apT'YMEHThI APYTUX TIPY aHa/lni3e pe3yibTaToB JeAaTeTbHOCTH;

3) npuHATHE Cels U APYTrUX:

TIpUHUMATh Cebsl, TOHMUMast CBOU He/IOCTaTKX U JOCTOUHCTBA;

MIPUHUMATh MOTUBbI M @pI'YMEHThI APYTUX MPY aHa/ln3e pe3yibTaToB JlesATelbHOCTH;

TIPU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIIHOKWY;

pa3BUBATh CMIOCOOHOCTh MOHMUMATh MUP C TTO3ULIUM IPYTOT0 YesloBeKa.

INPEAMETHBIE PE3YJ/IBTATBI

[TpeameTHbIe pe3ybTaThl 0cBOeHUst TiporpaMMbl COO 1o 6uosioruy Ha 6a30BOM ypOBHe
BKJTIOUAIOT crieruduueckue s yueOHoro rpegmera «buosorvsi» HayuHble 3HaHUsS, YMEHUS U
CriocoObl  ZIEMCTBUM 110 OCBOEHHIO, WHTEPHpEeTali M TpeoOpa30BaHUIO 3HAHUM, BU/IbI
JesITeTbHOCTH TI0 TIOJTyUeHWI0 HOBOTO 3HAHWS M TIPUMEHEHHUIO 3HaHWH B pa3/IMUHBIX yueOHBIX
CUTyallUsIX, a TaKXe€ B pea/bHbIX >XU3HEHHBIX CHUTYyallUsX, CBSA3aHHBIX C Owosorueit. B
TIpOrpaMMe TIpeZIMeTHbIE Pe3y/IbTaThl MPe/ICTaB/IEHbI 10 ToZaM 00yueHwHs.

[TpeameTHbIe pe3y/bTaThl OCBOEHUs1 yueOHOro mpeamera «buosorus» 6 10 Kaacce
JOJDKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTL 3HAHUW O MecTe W POJM OMONOTHH B CHCTEMe Hay4YHOTO 3HaHHS
eCTeCTBeHHbIX HayK, B ()OPMHPOBAHHWU COBPeMEHHOU eCTeCTBeHHO-HayYHOM KapTWHBI MHpa U



HAYYHOTO MUPOBO33PEHHSs], O BK/Ia/le POCCUMCKUX U 3apyOe)KHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Orosnoruu, GyHKUMOHAIEHON rPaMOTHOCTY YesiOBeKa /ISl pellieHus )KU3HeHHbBIX 3a/iay;

yMeHHe PacKpbIBaTh CO/lepXKaHUe OMO/IOTMUeCKUX TePMHUHOB U TIOHSTHI: )KU3Hb, K/IETKa,
oprau3M, MeTabomm3M (0OMeH BeIleCTB W TpeBpalljeHWe SHEepruv), TOMeoCTa3
(camoperysisitjusi), ypOBHeBasi ~ OpraHM3alUs J>KMBBIX CHCTE€M, CaMOBOCIIPOU3Be/leHUe
(pempoayKuusi), Hac/1eJCTBEHHOCTb, U3MEHUHMBOCTh, POCT U Pa3BUTHE;

yMeHHe u3/araTb OuojiorMueckue Teopuu (K/IeTOYHAs, XPOMOCOMHasi, MyTallMOHHasl,
L[eHTpa/ibHasi /IoTMa MOJeKy/aspHoUW Owonoruu), 3akoHel (. Mengens, T. Moprana, H. U.
BaBunoBa) u yuenws (0 1jeHTpax MHOT000Opa3ust ¥ IPOUCXOXK/I€HUS KYIbTYPHBIX pacTenuii H. U.
BaBusioBa), onpe/iesiaTh TPaHUL[bl KX IPUMEHUMOCTH K XKUBBIM CHUCTEMaM;

yMeHHe BJla/leTh MeTOJaM{ Hay4YHOrO MO3HaHUsl B OMOoruu: HabIoZieHrne U OIMCcaHue
JKUBBIX CHUCTeM, TIpOLIeCCOB U sIBJIeHWM, OpraHu3alusi W TpoBefieHHe OHOI0rHYecKoro
9KCTIepUMeHTa, BBIJBI)KEHHE TUIOTe3bl, BbISIBJI€HHE 3aBUCUMOCTH MEXJYy HWCCIeyeMbIMU
Be/IMYMHAaMH, OOBSICHEHHE TI0/yueHHbIX pe3y/bTaTOB, WCII0/b30BaHHBIX HAyUHBIX TOHSTHH,
Teopuii U 3aKOHOB, yMeHUe Jie/1aTh BbIBO/Ibl HA OCHOBAHUU MOTyUeHHbIX pe3y/bTaToB,;

yMeHUe BbIJle/ISiTh CyIeCTBeHHble MPU3HAKKW BUPYCOB, K/I€TOK IMPOKAPHMOT U 3yKapHOT,
OJJHOKJIETOUHBIX ¥ MHOT'OKJ/IETOUHBIX OPraHU3MOB, 0COOEHHOCTH TIPOIIeCCOB: 0OMeHa BeIleCTB U
TIpeBpallleHus] SHepruu B KjeTKe, OTOCHHTe3a, I/IaCTHUECKOT0 W SHepreTHueckoro obMeHa,
XeMOCHHTe3a, MUTO03a, Meli03a, OIJIOJOTBOPEHUs], Pa3MHOXKeHHs, UHAUBU/IyaJIbHOTO Pa3BUTHUS
opraHu3ma (OHTOreHe3);

yMeHue TIPUMEHSITb MoJyueHHble 3HaHUs AJisi 00BsiCHeHUs] OMOMOTUYeCcKUX TIPOLIECCOB U
SIBJIEHUH, [I/1s1 IPUHSTHS TIPAaKTUUYEeCKUX PellieHUH B TOBCeJHEBHOM >KHU3HH C Lie/Ibio 00ecrieueHust
0e30MacHOCTA CBOEro 3[0POBbSI M 3/]0POBbsSl OKDY’KAlOIIMX JIFOZel, COOJIIOZieHHsT HOPM
IPaMOTHOTO TIOBEJleHWsT B OKpY>Karolllel TIPUPOJHOW cpeZie, TIOHUMaHWe HeoOXOJUMOCTH
WCTIONb30BaHUsS IOCT)KEHUH COBPEMEHHOW OWOIOTHH M OMOTEXHOJIOTHH [I/isT PallMOHAIBHOTO
TIPHUPO/IOTI0/Ib30BAHKS;

yMeHHe pellaTb 3JeMeHTapHble TeHeTHUYecKWe 3aJaud Ha MOHO- W AWruOpuaHOe
CKpellMBaHWe, ClLielJIeHHOe HacjieloBaHUe, COCTABJISATh CXeMbl MOHOTMOPU/IHOTO CKpeIlMBaHUs
JUIs1 TIpe/icKa3aHusl Hac/ieloBaHUs! PU3HAKOB y OPraHK3MOB,;

yMeHHe BBITIOJ/IHATE J1abopaTopHbIe W MpakTHuecKue paboThl, COOJIOAATh TMpaBU/a TpH
pabore c yueOHBIM 1 7abopaTOpHBIM 000PY/J0BaHUEM;

yMeHHe KDUTHUeCKH OLIeHWBaTh W WHTEPINPeTHPOBAaTh WH(MOpPMAIMI0 OMOIOTHYEeCKOTO
Cojiep)KaHusi, BKJIIOUAIOIIYIO0 TICeBIOHayuYHble 3HAHWS U3 Pa3/IMYHbIX MCTOYHUKOB (Cpe/cTBa
MaccoBoi MH(OpMaLMY, HayYHO-TIOMY/IsIpHble MaTepHuasibl), STUUEeCKHe acreKTbl COBPEMEHHbBIX
WCC/ieJOBaHU B OMOIOTHY, MeIULHE, OMOTeXHOJIOTHY;

yMeHHe C03[aBaTh COOCTBEHHbIe THChbMEHHble W YCTHble CooOIIeHus, 00001ast
Ouosiornueckyro MHQPOPMALIMI0 W3 HECKOJIbKUX WMCTOUHUMKOB, T'DaMOTHO MCII0/Ib30BaTh
TIOHSTUIMHBIN arrapaT 610/I0THH.

[TpeameTHbIe pe3y/bTaThl OCBOeHUs1 yueOHOro mipeamera «buosorus» 6 11 Kaacce
JOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUK O MeCTe W POJM OWONOTHH B CHUCTEME HAy4YHOTO 3HAHUS
€CTeCTBeHHBbIX HayK, B ()OpMHPOBAaHHWM COBPEMEHHOW eCTeCTBeHHO-Hay4YHOW KapTHHBI MHpa U
HAy4YHOT'O MHUPOBO33pEHHS], O BK/Ia/le POCCUHCKHUX U 3apyOeXXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosioruu, GyHKIMOHA/IEHOM TPAaMOTHOCTU YeJioBeKa [ijisl PellieHus] )KU3HeHHbIX 3a/jay;

yMeHMe pacKphiBaTh CO/lep)KaHre OMOIOruueCcKUX TEPMUHOB U TIOHATHIN: BU/, TIOMYJISALHS,
reHo(OH/l, JBOJIIOLIUSA, [ABWXKYIIMe CHMbl  ((aKTOpPBI) SBOJIIOLUM, TIPUCIIOCOOIEHHOCTD



OpPraHW3MOB, BH/I000pa30BaHMe, JKOJIOTHUECKHe (DAaKTOphbl, HSKOCHCTEMA, TPOJYLIEHTHI,
KOHCYMEHTBI, PeAyLIeHTbI, L{eTd IUTaH!s1, SKOJIOTMuecKast MpaMurza, OuoreoreHos, buocdepa;

yMeHWe W3/araTb OuosiorMueckre TeopuM (9BoONMOHHAs Teopus Y. JlapBuHa,
CUHTeTHUYeCKasi TeOPUsl IBOJTIOLIMK), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxoctea K. M.
Bapa, uepesoBaHus T/IaBHBIX HarpaBjeHud u myteit 3Bomormu A. H. CeBeplioBa, yueHus o
6uocdepe B. V. BepHa/icKoro), oripe/ie/isiTh TPAHUL[bI UX TIPUMEHUMOCTHU K KUBBIM CUCTEMaM;

yMeHHe BJafieTh MeTOJaMU Hay4dHOTO TI03HaHUSI B OMOJIOTHU: HaOJIFOZieHre W OTHCaHue
JKUBBIX CHCTeM, TIPOLIECCOB U SIBJIEHWM, OpraHu3aldsi W TIpoBeZieHHe OWOI0THYecKOoro
9KCTIEPUMEHTa, BBIZIBVDKEHHE THUIOTe3bl, BBISB/IEHHE 3aBUCUMOCTH MEXIY HCC/IeAyeMbIMU
Be/IMUYMHAMH, OOBSICHEHHE TIO/yUeHHBIX pe3y/bTaTOB, WCII0/b30BAaHHBIX HAyUHBIX TTOHSTHH,
TeopUii U 3aKOHOB, YMEHWe /le/laTh BLIBOZLI HA OCHOBAHUH TOJTyYeHHBIX Pe3y/IbTaTOB;

yYMeHHe BbI/Ie/IATh CyIeCTBeHHbIe TIPU3HAKW CTPOeHUsT OMOIOTHUeCKX 00BEKTOB: BU/IOB,
TIOMYJ/ISILMAA, TIPOAYLIEHTOB, KOHCYMEHTOB, peAyLIEHTOB, OMOTeOLeHO30B U 3IKOCHUCTEM,
0c0OEHHOCTM  TIPOLIECCOB:  HAC/eJCTBEHHOM  W3MEHUMBOCTH, eCTeCTBEHHOTO  0TOopa,
BUZI000pa30BaHus, MPUCIIOCO0/IEHHOCTU OPTaHW3MOB, /I€HCTBUS IKOJIOTHYeCKUX (PaKTOPOB Ha
OpraHU3Mbl, TTIeEPEHOCA BEI[eCTB U TI0TOKAa YHePTUr B 9KOCHUCTEMax, aHTPOTIOTeHHbIX U3MeHeHHUH
B 9KOCHUCTeMax CBOeH MeCTHOCTH, KPYrOBODOTa BeIeCTB M OHOreOXMMHUYECKHUX I[UK/IOB B
ouocdepe;

yMeHHe TPUMEeHSITh TIOyueHHbIe 3HaHUs [yl 00BSICHEeHUs OMOJIOTMUeCKUX TIPOLIECCOB U
SIBJIEHWUH, [/ IPUHSITHS TIPAKTUUECKUX PEIIeHUH B MOBCEJHEBHOM >KHU3HH C 11e/Ibl0 00ecreueHust
0e30MacHOCTH CBOEro 370pOBbs WM 3/[I0POBbSl OKDY’KAIOLMX JIFO/IeH, COO/IoieHUsT HOpM
IPaMOTHOTO TIOBeJileHWss B OKpY’Karollled TpUPOJHOW cpefie, TIOHMMaHWe HeoOX0JUMOCTH
WCTIOTb30BaHUs JOCTY>KeHUM COBpEMeHHOU buosiorum JUTST paLMOHATLHOTO
TIPUPOZOTIO/IE30BAHMKS;

yMeHHe pellaTh 3/ieMeHTapHble OHOJOrMUecKre 3ajjaud, COCTABJSATH CXeMbl TlepeHoca
BelL[eCTB U SHEPTUU B SKOCUCTeMax (L[N MUTaHus);

yMeHHe BBITIOJHATE JlabopaTopHbIe W TIpAaKTHUeCKre paboThl, cOOMOaTh TpaBU/Ia MpH
pabore c yueOHBIM 1 1abOpPaTOpHBIM 000PY/J0BaHUEM;

yMeHHEe KPUTUUYECKH OL€HWBaTb M WHTEPIPETUPOBaTh HHGOpPMALMI0 OHO/IOrHUYeCKOro
CoZiep>KaHusi, BK/TFOUAIOIIYIO TICeBIOHAyYHble 3HAHUSI M3 DPAa3/IMUHbIX MCTOUYHUKOB (Cpe/CcTBa
MaccoBOM WH(OPMALMK, HAyuyHO-TIOMNY/ISPHbIe MaTepuasbl), pacCMaTpUBaTh TJ00a/bHbIE
9KOJIOrTMuecKre pobieMbl COBPEMEeHHOCTH, (POPMUPOBATh 0 OTHOIIEHHIO K HUM COOCTBEHHYIO
TIO3ULINIO;

yMeHHe Co3/laBaTh COOCTBEHHbIe TIMCbMEHHbIE W YCTHble CO0OIIeHus, 00001as
Ovonornyeckyro MHGOPMAL[MI0 W3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HCII0/Ib30BAaTh
TIOHSITUMHBIN armapar 6uosoruu.

TEMATHUYECKOE IVNTAHUPOBAHUE

10 KITACC
KosimuecTBo yacos O/IeKTpOHHbIE
Ne | HaumeHoBaHHe
(uudpossbie)
n/ | paspenoBuTeM | Bcer | Koutposbn | IIpakThyeck
o0Opa3oBaTe/bHbIE
I NporpamMmsbI 0 ble padoThbI He padoTsI
pecypchbl
1 buonorus kak 2 0 0.5 bubmioTeka LIOK
HayKa http




s://m.edsoo.ru/7f41c292

JKuBbIe cucTeMbl BI/I6HI/IOTEKa HOK
1 UX 1 0 http
opraHusanus s://m.edsoo.ru/7f41¢c292
XUMHYeCKHH Bubmorexa LIOK
COCTaB U 8 1 http
CTpOeHUe KIIeTKU s://m.edso0.ru/7f41¢292
JKu3HeesTebHO Bubmorexa LIOK
6 0 http
CTh IIETKH s://m.edsoo.ru/7f41c292
PasmHoxeHue u
Bubmioreka LIOK
VIHUBH/lya/IbHOE
5 1 http
baspuThe s://m.edsoo.ru/7f41c292
OpraHu3MOB
HacnencrBeHHOC
—_ Bubmioreka LIOK
8 1.5 http
VBMEHTMBOCTD s://m.edsoo.ru/7f41c292
OpraHu3MoB
Cenekuus
bubmmoreka IIOK
OpraHu3MOB.
o 3 0 http
CHOBET s://m.edsoo.ru/7f41c292
OUOTEXHOJIOTUN
Bubmoteka IIOK
Pe3epBHOe Bpems 1 0 http
s://m.edsoo.ru/7f41c292
OBIIEE
KOJIMYECTBO 34 4
YACOB I1O

[TPOI'PAMME




ITIOYPOYHOE IVNIAHNPOBAHUE

10 K/TACC
KoimnuyecTrBo yacoB Jda
Ne KoHt IIpaxk Ta JJ/IeKTPOHHBIE
u3 H(ppoBbIe
Tema ypoka poJib THUEeC uudp
n/ Bcero | Hble KHe yu | oOpasoBaTe/nbHBIe
n pabor | pabGor | eH pecypchl
bl bl us
bubmmoreka LIOK
http
s://m.edso0.ru/863e6
1 Bbuosnorus B cucreme Hayk 1 0 0 122
http
s://m.edso0.ru/863e6
32a
MeTo/1bl TO3HAHUS JKUBOM
npupozsl. [IpakTuueckas
pabora Ne 1 }]?1/16111/10TeKa LIOK
2 «/cnonb3oBaHue 1 0 0.5 alip
s://m.edso0.ru/863e6
pa3/IMUHBIX METO/I0B MPU 122
U3y4YeHUH OHOIOrMUeCKUX o
00BEKTOB»
bubmioreka LIOK
3 buonorruueckuie cucTeMsl, 1 1 0 http
MPOL[eCChl U UX U3yUeHHe s://m.eds00.ru/863e6
264
X o bubmoreka LIOK
MMHUYEeCKUM COCTaB et
http
4 KneTku. Boga u 1 0 0
A s://m.eds00.ru/863e6
MHHepa/bHble COTU
74e
bubmoreka LIOK
c Benku. CocraB v cTpoeHue 1 0 0 http
OesIKOB s://m.eds00.1u/863e6
b72
6 depmMeHTHI — 1 0 0.5 bubmmoreka LIOK
OroioruuecKye http
KaTa/Ju3aTophl. s://m.eds00.ru/863e6
Jlabopatophasi pabota Ne 1 b72
«/3yuenue
KaTaTUTAYeCKOU
aKTUBHOCTH (pepMeHTOB (Ha
TpyMepe amusiasbl Win




Kartasiasbl)»

bubmmoreka IIOK
h
7 Yrnesoppl. JInnuzpl 0 nlp
s://m.eds00.ru/863e6
870
bubmmoreka IIOK
3 Hyxk/ierHOBbIe KHC/IOTHI. 0 http
ATO s://m.eds00.ru/863e6
ds5c
Ncrtopus u meTozbl Bubmuorexa LIOK
http
9 HA3y4eHUs K/IeTKU. 0
s://m.eds00.ru/863e6
Knerounas teopus
€88
10 KreTka Kak LiesiocTHast 0
JKUBasi CUCTeMa
CtpoeHue
5yKapuOTUUeCKOU KJIeTKH.
Jla6opaTopHas pa6ora Ne 2 Bu6moreka LIOK
«3yyeHue cTpoeHus http
KIETOK DACTEHMI s://m.edso0.ru/863e6f
11 P : 0.5 f0
JKUBOTHBIX, TPUOOB U
6 - http
AKTEPHH TIOA s://m.edsoo0.ru/863e7
MHKDPOCKOIIOM Ha TOTOBBIX 16¢
MHUKpOIipernaparax u ux
onucaHue»
bubmmoreka IIOK
19 OO6MeH BellleCTB WX 0 http
MeTabo3M s://m.edso0.ru/863e7
66¢
bubmmoreka IIOK
h
13 ®doTtocrHTe3. XeMOCHHTe3 0 oD
s://m.edso0.ru/863e7
€98
bubmmoreka IIOK
. h
14 OHepreTHUYecKu 0OMeH 0 olip
s://m.edso0.ru/863e7
ade
JKU3HEHHbIN 1LIUKJ/T KJIeTKHU.
[Henenvie knetku. MuTos. 6
JIabopatopHasi pabota Ne 3 }]?H mmoteka LOK
tt
15 «Habsrosenre Murto3a B 0.5 i

KJ/IeTKax KOHUMKa KOopelLlKa
JIyKa Ha FOTOBBIX
MHKpOIpernapaTax»

s://m.edsoo.ru/863e7
dc4




buocunTe3 Genka. Peakius

bubmioTeka LIOK
http

16 0
MaTpPUYHOI'O CUHTe3a s://m.edsoo.ru/863e7
96e
bubmioTeka LIOK
17 TpaHcsALus — OGUOCHUHTE3 0 http
Oenka s://m.eds00.ru/863e7
96e
bubmioTeka LIOK
18 HexkneTouHbie ¢hopMbI 0 http
JKU3HU — BUPYCHI s://m.edsoo.ru/863e7
540
bubmioTeka LIOK
http
DODMbI DAZMHOMKEHIST s://m.edso00.ru/863e8
19 PMBI P 0 1b6
OpraHu3MOB
http
s://m.eds00.ru/863e8
3le
bubmoTeka LIOK
20 | Meiios 0 hutp
s://m.edso0.ru/863e7f
4a
O6pa3oBaHue 1 pa3BUTHe
TIOJIOBBIX K/IETOK.
OnnonoTBopeHue. bubmmoreka LIOK
21 JlaboparopHast pabota Ne 4 0.5 http
«/I3yuyeHue CTpoeHust ' s://m.edso0.ru/863e8
TI0/TIOBBIX KJIETOK Ha 1b6
TOTOBBIX
MUKpOTIperiapaTax»
bubmioTeka LIOK
59 VHavBUyanbHOe pa3BUTHE 0 http
OpPraHu3MOB s://m.edso00.1ru/863e8
436
['eHeTHKa — Hayka o0 }]?I/I6J'II/IOT€K{:1 HOK
http
2
3 HACTENCTBEHHOCTI 1 0 s://m.eds00.ru/863e8
M3MEHUYUBOCTH
6f2
3aKOHOMEpPHOCTH Bu6mioreka [IOK
94 Hac/ieJoBaHUs MPHU3HAKOB. 0 http
MoHorubpugHoe s://m.eds00.ru/863e8
CKpeIlMBaHue 878
25 urubpuaHoe 0 bubmmoreka IIOK




CKpellBaHue. 3aKOH
He3aBUCUMOTO
Hac/ieZIoBaHUs TIPU3HAKOB

http
s://m.edsoo.ru/863e8
9a4

CrjeryieHHOe Hacjle[JOBaHHe
npu3HaKoB. JIabopaTopHast
pabota Ne 5 «/3yueHue

De3y/ILTAToR l]?tI;I6JII/IOTEKa LIOK
26 MOHOTHOPHUAHOTO U 0.5 ://an.e ds00.ru/86368
TUTUOPUIHOTO 60
CKpeIIMBaHUs Y AP030(UsIbI o
Ha rOTOBbIX
MHKpOIIperapaTax»
I'eHeTuka mona. }]?1/16111/10Te1<a HOK
tt
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

Bribepute yueOHbIe MaTepUasbI

buonorus, 10 knacc/ Kamenckuit A.A., Kacnepckas E.K., CuBornazoB B.U., AkijmoHepHoe
obmecTBo «M3maTenscTBO «IIpocBerieHue»

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

METOJNYECKHNE MATEPHUAJIbI V11 YUUTEJIA

A.}FO.Nonnera. A.B.Toprasos. Buosorusi B cxemax 1 Tabmmiiax 9KCMO Mocksa. 2012 ¢

I'. W. Jlepuep. buonorusi. [TosHbIN cripaBOUHUK AJis ToATroToBKU K E I' 3. M. Actpens 2012 r

T'oroBumcs k EI'3. Obugas 6uonorus M [Ipoda 2012 r

EI'D 2012 r. buonorusi. M. Actpens 2012r

ET'3. Ob6mias 6uosnorus. KontponbHeie m3mepuresisHble MaTepuanbl M IIpocBerienne 2012 ¢

N.P. MyxamepkaHoOB. Mactepckast yuutesnst « TecTsl, 3aueTsbl, 6/urjoripock! 10-11 knace» M
«BAKO» 2007 r

Oo61as 6uonorus: Yuebnuk / Ilog pes. KoncrantuHoBa B.M.. - M.: Academia, 2018. - 704 c.

BopostioB, H.H. buonorusi. O6mas 6uosorusi. 10-11 Knaccel: YueOHUK Ajist
ob1rieoOpa3oBarenbHBIX yupexxaeHuid: ba3oeiit ypoeens / H.H. Boposrios. - M.: ITpocs., 2022.
- 304 c.

Heiina-Cruonutikast, M.A. O611asi 1 caHUTapHast MUKPOOUOIOTHS C TEXHUKOM
MHUKPOOMOIOTHYEeCKUX UCCIejoBaHui: YuebHoe ocobue / M.A. [letima-Cruonuiikast. - CIT6.:
Jlann, 2022. - 588 c.

3axapoB, B.b. Pabouas TeTpazp 1o obieit ouonoruun: 10-11 knacc: K: YueObHuky B.B.
3axapoBa, A.I'. Myctaduna, B.W. CuBornazoBa, H.M. UepHoBoii "Ob61as 6uosorus. 10-11
knacc" / B.b. 3axapos, E.T. 3axaposa, A./l. Kynaes, B.I1. CuBorsa3os. - M.: Ok3ameH, 2. - 157
C.
T A JloBkoga. [ToaroroBka kK onummnuazam o ouosoruu 8-11 kimacco. M Atipuc-tipecc 2011

ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETH
NHTEPHET

www.informika.ru - snekTponHbIi yueOHUK "bronorus” (Bep. 2.0 - 2000) u3 1juKIa
"Ob6yuarorie SHLUKIONeANN". - YueOHbIN KypC, KOHTPOJIbHbIe Borpockl. (Kak rosib30BaThes -
cM. "Tlomomip".)

www.college.ru - pasgen "OTkpbITOro Kosnempka" o buonorun. Yue6nuk, mogenu, On-line
TEeCTbI, YUUTEJIO.

www.skeletos.zharko.ru - "OrnopHo-gBuraTenbHas cicteMa yesioBeka'". O6pa3oBaTe/ibHbIN
caiiT ro npegmMety buonorus, kypc Yenosek. CTpoeHue ckeneta. MbliieyHas cucrema. Kak 3to
pabotaet. [TpunoskeHus: 2 CKeJIeTHBIX SHLIMK/IONEJUN; AJIs1 YUUTeNs - YPOKH, 1abopaTopHbIe, 6
TECTOB C OTBETaMM.

www.biodan.narod.ru - "Buo/lan" - Buonorus ot lanel. HoBoctr 1 0630ps1 o 6uonoruy,
skosioruu. [Tpobaemsl u Teopun. EcTh TeMaTHuecKue BBITTYCKH, oToranepeu, buorpacduu

B€J/IMKHX YUYEHBbIX, CI1eLC/I0OBaphb.

www.bio.lseptember.ru - asis yuurtesneii "f uay Ha ypok buonoruun". Ctateu no: boraHuke,



3oosoruu, buonoruu - Yenopek, OO11ieit 6110/10run, SKOIOTHH.

www.bio.1september.ru - razeta "buosiorusi” (Mexay BbIX0/I0M OuepeHOT0 HOMepa I'a3eThl U
NOSIB/IEHHEM II0JIHOTEKCTOBOM BepCHY HOMepa Ha CalTe YCTaHOBJIeH IOZl0BOM UHTepBa)

www.kozlenkoa.narod.ru - 3toT caiit Ko3znenko A.I'. - mpernogaBaress 1 /st
TIpero/iaBaTesiel, /il TeX, KTO YUUTCS CaM M YUUT JIPYTUX; OYHO U AWCTAHIIMOHHO, OHMO/IOTHY,
XUMUH, JPYTUM TIpeIMeTaM - C TIOMOII[bI0 KOMIIbIoTepa U VIHTepHeT.

www.nsu.ru brosorus B Bonpocax 1 0TBeTax - yueHble HOBOCUOUPCKOro AKafleMropozika
OTBEUaroT Ha BOMPOCHI CTapIIEK/IaCCHUKOB.



