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ITOSACHUTEJ/IbHASA 3AITNCKA

ITpu pa3paboTke MporpaMMbl MO OHOJIOTUHA TEOPETUUECKYHO OCHOBY ISt
oripefieJieHUsT TIOAXO0J0B K (DOPMUPOBAHHMIO COZIEp>KaHUsT yueOHOro mpeameTa
«buonorus» cocraBuId: KOHLenTyanabHble mnosiokeHuss PI'OC COO o
B3aMMOOOYC/IOBJIEHHOCTH  IieJiel, COJep)KaHusl, Ppe3y/JbTaTOB OOy4YeHHs W
TpeOOBaHHMM K YPOBHIO TTO/IFOTOBKM BBIITYCKHHUKOB, TI0JIO’KEHHUST 00 00IUX [Ie/IsX U
MIPUHIIATIAX, XapaKTepU3YIOI[UX COBPEMEHHOE COCTOSTHHME CHCTEMbI CpPeJHero
obmiero oOpa3zoBanuss B Poccuiickoii Pegeparuu, a Takke TIIOJIOXKEHHS O
cnerrduke OHO/IOrKY, €€ 3HaUeHHUU B TTO3HAHUM YKUBOM MPUPO/ILI B 00eCIIeueHUH
CYIIIeCTBOBAHMS uejioBeueckoro obirectBa. CoriiacHO Ha3BaHHBIM TIOJIOMKEHHSM,
orpeie/ieHbl OCHOBHBIE (PYHKIIMU ITPOrPaMMBI IT0 OUOIOTUH U €€ CTPYKTYpa.

[Iporpamma 10 OuonOrMM JAET MpejCTaBAeHHe O Iendax, o0 oOrei
CcTpaTernd OOyuYeHHs, BOCIIMTAHUSI W Ppa3BUTHUsS OOYyUaloI[UXCA CpeACTBaMH
yueOHOro rmpeaMmera «buosorus», ompegenser o00s3aTeNlbHOE TIpeaMEeTHOe
coJiep)kaHHe, ero CTPYKTYpy, pacrpejiefieHde II0 pas3fejlaM W TeMaw,
pPEeKOMeH/IyeMyI0 T0C/e/J0BaTe/IbHOCTh M3yueHrs yueOHOTO MaTepuasa C y4ETOM
MEXIPeAMETHBIX YW BHYTPUIIPEMETHBIX CBsI3€H, JIOTMKHM 00pa30BaTe/IbHOrO
TIpoliecca, BO3pacTHLIX 0COO@HHOCTeM 00yUaromuXCsl.

B rmporpamMe 10 OHO/MIOTMM TakKXKe YUMTHIBAIOTCA TpeOOBaHWS K
TJIAHUPYEMbIM JIMYHOCTHBIM, MeTalpeJMeTHbIM W TIpeJMEeTHBIM pe3y/bTaTaM
oOyueHusi B (OPMHUPOBAHHMH OCHOBHBIX BHJIOB yueOHO-TIO3HABATe/TbHOM
JNesITeIbHOCTH/YUeOHbIX JIeHMCTBUM 00yUarol[uXcss M0 OCBOEHUIO COJeprKaHHUsS
Obuonornueckoro oopa3oBaHusl.

B nporpamme 1o 6uonorvu (10—11 Kmacchl, 6a30BbIi YPOBeHb) peari30BaH
MIPUHLIAIT [IPeeMCTBEHHOCTH B HW3ydeHuUu Ouosioruu, Osarojapss 4yeMy B HeM
IIPOCMATPUBAETCS  HAIpPaB/JI€HHOCTh HA pa3BUTHe 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  eCTECTBEHHO-HAyYHOTO  MHPOBO33DEHHS,  I[eHHOCTHBIX
OpHeHTALUH JTMYHOCTH, 3KOJIOTMUeCKOT0 MBIIIIeHUS, TIPe/ICTaB/IeHU O 3[0POBOM
obpase XM3HM U Oepe>KHbIM OTHOIIIEHHEM K OKpY’Karollled TpUPOAHOM cpefe.
[TosToMy Hapsiy C u3ydeHHeM OO0I[eOMOIOrHUeCKMX TeOpUi, a TakKKe 3HAHUH O
CTPOEHHHU >XMBBIX CHCTEM Pa3HOTO paHra M CYI[HOCTA OCHOBHBIX IMPOTEKAIOIINX B
HUX TIPOI[ECCOB B IpPOrpaMMe 10 OUOOTUM Y/ie/leHO BHUMaHVe WCITOb30BaHUIO
T0JTyUYeHHBIX 3HAHWH B ITOBCEAHEBHON »KU3HU [IJIs1 pellieHys IPUK/IaAHbIX 3a/au, B
TOM uHC/ie: MPOQUIAKTUKU HaC/Ie[CTBEHHBIX 3a00/IeBaHUM uejioBeKa, MeIUKO-
reHeTHUYeCKOro KOHCY/IbTUPOBaHWUS, 000CHOBaHUs 9K0JIOTUYECKH
1je/lecoo0pa3HOro TIOBe/IeHHsI B OKpY»Karollleld TPUPOAHOW CpeJe, aHaau3a
BJIUSTHUSL XO3SIHCTBEHHOM JIeTe/IbHOCTH uejioBeKa Ha COCTOSIHME IIPUPOJHBIX U
HCKYCCTBEHHBIX 9KOCHUCTEM. Y CUJIeHHe BHUMAaHMS K TTPUKJIa[HOW HaIrlpaBJIeHHOCTH
yueOHOro mpeamera «buosOrusi» MPOAMKTOBAHO HEOOXOJUMOCTbIO 0OecrieueHus



YCJIOBHM IS PellleHus] OHOW M3 aKTyabHBIX 3a/lau IIIKOJILHOTO OH0J/IOTHYeCKOT0o
oOpa3oBaHUsl, KOTopasi mpeArionaraeT ¢GopMuUpoOBaHHe Y  00Oydarou[uxcs
CroCOOHOCTU  a[]alMTUPOBAThCSl K HW3MEHEHHUsIM JWMHAMUUHO pa3BUBAIOILErocs
COBPEMEHHOI0 MHpa.

Burosiorvss Ha ypoBHe cpefHero o0iijero oOpa30BaHUs 3aHWMaeT Ba)KHOE
Mecto. OHa obecrieyriBaeT (opMHpOBaHHe Yy OOyYarOIIUXCS TIpeJCTaBJIeHUN O
HayyHOW KapTWHe MUpa, paciuupsieT U 00001jaeT 3HaHUS O YKUBOW TpUpoje, eé
OT/IMUMTE/IbHbIX TPU3HAKaX — YPOBHEBOM OpraHMU3aliuM W 3BOJIIOLIUU, CO3JaET
yCJIOBUSL  [si:  TIO3HAaHWS  3aKOHOB  JKMBOW  TIPUPOJbI,  (HDOPMUPOBaHUS
(byHKI[MOHAIBbHOMW TPaMOTHOCTH, HaBBIKOB 3/10POBOTO U Oe3omacHoro obpasa
YKU3HH, SKOJIOTMUeCKOT0 MBbIIL/IeHUs], IeHHOCTHOTO OTHOILLEHUs K KUBOW MPUPO/e
Y UejIOBEKYy.

Bosibliioe 3HaueHre GUOMOTHS MMeeT TakKe ZJisl pellieHus] BOCTIUTAaTeTbHBIX U
pa3BUBAIOLIMX  3a7iau  cpeAHero  oOiiero  oOpa3oBaHMs,  COLMAU3alUU
oOyuatotuxcs. M3yueHue 6uonorun obecrieurBaeT ycaoBUs [/si (HOPMHUPOBAHUS
WHTE/I/IeKTYa/IbHbIX, KOMMYHHKALIMOHHBIX ¥  WH(MOPMAI[MOHHLIX  HABLIKOB,
3CTeTUUYECKOU KY/bTYpPbI, CIIOCOOCTBYeT WHTErpari OMOJOTHYeCKUX 3HAHUN C
TIpe/ICTaB/IeHUsIMUA U3 APYTHUX yueOHBIX MpeAMeTOB, B UaCTHOCTH, (DU3UKH, XUMUU
u reorpaduu. Ha3BaHHble MOOXKeHUs] O TMpefHa3HaueHWH Y4yeOHOro mpeameTa
«buosorusi» cocTaBwIM OCHOBY [ijiss OIpefie/ieHHsi TOAXO0J0B K 0TOopy W
CTPYKTYPHUDOBaHHIO €ro CO/Iep>KaHus, IIpe/ICTaBJIeHHOTO B TIporpaMme TI0
buonoruu.

Otb6op copmepykanusi yueOHoOro mpeaMera «buosorusi» Ha 6a30BOM ypOBHe
OCYLL[eCTB/IEH C TMO3ULUM KyJIbTYypOCOOOPa3HOrO TOJX0Za, B COOTBETCTBUU C
KOTOpPBIM OOyuarolfuecs: JO/DKHbI OCBOWTH 3HAaHHS W yMeHUs], 3HauuMble [JIs
dbopmupoBaHus 001el KyabTyphl, OMpeesisollde aJieKBaTHOe TIOBejeHue
yejioBeKa B OKpY»Karolljeli pUpoAHON cpejfie, BocTpeOOBaHHbIE B TOBCEIHEBHOM
KU3HU U TIPAKTUUecKou gesternbHOCTU. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHHMMAIOT 3/IeMeHThI CO/Iep>KaHusl, KOTOpbIe C/Ty>KaT OCHOBOM /151 (HOPMUPOBaHMUS
Mpe/ICTAaB/IECHUM O COBPEMEHHOW eCTeCTBEeHHO-HAayyHOM KapTUHe Mupa U
LEHHOCTHBIX  OpHEeHTAalMsiX  JMYHOCTH,  CIOCOOCTBYHOIIMX  T'yMaHU3alL[uu
6uosiornueckoro o6pa3oBaHusl.

CTpyKTypUpOBaHHWe cofiep)KaHusi yueOHOro Marepuasa B TIpOrpaMMe II0
O6uonoruu OCylil[ecTB/IeHO C Y4Y6TOM TPHOPUTETHOrO 3HAaueHWs 3HaHUM 00
OT/IMUUTETbHBIX 0COOEHHOCTSIX XKUBOW MPUPO/Ibl, O €€ YPOBHEBOM OpraHu3aluu U
9BOJTIOL[MU. B COOTBETCTBUM C 3THUM B CTPYKType yuebHOTro TipeameTa «bronorusi»
BbIZIe/IeHbl C/IeAyIOIre CofiepKaTe/ibHble MTMHUN: «Bbro/iorTHs Kak HayKa. MeTo/ibl
HayuyHOro TI03HaHWs», «KieTka kKak Ouosiornueckasi cucreMa», «OpraHus3M Kak



Ouosornueckass cucrema», «CucremMa v MHOroobpasue OpraHMYecKOoro MHUpay»,
«DBOJTIOLUS XKUBOW TIPUPO/IbI», «DKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTU».

Llenb w3yuenusi yuebHoro mpeamera «buosiorusi» Ha 0a30BOM ypOBHe —
oB/laZieHe  OOyYaroIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(YHKI[MOHA/TEHOM
OpraHM3allui JKUBLIX CHCTEM PA3HOr0 paHra U mnpuobpeTeHue yMeHHM
WCTI0/Tb30BaTh 3TU 3HAHUS [J/Is1 TPAMOTHBIX JeMCTBUM B OTHOILLEHWM OOBEKTOB
YKUBOU TIPUPO/IBI M PeIieHUsT Pa3/IMUHBIX )KU3HEHHBIX ITPO0IeM.

HocTtwkeHue 1ie/id M3ydeHusi yueOHoro ripegmeta «buosorusi» Ha 6a30BoM
ypOBHe 00ecrieurBaeTCs pellieHreM C/ie/IyIOIIX 3a/jau:

OoCBOoeHHe OO0yuarolMMHCS CHUCTeMbl 3HAaHUM O OHOIOTUUeCKHUX TeopusX,
yUeHUsiX, 3aKOHax, 3aKOHOMEePHOCTSIX, TUMOTe3ax, MpaBuiax, CAy>KalluX OCHOBOU
[Jisi OPMUPOBAHUSI TIPeZCTaB/IeHW O eCTeCTBeHHO-HAyuHOW KapTHHEe MHpa, O
MeTO/laX Hay4HOTO TI03HaHUs, CTPOEHUH, MHOTO00Pa3uu U 0COOEHHOCTSX >KUBBIX
CUCTeM Pa3HOT'0 YPOBHSI OpPraHM3allv, BBIJAIOIIUXCS OTKPLITUSIX U COBPEMEHHbIX
HCCJIeJOBaHUSIX B OMOJI0THM;

¢dopmupoBaHre y 00yuarOIIMXCs T03HABATeIbHbIX, WHTE/JIEKTYalbHbIX U
TBOPUYECKUX CIIOCOOHOCTel B TIpPOIjecce aHaau3a AAHHBIX O MyTSAX pa3BUTHSA B
O6UoMOrUKM HayuHBIX B3TJ/ISII0OB, Weld M TOAXOAOB K H3YUEHUIO >KUBBIX CHUCTEM
Pa3HOTr0 YPOBHS OpraHU3aLuy;

cTaHOB/ieHMe Yy oOyuatomuxcsi 00mieill KyJ/ibTypbl, (YHKI[MOHATbHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBSCHSATh U OLIeHUBATh SIBJIEHUS] OKPY KalOI[ero
MUpa >XMBOW TIDUPOJbI HAa OCHOBAaHWUM 3HAHUW M OIBITA, TMOJYYEHHBIX TIpU
13yueHUM OUOIOrUY;

dopmupoBaHre y O00yYalOLUMXCs yMeHWN WITIOCTPUPOBaTh 3HaueHHe
OuvonorMuecKUx 3HAHWUM B TIPAKTHUECKOW [1eATelbHOCTH ueioBeKa, pPa3BUTHU
COBpeMeHHBIX MeJULUHCKHUX TeXHOJIOTHI U arpoOMOTeXHOIOT U

BOCIUTaHWe YOEKIEHHOCTU B BO3MOXKHOCTU TIO3HAHUSI Ue/IOBEKOM >KHUBOU
TIPUPO/bI, HeOOX0AUMOCTH GepeXXHOT0 OTHOLIeHUs K Hel, COO/I0ieH s 9TUUeCKUX
HOPM TIpY TIPOBeIeHUH OH0J/IOTHUeCKUX UCCIeJ0BaHUM;

OCO3HaHWe IIeHHOCTH OWO0JIOTUYeCKHUX 3HAHWM [jisi TIOBBILLIEHUS YPOBHS
9K0JIOTUYECKOU KY/bTYPBI, /11 (hOPMHUPOBAaHKS HAyUHOTO MHUPOBO33PEHHS;

TIpYMeHeHre TIPUOOPeTEHHBIX 3HaHWM ¥ YMEHUM B TIOBCeTHEBHOM >KU3HU /IS
OLIeHKH TOCJ/IeICTBUM CBOEM JiesATe/IbHOCTH M0 OTHOIIIEHWIO K OKPY Karolllel cpeje,
coOCTBEHHOMY 3/10pOBbIO, 00OCHOBaHWEe U COO/OleHre Mep TPOMHUIAKTHKH
3abo/ieBaHUM.

B cucreme cpeanero obiiero obpa3oBanusi «buonorus», u3ydaemasi Ha
6a30BOM ypOBHe, SIBJsieTCS 00si3aTe/IbHbIM y4eOHBIM TIPeIMETOM, BXOJSIINM B
cocTaB TipeMeTHOM 06/1acTu «ECcTecTBeHHO-HayuHbIe MpeiMeThbI».



st m3ydenusi brosoruy Ha 0a30BOM YpOBHE CpejiHero o01rero o6pa3oBaHusl
otBoguTCs 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Hegeno0), B 11 Knacce — 34
yaca (1 yac B Hezie/i0).
COAEPXXAHUE OBYUEHUA

10 K/TACC

Tema 1. buosiorus Kak HayKa.

Buonorust kak Hayka. CBsi3b OMOJIOTHU C 001[eCTBEHHBIMU, TEXHUUECKUMU U
JPYTMMHU eCTeCTBeHHbIMU HayKamu, (humocoduet, STUKOM, SCTETUKON U TPaBOM.
Posb Ouonoruu B (OPMHpPOBAaHMM COBPEMEHHON HayyHOW KapTUHBI MHpa.
Cucrema 610/IOrMUeCKUX HayK.

MeTo/ibl TIO3HAHUS XKUBOU TIPUPO/bI (Hab/I0ieHre, SKCIIePUMEHT, OITMCaHue,
u3MepeHue, Kiaccuukalys, MOJe/lupoBaHUe, CTaThCTUUeckass oOpaboTka
JlaHHBIX).

JleMoHCcTpanum:

IToprpertsl: Y. [lapsuH, I'. Menzens, H. K. Kosbsros, [bk. YorcoH u ®. Kpuk.

Tab/mu1Ibl M cXeMbl: «MeTo/bI IT03HAHUS )KUBOU TTPHUPO/IBI».

JIabopaTopHbIe H MPpaKTUYeCKHe PaboThbI:

[Tpaktrueckass pabora Ne 1. «Vcmosb30BaHMe pa3/MUHBIX METO/0B TIPU
W3y4eHUH OMOIOrUUYeCKUX 00BEKTOBY.

Tema 2. JKuBble cCHCTeMbI U UX OpraHu3alus.

JKuBbie cuctembl (6MOCHCTEMBI) Kak TIpeiMeT u3ydeHus buonoruu. OTauure
JKUBBIX CUCTEM OT HeOpPraHWYeCKOW MPUPO/Ibl.

CaoiicTBa 6rocucTeM U ux pasHoobOpasue. YPOBHU OpraHU3avu OMOCUCTEM:
MOJIEKY/ISIDHBIM, KJIETOUHBbIM, TKaHEeBbIM, OpPraHW3MEHHbIM, MOMY/ISLUOHHO-
BH/IOBOM, 9KOCHCTeMHbIN (61oreoljeHoTHYeCKuit), 6ruochepHbI.

JleMoHCcTpanum:

Tabuiel U cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpraHU3alid
JKABOU MPUPOJBI».

Ob6opyzaoBanue: Mozesb MoJieKybl JJHK.

Tema 3. XuMHUeCKHH COCTaB U CTPOeHHE K/IeTKH.

XVMHYECKUW COCTaB K/IeTKM. XHWMHUUeCKHe 371eMEeHTbl: MaKpO3JIeMEeHTHI,
MUKpPO3JieMeHTbl. Bosia 1 MUHepasibHbIe BelljecTBa.

@OyHKIMM BOABI W MHHeEpaJbHBbIX BellecTB B KieTke. [loanep>kanue
OCMOTHUUeCKOro banaHca.

Benku. CoctaB u ctpoeHue 0e/KOB. AMHUHOKHUC/IOTbI — MOHOMephI OeJIKOB.
He3ameHumble ¥ 3aMeHMMble aMUHOKHC/IOTBI. AMUHOKHUC/IOTHBIM COCTaB. Y DOBHU
CTPYKTYphl 0e/IKOBOWi MO/eKy/bl (TlepBUYHAsi, BTOpDUYHAsi, TPeTUUYHasi W



yeTBepTHYHAsE CTPYKTypa). XWUMHYeCKHe CBOMCTBa OesikoB. bBuosornueckue
byHKLMY OeKOB.

depmeHThl — Ouonoruyeckve KaTanu3aTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIM T1ieHTp, cybcrpatHas crnenuduuHoctb. KodepmeHTsl. BuTamuHbBIL
OTnuuus (pepMeHTOB OT HEOPraHUUeCKUX KaTa/ln3aTOPOB.

YrneBoApl: MOHOCaxapuabl (T/IFOKO3a, pubo3a W Je30Kcupr003a),
avcaxapuipl  (caxapos3a, JakKTo3a) M TMoJucaxapyjibl  (Kpaxmas, TJIMKOTeH,
Lje/uTr0s103a). bronornyeckre (yHKLMH yI/I€BOJOB.

Jlunuapl:  TpUrauuepuabl, Qocdoaunuabl, crepouzbl. ['UapoduIbHO-
rugpodobHble  cBoMcTBa. buosornueckue GyHKUuM unugoB. CpaBHeHHe
yT71eBO/|0B, 0€/KOB U IMMU/IOB KaK NUCTOUHUKOB SHEPIUM.

Hykneunoseie xkucnorel: JHK wu PHK. Hykneorugbsl — MOHOMepSbI
HYK/1euHOBBIX KUCIOT. Ctpoenue u ¢yHkimu JHK. Ctpoenue u gyskiuu PHK.
Buabl PHK. AT®: ctpoeHue u GyHKILMH.

LuTonorus — HaykKa o KjieTke. KneTouHasi Teopust — mpuMep B3arMO/eHCTBUS
yJier ¥ (pakTOB B HAYYHOM IMO3HaHWU. MeTo/bl U3y4YeHUs! KIeTKU.

KreTka Kak 1e/iocTHass »KuBasi cucTema. OOmue TIpU3HaKA KJIETOK:
3aMKHyTasi Hapy>kHasi MemOpaHa, mosieKyael IHK Kak reHeTWUeCKW ariapar,
cucTeMa cuHTe3a besika.

Tunbl K/IeTOK: SyKapuoThyeckas U TIpoKapuoTuueckas. OcobeHHOCTH
CTPOeHUsI TIPOKApHUOTUUECKOM KiieTKU. KnetouHass creHka OakTepuii. CTpoeHMe
5YKapUOTUYECKOU KeTKHM. OCHOBHbIE OT/JIWUUSI PACTUTE/IbHOM, >KUBOTHOW U
rpyuOHOM KIeTKH.

[ToBepXHOCTHBIE CTPYKTYPBI K/IETOK — KJIETOYHAsl CTeHKAa, IVIMKOKAa/IUKC, UX
dynkium. [T1a3mMatryeckass MembpaHa, eé cBoicTBa U PyHKIMU. L{yuToria3ma 1 eé
opradHoubl. OgHoMeMOpaHHble opraHoubl KieTku: OIIC, armapaTt [Mosbmxw,
/30CoMBI.  [lonyaBTOHOMHBIE OpPraHOM/bl K/IETKU: MWUTOXOHJPWUH, IUIACTU/BL.
[TpoucxokaeHrve MUTOXOHApPWUN W TuiacTuj. Bugbl maactug. HememOpaHHbIe
OpPTraHOHW/Ibl K/JIeTKH: PUOOCOMBI, KJIETOUHBIA I[€HTp, I[€HTPHOJIM, PeCHUYKH,
XTYTUKA. OYHKIMY OPraHOW/I0B KJIeTKU. BK/toueHus!.

Snpo — peryasiTopHbIi 1ieHTp KieTKu. CTpoeHue sipa: siiepHasi 000/10uKa,
KapuoruiasmMa, XpOMaTHH, SpbIIKO. XPOMOCOMBL.

TpaHCIIoOpT BelLeCcTB B K/eTKe.

JleMoHCTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lIBann, M. Illneinen, P. Bupxos, Ix.
Yorcon, @. Kpuk, M. YunkuHc, P. ®paukinus, K. M. bap.

Huarpammebl:  «PacripefieneHre XUMHUYECKUX 3JIEMEHTOB B  HEKHBOU
ripupofe», «PacripejeneHve XuMAUeCKUX 3JIEMEHTOB B KUBOU IPUPOZE».



Tabmurpl 1 cxembl: «lleproanueckasi Tab/ivija XUMUUYECKHUX 3JIEMEHTOBY,
«CTpoeHue MoJieKy/bl BOJbI», «brocrHTes 6esika», «CTpoeHre MoJieKy/Ibl bemka»,
«Ctpoenue (epmenTta», «HyknenHoBbie kucaotel. JJTHK», «CTpoeHre MoOJeKybl
AT®», «CTpoeHne 3yKapuOTHYeCKOW K/eTKW», «CTpoeHHe >KUBOTHOM KIIeTKW»,
«CTpoeHUe pacTUTe/IbHOM KJeTKHW», «CTpoeHMe TIPOKapUOTHUUYEeCKOM KJIeTKW»,
«CTpoeHue siipa KJeTKW», « YT/IeBObl», «JIunmmab».

OO6opy/ioBaHMe: CBEeTOBOM MMKPOCKOM, 000py/0BaHHe [Ji TIPOBe/leHus
Hab/roleHn, W3MepeHul, 3KCTIepUMEHTOB, MUKPOIIperaparbl pPaCTUTebHBIX,
YKUBOTHBIX 1 OaKTeprabHBIX K/IeTOK.

JIabopaTopHbIe H MPpaKTHYeCKHe PaboThbI:

JlaboparopHast pab6ora Ne 1. «/3yueHHe KaTa/JIMTHUYECKONW AaKTUBHOCTU
(epmMeHTOB (Ha rpuMepe amuIasbl UK KaTasaasbl)».

JlabopaTopHass pabora Ne 2. «/3yueHWe CTpPOeHHMS K/IeTOK pacCTeHHH,
JKUBOTHBIX U OakTepuii 1Moj MMKPOCKOTIOM Ha TOTOBBIX MHUKpOIperapaTtax U Hx
OTMCaHue».

Tema 4. ) KusHeeATe/IbHOCTh K/IETKH.

OOMmeH Bel1[eCTB, WM MeTabOMM3M. ACCUMWISLMS (T/IaCTUUeCKUd 00MeH) U
AUCCUMWIISALIMSL (9HepreTUUeCcKuid oOMeH) — JiBe CTOPOHBI e[MHOro Ipoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHeHUs! BellleCTB M SHEPruud B TOHUMaHUU
MeTabos3Ma.

Tunbl oOMeHa BelrlecTB: aBTOTPOGHBINA U TeTepoTpodHbIi. Ponbk ¢epMeHTOB
B 0OMeHe BellleCcTB 1 TIpeBpalljeHUH SHePTUH B KJIeTKe.

®otocuHTe3. CBeroBasi U TemHOBasg (a3bl (oTOCHMHTe3a. Peakiuu
dboTocuHTe3a. IPhHeKTUBHOCTb (POTOCUHTEe3a. 3HaueHWe (POTOCUHTe3a AJis XKU3HU
Ha 3emsie. BrusiHue ycioBuid cpefibl Ha (POTOCHHTE3 M CTIOCOOBI TIOBBIIIEHUST €r0
MPO/JIyKTUBHOCTH y KYJ/IbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTe3upytolue 6akTepuu. 3HaueHWe XeMOCHUHTe3a AJisi
JKU3HU Ha 3emiie.

OHepreTueckuii 0bMeH B KieTKe. PacirerieHue BeIeCTB, Bble/ieHUe U
aKKyMyJ/IMDOBaHWe 5JHEpruu B KjeTkKe. OTarbl JHEPreTUYecKoro obmeHa.
['mukonu3. bpoxkenue u ero Bubl. KuciopogHoe oOKuCIeHWe, WIA KIETOYHOE
[bIXaHue. OkucuresnbHOE (dhochopunupoBanue. OdPeKTUBHOCTD
JHepPreTUUeCKOro oomMeHa.

Peakiiuy maTpuyHOro cuHTe3a. ['‘eHeThueckass wuHGpopmaiusa u JIHK.
Peanuzauys reHetTuueckord WH(pOpMaluu B KieTKe. ['eHETUUeCKW KOJ U €ero
cBoricTBa. TpaHckpurnims — matpuunbiii cuHTe3 PHK. Tpancnsiiuys — 6uocuHTe3
benmka. Otambl TpaHcasuu. KopupoBaHue aMUHOKHC/IOT. Posib pubocom B
buocuHTe3e Oenka.



HeksieTouHbie (hopMbl KHU3HU — BUPYChI. MicTopus oTKpbITHs BUpycoB (/. U.
VBaHoBCKMii). OcoOEHHOCTM CTPOEHMs U JKW3HEHHOrO IMK/Ja BHPYCOB.
bakrepuodaru. bonesHn pacreHud, >XUBOTHBIX U YeJOBEKa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyHozedurura uesnioBeka (BUY) — Bo3dyaurens CITA/a.
OO6patHasi ~ TpPaHCKpWILWs, peBeprasa W  uWHTerpasa. IllpoduakTuka
pacrpocTpaHeHusi BUPYCHbIX 3a00/1eBaHUM.

JleMoHCcTpanum:

[Toptpetsr: H. K. Konbuos, 1. . UBanoBckuy, K. A. Tumupsses.

Tabmuibl U cxeMmbl: «Tumbl mutaHus», «MeTabonuam», «MUTOXOHIPUS»,
«DHepreTuueckuii obmen», «Xsmoporiact», «®ortocuHres», «Ctpoenue [THK»,
«CTpoenue U (HyHKIIMOHUPOBaHUe reHa», «CuHTe3 Oenka», «'eHeTUUeCKUM KOy,
«Bupyce», «bakrepuodarn», «CTpoeHre U >XU3HEHHbIM LMK Bupyca CIIW/a,
OakTepuodara», «Permkarus JTHK».

OO6opymoBaHue: MojeMH-anTuMKaluu «Yasoearne [THK v TpaHCKpUMLHS»,
«buocunTes benka», «CTpoeHue KneTKu», Mojienb CTpyKTypbl JTHK.

Tema 5. Pa3MHO)XeHHe U UHUBH/ya/IbHOE Pa3BUTHE OPraHU3MOB.

KneTouHbld LMK/, WIM >KA3HEHHbIM LUK/ KieTKU. VIHTepdasa M MHUTO3.
[Tpoueccel, nporekaromye B HHTepdasze. PernMkanus — peakiusi MaTpUUHOTO
cuHte3da [HK. CtpoeHne XpomMocoM. XPOMOCOMHBIM Habop — KapUOTHIIL.
OurnaouaHbli U TalVIOWAHBIMA ~ XPOMOCOMHBIe  Habopbl.  XpOMaTHU[BL.
[lurosornyeckue OCHOBBI pa3sMHOXKEHUSI U UHAWBUAYAJbHOTO  Pa3BUTHUSA
OpraHu3MOB.

Henenvie knetku — muto3. Craguu muto3a. [Iporjeccel, mpoucxojsijye Ha
pa3HbIX CTaJUsAX MUTO3a. brosiornuecknii CMbIC/1 MUTO3a.

[Tporpammupyemasi rubesb KIeTKH — arlorTo3.

®opMbl pa3MHOKEHUsI OpPraHU3MOoB: Oecriosioe U mosoBoe. Buabl 6ecrionoro
pPasMHOXXeHUS: JieJleHMe HaJBoe, [I0YKOBaHWe OJHO- W MHOIOKJ/IeTOYHBIX,
criopooOpa3oBaHue, BereTaTHUBHOe pa3MHOKeHUe. VICKycCTBeHHOe K/IOHMPOBaHUe
OpPraHM3MOB, ero 3HaueHue J1s CeJIeKL1H.

[TosoBOE pa3sMHOKeHUe, ero OT/IMUKMs OT Hecrosioro.

Metio3. Craguu Meiio3a. [lpoljecchl, TpoUCXojslie Ha CTaAusiX Melo3a.
[ToBegenue xpomocoMm B Mero3e. Kpoccunrosep. buonoruyeckuid CMbICT H
3HaueHHe Meno3a.

['ameTorene3 — mporjecCc 00pa3oBaHMsl TOJIOBBIX K/IETOK Y >KMBOTHBIX.
[TosioBbIe >Keme3bl: CEeMEHHUKU U SIMUHKMKU. OOpa3oBaHWe U pa3BUTHeE TOJIOBbIX
KJIETOK — raMmeT (CriepMaTO30M[, SULieK/IeTKa) — CIepMaToreHe3 W OBOTeHes.
OcobeHHOCTH CTpOeHHsl SIULEKIeTOK U criepMaro3ouoB. OIUiof0TBOpeHue.
[TapTeHorenes.



VupauBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHA/NbHOE  pa3BUTHe
(oMbpuorenes). OTarbl SMOPHOHA/IILHOTO Pa3BUTHUSL Y TMO3BOHOUHBIX JKUBOTHBIX:
ApobsieHue, racTpy/siiusi, opraHoreHe3. [TocTamOpuoHanbHOe pa3BuTHe. TuIb
MOCTIMOPUOHA/LHOTO Pa3BUTHS: TIPsIMOe, HempsiMoe (JIMUKMHOYHOe). BrusHue
cpeApl Ha Pa3BUTHE OPraHW3MOB, (aKTOPBI, CIIOCOOHBIE BLI3BIBATh BPOXKAEHHBIE
YPOZCTBA.

Poct u pasButue pacTeHrMd. OHTOreHe3 LIBETKOBOTO DACTEHUs: CTPOEHHeE
CeMeHH, CTaJluU pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmibl U cxembl: «POpPMBI pa3MHOMKEHHS OPraHU3MOB», «J[BoliHOe
OIUIOJOTBOPEHHE Y 1IBETKOBBIX pacTeHWM», «BeretaTuBHOe pa3MHOKEHUE
pacTeHuii», «[leneHue kieTkd Oakrepuii», «CTpoeHUe TIONOBBIX KJIETOK»,
«CTpoeHne XpoMOCOMBI», «KieTouHbl 1uKI», «Permmkanms OHK», «Mwuto3»,
«Metio3», «IIpsgmoe v HenpsiMoe pa3BUTHE», «['aMeToreHe3 y M/IEKOMUTAIOLINX U
yesi0BeKa», « OCHOBHbIE CTaIMM OHTOT€He3a».

Ob6opynoBaHue: MUKPOCKOT, MUKpOIIperiaparbl «CriepMaTo30ou/bl
MJIEKOTUTAIOLLero», «fuleKneTka M/eKonurarouero», «KapuokrHes B KieTKax
KOpelllKka JiyKa», MarHUTHas MoJe/b-alruiukanus «/leneHue KjieTku», MOZesib
OHK, Mmozenbs MeTadazHOM XpOMOCOMBI.

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopaTtopHass pabora Ne 3. «HabOmomeHune MuTO3a B K/IETKax KOHUYMKA
KOpellKa JiyKa Ha TOTOBBbIX MUKpOIIperaparax».

JlaboparopHast pabora Ne 4. «V3yueHue CTpOEHHS ITOJIOBbIX KJIETOK Ha
rOTOBBIX MUKpOIIperaparax».

Tema 6. Hac/iegCTBeHHOCTH ¥ K3MEHYUBOCTh OPraHU3MOB.

[Ipegmet v 3aauun reHeTUKU. VICTOpUS pa3sBUTUA TeHeTUKU. PoJib LIUTO/I0rMA
¥ SMODUOJIOTMM B CTaHOBJ/IEHWM TeHeTHKU. BK/aja pOCCUMMCKUX U 3apyOe)KHbIX
YUEHBIX B pa3BUTHE TeHETHUKH. MeToAbl TeHeTUKH (TUOpHI0/I0TUUecKui,
LIUTOT€HeTUYECKUM, MOJEeKY/IsIpHO-TeHeTudeCKnii). (OCHOBHbIE TeHeTUUYeCKue
NOHATHS. ['eHeTUUeCKas CUMBOJIMKA, UCII0JIb3yeMasi B CXeMaX CKpeIuBaHUM.

3aKOHOMEPHOCTHU HacJie[J0BaHUs TPU3HAKOB, yCTaHOB/eHHbIe ['. MeHgenem.
MoHorubpusiHoe CKpellliBaHWe. 3aKOH eAWHOO00pasvsi TUOpUJOB T€PBOTO
nokosieHus1. IlpaBuio JOMUHUpOBaHUS. 3aKOH pacClleryleHWs IIPU3HAKOB.
['urnioresa yuctoThl ramert. [1osiHOe U HeroJ/IHOe JOMUHMPOBaHUe.

OurnbpuaHoe  cKpelljuBaHuWe. 3aKOH  He3aBHCHMOI'O  HacCjeJ0BaHUS
NpU3HAKOB.  L[uTOoreHeTHUeCKWe  OCHOBBI  JAUTHOPHUAHOTO  CKpEI[UBaHUS.
Amnanmu3upymolilee ckpeluBanue. Vcrionb30BaHue aHaJIM3UPYIOLLEro CKpeljuBaHus
IJ1sI OTIpe/iesieHHsl TeHOTHUIa 0CO0Hu.



CuerisieHHOe  Hac/e/joBaHWe TIpyM3HakoB. Pabora T. Moprada 110
CLIeIVIPHHOMY HacJle[loBaHUIO reHOB. HapyieHue creryieHUs1 FeHOB B pe3yJbTaTe
KPOCCUHIOBepa.

XPpOMOCOMHasi TeOpHUs HaCJIeICTBEHHOCTU. ['eHeThUeCKre KapThl.

I'eHeTuka mosia. XpoMOCOMHOe oOripefiesieHye 110J1a. AyTOCOMBI U T10JIOBbIe
XpoMocoMbl. ['omMorametHele M rereporaMeTrHble opraHusmbl. HacienoBaHue
TIPHU3HAKOB, CLIETIJIEHHBIX C TT0JIOM.

N3mMeHUnBOCThb. BUIbl U3MEHUMBOCTU: HeHaC/1eJCTBEHHAs U HaC/leICTBEHHas.
Ponb  cpegpl B HeEHac/Ie[CTBEHHOM  M3MEHUYMBOCTHA.  XapaKTepPUCTHKa
MOAU(PUKALIMOHHOM M3MEeHUMBOCTU. BapUaliMOHHbIN psifi M Bapyal[MOHHAasi KpUBasl.
HopMma peakumu npusHaka. KonvuecTBeHHble W KaueCTBEHHbIE TPU3HAKA WU KX
HOopMa peakiyu. CBOKCTBa MOAU(MUKALIMOHHOW U3MEHUHBOCTH.

HacnencTBeHHasi, WM TeHOTUIIAYECKasi, W3MeHUYMBOCTh. KomOuHaTHBHas
W3MEeHUMBOCTb. MeWo3 U TI0/IOBOM IIpOIjecC — OCHOBAa KOMOWHATHUBHOM
M3MEeHUYMBOCTU. MyTallMoHHasi U3MeHUMBOCTh. Kilaccudukalys MyTaijuii: reHHble,
XPOMOCOMHBIe, TeHOMHbIe. YacToTa ¥ IpuuYuHbl MyTauud. MyTareHHble (DakTOPBI.
3aKOH rOMOJIOTUYEeCKUX PSIIOB B HacaeACTBeHHOM n3MeHunMBoCcTU H. V1. BaBuoga.

BHesiiepHas Hac/1ie[CTBeHHOCTb U U3MEHUYMBOCTb.

l'enetuka yenoBeka. Kapuoturn yenoBeka. OCHOBHbIE MeTO[bl T'€HETHUKHU
ye/I0BeKa: reHeajl0ruuecKuii, O/IM3HeLI0BbIN, [IMTOTeHeTUUeCKUM, OMOXHUMUUeCKIH,
MOJIEKY/ISIPHO-T€HEeTUUeCKUU. CoBpemMeHHOe oripe/iesieHue reHoTUMa:
TI0JTHOT€HOMHOe CeKBeHUpOBaHUe, FeHOTUIIMPOBaHUe, B TOM UHWCJie C ITOMOLLBIO
[MI]P-ananmu3a. HacneacTBeHHble 3abosieBaHUSI yesioBeKa: TeHHble 00Jie3HH,
Oome3Hu C HaC/IeJCTBEHHOW IpeApacIio/i0)KeHHOCTbIO, XPOMOCOMHbIE OO/Ie3HH.
ComaTtrueckrve U reHepaTuBHble MyTauuu. CTBO/IOBble KieTKU. [IpUHLUIIBI
3/10pOBOT0 00pasa >KU3HU, JUaTHOCTUKH, TPOGUIAKTUKY U JleueHus: TeHeTUUeCKUX
6one3Heil. MeauKo-reHeTUUECKOe KOHCY/bTHUPOBaHUe. 3HaueHue MeAUlIMHCKOM
TeHeTHKHU B TIPe/IOTBPAIL[eHHH U JIeUeHUH TeHeTHUeCKuX 3a00/1eBaHNi ye/loBeKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumogees-Pecosckuii, H. V. BaBunos.

Tabmurel ¥ cxeMbl:  «MOHOTUOpUHOEe  CKpeIllMBaHWE W €ro
LIUTOTeHeTUYeCKasi OCHOBa», «3aKOH paclleryieHusi U ero LUTOreHeTHuecKas
OCHOBa», «3aKOH UWCTOTbI  rameT»,  «J/IUruOpugHOE  CKpeIuBaHHe»,
«QuTonornyeckue  OCHOBBbI ~ AUTMOPUIHOTO  CKpELIUBaHUS», «Metio3»,
«B3aumopencTBre aniebHbIX TeHOB», «['eHeTHuUecKuMe KapThl paCTeHUM,
JKUBOTHBIX U 4YejioBeKa», «['eHeTuka 1iona», «3aKOHOMEPHOCTU HaC/elOBaHUs,
CLIEIUIPHHOI'O C TMO0JIOM», «KapuoTurbl yYejioBeKa W JKUBOTHBIX», «Buabl



M3MeHUMBOCTHU», «MoauduKalMoHHas M3MeHUMBOCTb», «HacnemoBaHue pe3syc-
dakTopa», «I'eHeTHKa rpynn KpoBu», «MyTallMOHHasi U3MeHUMBOCTbY.

Ob6opynoBaHue: MoJenu-aniuiiKaluu «MOHOrMOpuAHOe CKpeluBaHUe»,
«HemonHoe goMuHUpoBaHUe», «urnbpupHoe cKpeljuBaHUe», «IlepekpécT
XpOMOCOM», MHUKDOCKOI W MHUKporipernapaT «/po3oduna» (HopMa, MyTaluu
(hopMBI KPBUILEB M OKPACKH TeJia), repbapuii «I'0pox TOCeBHOM».

JIaGopaTopHbIe U MPAaKTUYeCKHe padoThI:

JlaboparopHasi pabora Ne 5. «V3ydyeHue pe3ynbTaTOB MOHOTHOPUHOTO U
AUTUOPUTHOTO CKpeIUBaHUs ¥ AP030(H/Ibl Ha TOTOBBIX MUKPOIIPeriapaTax».

JlabopaTopHast pabota Ne 6. «M3yueHre MoAMMHUKAIIMOHHON M3MEHUHUBOCTH,
MOCTPOEHME BapUaLMOHHOIO psifila M BapUALMOHHOW KPHUBOW».

JlabopaTopHasi pabora Ne 7. «AHanu3 MyTaluid y /po30(GUIbl Ha TOTOBBIX
MUKpOIIperiapaTax».

[Tpaktrueckass pabora Ne 2. «CocTaBieHWe W aHa/lWd3 POJIOCTIOBHBIX
yesioBeKa».

Tema 7. CeneKiusi opranu3zMoB. OCHOBbI OHOTEXHO/IOTHH.

CeslekLusl KakK HayKa W IIpoL|ecC. 3apoXKjeHue CejleKLYA U JOMeCTHUKaLUS.
Yuyenne H. V. BaBunoBa 0 1eHTpax IIPOMCXOXKIEHHUS ¢ MHOroobpasus
KY/JIbTYPHBIX pacTeHUW. LleHTpbl MPOUCXOXAEHUs AOMAallHUX >XUBOTHBIX. COpT,
110poJia, LITaMM.

CoBpeMeHHbIe MeTO/IbI CeleKI[uu. MacCoBbIli U UHAWBHUAYaTbHbBIN OTOODHI B
CeNneKLMM pacTeHud W >KMBOTHBIX. OLleHKa 3KcTepbepa. bim3kopojcTBeHHOe
cKpellliBaHWe — WHOpuAMHr. Yucras nuHus. CKpellMBaHWEe UKWCTBIX JIMHUM.
[etepo3uc, wiv rubpupHas cuia. HepoicTBeHHOe CKpelllvBaHWe — ayTOpUJUHT.
OtpanénHas rtubOpugu3alysa U e€ ycrexu. VICKYCCTBEHHBIM MyTareHe3 W
TO/TyUeHre TIOJIUIUIOUJO0B. [lOCTV)KeHUs] CejleKLIUM pacCTeHWM, >XUBOTHBIX U
MHUKPOOPIraHM3MOB.

buotexHosorvs Kak OTpac/b IPOM3BOACTBA. I'eHHass WH)KeHepus. ITarlbl
co3manusi pekoMmOuHaHTHOM JIHK u TpaHCreHHBIX OpraHu3MoB. KreTtouHas
vHKeHepus. KiieTouHble Ky/bTypbl. MUKDOK/IOHA/IBHOE pa3sMHOKEeHHEe PaCTeHUH.
KiioHupoBaHve BBICOKOMPOJYKTHMBHBIX —CE/bCKOXO35IMCTBEHHbIX OPraHW3MOB.

OKonornueckue W 3THUeckue  mpobnempl. I'MO  —  reHeTHYeCKH
MOAU(UIMPOBaHHbIE OPTraHU3MBl.
[emMoHCTpaLuu:

IToptpetsi: H. M. Basunos, 1. B. Muuypus, I'. [I. Kapneuenko, M. @.
VBaHOB.

Tabmuiel 1 cxeMbl: KapTa «LIeHTpbI TIPOMCXOXAEHHWS W MHOT000pa3usi
KYJIbTYPHBIX pacTeHui», «[lopozapl JOMaLIHKUX KUBOTHBIX», «COpTa Ky/JIbTYPHBIX
pacteHmii», «OTaanéHHas rubpuausanus», «PaboTel akazemuka M. @. MiBaHOBa»,



«[Momurinongusi», «OO0beKTbl OHOTexXHOJMOTHNY», «KileTouHble KyJIbTYphl H
KJIOHUpOBaHUe», « KOHCTpyupoBaHue U repeHoC TeHOB, XPOMOCOM».

OO6opyioBaHKe: MY/ISDKU TVIOZIOB U KOPHETIIOI0B AUMKUX (hOPM U KY/IbTYPHBIX
COPTOB pacTeHu, repbapuii «CenbCKOX03SIMCTBEHHBIE PACTeHUs».

JIaGopaTopHbIe U MPAKTHYECKHE PadOThI:

OKcKypcusi «OCHOBHblE MeTOZAbl U MAOCTHXKEHUs CeIeKIIUM DPACTeHUud WU
YKUBOTHBIX (Ha CeeKI[MOHHYO0 CTaHLIUIO, TJIeMeHHYHO depmy,
COPTOMCIIbITATe/IbHBIM ~ yuaCTOK, B TeIUIMYHOe XO3SIMCTBO, JiabopaTopuio
arpOyHUBEPCUTETA UM HAYUHOTO LIeHTPa)».

[INMIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TIPOITPAMMBI T10
BMOJIOTN HA  BA30OBOM YPOBHE CPEIHEI'O  OBIIET'O
OBPA30OBAHUA

Cormacio ®I'OC COO, ycTtaHaBAMBaKOTCSI TpeOOBaHUSA K pe3yabTaTam
OCBOeHMs] OOydYarOIIIUMHCSI  TIporpaMM  CcpefiHero  oOmiero  oOpa3oBaHUS:
JTMYHOCTHBIM, MeTarpeMeTHbIM U MpeMeTHBIM.

JINYHOCTHBIE PE3YJ/IbTATBHI

B cTpyKkType J/IMUHOCTHBIX pe3yJ/bTaTOB OCBOeHUsl rpeameTa «buosorusi»
Bbl/le/ieHbl CJIeIyIOIMe COCTaBJISOL[Me: OCO3HaHWe 00YyuaroIUMKCS POCCUICKOM
I'PaKJaHCKON WJIEHTUUHOCTH — FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITe/TbHOCTH
W CcaMoOoITpe/ie/IeHUI0, HaJluude MOTHBAIMM K  00yueHWIO  OHOJIOTHWH,
1[e/IeHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXJeHWM JIMYHOCTA Ha OCHOBE
K/TFOUEBBIX I1[eHHOCTeN UM HCTOPUYECKUX TPAAWLMN pa3BUTUS OHOIOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH 0OYYaroIIMXCsi PyKOBOJCTBOBATbCS B CBOEU
JesiTeTbHOCTU  1[eHHOCTHO-CMBIC/IOBBIMY ~ YCTAaHOBKAMH, TIPUCYILIUMU CUCTEMe
buonornueckoro o0Opa3oBaHUs, HaJIUuHWe SKOJIOTUUECKOTO ITPABOCO3HAHUS,
CrIoCOOHOCTU CTaBUTh 1[€JI U CTPOUTD JKM3HEHHbIEe TI/IaHbI.

JIMUHOCTHBIE pe3y/bTaThl OCBOEHUS MpeaMeTa «BHOIOTHUS» JOCTUTAIOTCS B
eUHCTBe y4yeOHOM ¥ BOCTIMTATEHLHOW [1eATeTbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKHUMHU COLIMOKY/IbTYPHBIMU, UCTOPUYECKUMU U [yXOBHO-
HPAaBCTBEHHbIMU 1[eHHOCTSIMH, TIDUHSATBLIMU B 0OII[eCTBe TpaBWIaMHU M HOpMaMH
MOBe/leHHsI M CIIOCOOCTBYIOT TIpolieccaM CaMOTIO3HaHHWsl, CaMOBOCIIMTaHUSI M
CaMOpa3BUTHS, Ppa3BUTHs BHYTPeHHeW TMO3UIUM JIMYHOCTU, TaTPUOTHU3Ma,
yBa)keHUs1 K 3aKOHY U TPaBOMOPS/IKY, YeJOBeKY TPyJa U CTaplieMy MOKOJIEHHUIO,
B3aMMHOIO yBa)keHMs, OepeXXHOro OTHOILIeHUSI K KY/JIbTYPHOMY Hac/eJui0 |
TPaJIULIUSIM MHOTOHAIMOHAMBHOTO Hapojia Poccuiickoit ®ezepaiiyy, Mpypojie U
OKpY>Karollen cpefe.

JINuHOCTHBIE pe3ynbTaThl OCBOEHWS yueOHOro TipegmeTta «buomorus»
JOJDKHBI OTPaXkaTb TOTOBHOCTb U CITIOCOOHOCTH 00YYarOIIMXCsl pYKOBO/ICTBOBAThCS
chopMHUpPOBaHHOM BHYTPEHHeM TMO3Ul[Med JIMYHOCTH, CUCTEMOM I[@€HHOCTHBIX



OpHeHTALUi, TIO3UTHUBHBIX BHYTPEHHUX  YyOeXJeHuN, COOTBETCTBYIOIUX
TPaJUI[MOHHBIM I1IeHHOCTSIM DPOCCHMCKOTO OOIIlecTBa, paciliipeHhe >KU3HEHHOTO
OMbITa Y OMbITA AesTeTbHOCTHA B MpOLiecce peaar3aljid OCHOBHBIX HarlpaBJ/lIeHUU
BOCIIUTATE/IbHOU J1eSITeIbHOCTH, B TOM YMUCJIe B YaCTH:

1) rpa)kIaHCKOT0 BOCNIMTAHUSA:

c(hopMUPOBAHHOCTb IPAYKAAHCKOM MO3ULIMK 00yUarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO ujleHa POCCUICKOro 00I11eCTBa;

OCO3HaHWE CBOUX KOHCTUTYI[MOHHBIX ITIpAaB M 00si3aHHOCTeH, yBa)KeHHe
3aKOHa U MPaBOIOPsI/IKa;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW [eATeTbHOCTU TIPpU CO3[aHUU
yueOHBIX TIPOEKTOB, pellleHuH yueOHBIX W MO3HaBaTeIbHBIX 3ajjad, BBITTOJTHEHUU
O6U1oOrMUeCKUX SKCTIePUMEHTOB;

CrIoCOOHOCThL ~ OTpejieNIiTh COOCTBEHHYIO TIO3WIMIO TI0 OTHOIIEHWI0 K
SIBJIEHUSIM COBPeMEeHHOU )KU3HU U 0OBSICHSTH €eé;

yMeHHe YUWTBhIBaTh B CBOUX JeHCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOI'O
B3aMMOJIEMCTBUS JIFOJIEN C pa3HbIMU YOEXKIeHUSIMU, KYJIbTYPHBIMU 1[€eHHOCTSIMU U
COLIMAJIbHBIM TI0J/I0KEHUEM;

TOTOBHOCTb K COTPYJHWYECTBY B TMpOLeCCe COBMECTHOI'O BBITIOJIHEHHUS
yueOHBIX, T[I03HaBaTeMbHBIX W MCC/IeOBAaTeNbCKUX 3a/lau, YBaKUTETbHOTO
OTHOIIIEHHSI K MHEHMIO OITMOHEHTOB IIPH OOCY)XIEeHHWH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOT0 CO/IepIKaHUS;

TOTOBHOCThb K T'YMaHUTApHOM U BOJIOHTEPCKOM [1eATe/TbHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHMS:

c(hOpMHPOBaHHOCTb POCCHUMCKOU IPa’K/IaHCKOM WJIeHTUYHOCTH,
MaTpUOTH3Ma, YBa)KeHHsI K CBOeMy HapoOJy, UyBCTBa OTBETCTBEHHOCTU Tiepe[
PogvHoM, ropmocTu 3a CBOM Kpau, CBOWO PoauHy, CBOM $3bIK U KYJBTYPY,
TMPOLLIJIOe Y HaCTOsIIIlee MHOIOHALIMOHAILHOTO Hapoa Poccuy;

LIEeHHOCTHOE OTHOLLIeHWEe K TIPUPOTHOMY HaC/Ie[IUI0 U TTaMSITHUKAaM MPUPO/BI,
JNOCTWKeHUsIM Poccun B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/IE;

CroCOOHOCTh OIleHWBaTh BKJ/AJ[, POCCHMMCKMX YUEHBIX B CTAHOBJIEHUE U
pa3BuThe OHOMOrMM, TOHWMAaHWS 3HaueHusi OWOJIOTMM B TI0O3HAHWK 3aKOHOB
TIPUPO/IBI, B JKU3HHU UeJI0OBeKa M COBPEMEHHOT0 00I11eCcTBa;

uzieiiHass yOe)KJEHHOCTb, TOTOBHOCTb K C/y)KeHHI0 U 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a ero Cyb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHe IyXOBHBIX [JeHHOCTeW POCCUMCKOr0 HapO/a;

chOpMUPOBAHHOCTh HDABCTBEHHOT'O CO3HAHUSI, STUUECKOTr0 MOBe/IeHMUS;

CIOCOOHOCTh OlIeHHMBATh CUTYallMI0 W TIPUHUMAThb OCO3HAHHbBIE pellleHus],
OpUEHTUPYSICh Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMbI U 1IeHHOCTH;



0CO3HaHUe JIMYHOTO BKJ/IaJia B IIOCTPOeHHe YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJIUTE/IsIM, CO3[jaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHATUS 1IEHHOCTEM CeMeMHOM >KU3HU B COOTBETCTBUU C
TpaguLMsIMU Hapo0B Poccuu;

4) 3cCTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUYeCcKoe OTHOIIIeHHWe K MUY, BK/IIOuUasi 3CTeTHUKY ObITa, HAYYHOTO U
TeXHWYeCKOT0 TBOPUeCTBa, CII0PTa, TPyAa, 00I1eCTBeHHbIX OTHOILIEHU;

MTOHUMaHUe SMOLIMOHA/IbHOT O BO3/|eHCTBUS JKUBOW TIPUPO/bI U €8 1|eHHOCTH;

TOTOBHOCTh K CaMOBBID@&)KEHWIO B Pa3HbIX BU/IaX HCKYCCTBa, CTpPeMJIeHUe
TIPOSIB/ISITh KaUeCTBa TBOPUECKOW JIMUHOCTH;

5) ¢u3uyeckoro BoCIUTAHHA, (POPMUPOBAHUSA KYJbTYPbl 3/0POBbS U
IMOI[HOHA/IBHOTO 0/1aronoy4ms:

MOHVMaHWe U peaiv3alys 370poBoro U 0Oe3omacHoro obpasa >KWU3HU
(3mopoBoe  TMTaHWe, COOJIOJleHMe  TUTMEHUUYeCKWX TpaBUI W HOPM,
cbanaHCUpOBaHHbIA peXUM 3aHATUM U OTAbIXa, peryJsipHas usnueckas
aKTUBHOCTh), OepeXXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEeHHsI K
coOCcTBeHHOMY (DH3UUECKOMY M TICUXHYeCKOMY 3/I0POBbIO;

MOHUMaHWe 1[€HHOCTW TMpaBWI WH/JWMBUYalbHOTO W  KOJJIEKTUBHOTO
6e30racHOro MoBeJieHUs B CUTYyaLUsiX, YTPOXKalOIIUX 3[J0POBbIO U KWU3HU JIHOZIel;

OCO3HaHUe TIOCTeCTBUM U HETIPUSTHS BPeJHBIX TMPUBbIYEK (yrOTpeb/ieHus
aJIKOT0J1s51, HADKOTHKOB, KYpeHUsl);

6) TPyAOBOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYZY, OCO3HaHUe 1IeHHOCTH MacTepCTBa, TPyJo/ito0ue;

TOTOBHOCTb K AKTUBHOU [eATe/JbHOCTH TEeXHOJOIMYeCKOM U COLMaaIbHOU
HaTpaB/IeHHOCTH, CIIOCOOHOCTb WHUI[MMPOBATh, TJIAHUPOBATh U CaMOCTOSITE/IbHO
BBITIOJ/IHATH TaKyH0 /1eTe/IbHOCTb;

VMHTEpeC K pa3/iMuHbIM cepaM MpoecCHOHaTbHOM JeSTeIbHOCTH, YMEHHe
coBepllIaTh OCO3HAHHBIA BbIOOp Oyayineil rmpodeccu U peasM30BLIBATH
coOCTBeHHbBIE XKU3HEHHbIE TI/TaHbI;

TOTOBHOCTb M CIOCOOHOCTH K 00pa3oBaHMIO M CamM0OOpa30BaHUIO Ha
TIPOTSDKEHUH BCeU >KU3HU;

7) 3KO0/I0rH4eCKOro BOCIUTaHUA:

9KO0JIOTUYECKH Iiesiecoo0pa3Hoe OTHOIIeHHWe K TIpUpojile KaK HCTOUHUKY
)KU3HU Ha 3emiie, OCHOBE e€ CyIeCTBOBaHUSI;

TMOBBbIIIIEHWe YPOBHSI 9KOJIOTMUECKOW KYJbTYphbl: TpUoOpeTeHHe OIbiTa
IJIAHUPOBAaHUS TIOCTYNIKOB M OLIEHKM WX BO3MOJKHBIX TIOCJIE€JCTBUA ISl
OKpY>Karoller cpe/ibl;

0CO3HaHUe T700a/bHOTO XapakTepa 3KO0JIOTHYeCKHX TpobsieM U IMyTell ux
pelLleHus;



CIIOCOOHOCTh HMCIIO/Ib30BaTh IpHOOpeTaemMble TIPYM HW3YUEHHH OHOJIOTUU
3HaHWSI W yMeHUs TpH pellleHUM TMpobseM, CBSI3aHHBIX C PpaLMOHA/IbHBIM
MIPUPO/IOTIONb30BaHMeM  (COO/to/ileHre  MpaBW  TOBeJeHUsi B TIPUPO/Ie,
HarpaB/ieHHbIX HAa COXpaHeHWe paBHOBeCHs B 5KOCUCTEMAaX, OXpaHy BU/IOB,
9KOCHUCTeM, brocdepsl);

aKTMBHOE HerpusTHe [eWCTBUM, MNPUHOCAIIMX BpeJ  OKpyXKarouleu
MIPUPOJIHON CpeZie, yMeHWe TPOTHO3MPOBaTh HebJaronpusiTHbie SKO0JIOTHYecKue
TI0C/IeICTBUS TTPeAIIPUHUMAEMbIX JIeHCTBHI U MPeIoTBPAll[aTh UX;

Ha/IMuKe Pa3BUTOTO SKOJOTMUECKOTO MBIIIIEHHUS, SKOJOTUUeCKON KyIbTYPBHl,
OTIbITA JesiTeIbHOCTH 9K0JIOTUYECKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBAaTbCSI UMHU B T03HaBaTe/JbHOW, KOMMYHHUKATUBHOW U COIL[MA/IbHOU
MPAaKTHKe, TOTOBHOCTU K YUaCTHIO B MPAKTHUUECKOU /IeATeIbHOCTH 3KOIOTHUYeCKON
HaTpaB/IeHHOCTHY;

8) 1leHHOCTH HAyYHOT'0 MO3HAHUSA:

c(OpMHUPOBAaHHOCTb MMPOBO33DEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUs HayKd W OOIIleCTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha [iuajiore
KyJbTYP, CTIOCOOCTBYIOII[ETO OCO3HAHHUIO CBOETO MeCTa B MOJIUKY/IbTYPDHOM MUDE;

COBepIIIeHCTBOBaHWe SI3bIKOBOM W UWTAaTe/NbCKOW KY/IbTYPhl KaK CpeZCTBa
B3aMMOJIEMCTBHSI MEXKY JTFOILMU 1 TIO3HAHHS MUPa;

MOHKMMaHWe CcrielupuKu OUOJIOTUM KaK HayKu, OCO3HAaHUs €& pou B
¢bopMHpOBaHMY paI[MOHATBFHOTO HAYYHOTO MBIIIEHHUS, CO3/IaHWM 11eJI0CTHOTO
nipe/icTaB/ieHdss 00 OKpy)KarollleM MHpe KaK O e[MHCTBe MPHPO/bl, uejioBeKa U
oO1iecTBa, B TI03HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTel U pellleHHMd MpobseM
COXpaHeHUs1 IPUPOIHOTO PaBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUHW [I/Ii COBPEMEHHOW I[WBUIM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHS Me[ULMHBI, CO3[jaHWe TepCIIeKTUBHbIX
OUOoTeXHO/IOTUM, CIIOCOOHBIX  pelllaTb  pecypcHble  MpobsjiemMbl  pa3BUTUS
YyeJ/I0BeUeCTBa, MOMCKA MyTel BbIX0/a U3 r7100abHBIX KOJOTHUeCKUX MpobiiemM u
obecrieueHrsi  Tepexola K  YCTOWYMBOMY  Pa3BUTHIO,  PALlMOHATIbLHOMY
WCTI0/Tb30BaHUIO TIPUPOJIHBIX PecypcoB M (HOPMUPOBAHUIO HOBBLIX CTaHAAPTOB
YKU3HU;

3aMHTEPeCOBAaHHOCTh B TIOyYeHHWU OWOJIOTUYECKUX 3HAaHUW B LeJIAX
TIOBBIIIIEHWs]  0O0IIell Ky/JbTypbl, €CTeCTBEHHO-Hay4HOW TpPaMOTHOCTH, KakK
COCTaBHOW YacTH (DYHKIJMOHA/ILHON IPaMOTHOCTH O0ydYaroImmxcs, hopMUpyeMOM
TP U3yUYeHUH OMOJIOTHH;

TIOHMMaHWe CYIIHOCTHA MEeTOJIOB TI03HAHUsI, UCII0J/Ib3YeMbIX B €CTeCTBeHHBIX
HayKaX, CIIOCOOHOCTH WCII0/Ib30BaTh IIO/lydaeMble 3HaHWS [/ aHa/ivd3a M
00BsICHEHUSI SIBJIEHUM OKDY)KaloIllero MUpa U MPOUCXOASIIUX B HEM M3MeHEeHUH,



yMeHUe [enaTh OOOCHOBaHHBbIE 3aK/IFOUEHHSI HAa OCHOBe HAayuHBIX (DaKTOB H
VIMEROLIUXCS JAHHBIX C LeJIbEO TT0TyUYeHUs JOCTOBEPHBIX BbIBO/OB;

CrIoCOOHOCTh CaMOCTOSITE/IBHO MCIOJIb30BaTh OMOJIOTHYECKUe 3HaHWS [I/Is
peliieHuUsI Tpo0JieM B peanbHBIX KU3HEHHBIX CUTYalIUsX;

OCO3HaHHe LIEHHOCTU HAay4YHOM [esiTe/lbHOCTH, TOTOBHOCTb OCYILECTBJ/ISITh
TIPOEKTHYIO0 U UCC/IeN0BAaTEeNbCKYIO AesiTe/IbHOCTh MHAWBUAYA/IBHO U B TPYTIIIE;

rOTOBHOCTb M  CIOCOOHOCTh K  HelpepbiIBHOMY  00pa3oBaHUIO U
camMo00pa30BaHUI0, K aKTUBHOMY TIOJyYeHUIO HOBBIX 3HaHUM 10 OMOJOTUU B
COOTBETCTBUHM C )KU3HEHHBIMU TTOTPEOHOCTSIMHU.
METAIIPEAMETHBIE PE3YJ/IBTATDBI

MerTamnpeameTHbie pe3y/bTaTbl OCBOeHUsI yueOHOro rpeaMeTra «buosiorusi»
BK/IFOUAIOT: 3HAauuMMble /s (OPMUpPOBaHUS MHUPOBO33peHUsi 00yYaroIuxcst
MEXXIUCLIUTITMHAPHBIe (MeXXIIpeJMeTHbIe) o0llleHayuyHble TOHSTHS, OTpaXkarolue
L|eJIOCTHOCTh HAy4YHOM KapTWHbI MHpa W CHelU(UKy MeTOJOB T[103HaHUS,
WCTI0J/Ib3yeMbIX B €CTeCTBEHHBIX HayKax (BeIecTBO, SHeprus, siBjieHue, MpoLecc,
CUCTEeMa, HayUHbIM (paKT, TIPUHLMUII, TUIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpus,
ucciefioBanve,  HabmrofieHUWe,  W3MepeHUWe,  SKCIIEPUMEHT W [IPYTHUX),
yHUBepcajbHble yuyeOHble JelicTBUSI (TO3HaBaTe/bHble, KOMMYHUKATHBHbIE,

pery/siTUBHbIE), obecrieunBaroIye dbopmupoBaHue (yHKI[MOHATBbHOMN
I'PaMOTHOCTM M COI[MA/IbHOM KOMIIETeHI[UH O00ydYarol[uxcsi, CIMOCOOHOCTh
o0yuarIuXxCcs MCT0JTb30BaTh OCBOEHHbIe MEXIUCIUTITMHAPHbIE,

MHUDOBO33peHUYeCKHWe 3HaHWsS U yHUBepCa/jbHble yueOHble [JIeHCTBUSI B
T03HaBaTe/IbHOW U COL[MA/IbHOM TPaKTUKe.

MerTarnpeiMeTHble pe3y/bTaTbl OCBOEHUSI TMPOTPaMMbl CpefHero o00111ero
o0Opa3oBaHUs [JO/DKHBI OTPAXKaTh:

OBnajenue YHHMBepCa/IbHBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMH
AeMCTBUAMU:

1) 6a3oBbIe JTIOTHYECKHE JeHCTBHS:

CaMOCTOSITe/TbHO ~ (hOpPMy/MpPOBaTb W aKTyaJW3WpOBaTh  IPoO/ieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCII0/Ib30BaTh NP OCBOEHWU 3HAHWW TIPUEMBI JIOTMUYECKOTO MBbIIIEHUS
(aHanu3a, cuHTE3a, CpaBHEHUs], KnaccuduKaium, 000011ieHs ), paCKpbIBaTh CMbIC/T
OUMoOTMUeCKUX TIOHATHM (BBIJIENSATh UX XapaKTepHble TPU3HAKW, YCTaHAB/IUBAThH
CBSI3U C [IDYTUMU TIOHSITUSIMUA);

ornpejensTh Leau [JesTebHOCTHU, 3ajaBas TMapaMeTpbl W KPUTEPUU UX
JOCTVDKEHUsI, COOTHOCHTD Pe3y/IbTaThl AesITeIbHOCTH C TIOCTaBIeHHBIMU 1]e/ISIMU;

HCTI0/Th30BaTh OMOIOTMUeCKre TIOHATUS i 00BbsCHEHHUSI (DaKTOB M sIBJIEHUH
JKABOU MPUPOJBL;



CTPOUTbH JIOTUUECKUe PpacCyKieHusi (MHAYKTUBHblE, JeAyKTUBHbIE, TI0
aHaJIOTMM), BBISB/IATb 3aKOHOMEPDHOCTHM M NPOTHMBOPEUMss B pacCMaTpUBaeMbIX
SIBJIeHUsIX, (DOPMYJ/IMPOBATh BLIBO/IbI U 3aK/IFOUEHMUS;

TIPUMEHSITh CXeMHO-MO/IeJ/IbHbIe CpeAcTBa  AJis  Tpe/iCTaBeHUs
CYII[eCTBEeHHBIX CBsI3eid M OTHOIIIEHHY B M3ydaeMbIX OHOJ/IOTHYECKHUX 00BeKTax, a
TaKKe  TPOTUBOPEUMH  pa3HOrO0  pO/a, BbIAIBJIEHHbIX B Pa3/MUHbIX
MH(OPMAaILIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IJIaH pelleHUs] MPOOeMbl C YUETOM aHa/M3a WUMEROIUXCS
MaTepua/ibHbIX U HeMaTepUabHbIX PeCypPCOB;

BHOCUTb KOPPEKTHUBHI B 1eSITe/IbHOCTh, OLIeHUBaTh COOTBETCTBUE Pe3Y/IbTaTOB
11e/15IM, OL|€HWBaTb PUCKU MOC/Ie/[CTBUM [esITeTbHOCTH;

KOODZMHUPOBaTh U  BBHIMIOJHATH paboOTy B YC/IOBUAX — peasbHOrO,
BUPTYa/bHOTO ¥ KOMOMHMPOBAHHOTO B3aUMOZEUCTBYS;

pa3BHBaTh KpeaTUBHOE MbILLIJIEHHe TIPU pellieHHnH XKU3HeHHBIX MpobieMm.

2) 6a3oBbIe UCC/Ie/0BaTeIbCKHe AeliCTBHS:

B/Ia/IeTh HaBbIKaMH y4eOHO-HCCIe/JOBaTe/IbCKON 1 TTPOEKTHOM esiTe/TbHOCTH,
HaBbIKaMH  pa3pellieHusi npobseM, CIOCOOHOCTRIO U TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY MOMCKY MeTOZIOB pellleHus: TPAaKTUYeCKHX 3aJad, MPUMEeHEeHHI0
Pa3/IMUHBbIX METO/IOB MMO3HAHUSI;

WCIO/Ib30BaTh pa3/MyHble BU/IbI [1eITEJbHOCTU 10 MOJyYeHUI0 HOBOIO
3HaHUS, €Tr0 WHTepIipeTalyud, IpeoOpa30BaHHI0 U TPUMEHEHWI0 B yueOHBIX
CUTYyaLUsX, B TOM UHMCJIe TIPU CO3[jaHUM Y4eOHBIX U COL[Ma/IbHBIX TTPOEKTOB;

(hopMHpOBaTh Hay4YHBIM TUI MBIIIEHUs], BaZleTh HAyYHOU TEPMUHOJIOTHEH,
K/IFOUEBBIMU TOHATUSIMU U METO/jaMU;

CTaBUTh W (OPMYy/IMPOBAaTh COOCTBeHHbIE 3a/aui B 0Opa3oBaTe/IbHOM
JesiTeNTIbHOCTU U YKU3HEHHbIX CUTYaLUsX;

BbISIB/ISITh TIPUUMHHO-C/IE[ICTBEHHbIE CBSI3U W aKTya/JM3WpOBaThb 3ajauvy,
BbIJJBUTaTh TUIOTE3y €€ pelleHusi, HaXOJWUTb apryMeHThbl [Jisl [OKa3aTe/bCTBa
CBOMX yTBepXK/IeHUM, 3a/laBaTh MapaMeTpbl U KPUTEPUU DellleHus;

aHa/IM3MpOBaTh TIOJiydeHHble B XOJle pelleHus 3aZjaud  pe3yJ/IbTaThbl,
KPUTUUECKH OL|eHHBaTh UX [JOCTOBEPHOCTh, TPOTHO3UPOBAaTh U3MEHEHHEe B HOBBIX
yCJIOBUSIX;

JaBaTh OL[EHKY HOBLIM CUTYAI[UsM, Ol[eHUBaTh MPHOOPETEHHDBIH OIIBIT;

OCYILIeCTB/ISITh 1jeJIeHarpaB/eHHbIN TOMCK TepeHoca CpejCTB U CIoCo0OB
JlelCcTBUS B MpOo(deCCUOHA/IbHYIO CPeay;

yMeTb TI€PeHOCHTh 3HaHUS B TIO3HABATE/NbHYIO M IMPaKTHUYeCKylH 00/1acTh
)KU3He lesATe/IbHOCTY;

yMeTb UHTeTPHPOBATh 3HaHHWs U3 Pa3HbIX MIPeMeTHbIX 00/1acTel;



BBbIIBUTaTh HOBbLIE W€, MpejjiaraTb OpUrHHa/IbHbIE TMOAXOMAbI W pelleHus,
CTaBUTH MPOOJIEMBI U 3a/lauH, [JOMYCKaOIl1e albTepPHAaTUBHbIE PelleHHUs.

3) pa6ora c uaopmanmeit:

OPUEHTHPOBAThCS B PA3/IMUHBIX UCTOYHUKAX WH(pOpMaIuu (TeKcTe yuebHOro
1mocobusi, HAay4YHO-TIOMYJ/IIPHOW JiUTepaTtype, OWOJOTMYECKMX CJOBapsX |
CTpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax [aHHBIX, B VIHTepHeTe), aHa/lM3UPOBATh
vHGOpMaLMIO pa3/MyHbIX BUJOB U (DOPM Tpe/iCTaB/IeHUsl, KDUTUUYECKU OL|eHUBATh
e€ JOCTOBePHOCThb U HEMPOTHBOPEUNBOCTb;

dbopMy/ipoBaTh 3arpochl ¥ MPUMEHSTh pa3/nyHble MeTOAbI MPH TOUCKe U
orbope Omosiornueckoii HGOPMAaIMK, HeOOXOANMMOM /IS BHITIOJIHEHUS y4eOHbIX
3aj/ay;

nprobpeTaTh OMBIT HCIOJIB30BaHUS WH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTUi, COBEPIIIEHCTBOBATh KY/IbTYPy aKTUBHOTO MCIIO/IH30BaHUS PA3/TAUHBIX
TIOUCKOBBIX CHCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  ONTUMaibHYH0  ¢GOpMy  Tpe/CTaB/eHUs
buosiornueckoit nHdopMalu (cxeMbl, TpapUKH, AUArpaMMbl, TaOIULIbI, PUCYHKH
U [Ipyroe);

WCTIO/Tb30BaTh HAayuHbIM f3bIK B KadecTBe Cpe/cTBa Ipu pabore ¢
buonoruueckoit uHboOpMalvel: TPUMEHSITb XUMUUecKue, (usMueckue WU
MaTeMaTHueCcKrde 3HaKu U CUMBOJbI, (popmysibl, abOpeBUaTypy, HOMEHK/IATypy,
WCTIO/Tb30BaTh M Tpeobpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPeJCTBa
HarJIsiAHOCTH;

B/a/leTb ~ HaBbIKAMW  pACliO3HaBaHMs W 3al[uUThl  HMHG(OpMaLUHY,
MH(POPMAaLIMOHHOM 6€30MacHOCTH JIMYHOCTH.

OBajieHNie yHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JeCTBUAMM:

1) o0meHue:

OCYILIeCTB/ISITh KOMMYHHKALIUM BO BceX cepax )KU3HHU, aKTUBHO yUaCTBOBAThb
B [[Majiore WM AUCKYCCUU TIO CYIIeCTBY oOCy»JaemMoi TeMbl (yMeHUe 3a/laBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)K/EHHsS OTHOCUTE/IIbHO BBIITOJHEHHUs TIpejijlaraeMou
3a[jauy, YUYMThIBaTb UHTEpPEeChl U COTJIACOBAHHOCTH TO3WIUN [PYTUX yUaCTHUKOB
JIMajiora Wid JUCKYCCHUK);

pacrio3HaBaTh HeBepOasibHble CpeJCTBa OOILeHNs, TOHMMaTh 3HaueHHe
COLMANbHBIX 3HAKOB, TIPeATNOCHUIOK BO3HWKHOBEHHS KOH(MIMKTHBIX CHUTYal[WH,
yMeTb CMAr4aTh KOH(MIMKTHI ¥ BeCTH IeperoBOphI;

B/Ja/leTh pa3/MUHbIMU criocobaMy OOlLLeHUs] ¥ B3auUMO/JeNCTBUsI, TTIOHUMATh
HaMepeHUs IPYTUX JIFOZe, MPOsIB/ISTh YBaKUTebHOe OTHOIIeHHe K COOece/HUKY
1 B KOppeKTHOU opme hopMy/IMpOBaTh CBOM BO3payKeHMUS;

Pa3BEPHYTO U JIOTUYHO M3/araTb CBOIO TOUKY 3peHUsI C HCIOJb30BaHUEM
SI3bIKOBBIX CPE/ICTB.



2) coBMecTHasl ieATe/IbHOCTh:

MOHUMAaTh M UCII0/Ib30BaTh TIPeUMYyIliecTBa KOMaHAHON U WHAVBUAYaTbHON
paboThI Mpy peltieHrr 6MoI0ruUecKoi 1pobiemMbl, 000CHOBLIBaTH HEOOXOUMOCTD
TIpUMeHeHUs TPYTINOBBIX (POPM B3aUMO/IeHCTBUS TIPU pellieHnH yueOHOM 3a/jauu;

BbIOMpaTh TeMaTHWKy W METO/[bI COBMECTHBIX AeWCTBUM C yUéTOM OOIIMX
MHTEpPeCOB Y BO3MOKHOCTeH KaXk/I0To uieHa KOJIJIeKTUBa;

NMpUHMMAThb  LieJIi  COBMECTHOM  [lesiTeIbHOCTH, OpraHu30BbIBaTb U
KOODAVHUPOBaTh [eWCTBUSI 10 €8 JOCTMXKEHUIO: COCTaB/AThb IJIaH [eHCTBUMH,
pacripefiesiith PO C Y4YETOM MHEHHN YYaCTHHUKOB, OOCYXXJaTb pe3y/bTaThl
COBMECTHOM paboThI;

OlLIeHMBaTh KauyeCTBO CBOEr0 BK/a/la M KaXKAOro yuyaCTHMKa KOMaH[bl B
0011uii pe3ysibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npejijlaraTh HOBBIE TIPOEKThI, OI[eHWBAaTh HAEU C TIO3WIMM HOBU3HBI,
OPUTUHATBHOCTH, MPAaKTUYeCKOW 3HAUNMOCTH;

OCYILeCTB/ISITh TIO3UTUBHOE CTpaTernyeckoe T[IOBeJileHMe B Pa3IAYHBIX
CUTYaLUsIX, TIPOSIB/ISITh TBOPUYECTBO U BOOOpaXkeHUe, ObITh MHULUATUBHBIM.

OBJ/1aieHHe YHUBEPCA/TbHBIMHU Pery/IATUBHBIMH /eHCTBUSIMU:

1) camoopraHu3anus:

WCIO/b30BaTh OHOOrMyeckre 3HaHUS [ijis BbIsB/IeHUS TpobseM U UX
pellleHus B )KU3HEHHbIX U yUeOHBIX CUTYyaLUsX;

BbIOMpaTh Ha OCHOBe OWOJOTMYECKMX 3HAHWU I1ie/ieBble W CMBICTIOBbIE
YCTAaHOBKU B CBOMX JIeHCTBHUSX W TOCTYITKAaX IO OTHOILEHHIO K YKUBOW TIPUpPO/Ie,
CBOEMY 3/J0POBbBIO U 3/I0POBbI0 OKPY>KAIOILIKX;

CaMOCTOSITeJIbHO OCYILeCTB/ISITh [03HABaTeIbHYIO [1eATebHOCTb, BbISIB/ISITh
1po0/ieMbl, CTaBUTh M (HOPMYJIMPOBaTh COOCTBEHHBIE 3a/aur B 0Opa3oBaTe/IbHOM
JesITe/IbHOCTU Y )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITeJIbHO ~ COCTaB/ISATh IJIaH pelleHus: TpobsieMbl C  y4ETOM
MMEIOILUXCSI PeCypCoB, COOCTBEHHBIX BO3MOKHOCTeU U MpeAIIOUTeHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

PACIIMPSATh PaMKK yueOHOro Tipe/jMeTa Ha OCHOBe JIMUHBIX TIPe/[TIOUTeHH;

Jle/laTb OCO3HaHHBIN BbIOOD, apryMeHTHMPOBaTh ero, OpaTb OTBETCTBEHHOCTb
3a pelleHue;

OLIeHHBAaTh TTPUOOPeTEHHBIN OTIbIT;

criocobcTBOBaTh  (POPMHUPOBAHUIO U TIPOSIBJIEHUIO IIIMPOKOW 3pyAULIMK B
pa3HbIX 00/1aCTSIX 3HAHWM, TOCTOSIHHO TIOBBILLIATH CBOM OOpa3oBaTenbHBIA U
KY/JbTYPHBIN YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTh KOPPEKTHBBI B JIeSITebHOCTD,
OLIeHHBAaTh COOTBETCTBHUE Pe3y/bTaTOB LieJIsIM;



BJaZieTh ~ HaBbIKAMU  TO03HaBaTelbHOW  pedieKCMM KaK  OCO3HaHUs
COBEpIIAEMBIX [EeUCTBUA U MBICJIUTE/BHBIX IIPOLECCOB, WX pPe3y/bTaTOB U
OCHOBaHMM, MCMO/b30BaTh MPUEMbI peduieKCUU /sl OLleHKM CUTyaluHd, BbIOOpa
BEPHOI'0 pellieHus;

yMeTb OLIeHMBaTb PUCKU W CBOEBPEMEHHO IPUHMMAThb pelLleHus 110 UX
CHUWKEHUIO;

NPUHUMATh MOTHMBBI W apryMeHTbl /JPYTrUX T[PU aHajv3e pe3yJ/bTaTOB
[leATe/IbHOCTY;

3) npuHsiTHE Cels U APYrUX:

TIPUHUMATh Cebsl, TOHUMasi CBOM He/IOCTaTKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMeHTbl JPYTrUX T[PU aHajv3e pe3yJ/bTaTOB
[leATe/IbHOCTY;

TIpU3HaBaTh CBOE TTPABO Y TMPABO IPYTHX Ha OLIHOKY;

pa3BUBaTh CMIOCOOHOCTH MOHUMATh MUP C TIO3ULIUU APYTOro YesioBeKa.

INPEAMETHBIE PE3YJ/IBTATHI

[TpenMeTHbIe pe3y/bTaThl O0cBoeHHsi TporpamMMbl COO mo 6Guonoruu Ha
06a30BOM ypOBHE BK/IFOUAIOT crieliiduueckyre fjis yueOHOro rpeaMeTa «Bbuosorus»
HayuHble 3HaHWs, YMeHHs U CIoco0bl IefiCTBHI M0 OCBOEHHIO, UHTepIIpeTalui 1
npeoOpa3oBaHKI0 3HAHWM, BUABI JeSTeIbHOCTU 10 TIO/IyYeHHI0 HOBOTO 3HAHUS U
TIPUMEHEHHWIO0 3HAaHWM B PA3/IMUHBLIX YUeOHBIX CHUTYyal[UsiX, a TakKKe B peasibHbIX
JKU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C OwWosiorveid. B mporpamMme mnpeameTHbIE
pe3y/bTaThl TIpe/CTaB/eHbl 110 To/laM 00yUYeHusl.

[IpegmeTHBIE pe3ynbTaThl OCBOEHUs yueOHoro rpeamera «buosorus» e 10
K/lacce [O/KHBI OTPaykaTh:

c(OpMHUPOBAHHOCTH 3HAHUM O MecTe U POk OUOJIOTHUU B CUCTEMe HayuHOTO
3HaHUS eCTeCTBeHHbIX HayK, B (OpPMHUPOBaHWU COBPEMEHHOW eCTeCTBEeHHO-
HayYyHOM KapTUHbI MHpa U Hay4yHOTO MHMPOBO33DEHUs, O BK/IaJle POCCUUCKUX U
3apy0e)KHbIX yUEHBLIX-OMO/IOTOB B  pa3BuTHe Ouonoruu, (yHKIMOHATLHON
rPaMOTHOCTHU Yeji0OBeKa /J1s pellieHus )KU3HeHHbIX 3a/ay;

yMeHUe pacKpbIBaTh COjlep)KaHue OHO/IOTHYecKUX TePMUHOB W TIOHSITHIA:
)KU3Hb, KJeTKa, OpraHu3M, MeTabosmusM (oOMeH BeleCcTB W MpeBpailleHre
3HEepPruu), ToMeocTas (CaMoperyJsiljusi), ypOBHeBasi OpraHu3aLysi KUBbIX CUCTEM,
CaMOBOCTIpOM3Be/ieHHe (pernpoyKLKs), HacleICTBeHHOCTb, U3MEHUUBOCTb, POCT U
pasBuUTHE;

yMeHWe u3/iaraTh OuosiorTHueckue TeopuM (K/IeTOuHasi, XPOMOCOMHas,
MyTal[MOHHasi, I[eHTpa/ibHasg JorMa MOJeKy/asspHOW Ouosiorun), 3akoHbl (T
Mengensi, T. Moprana, H. . BaBuioBa) u yueHus (0 1jeHTpax MHOT0o0Opasus u
TIPOUCXOKJEHUs KYJbTYpHbIX pacTteHuid H. V. BaBuioBa), onpenensaTe rpaHULIbI
VX TIPUMEHHUMOCTH K )XKUBBIM CUCTEMaM;



yMeHUe B/IaJieTh MeTO/laM{ Hay4YHOTO T03HaHUs B OMooruu: Hab/mojeHue 1
OMUCAHUe >KUBBIX CHUCTeM, MPOLeCCOB W sIBJIEHUM, OpraHu3aliis U TIpOBe/leHue
OMOOTMYeCKOTO  SKCTepUMeHTa,  BbIIBIDKEHWE  TUIOTe3bl,  BBISBIEHHE
3aBUCUMOCTH MeXKAY HCC/IeAyeMbIMA BeUUMHAMH, OObSICHEHHEe TIOMyUeHHBIX
pe3yJ/bTaTOB, MCMOJb30BaHHBIX HAyYHBIX MOHSATWUW, TEOPUN U 3aKOHOB, YMeHUe
JlenaTh BbIBO/Ibl HA OCHOBaHWU T0J/IyYeHHbIX pe3yJ/IbTaToB;

yMeHHe BbIJIEJIATh CYIl[eCTBeHHbIe TPHU3HAKW BUPYCOB, KJIETOK TMPOKAapPUOT U
9YKApHOT, OJHOK/JETOUHbIX W MHOTOK/JIETOUHBIX OpraHHW3MOB, OCOOEHHOCTH
npoijeccoB: oOMeHa BellleCTB W TIpeBpallleHusi SHepPruy B KieTke, (OTOCHHTe3a,
TJIaCTUYECKOT0 YW JHepreTHyeckoro oOMeHa, XeMOCHHTe3a, MHTO3a, Melo3a,
OTJIOZIOTBOPEHUS, PAa3MHOXXEHMs, WHAWBUAYaJbLHOTO pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yMeHUe TPUMEHSITh TI0JyueHHble 3HaHWS /i1 00bsCHeHUs OMOOrudyecKux
TIPOLIECCOB W SIBJIEHWH, /1Sl TIDUHSTHS MPAKTUUECKUX pelleHuH B MOBCeJHEBHOU
KU3HU C Lenblo obecrieyeHusi 0e30MacHOCTH CBOero 3/0POBbs U 3/0POBbS
OKPY>KaIOIIUX JTI0field, CO6/TI0jeHrs] HOPM I'PaMOTHOT'O TTOBeZIEHHs B OKPY KaroIliei
TIPUPOJTHOM Cpejfie, TIOHMMaHWe He0OXOJUMOCTHA WCIOIb30BaHUS [[OCTYKEHUM
coBpeMeHHOW  Ouosioruu U buoTexHo/siOTUM ~ AJiS  pal[MOHAIBHOTO
TIPUPO/IOTIONh30BaHMS;

yMeHHe pellaTh 3J/leMeHTapHble TeHeTUueCKue 3aZlaud Ha MOHO- U
AUTUOpUIHOe CKpellliBaHWe, CLeTJIeHHOe Hac/e/OBaHhe, COCTaB/IsATh CXeMbl
MOHOTMOPHUIHOTO CKpeIWBaHUs [/s1 TIpe/iCKa3aHUs Hac/eloBaHUsl TIPU3HAKOB y
OpraHu3MOB;

yMeHUe BBINIOIHATL JlabopaTOpHBbIE W TIpaKTUUeCKHe paboThl, CO0/II0/IaTh
TIpaBu/Ia Mpy paboTe ¢ yueOHBIM U 1aO0PaTOPHLIM 000pYAOBAHHUEM;

yMeHue KDUTUUeCKH OLleHMBaTb M HWHTepPNpeTUpOBaTh UH(POPMALIUIO
OMOIOTUYECKOTO  COJIepP)KaHUs], BK/IIOUAOIIYI0 TICEeB/[OHAyUHble 3HAHUS U3
pa3/IMUHbIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(MOPMaIK, HayYHO-TIOMY/ISIpHbIe
MaTepuasbl), 3THYeCKHe acCreKTbl COBPeMeHHBbIX WCC/Ie/JOBaHUM B OHOJIOTHH,
MeAULIHe, OMOTeXHOIOTUH;

yMeHHe CO03/jaBaTb COOCTBeHHbIe IIMCbMEHHble W YCTHBbIe COOOIIeHMs,
0006111251 610/IOTHYECKYI0 MH(DOPMALIUIO U3 HEeCKOMBKUX HWCTOUYHHUKOB, FPAMOTHO
WCTI0/Tb30BaTh TIOHATHUWHBIN arnmapar OMOoIOrUH.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KoimuyecTBo yacoB
No HaumeHoBaHue pa3je/ioB dnekTpoHHbIe (G poBbIe)
KoHTpo/bHBIE IIpakTHyeckue
n/m| ¥ TeM NporpaMmabl Bcero o0pa3oBare/ibHbIE PecypChl
padoThI padoThI
bubnuoreka IIOK
1 bronorus kak Hayka 2 0-5 https://m.edsoo.ru/7f41c292
5 JKuBbIe CUCTEMBI U UX 1 bubmoreka IIOK
OopraHu3alus https://m.edsoo.ru/7f41c292
3 XVMHYeCKuM COCTaB U 3 1 bubmioreka LIOK
CTpOeHUe KJIeTKU https://m.edsoo.ru/7f41c292
4 JKv3HeiesITe/IbHOCTD 6 bubmmoreka LIOK
KJIETKU https://m.edsoo.ru/7f41¢292
PasmHOXeHue u
5 WHAVBUAYyaTbHOE 5 1 Bubmorexa [JOK
AUBUALY https://m.edsoo.ru/7f41c292
pasBUTHe OPraHU3MOB
HacnencrBeHHOCTE M
6 HM3MEeHUUBOCThb 8 1.5 Bubmiorexa [JOK
) https://m.edsoo.ru/7f41c292
OpraHu3MOB
. CeJiek1jusi OpraHM3MoOB. 3 bubmoreka LIOK
OCHOBBI OMOTEXHOIOTHU https://m.edsoo.ru/7f41c292
bubmoreka [IOK
8 PesepBHOe Bpems 1
P P https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO
- 34 0 4

YACOB I1O ITPOI'PAMME




ITIOYPOYHOE IVNIAHNPOBAHUE

10 KJIACC
KoinyecTrBo yacos
No Jara JJIeKTpOHHBbIE M (pOBbIe
Tema ypoka KonTposibHbie | IIpakTHueckue
n/ Bcero H3ydyeHusi, oOpa3oBaTe/bHbIE PeCypChI
padoThI padoThI
bubnuoreka IIOK
1 buonorus B cucteMe Hayk 1 1 Hepens https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ bl T03HAHUS )KUBOM
nipupozbl. [IpakTHueckas pa6oTa)
Ne 1 «Mcnosib30BaHue
5 o1« 1 0.5 - bubmoteka LIOK
Pa3/IMYHBIX METOAOB [IPH https://m.edsoo.ru/863e6122
HU3yYeHHH OHOIOrHYeCKUX
00BeKTOB»
Buonornueckue cucremsl, bubmoreka IIOK
3 1 3 Hegess
TPOLIeCCHI ¥ UX U3yUYeHUue https://m.edsoo.ru/863e6564
XVMUYeCcKuM cocTaBs KineTku. Bogga) bubmoteka LIOK
4 1 4 Henens
W MUHepaJbHbIe COJIA https://m.edsoo.ru/863e674e
bubmmoreka LIOK
5 Benku. CocTaB u cTpoeHue OeKoB 1 5 Hegesns
P A https://m.edsoo.ru/863e6b72
depmeHTHI — OMOIOTHYECKHE
KaTtann3atopbl. JIabopaTopHas
abora Ne 1 «M3yueHue
6 p « 3' 1 0.5 6 Hegens bubmmoreka [IOK
KaTa/IMTUYeCKOU aKTUBHOCTH https://m.edsoo.ru/863e6b72
(¢epmenTOB (Ha mpumepe
aMu/1a3bl WIH KaTasaasbl)»
7 Yrnesogpl. JIMnuzpel 1 7 Hefest bubmoreka IIOK




https://m.edsoo0.ru/863e6870

bubnuoreka IIOK
8 HyxknenHoswle KUC/I0TbL. AT 8 Hese
YR/ICUHOBBIE KUCTOTR! HEACTA https://m.edsoo.ru/863e6d5c
HcTopusa U MeTO Bl U3yUEeHUS
9 p Abl U3y 9 Hepens bubmoreka LIOK
KeTku. KnetouHas Teopus https://m.edsoo.ru/863e6e88
KneTtka Kak 11e/10cTHas >K1Bas
10 i 10 Hepenst
CUCTEMa
CTpoeHue 5yKapruoTUYeCKON
k1eTkd. JIabopaTopHas pa6oTta
Ne 2 «A3yyeHue CTpoeHUs
. bubmoreka [IOK
KJ/IeTOK PacTeHHH, )KUBOTHBIX,
11 OG0B 1 GaKTeDHil 1o 0.5 11 Hepens | https:/m.edsoo.ru/863e6ff0
P P A https://m.edsoo.ru/863e716c
MHKPOCKOIOM Ha r0TOBBIX
MHUKpoOIMpenaparax 1 ux
OoNnMCaHHue»
bubmmoreka IIOK
12 O6MeH BeleCcTB WX MeTaboIU3M 12 Henens
. A https://m.edsoo.ru/863e766¢
bubmoreka IIOK
13 doTtocuHTe3. XeMOCHUHTe3 13 Hene
HEAS https://m.edsoo.ru/863e7c98
bubmmoreka IIOK
14 DHepreTUuyecKul 00MeH 14 uene
p HEACTA https://m.edsoo.ru/863e7aae
JKU3HEHHBIN LUK/ KJIeTKHU.
[enenuve KieTku. MuTos.
JIabopaTopHasi pa6ora Ne 3
15 «Ha0rogeae MuTo3a B 0.5 15 Henens Bubmioreka LIOK
A ’ A https://m.edsoo.ru/863e7dc4
K/IeTKaX KOHUYMKa KopellKa
JIyKa Ha rOTOBBIX
MHUKpoIpenaparax»
16 buocunTe3 6enka. Peakijus 16 megens | Bubmoteka [JOK




MaTPHUYHOI'O CUHTE3a

https://m.edsoo.ru/863e796e

bubmoreka IIOK
17 T —0 6 17
PAHCIIALA MOCHHTES beska HeAe https://m.edsoo.ru/863e796e
HexknetouHnle GOpMBI XKHU3HUA —
18 op 18 Hepens bubmoreka LIOK
BUPYChI https://m.edsoo.ru/863e7540
bubmoreka IIOK
®opmbl pa3MHOKEHUST
19 N 19 nepensa | https://m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e831e
. bubmoreka LIOK
20 Metios 20 ueze
HEACA https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE
TIOJIOBBIX KJIETOK.
Omnogorsopenue. JIadoparopHas
21 It p paTop 0.5 21 negens bubmoreka LIOK
pabora Ne 4 «A3yueHue https://m.eds00.ru/863e81b6
CTPOeHHUs MOJIOBBIX K/IeTOK Ha
roTOBbIX MUKpOMNpenaparax»
NupuBuayansHOe pa3BUTHe
2 IUBULY p 22 Hegens bubmoreka IIOK
OpraHu3MOB https://m.edsoo.ru/863e8436
['eHeTriKka — Hayka 0
23 Hac/e/ICTBeHHOCTU U 23 Hees Eubmiotexa LIOK
A A https://m.eds00.ru/863e86£2
M3MEeHUYNUBOCTHU
3aKOHOMEpHOCTH Hac/ie/IoBaHUSsI
24 MpU3HakoB. MoHorubpumaHoe 24 wegens BuGnuorexa LIOK
p ) PHA https://m.eds00.ru/863e8878
CKpell[iBaHHe
UriOpHIHOE CKpellBaHue.
25 ?aKOH I})Ie?aBHCHI\fo:; 25 Hepensa Eubrmiorexa HOK
A https://m.edsoo.ru/863e89a4
Hac/el0BaHUs TIPU3HAKOB
26 CuernieHHOe Hac/ieJoBaHUe 0.5 26 negena | bubsmmoreka IIOK




npy3HaKoB. JIabopaTopHasi
padora Ne 5 «3yueHue
pe3y/IbTaTOB MOHOTHOPH/IHOTO U
AVUTHOPUAHOTO CKpelBaHUsA Y
Apo30¢uIbl Ha FOTOBBIX
MHKponpenapaTax»

https://m.edsoo.ru/863e8c60

IeneTrka rosia. HacemoBanue

bubmmoreka IIOK

27 27 "Hefens
TIPH3HAKOB, CLIeIJIEHHBIX C I10JI0M https://m.edsoo.ru/863e8c60
N3MeHUUBOCTE.
HenacnencteeHHast
W3MEHUMBOCTh. JIabopaTopHas

)8 pabora Ne 6. I/I3yqe‘e’Hne 0.5 28 negens bubmoreka IIOK
Moau(UKaLIMOHHOK https://m.edsoo.ru/863e8efe
U3MEHYUBOCTH, IIOCTPOEHUE
BapUaLMOHHOI0 PAjia U
BapualjMOHHOM KPUBOW»
HacnencrBeHHast 13ME@HUMBOCTb.

29 JIaGopaTopHas pE‘l’60Ta Ne 7. 0.5 29 Hegens bubmmoreka LIOK
«AHanu3 MyTanmii y Apo3o¢uibl https://m.edsoo.ru/863e8efe
Ha roTOBbIX MUKpOMNpenaparax»

30 I'eHeTHKa uesioBeKa 30 Hegens bubmiorexa OK

https://m.edsoo.ru/863e8d78

Pe3epBHbIil ypok. O6001II€HHE T10

31 Teme «HacnecTBeHHOCTb U 31 Henens
M3MEeHUYUBOCTb OPraHU3MOB»

bubmmoreka LIOK

32 Cesiek1Us KaK HayKa U IpoLjecc 32 Hepenst hitps://m.edsoo./863e9214
Metozpbl ¥ JOCTUXKEHUS CeJIeKLUU Bbubmmoreka LIOK

33 33 Hepens

pPacTeHUM U >KUBOTHBIX

https://m.edsoo.ru/863e9214




34

buoTtexHonorus Kak OTpacCiib
MpOKU3BOACTBA

34 Henens

bubmoreka IIOK
https://m.edso0.ru/863e9336

OBHIEE KO/IMYECTBO YACOB I10

I[TPOI'PAMME

34




YUYEBHO-METOJUYECKOE OBECIIEHEHUWE OBPA3OBATEJ/IBHOI'O
ITPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

-Buosorusi. OO6ujasi 6umonorusil0 kmacc: 06a30BbIE  ypoBeHb: yueOHMK/ B.U.

CuBora3oB, 1.b. ArajdoHoBa, E.T. 3axapoBa- Mocksa: [Ipoda, 2021 T.

METOJUYECKHWUE MATEPHUAJIBI VI YUUTEJIA

-Metoauueckoe 1ocobwe K yueOHMKy B.H. Muiakoa, U.b. AradonoBa, B.U.

CuBorna3oB «buosorusa. O6ijas 6uwosnorusa. 10 kmacc. bBa3oBbiii ypoBeHb»/- M.:

HOpoda, 2021 r.

-Pabouass Terpasp kK yueObHuMKy W.B. AradonoBa, B.M. CuBorsia3oB «buomnorus.

Obuas 6uonorus. 10 knacc. ba3oBeiii ypoBeHb»/ - M.: [Ipoda, 2021 r.
INMNUPOPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU

NMHTEPHET

http://bio.1september.ru
http://college.ru/biologiya

http://www.sbio.info












