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INIOACHUTEJ/IbHASA 3ATINCKA

[Tpn paspaboTke mporpaMmbl MO OHONOTMM TEOPETHYECKYI0 OCHOBY JJIsi OIpejiesieHUsl TO0JXOJ0B K
(hopmMHpoBaHUIO coflepKaHusl yueOHOro mpeaMeTa «BHOIOTHs» COCTaBUIN: KOHIIENTyanbHble mosiokeHus OT'OC
COO o B3aMMO0OOYC/IOB/IEHHOCTH LieJiel, CofiepyKaHusi, pe3y/bTaToB oOyueHuss U TpeOOBaHMI K YpPOBHIO
MOZIFOTOBKM  BBIMYCKHUKOB, TOJIOXKEHUs] 00 oOImMX LesisiX M TMPHUHLUIAX, XapaKTepH3yIOLUX COBpeMeHHOe
COCTOSIHME CHCTeMBI cpefiHero obiriero obpasoBanus B Poccuiickoit ®ezepariyy, a Takke M0OI0XKeHUs 0 crieLjudrke
Ovosiorny, eé 3HaYeHUH B MTO3HAHMU YKUBOM TIPUPO/ILI U 00ecrieyeHNH CyIeCTBOBAaHUS YesloBeuecKoro obiecTsa.
CoriacHO Ha3BaHHBIM TTOJIO’KEHUSIM, OTIpe/ie/ieHbl OCHOBHBIE (DYHKLIMH MTPOTPAMMBI TI0 OMOJIOTHY U €& CTPYKTYpa.

[Tporpamma 1o 6WOJIOTUM AAET TIpeJCTaB/ieHHe O LensiX, 00 obimieit crpaterry 00y4yeHUs], BOCITUTAHUS U
pa3BUTHsI 00yUarOLMXCsl cpeAcTBaMy yueOHOro mpegmera «buosorusi», oripezensieT obsi3aTeslbHOe TpeMeTHOe
coJep>KaHue, ero CTPYKTYpy, paciipefie/ieHWe M0 pasfiejiaM U TeMaM, pPeKOMeHJyeMyl0 I0C/el0BaTelbHOCTh
n3yueHuss yueOHOTO Marepuana C YUYETOM MEXKIIPeJAMETHbIX W BHYTPUIPEJMETHBIX CBsi3eHd, JIOTHKH
00pa3oBaTebHOTO MPOLIeCca, BO3PaCTHBIX 0COOeHHOCTeH 00yJaromuxcsl.

B mnporpamme 1o 6MO/IOTMM TakXKe YUWTHIBAIOTCS TpeOOBaHUS K IIaHUPYEMbIM JIMUHOCTHBIM,
MeTarnpeJMeTHbIM U TIpeJMeTHbIM pe3y/bTataM oO0yueHHss B (OPMHUPOBAHMM OCHOBHBIX BH/OB Yy4eOHO-
TI03HaBaTe/NbHOU JlesiTe/IbHOCTH/yueOHbIX [JelCTBUM 00yuaroluxcsl 10 OCBOEHHUIO COJiepyKaHusi OMOIoruueckKoro
obpa3oBaHusl.

B nporpamme no 6uosioruu (10-11 xnaccel, 6a30BbIi ypoBeHb) peanyi30BaH MPUHLIMI IIPEeMCTBEHHOCTH B
u3yueHur Omosoruu, brarogaps 4eMy B Hell MPOCMAaTPUBAETCS HAIIPAB/IeHHOCTh Ha Pa3BUTHe 3HAHWH, CBSI3aHHBIX
¢ (hhopMHUPOBaHUEM eCTeCTBEHHO-HAYYHOTO MUPOBO33DeHHUs], LIEHHOCTHBIX OPUEHTALIMI JINYHOCTH, KOJIOTHUECKOT0
MBIILIEHNs], TIPeJICTaB/IeHN O 37J0pOBOM 0Opase >KU3HM M OepeXXHbIM OTHOLIEHHEeM K OKpY)Kalollel MpPUPOAHON
cpezie. TToaTOMy Hapsily € U3yueHHeM 00I1[e61M0IornueCcKuX TEOPHH, a TaKXKe 3HAaHUKM O CTPOEHUH YKMBBIX CUCTEM
Pa3HOTO paHra M CYLJHOCTH OCHOBHBIX IPOTEKAIOI[MX B HUX MPOLECCOB B TPOrpaMMe IO OHOJIOTUH YZerneHO
BHUMaHHe MCI0/Ib30BAHUIO MTO/TyYeHHbIX 3HAHUM B MOBCEJHEBHOM >KU3HU [IJIs1 pellieHus] TPUK/IaHbIX 3a/jau, B TOM
yucie: MPO(UIaKTUKA Hac/e[CTBeHHBIX 3a00/ieBaHUI ue/loBeKa, MeAUKO-TeHeTHUeCKOr0 KOHCY/IbTHPOBAHUS,
000CHOBaHUS 9KOJIOTUYECKH 11e71eco00pa3Horo roBefleHHst B OKpYyKarolllell TPUPOAHON Cpejie, aHa/IM3a BIIMSHUS
XO035IICTBEHHOM [1edTe/IbHOCTH YesloBeKa Ha COCTOsSIHHE TPUPOJHBIX M HCKYCCTBEHHBIX 3KOCHCTEM. Y CUsIeHHe
BHUMaHUSI K TIPUK/IaHON HarpaB/ieHHOCTH y4yeOHOTO TipeiMeTa «BHOMOTHs» MPOAMKTOBAHO HEeOOXOAUMOCTHIO
obecrieueHusi yCJIOBUM [JIs1 pellleHUs] OIHOM M3 aKTyasbHbIX 3a/jau IIKOJBHOrO OHojornyeckoro obpasoBaHus,
KOTopasi IpejjriosiaraeT GopMupoBaHue y 00yuaroLxcst criocoOHOCTH aZlanTUPOBAThCS K U3MEeHEeHUsIM IMHAMHUYHO
Pa3BUBAIOLLETOCS COBPEMEHHOTO MHPA.

Bbuonoruss Ha ypoBHe cpegHero oOmiero oOpa3oBaHusi 3aHMMaeT BakHoe MecTo. OHa obecrieuvBaer
(opMupoBaHve y 00yJaromuXcsi TIpe/ICTaBIeHN O HayYHOM KapTHHE MHpa, paclivpsieT ¥ 0000I1aeT 3HaHUS O
JKUBOW TIpUpOJie, eé OTIMYUTENbHBIX MMPU3HAKAX — YPOBHEBON OpraHW3aLyd U 3BOJIIOLUH, CO3AAET YCIOBUS IS
M03HAHUSI 3aKOHOB JXMBOM TNPUPOJBI, (popMUpPOBaHMS (YHKLMOHA/IBLHON TPaMOTHOCTH, HAaBBIKOB 3[0pPOBOTO U
Ge3oracHoro oOpa3a JKM3HH, 9KOJOTMYeCKOTO MBbILIUIEHHS, LIEHHOCTHOTO OTHOIIEHWs K JXMBOW MpUpPOJe U
YesIoBeKy.

Bosnbiioe 3HaueHWe OWONOTHsS WMMeeT TakXKe [jisi pellieHHs] BOCIIUTATeNbHBIX W pa3BUBAIOIIMX 3a7iau
cpenHero obiero o6pa3oBaHusl, coruanu3aluy obyuaronuxcs. Vizyuenre 6uomorur 06ecrieurBaeT yCaOBUS IS
(opMUpOBaHUsl WHTE/IEKTyalbHbIX, KOMMYHHMKAL[MOHHBIX M WH(OPMALMOHHBIX HAaBLIKOB, 3CTETHUECKOM
KyJbTYpbl, CHOCOOCTBYeT WHTerpalyd OWOJOrMUecKUx 3HaHUM C TpeACTaBAeHUSAMU M3 [JPYIUX yueOHbIX
IpeIMeTOB, B YaCTHOCTH, (PM3MKU, XUMUU U Teorpaduu. Ha3BaHHbIe M0JIOKeHUs O IpeAHa3sHaYeHUM y4yeOHOro
npeaMeTa «BUONOTHS» COCTaBWIM OCHOBY [J/isi OTIpefielieHusi TOJXO/0B K OTOOPY W CTPYKTYPHMPOBAHUIO €ro
coJiep>KaHwusl, TIPeICTaBlIeHHOTO B ITPOTpaMMe 1Mo OHOIoTHH.

Otbop comepkaHusi yueOHOro mpeaMeTa «BHOMOTHs» Ha 0a30BOM YpPOBHE OCYIIIECTBIEH C TIO3WI[UH
KyJIbTypoC000Opa3HOTo MoAX0/a, B COOTBETCTBUM C KOTOPLIM O0YYarol[fecs: JO/DKHbI OCBOWUTb 3HAHUS U YMeHWUs,
3HaunMble 78 (opMHMpOBaHUs 0O0Iell Ky/bTypbl, OIpeZessioe aJeKBaTHOe IIOBeJieHHe YeloBeKa B
OKpY’KaloIllel TpUpOJHON cpefie, BOCTpeOOBaHHbIE B TIOBCEJHEBHOW JXU3HU WM TPAKTHUECKOU [esTebHOCTH.
Ocoboe MecTo B 3TOWM CHCTeMe 3HAHWM 3aHMMAIOT 3JIEMEHTHI COJiep)KaHWs, KOTOpbIe C/Ty)KaT OCHOBOW ISt
(dopMypoBaHUsi TIpe/iCTaBJIeHWH O COBPeMEHHOW eCcTeCTBeHHO-HayYHOM KapTMHe MHpa W 1IeHHOCTHBIX
OpHEeHTalMsIX JTMYHOCTH, CIIOCOOCTBYIOIMX I'YMaHH3aly 61o/Iornyeckoro o6pa3oBaHusl.



CTpyKTypHpOBaHHe COZiepKaHus yueOHOro MaTepHasia B IPOrpaMme Mo OUOJIOTHH OCYILECTB/IEHO C yUETOM
NPUOPUTETHOTO 3HAaueHWsl 3HaHWK 00 OT/IMUMTE/NBHBIX OCOOEHHOCTSIX JKMBOM NPUPOJBI, O €€ YDPOBHEBOU
OpraHM3aliy U 3BOJIIOIMK. B COOTBETCTBHMU C 3THM B CTPYKType yueGHOro mpesamera «buosiorus» BblJeeHbl
crleflytoliye cofepskatesibHble JIMHUM: «buomorus kak Hayka. MeTofpl HayyHOro TMo3HaHUsi», «KieTka Kak
Ouonoruueckas cucrema», «OpraHusm Kak Ovosoruueckas cucrema», «CrcreMa M MHOroobpasue opraHu4eckoro
MUpa», «IBOJIOLUS KUBOU MPUPOBI», «IKOCUCTEMBI 1 TIPUCYIIHE UM 3aKOHOMEPHOCTH».

Llens usyueHusi yuebHoro mnpeimera «buosorus» Ha 6a30BOM ypoBHe — OBjajJieHHe O0yuaroluMHCs
3HAaHWSMHU O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHu3aliy >KMBBIX CUCTEM Pa3HOTO paHra v npruobpeTeHre yMeHWH
WCIIO/Ib30BaTh 3TH 3HAHUS /IS TPAMOTHBIX /I€MCTBHI B OTHOLIEHWM OOBEKTOB >KMUBOM MPUPOJBI W DeIIeHHUs
Pa3/IMYHBIX KMU3HEHHBIX MPOOJIeM.

HoctwkeHue Lend u3ydeHUs ydyeOHoro mpeamera «buosorusi» Ha 6a30BOM ypoBHe obecrieunBaeTcCst
pellleHHeM CeAyIoIYX 3aJau:

OCBOeHMe O0OyvarUMMHUCS CHCTeMbl 3HaHMKA O OHOJIOTMUECKWX TeOpWsX, VYeHMsX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, IpaBu/IaX, CIyKalliiX OCHOBOM /171t () OPMHUPOBaHMSI TIPe/ICTaB/IeHNH O eCTeCTBeHHO-
HAyuyHOM KapTHHE MMpa, O MeToJax HAayuyHOTO TI03HAaHUs, CTPOEeHHH, MHOroobpasuu M 0COOEHHOCTSIX >KMBBIX
CHCTeM pa3HOro YPOBHSI OpraHW3aliyy, BEIJAOIINXCSI OTKPBITHSIX M COBPEMEHHBIX HCC/Ie/I0BaHUSAX B OHMOIOTHM;

(opmupoBaHe y 00yuaroLMXCsl T03HaBaTeIbHBIX, MHTE/IEKTYaJbHBIX M TBOPUECKHUX CIOCOOHOCTell B
Tnpoliecce aHaM3a JAHHBIX O MYTSIX pasBUTHS B OMOJIOTMH Hay4HbIX B3I/IAJ0B, W€l M MOAXOM0B K U3yUeHHIO
JKMBBIX CHCTEM Pa3sHOTO yPOBHs OpraHu3alyy;

cTaHoB/ieHWe y oOyuvaromuxcsi o0ujedl KyabTypbl, (yHKIMOHAIBHOM TI'DaMOTHOCTU, pPa3BUTHe yMeHHM
OOBSICHATL W OLIEHWBATb SIBJIEHUS] OKPY)KAIOIIero MMpA >KUBOM TIPUPOZALI Ha OCHOBAHUM 3HAHWM M OIIBITA,
TIO/TyYeHHBIX TIPH U3y4YeHUH OHOJIOTHH;

¢dopMupoBanre y 0oOydYarOIMXCs YMeHWH WITIOCTPUPOBATh 3HaueHWe OHOJIOTMYeCKUX 3HaHWK B
MPAaKTUYeCKOW  JeATe/IbHOCTM  4YesjioBeKa, pPa3BUTUM  COBPEMEHHBIX  MEJULIMHCKAX  TEeXHOJOTHH U
arpoOMOTEeXHOIOTHH;

BOCNHUTaHHE YOeXXEHHOCTH B BO3MOKHOCTH TIO3HAHUSI YeJ0BEKOM >KHUBOM TPHPOZbI, HEeOoOXOAMMOCTU
Oepe>KHOTO OTHOIIIEHUS K Hell, COO/I0/IeH s STUYeCKUX HOPM TIpH NTPOBeJieHUH OHO0IOTHUeCcKUX UCC/ieJOBaHH;

OCO3HaHUe L|eHHOCTH OMOJIOTMYeCKUX 3HAaHUW [JIsi TIOBBIIIEHHs YPOBHSI 9KOJOTHUECKON KYJbTYpbI, s
(hopMupoBaHUsl HAYYHOTO MUPOBO33pEHHNS;

NpUMeHeHue TIPUOOPeTEHHBIX 3HAHUM UM yMeHMI B IOBCeJHEBHOW >KU3HU JI/Is1 OLeHKU TI0C/Ie/ICTBUM CBOei
JleTeIbHOCTH 10 OTHOILIEHHUIO K OKpY»Katollel cpejie, COOCTBEHHOMY 3710pOBbI0, 000CHOBaHKe U cOO/I0/jeHre Mep
npobUIaKTUKY 3ab0/1eBaHUH.

B cucreme cpegHero obiero obpa3oBaHusi «buosorusi», u3ydaemass Ha 0a30BOM YpDOBHe, SIBJISI€TCS
00si3aTesIbHBIM  yUeOHBIM TIpEIMETOM, BXOZSIIMM B COCTaB TipeAMeTHON obmactu «EcTecTBeHHO-HayuyHbIe
TIPeIMEThD».

[ns w3yueHus: 6uosiornu Ha 6a30BOM ypoBHe cpeziHero obiiero obpa3oBaHusi 0TBOAUTCs 68 uacoB: B 10
kacce — 34 yaca (1 yac B Heziesnmto), B 11 kacce — 34 yaca (1 yac B Hefiesi0).



COJEPXAHUE OBYUYEHNA
10 K/TIACC

Tema 1. buosorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOIOTHMU C OOIECTBEHHBIMH, TEXHUYECKUMHM W [IPYTHMH eCTeCTBEHHBIMU
HaykamH, ¢unocodueli, 3TUKOH, 3CTETUKON U MpaBoM. Pojib Guosioruy B (OpMUPOBAHMM COBPEMEHHON Hay4yHOH
KapTyHbl Mupa. CructeMa OMOIOTHYEeCKHX HaYK.

MeTo/bI TIO3HAHUS >KUBOW TIPUPO/LI (Hab/oAeHre, SKCIIepUMEHT, OTNMCcaHue, U3MepeHue, KaacCupuKaLus,
MOZIe/TMpPOBaHKe, CTaTUCTHUeCKast 00paboTKa JJAHHBIX).

JeMoHCTpanuu:

IToptpetsr: Y. [lapsun, I'. Mengens, H. K. KosbLos, /. Yorcon u ®@. Kpuk.

Tabuiiel U cxeMbl: «MeToZbI TO3HAHUS KUBOW TIPUPO/TBI».

JIabopaTopHbIe U IPAaKTHYEeCKHe PaboThI:

IMpaktuueckass pabotaNe 1. «Mcrosb30BaHWe pa3UUHBIX METO/0B TIPH H3yueHWHU OHONIOTHYeCKUX
00BEKTOBY.

Tema 2. JKuBble cuCTeMbl U X OpPraHu3aLuA.

JKuBpie cucrembl (OMOCHMCTEMBbI) KakK TpeAMeT wu3ydeHusi Ouosoru. OTIMUMEe JKMBBIX CHCTEM OT
HeopraHnyeckoil IpyupoAbl.

CBoiicTBa OMOCHCTEM M UX pa3HOOOpasve. YPOBHU OpraHU3al[ud OMOCHUCTEM: MOJIEKYJISPHBIN, K/I€TOUHBIH,
TKaHeBBIH, OpraHu3MeHHbIH, TOMy/IAIMOHHO-BU/J0BOM, 5KOCUCTEMHBIN (OMOreo1|eHOTUUYeCKHUi ), 6rochepHbIH.

JeMoHCTpanuu:

Tabmuwiet 1 cxembl: « OCHOBHBIE TIPU3HAKH YKU3HW», «Y DOBHHU OPraHM3alvy )KUBOU TIPHUPO/BI».

O6opyoBaHue: Mozesib MosieKysibl JTHK.

Tema 3. XMMHUUeCKHH COCTAaB U CTPOeHHe K/IeTKHU.

XUMUYEeCKUM COCTaB KJIeTKA. XUMHAYecKhe 3jIeMeHThl: MaKpO3JieMeHThI, MHUKPO3jieMeHThl. Boga u
MUHepasbHbIe Bel[eCTBa.

OYHKIUM BO/[bI U MUHEpA/ILHBIX BEIeCTB B KieTke. [Tofiiep>kaHre 0CMOTHYECKOTOo DasaHca.

benku. CoctaB U cTpoeHre 0eKOB. AMUHOKUCIOTHI — MOHOMepHI OesikoB. He3aMeHMMble ¥ 3aMeHUMbIe
aMUHOKHUCJIOTBL. AMUHOKHUC/IOTHBIM COCTaB. YDOBHU CTPYKTYphI Oe/TKOBOM MOJIeKyJbl (TepBUYHAsi, BTOPUYHAS,
TPeTUYHasl ¥ YeTBepTUYHast CTPYKTypa). XUMHUUecKue CBOMCTBa OeskoB. brosornueckre GyHKIUM Oe/TKOB.

®epmeHTel —  Ouonoruyeckre — Kartanuzatopel.  CrpoeHue — ¢depMeHTa: — aKTMBHBIM  LIEHTP,
cy6crpartHasicrerduuHocts. KodepmenTsl. Butamuubl. OTmrunsihepMeHTOBOTHEOPraHUYeCKUXKaTaIn3aToOpPOB.

YrneBoabl: MOHOCaxapuzbl (TJIFOKO3a, pubo3a M Je3okcupubo3a), Aucaxapuipl (caxapo3a, JaKkTo3a) W
roJiMcaxapyuzel (Kpaxmas, TJIMKOTeH, Le/lt0103a). brosnoruueckie GyHKUWHN YTI€BOZAOB.

JIunuapl:  TPUTAMLEpUAB],  dochomunuzabl,  crepougbl.  ['MapoduabHO-rHAPOGOOHbIE  CBOHCTBA.
Buonornueckuie GhyHKIUU UuzoB. CpaBHEHUE YTIEBO/IOB, OE/TKOB U JIUTIH/IOB KaK UCTOUHUKOB SHEPTHH.

Hyxnennosele kucnotsl: [JJHK u PHK. Hykmeotnasl — MOHOMepbl HYK/IEMHOBBIX KUC/IOT. CTpoeHWe U
dynkiuu JHK. Ctpoenvie u ¢pyakuun PHK. Buast PHK. AT®: ctpoenye u pyHKIUH.

HuTonorus — Hayka o KieTkKe. KieTouHasi Teopust — TIpUMep B3auMoJeNcTBUs el u (PakToB B HayuHOM
Mo3HaHWU. MeTo/Ibl U3yUueH st KJIETKH.

Knetka kak 1iesiocTHast kuBasi cucrema. OOIlue TNMpU3HAKA K/ETOK: 3aMKHyTas Hapy)KHas MeMOpaHa,
MoJiekysbl JTHK Kak reHeTHUeCKHi arrapar, CucTeMa CHHTe3a Oefka.

Turbl K/I€TOK: 3yKapyuoTHUecKasi U ipokapuoTrueckas. OcobeHHOCTH CTPOeHUs TPOKapHOTUIeCKOU KTeTKH.
KrneTtouHast crenka 6akTepuii. CTpoeHUe 3yKapuOTUUeCKOU K/1eTKH. OCHOBHbBIE OT/IMUUS PaCTUTETBHOM, )KUBOTHOMN
Y TPUOHOM KJIETKU.

IToBepXHOCTHBIE CTPYKTYpPbI K/I€TOK — K/eTOUHasi CTeHKa, IVIMKOKAMUKC, ux ¢yHKUuuM. [TnasmaTvueckas
MemOpaHa, eé cBoicTBa U GyHKUMU. [IuTonia3zma u eé opraHoupl. OHOMeMOpaHHbIe opraHou/bl Kiaetku: OI1C,
armapat ['osbpxu, m30combl. [10/TyaBTOHOMHBIE OpPraHOW/bI K/IETKU: MUTOXOHAPHWH, TUTaCTH/IbI. [IporcxoxaeHrie
MUTOXOH/IpUH U TiacTuzi. Buael tactuyi. HemeMOpaHHbIe OpPraHOW/bI KJIETKHA: pUOOCOMBI, KJIETOUHBIH 1IEHTP,
L[EHTPUOJIH, PECHUYKH, KI'YTUKA. DYHKI[MU OpPraHOWOB KJ/IeTKU. BKtoueHusI.



Slnpo — perynsATOpHBIA LeHTP KiaeTKd. CTpoeHue siapa: siiepHasi 000/i0YKa, KapuoIula3mMa, XpOMaTHH,
SIPBILIKO. XPOMOCOMBL.

TpaHcIiopT BelleCTB B KJIeTKe.

JleMoHCTpaLuu:

IMoptpetsi: A. JleBeHryk, P. I'yk, T. llIsanH, M. llneiigen, P. Bupxos, k. YorcoH, ®. Kpuk, M. YUiKuHc,
P. ®pankmun, K. M. bap.

[uarpammsbl: «PacripefieeHre XMMHUYeCKHMX 5/eMEHTOB B HEXUBOM Ipupoje», «PacnpeseneHue
XUMWAYECKHX JIEMEHTOB B )KUBOU TIPHPOE».

Tabmuupr U cxembl: «Ileprofndeckasi TabmUa XUMUUECKUX 3/1eMeHTOB», «CTpoeHre MOJeKY/bl BOABI»,
«buocunTes 6enka», «CTpoeHHe MoJeKy/bl benka», «CtpoeHue dhepMeHTa», «HyknenHoBbie KUcioTel. JHK»,
«Ctpoenne monekysbl AT®», «CTpoeHHe 3yKaprOTUYeCKOW KIeTKN», «CTpoeHue )XKMBOTHOM KeTKW», « CTpoeHHe
pacTUTeNIbHOM KieTKW», «CTpoeHHe IPOKapUOTHYeCKOM KIeTKW», «CTpoeHWe sifipa KIeTKW», «YTJeBOZbI»,
«JInmu .

O6opyzioBaHMe: CBETOBOWM MHKPOCKOM, 00OpyJoBaHue [yis TIpOBe/leHWs HaOJIo/ieHnH, W3MepeHHH,
3KCIIePUMEHTOB, MUKPOTIperapaThl PaCTUTE/bHBIX, )KUBOTHBIX U OaKTephanbHbIX K/IETOK.

JIaGopaTopHbIe M MPAaKTHYeCKHe padoThI:

JlaboparopHast pabota Ne 1. «/3ydyeHue KaTaIUTUUYECKOW aKTUBHOCTH (JepMEHTOB (Ha TIpUMepe aMuia3bl
WU KaTastasbl)».

JlabopaTtopHass pab6ora Ne 2. «lM3yuyeHMe CTpoeHMsl K/IeTOK pacTeHUH, >XMBOTHBIX W OakTepuil Mo,
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIperaparax v uX OnrcaHue».

Tema 4. )KusHeessTeTbHOCTb KJIETKH.

O6bmeH BelecTB, WIA MeTabogu3M. AcCUMUIALMS  (TUIAaCTUYECKUH OOMeH) W JTUCCUMUISLHS
(3HepreTHueckuii 0OMeH) — ZiBe CTOPOHBI eAWHOTO TIpoLjecca MeTabonr3Ma. Posib 3aKOHOB COXpaHEeHHs BeIL|eCTB U
JHePrUy B IOHUMaHUU MeTabosm3Ma.

Turel oOMeHa BeIeCTB: aBTOTPOGHBIA U TreTepoTpodHbIA. Posib ¢depMeHTOB B oOMeHe BeleCTB H
NpeBpallieHnH SHepIruy B K/IeTKe.

®orocunres. CBeroBasi W TeMHOBas (a3bl (orocuHTe3a. Peakimu dortocunTe3a. OddeKTUBHOCTb
(orocuHTe3a. 3HaueHre (GOTOCHHTE3a [/l )KU3HU Ha 3emsie. ByusiHve ycioBuid cpefibl Ha OTOCHHTE3 U CIIOCOOBI
TIOBBILLIEHHUS €0 NMPOAYKTUBHOCTH Y KY/IbTYPHBIX PAaCTEHUH.

XeMocuHTe3. XeMOCHHTe3upylolye 6akTepuy. 3HaueHHe XeMOCHHTe3a JiIs )KU3HU Ha 3eMile.

OHepretuueckuii o6MeH B KieTKe. PacillernieHue BellleCTB, BblJe/leHHMe M akKKyMy/MpOBaHUe SHEepPruu B
K/JeTKe. DTarnbl SHepreTuueckoro obmena. I'nukonu3. Bpoxkenue u ero Buzpl. KuciopogHoe OKHC/eHHe, WU
K/IeTOYHOe /ibixaHue. OKucmTessHoe hochopunupoBanue. DPdeKTUBHOCTb IHEPreTHUeCKOro 0OMeHa.

Peakiuu wmarpuuyHoro cuHTe3a. ['‘eHetnueckas wuH(opmaims u [JHK. Peanmusanus reHeTHYeCcKOM
vHpopMaLuu B KieTke. ['eHeTWyecKud KOJ M ero CBOWCTBA. TpaHCKpuMLusi — MaTpuuHbld cuHTe3 PHK.
TpaHcnsaus — buocuHTe3 O6enka. Drarnbl TpaHIAMK. KoaupoBaHue aMUHOKUC/IOT. Poib pubocom B GMOCHHTE3e
Oesnka.

Heksierounblie ¢opMbl KU3HU — BUPYCHI. VcTopusi oTKpeiTHs BUpYcoB (. V1. ViBaHOBCKMiA). OcobeHHOCTH
CTPOEHMs] W JKU3HEHHOro ILMK/aa BUpycoB. bakrtepuodaru. bosesHu pacreHui, >XMBOTHBIX M 4YesIOBeKa,

BbI3bIBAaEMble BHpycamu. Bupyc ummyHozeduimra udenoBeka (BUY) — Bo3Oyaurtesns CITWa. OO6partHas
TPaHCKPUIILMSI, peBepTasa U UHTerpasa. IIpodunakTika pacrpocTpaHeH sl BUPYCHBIX 3a00/1eBaHUM.
JeMoHCcTpaLun:

IMoptpetsr: H. K. Konbijos, [. Y. MiBanoBckui, K. A. Tumupsizes.

Tabmuupl ¥ cxembl: «Tunbl nuraHusi», «MeTtabommu3m», «MUTOXOHAPUS», «DHEPreTUUeCcKUil oOMeH»,
«Xnopornact», «dotocuntes», «Crpoenne [JHK», «CTpoeHre M (QyHKIMOHMpPOBaHUE TeHa», «CHHTe3 Oeska»,
«l'eHeTnuecknii Kon», «Bupyce», «bakrepuodaru», «CTpoeHWMe W >KU3HEeHHbIM 1WK/A Bupyca CIIU/a,
bakTeprodara», «Permkarms JHK».

O6opyioBaHMe: Mo/ie/Tu-anIyIMKamy « Y qeoerre JJHK v TpaHckpuniusi», «bruocuHTes benka», «CTpoeHne
KJIeTKW», MoZiesib CTPYKTyphl JTHK.

Tema 5. PasMHOXXeHHe M HH/AMBH/lya/IbHOE pa3BUTHE OPraHU3MOB.

KneTouHblii LMK/, WM >KU3HEHHbIM LMK KieTKU. VHrepdasa u muros. Ilporjecchl, NpoTekaroljye B
uHTepdaze. Permkaius — peakius MatpuuHoro cuHTe3a [JHK. Ctpoenue xpomocom. XpOMOCOMHBIM Habop —



KapUOTHIT. JIWM/IOWAHBIA W TarvIOWJHBIA XpOMOCOMHbIE Habopbl. Xpomatuabl. ITUTONOrMYecKWe OCHOBBI
Pa3sMHOKeHUsI ¥ MHAWBUAYaIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenue kmetku — muro3. Craguu muTo3a. [Iporiecchl, MPOUCXOASIMe Ha Pa3HBIX CTaJusIX MUTO3a.
Buonornueckuii cMbIC/T MUTO3a.

ITporpamMmupyeMasi rubenb KJIeTKA — arornTo3.

dopMbl pa3MHOXKEHHS] OpraHM3MOB: Oecriojioe U TOOBoe. Bubl 6ecrionioro pa3sMHOXEHHUS: [efieHue
Ha/IBOe, TIOUKOBaHWe OJJHO- U MHOTOKJIETOYHBIX, CIIOp0ooOpa3oBaHKe, BereTaTUBHOE pa3MHOKeHHe. cKyccTBeHHOe
KJIOHHPOBaHKe OPraHW3MOB, er0 3HaueHue /ISl CeJIeKL[1H.

IMTonoBoe pa3MHOKeHUe, ero OT/INYKS OT 6ecriosnoro.

Meiio3. Ctaguu Meliosa. [1porieccel, Mpoucxosiye Ha CcTafusax Meiio3a. IloBefeHre XpoMOCOM B Melo3e.
KpoccuHrosep. bronornyeckuii CMbIC U 3HaueHHe Meiio3a.

TameToreHe3 — mporjecc 0Opa30BaHMUS TIOJIOBBIX KJIETOK Y >KMBOTHBIX. I10JIOBBIE JKeyie3bl: CeMEHHUKH U
anyHuKyd. OOpa3oBaHKe U Pa3BUTHE TIOMOBBIX K/IETOK — TaMeT (CrepMaTo30ujl, AUIeK/IeTKa) — CliepMaToreHes u
oBoreHe3. OCoOeHHOCTH CTPOEHHSI SIULEK/IETOK 1 criepMaTo30ouoB. OmiofoTBopeHye. [lapreHoreHes.

WupuBuiyanbHOe — pasButde  (OHTOreHe3). OMOpHWOHanbHOe — pa3BuTHe  (3MOpHoreHes).  JTarbl
SMODUOHANMBHOTO  pa3BUTHS Yy  TIO3BOHOYHBIX  JKUBOTHBIX:  /Ipo0OJieHWe,  TacTpy/sius, OpraHoTreHes.
IMocTaMbOpuoHanbHOe pa3BuTHe. TWIbl TIOCTIMOPHUOHANBLHOTO Ppa3BUTHS: TIPAMOE, HenpsMoe (JIMUMHOYHOE).
BnusiHue cpe/ibl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BLI3BIBATh BPOXKIEHHBIE YPOACTBA.

Pocrt u pa3Butue pacteHuii. OHTOreHe3 LIBETKOBOTO pacTeHHUsI: CTPOeHNe CeMeHU, CTaJUl pa3BUTHSI.

JeMoHCcTpanuu:

Tabmuuer 1 cxembl: «POpMBI Pa3sMHOXKEHHSI OPraHU3MOB», «/[BOMHOe OIUIOOTBOPEHHWE Y L[BETKOBBIX
pacteHuii», «BereraTnBHOe pa3MHOXeHHEe pacTeHUb», «JlesieHWe KieTKu Oakrepuii», «CTpOeHMEe TOOBBIX
K/1eTOK», «CTpoeHHe XpOMOCOMbI», «KineTouHbld LUK», «Permukanusa JHK», «MuTto3», «Melio3», «IIpsmoe u
HemnpsMoe pa3BUTHe», «I'ameToreHe3 y MJIEKOMUTAIOIUX U UesloBeKa», « OCHOBHbBIe CTaJUM OHTOTeHe3a».

O6opyaoBaHue: MUKPOCKOMN, MUKporpernapatbl «CrnepMaTo30M/ibl  MJIEKOTHUTAIOIIero», «SiiekneTka
MJIeKONuUTaroIero», «KaprokuHe3 B K/eTKax KOpelllKa JiyKa», MarHuTHas MoJesb-aniuiukanus «J[leneHue
KJIeTKu», mojenb JTHK, Mozens Metada3HOM XpOMOCOMBI.

JIaGopaTopHbIe M MPAaKTHYeCKHe padoThI:

JlaboparopHast pabota Ne 3. «HabmofjeHre MHTO3a B K/IeTKaX KOHYMKA KOpeIIKa Jiyka Ha TOTOBBIX
MUKpOTIpernapaTax».

JlaboparopHast pabota Ne 4. «/3ydyeHue CTPOEHUs MOJIOBLIX KIETOK Ha FOTOBLIX MUKPOIIPerapaTax».

Tema 6. Hac/1ie,CTBeHHOCTb 1 H3MEHUHMBOCTb OPraHU3MOB.

IMpegmer ¥ 3agaun reHeTHKHW. VIcTopusi pa3BUTHUS TeHETUKU. Pojb LUTONOTMM W 3MOpPHOJIOTUM B
CTaHOB/IEHUM Te€HEeTHWKW. BKmaj poccHiiCKMX U 3apyOe)KHBIX YUEHBIX B Pa3BUTHE I'eHeTHKH. MeTo[bl TeHeTUKU
(rubpUOIOTUYEeCKUH, I[UTOTeHeTUUYEeCKUH, MOJEKy/IApHO-TeHeTHUeckHii). OCHOBHbIE TE€HETUUYECKUEe TTOHSTHS.
I'eHeTHUecKast CUMBOJIMKA, UCITIO/Ib3yeMasl B CXeMaxX CKpeljMBaHUM.

3aKOHOMEpPHOCTH  Hac/e/[0OBaHUsI  TPU3HAKOB, ycTaHoBjeHHble ['. Menzgenem. MoHorubpugHoe
CKpeIjMBaHWe. 3aKOH eauHooOpasusi THUOPHUZOB TIepBOTO TIOKOJeHHs. [IpaBWio [JOMHHUpPOBaHMs. 3aKOH
paciijeryieHusi MpU3HaKoB. ['UrnoTe3a uucToTh raMeT. [1o/1HOe ¥ HeTloJTHOe JOMUHUPOBaHUE.

IurubpugHoe cKpelBaHre. 3aKOH HE3aBUCUMOT'O HAC/Ie/JOBaHUs MPHU3HAKOB. [IUTOreHeTHUEeCKHEe OCHOBBI
IUTHOPHUTHOTO CKpeIyBaHus. AHa/mu3upyroljee CKpellfuBaHue. VICronb30BaHUe aHATM3UDYIOIETO0 CKPEIUBaHUS
IIs1 OTIpe/iesieHrsi TEHOTHIA 0COOH.

CueryieHHOe Hac/iefioBaHue Tpu3HakoB. Pabora T. MopraHa 1o CLeT/IeHHOMY Hac/ie/JOBaHUIO TeHOB.
Hapy1nieHue ciieneHvs reHOB B pe3y/bTaTe KPOCCUHTOBEpa.

XpOMOCOMHasi Teopus HaCJeICTBEHHOCTH. ['eHeTHYeCKHe KapThl.

I'eHeTnka mosa. XpoMOCOMHOe ompeziesieHHe ToJsia. AyTOCOMBI U TI0/IOBEIE XPOMOCOMEIL. I'oMorameTHele U
reTeporameTHble OpraHu3Mbl. HacsiejoBaHMe IPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3meHunBOCTb. Buzabl H3MeHUMBOCTH: HeHac/Ae/[CTBEHHas W Hawle[CTBeHHas. Poiab cpeibl B
HeHaC/Ie[ICTBeHHON M3MEHUYMBOCTH. XapaKTepUCTUKa MOAU(MUKAIMOHHON W3MEeHUYMBOCTH. BapuarMoHHbBIN psif U
BapWallMoHHast KpuBas. Hopma peakijum mpu3Haka. KommuecTBeHHble M KayeCTBEHHBbIE TPU3HAKKW W WX HOpPMa
peakiuu. CBoiicTBa MOAU(DUKALIMOHHON N3MEHUHUBOCTH.



HacnencTBeHHasi, UM TeHOTUITHUECKAs], U3MEeHUHUBOCTh. KoMOWHATHBHAs W3MEeHUMBOCTL. Meli03 U MOoJI0BOM
TPOIiecC — OCHOBa KOMOWHATHMBHOW W3MEHUMBOCTH. MYyTarlMOHHAsi W3MeHUMBOCTh. Kiaccubukarus myTanuyi:
reHHble, XPOMOCOMHbIe, TeHOMHble. YacTora ¥ TMPUUMHBI MyTaluil. MyTareHHble (QakToOpbl. 3aKOH
rOMOJIOTUYeCKUX PsJ0B B Hac/le[CTBeHHOM nu3MeHunBocty H. U. BaBusoga.

BHesiiepHast Hac/1e[CTBEHHOCTb M U3ME@HUYUBOCTb.

lenetuka uenoBeka. Kapuotum uesnoBeka. OCHOBHble MeTOJbl TeHETHKM 4Ye/lOBeKa: reHeajoruuecKui,
O/M3HEL|OBBIM, [UTOreHeTHUeCKU, OMOXMMUYeCKWH, MOJeKy/spHo-reHeTHueckuii. CoBpeMeHHOe oTpejiesieHue
reHOTUMNa: TI0JJHOTeHOMHOeCeKBeHMPOBaHWe, TeHOTUIMpOBaHWe, B TOM uuciae c nomouibto [1lP-ananu3a.
HacnezncrBeHHble 3a00/1eBaHus UesioBeKa: reHHble 00/1e3HHM, 60/I€3HU C HAC/IeACTBEHHOM MPe/paciioioKeHHOCThIO,
XpOMOCOMHbIe Oosie3nr. CoMaTHUecKre W reHepaTviBHbIe MyTalyd. CTBOJIOBbIe K/IeTKU. [IPUHLIUIBI 3J0pOBOTO
obpa3a J>KM3HH, [AWArHOCTUKH, TPOGUIAKTUKUA W JieueHWs TeHeTUYeCKHX Oome3Heil. MeguKo-reHeTUYecKoe
KOHCYJIbTUpPOBaHHWe. 3HaueHWe MeJHULMHCKOM TeHeTHMKM B TMpeloTBpallleHNd U JIeYeHWH TeHeTUYeCKUX
3ab0/1eBaHUM UeIoBeKa.

JeMoHCTpanuu:

Moptpetsr: IT'. Mengens, T. Mopran, I'. ge ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. U.
Basuiios.

Tabmuiel ¥ cxeMbl: «MOHOTHOPHUHOE CKpEI[MBAaHWE W €ro I[UTOTeHeTWYecKass OCHOBa», «3akKoH
pacirieryieHus ¥ ero IUTOreHeTHUecKass OCHOBa», «3aKOH UMCTOTHI TaMeT», «/JurnOpuiHOoe CKpeluBaHUe»,
«JuTonornyeckue OCHOBBI JUTMOPUIHOTO CKpeL[UBaHUs», «Melio3», «B3auMopelcTBUe auleNlbHBIX TeHOB»,
«['eHeTHYeCcKre KapThl pacTeHHWH, )KMUBOTHBIX U UeyloBeKa», «['eHeTHKa rosa», «3aKOHOMepHOCTH Hac/ief0BaHus,
CLeIJIeHHOTO € Tionom», «KapuoTuriel yesioBeka M >KMBOTHBIX», «BuUabl M3MeHUHMBOCTH», «MoanduKkaoHHast
M3MeHUMBOCTh», «Hacnemoradue pe3yc-dakTopa», «['eHeTHKa TPy KPOBU», « MyTal[ioHHast H3MEHUHUBOCTb».

O6opyoBaHKe: MofenU-anryMKanuu «MoHOTUOpHIHOe CKpellvBaHUe», «HernomHoe JAOMUHUPOBAHHE»,
«TurubpuHoe CKpeluBaHue», «IIepekpécT XpoMoCOM», MUKPOCKOMN W MUKporpernapaT «/Ipo3oduna» (HopMa,
MyTaruu hopMbI KPbIJIbEB U OKPACKH Tefa), repbapuii «['opoX MOCeBHOM».

JIabopaTopHbIe U IPAaKTHYEeCKHe PaboThI:

JTaboparopHast pabota Ne 5. «/3yuyeHue pe3y/ibTaTOB MOHOTUOPHIHOTO W JAUTMOPUZHOTO CKPEIUBAaHUS Y
Ipo30¢huIIbl Ha TOTOBBIX MUKpOTIperiapaTax».

JlaboparopHast pabota Ne 6. «/3yueHre MOAUGDUKALIMOHHOW W3MEHUHMBOCTH, TOCTPOEHWE BapUAI[MOHHOTO
psifia ¥ BapyUal[MOHHOW KPUBOM».

JlaboparopHast pabora Ne 7. « AHanM3 MyTaluid y Apo30¢usibl Ha TOTOBBIX MUKPOTIperiapaTax».

IMTpaktuueckas pabora Ne 2. «CocTaByieHe U aHa/IM3 POJIOC/IOBHBIX Ue/IOBeKa».

Tema 7. Cestekiusi opraHu3mMoB. OCHOBBI 0MOTEXHO/IOTHH.

Cenek1jMsd KaK HayKa M TIpOLIecC. 3apoKJeHWe cejleKUuM U AomecTukauusa. Yuenwe H. V. BaBuioBa o
L[eHTpaX TPOUCXOXK/eHUsT W MHOroo0Opasusi Ky/JbTYPHBIX pacTeHuid. LIeHTpPbl TPOUCXOXKIEHUsS IOMAITHUX
JKUBOTHBIX. COPT, NOPO/A, LLITAMM.

CoBpeMeHHbIE MeTO/[bl CeNeKIMA. MacCOBbIi W WHAWBUAYAIbHBIA OTOODHI B CENMEKIMUA PAaCTeHUH WU
UBOTHBIX. OrleHKa 3KcTephepa. BiM3KoposicTBeHHOe cKpeliBaHue — UHOpuAWHT. UncTas M. CKpeljuBaHue
YUCTBIX JUHUKA. ['eTepo3uc, unu rubpuHas cuna. HepoicTBeHHOe CKpeljMBaHue — ayTOpuauHr. OTnanéHHas
rubpuan3aiusa U eé ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W TOJyueHWEe TOJUIIONUOB. JJOCTIXKEHUS CeeKIun
pacTeHui, }KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTexHo/I0rHS KaK OTpac/ib POM3BO/CTBA. ['eHHast MHKeHepHsl. DTarlbl Co3/aHus pekoMOnHaHTHOM [THK
Y TpaHCreHHbIX opraHusMoB. Kietounas nHkeHepus. KieTouHble KynbTypbl. MUKPOK/IOHA/bHOE PasMHOKEHHe
pacteHuii. KioHupoBaHMe BBICOKONPOAYKTUBHBIX CeITbCKOXO35MCTBEHHBIX OpPraHU3MOB. OJKOJIOTHUeCKhe U
sTHYeckre nmpobsaeMbl. 'MO — reHeTHUECKHU MOAU(PHULIMPOBAaHHbBIE OPTaHU3MBI.

JeMoHCTpaLmu:

IToprperter: H. W. Basuios, . B. Muuypus, I'. [l. Kaprieuenko, M. @. I1BaHoB.

Tabsurbl U cxeMbl: KapTa «LleHTpBI TPOUCXOKAeHUsT K MHOT000pasusi Ky/JIbTyPHBIX pacTeHui», «I[1opofsl
JIOMAIIIHUX KUBOTHBIX», «COpTa KYJbTYPHBIX pacTeHUi», «OTaanéHHas rubpuausanus», «PaboTel akajemMrka M.
@. UBaHoBa», «Ilomumnongus», «OOBeKTbI OHOTeXHOMOTUM», «KeTouHble Ky/JbTYpPbl U KIOHHPOBAHHE»,
«KoHCTpynpoBaHue ¥ NepeHoC TeHOB, XPOMOCOM».



O6opyi0BaHKe: MYJ/ISDKH TUIOZI0B M KOPHEIUIOJOB JUKUX ()OPM U KyJIbTYPHBIX COPTOB PacTeHWH, repOapuii
«CenbCKOXO03SICTBEHHbIE PaCTEHHS».

JIaGopaTopHbIe H MPAKTHUYECKHe PadoThI:

OKcKypcusi«cOCHOBHBIE METO[bl M JJOCTYDKEHHUs] CeJIeKLIMM PAaCTeHWH M JKUBOTHBIX (Ha CeJIeKL[IOHHYIO
CTaHLMIO, TUIEMeHHYI0 (epMy, COPTOUCIIBITaTeNbHbIM YYaCTOK, B TeIUIMYHOE XO3SIMCTBO, Js1labopaTopHio
arpoyHUBEPCHUTETA WM HAyYHOTO LIEHTPa)».



INTAHNPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'N HA BA3OBOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

Cormacio ®I'OC COOQO, ycraHaBiuBarOTCA TpebOBaHUS K Ppe3ysbTaTaM OCBOEHUs OO0YYaroIUMUCS
nporpamMM cpeZiHero o61jero o6pa3oBaHusi: IMYHOCTHBIM, MeTaIlpeZAMEeTHBIM U TpeJMEeTHBIM.

JIMYHOCTHBIE PE3YJ/IBTATBI

B cTpykType /MUYHOCTHBIX pe3y/lbTaTOB OCBOeHHs TpeaMeTa «buosorvs» BelfeneHbl Crefyolye
COCTaBJISIIOIIME: OCO3HaHHE OOYYarOU[UMUCS POCCUHMCKOW TPaXKJAHCKOH HWIEHTMYHOCTH — TOTOBHOCTH K
CaMOpAa3BUTHIO, CaMOCTOSITEJIBHOCTH M CaMOOIIpe/le/IeHHI0, Hauyhe MOTHBalMM K 00yueHHIO OWOOTHH,
L|eJIeHarnpaB/ieHHOe DPa3BUTHe BHYTPEHHUX YOEXKIeHWH JIMUHOCTM Ha OCHOBe K/IIOUEBBIX IIeHHOCTEH W
WCTOPUYECKUX TPAJMI[UA DPa3BUTHSA OHOMIOTMYECKOr0 3HAHWSA, TOTOBHOCTH U CIIOCOOHOCTh OOYyYaromuxcs
DYKOBO/ICTBOBAaTbCSI B CBOeH [1eTEIbHOCTA IIeHHOCTHO-CMBIC/IOBBIMU YCTAaHOBKAMH, TPHUCYIIUMU CHUCTEME
Ouosoruueckoro o6pa3oBaHus, HaIMUKe SKOJIOTHUYECKOT0 TIPABOCO3HAHUS, CITOCOOHOCTH CTaBUTh 11€IM U CTPOUTH
JKU3HEHHBbIE TI/IaHbl.

JINUHOCTHBIE pe3yJbTaThl OCBOEHWS TipeiMeTa «buosorus» AocTUralOTCs B eUHCTBE yueOHOW W
BOCTIUTaTe/IbHOM [IesiTeIbHOCTA B COOTBETCTBUU C TPaJULMOHHBIMU DPOCCUMCKUMU  COLIMOKYJ/IbTYPHBIMH,
UCTOPUYECKUMHU W JIyXOBHO-HPAaBCTBEHHBIMU L[€HHOCTSIMH, TIPUHATHIMHU B OOIjeCTBe TIpaBWIaMH W HOPMaMH
TIOBe/IeHHs ¥ CIIOCOOCTBYIOT TIPOLIeCcCaM CaMOTIO3HAHUs], CAMOBOCITUTAHUSI M CAMOPa3BUTHSI, Pa3BUTHS BHYTPEHHEeH
MO3ULIMM JIMUHOCTH, TMaTPUOTH3Ma, YBakKeHHs K 3aKOHYy W IIpaBOMOPSZAKY, 4YelOBeKy TpyJa U CTraplieMy
TIOKOJIEHUIO, B3aUMHOTO YBa)KeHUsl, OepeXXHOr0 OTHOIIeHWs K KyJbTYpDHOMY HACAeAUI0 U TPaAULUsIM
MHOTIOHaL[MOHA/IBHOT0 HapoJa Poccuiickoit defepaliuu, IpUpoie U OKpPY>Karolllel cpefie.

JIMUHOCTHBIE pe3y/bTaThl OCBOEHUsI yueGHOro mpeamera «BHOMOTUS» JO/KHBI OTpPaXkKaTh TOTOBHOCTh M
CMIOCOOHOCTh 00YUarOIIUXCA PYKOBO/CTBOBATHLCS C(DOPMUPOBAHHOW BHYTpPEHHEH TO3UI[HEeH JIMUHOCTH, CUCTEMOMU
I[eHHOCTHBIX OPHEHTAIWi, MO3UTUBHBLIX BHYTPEHHUX YOEXXIeHUH, COOTBETCTBYIOIIMX TPAZMIIUOHHBIM 1IEHHOCTSIM
POCCUICKOTO O00IIecTBa, pacCIIMpPeHHe >XW3HEHHOTO OTbITa M OIbITa [eSTeTbHOCTH B TIPOI[eCCe peau3arivuu
OCHOBHBIX HallpaB/ieHUH BOCITUTAaTeTbHOM AeaTeTbHOCTH, B TOM YKCJIe B YaCTH:

1)rpaxkgaHCKOro BOCIUTAHMS:

chOpPMUPOBAaHHOCTb TPAXKAAHCKOW TIO3WIMKM 00YyYarol[erocss Kak akTMBHOTO M OTBETCTBEHHOTO uJieHa
POCCHICKOTO 00IIIeCTBa;

0CO3HaHKE CBOMX KOHCTUTYLIMOHHBIX MTPaB M 00s13aHHOCTel, YBa)KeHHe 3aKOHa U MPaBOTOPSI/IKa;

TOTOBHOCTE K COBMECTHOM TBODYECKOM [esiTeJlbHOCTA TIPA CO3/aHUM Y4eOHBbIX TIPOEKTOB, pelleHUd
yueOHBIX 1 TIO3HABATe/bHBIX 3a/lay, BBITIOJTHEHUH OHOIOTHUeCKUX YKCITePUMEHTOB;

CIIOCOOHOCTD OTIpeZieNIATh COOCTBEHHYIO TO3WLIMIO TIO0 OTHOIIEHWIO K SIBJIEHUSIM COBPEMEHHOMW J>KU3HH U
00BACHATE e6;

YMeHHe YUWUTBhIBaTh B CBOUX JIEMCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO B3aUMOIEHCTBUA JHO/IEN C
Pa3HBIMU YOEXXIeHUSIMU, KYJIbTYPHBIMU 1IEHHOCTSIMHU M COLIUA/TLHBIM TT0JI0KEHUEM;

TOTOBHOCTh K COTPY/ZIHUYECTBY B IPOI[ECCE COBMECTHOTO BBITIOJTHEHUS yueOHBIX, TO3HABaTeIbHBIX M
HCCIIe/IOBAaTeIbCKAX 3a/lad, YBa)KUTENBHOTO OTHOIIEHWS K MHEHWIO ONIOHEHTOB TPH OOCYXKIEHWH CIOPHBIX
BOIMPOCOB OMOJIOTHUECKOTO COZIEP>KAHUST;

TOTOBHOCTh K TYMaHHWTapHOU 1 BOJIOHTEPCKOM JiesITeTbHOCTH;

2) HIaTPUOTHYECKOr0 BOCTIUTAHUS:

c(hOopMHPOBaHHOCTb POCCUICKON Tpa)kJaHCKOW UIeHTUUHOCTH, NaTPUOTU3Ma, YBa)KEHUSI K CBOEMY Hapozy,
YYBCTBa OTBETCTBEHHOCTH TMepej PoguHOM, ropZocTH 3a CBOM Kpal, CBOKO PojuHy, CBOI S3BIK U KYJBTYpY,
TIPOIIJIOe Y HACTOsIIL{ee MHOTOHALIMOHA/ILHOT0 HapoZa Poccuy;

LIEHHOCTHOe OTHOIIeHWEe K MPUPOAHOMY Hac/lefuI0 W TMaMATHUKaM MpPUPOABI, NOCTWKeHUsM Poccun B
HayKe, HCKyCCTBe, CTIOpTe, TEXHOJIOTHSIX, TPYAE;

CMIOCOOHOCTL OLIEHWBATH BK/IQJ] POCCUMCKUX YUEHBIX B CTAHOB/IEHWE W pa3BUTHE OWOJIOTMU, TTOHWUMAHHUS
3HaueHUsi OMOIOTHY B TIO3HAHUM 3aKOHOB MPHUPO/IbI, B YKU3HU Ye/IOBEKa U COBPEMEHHOTO O0ITeCTRa;

uzieliHast yOe>KIEHHOCTh, TOTOBHOCTh K CTY>KEHHIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro Cy/LO0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:



0OCO3HaHMe yXOBHBIX LIEHHOCTEN POCCUMCKOr0 HapoAa;

chopMHUPOBaHHOCTb HPaBCTBEHHOI'O CO3HAHMUSI, 3TUUECKOT0 TIOBe/IeHUs];

CrIOCOOHOCTL OLIEHMBaTh CHTYALMI0 M TPUHMAMATh OCO3HAHHBIE DeIlleHHs, OPUEeHTHUPYSCh Ha MOpA/bHO-
HpaBCTBEHHble HOPMBI U LIeHHOCTY;

0CO3HaHUe JIMYHOTO BK/1aZla B IOCTPOeHHEe YCTOWYHMBOro OyayILero;

OTBETCTBEHHOE OTHOILEHHe K CBOMM DOJAWTENSIM, CO3/JaHMI0 CeMbM Ha OCHOBE OCO3HAaHHOI'O IIPUHSTUS
L|eHHOCTel ceMelHOMH JKM3HU B COOTBETCTBUHU C TPaJULIMsAMU HapozioB Poccuy;

4) 3CTeTUYeCKOro BOCIIMTAHNA:

3CTeTHUYECKOe OTHOLIeHHe K MHDY, BK/IIOUasi 3CTETUKY ObITa, HAyYHOTO W TEeXHWYEeCKOTO TBODYECTBa,
CTIOpTa, TPY/Aa, 001eCTBeHHBIX OTHOLIEHHIA;

TOHMMaHKe 3MOLIMOHALHOTO BO3/IeHCTBYSI )KMBOW TIPUPO/IBI U e€ [JeHHOCTH;

TOTOBHOCTh K CaMOBBIP@)KEHHIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMJIEHHE TPOSIBIATL KauecTBa TBOPUYECKOU
JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (opMHPOBAaHHMA KYJBTYPHI 3[A0POBbS H 3MOLMOHAJIBLHOIO
Os1aromosTyuus:

TIOHMMaH{e U peanu3alys 370poBoro U GesoracHoro obpasa >KHM3HH (37[0pOBOe MHUTaHUe, COobOmofeHue
TMTHeHWYeCKUX TpaBWI M HOPM, cOajaHCHMPOBaHHBIA PEXUM 3aHATUM W OT[bIXa, perysspHas (usnueckas
aKTHBHOCTb), Oepe)KHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLIEHMs K COOCTBeHHOMY (prsuueckomMy u
IICUXUUYECKOMY 3[J0POBBIO;

TIOHUMaHKe L[eHHOCTH TPAaBU/ WHAWBUAYATBHOTO M KOJUVIEKTUBHOTO 0e30TMacHOr0 TMOBe/IeHHs B CUTYALUSX,
YTPOXKAIOIINX 3/I0POBLIO U KU3HU JTIO/IeH;

OCO3HaHWE TIOCTeACTBUI W HENpUSATHS BpeJHbIX TPUBBIYEK (YrIOTpeOsieHHsT anKorosis, HapKOTHUKOB,
KypeHUs);

6) TPYAOBOro BOCIIMTAHUS:

TOTOBHOCTH K TPY/y, OCO3HaHHe [JeHHOCTH MacTepCTBa, TPYJ0/o0me;

TOTOBHOCTh K aKTHBHOW /IeSITeNTbHOCTH TEXHOJIOTHUYeCKOW M COLMAanbHOM HarpaB/eHHOCTH, CIIOCOOHOCTH
VHULIMMPOBATh, [1JIAHUPOBATh U CAMOCTOSITE/IbHO BBITIOHATE TaKyt0 [esITelIbHOCTh;

WHTEpeC K pa3MuHbIM cdepaM npodheccuoHaIbHOU /1eSTeTbHOCTH, YMEHHME COBEpIaTh 0CO3HAHHBINA BLIOOD
Oyay1eit npodeccru ¥ pean30BbIBaTE COOCTBEHHBIE )KU3HEHHbIE TIIaHBI;

TOTOBHOCTb 1 CITIOCOOHOCTh K 00pa3oBaHUI0 U caM000pa30BaHUIO Ha NIPOTSDKEHNUU BCeH JKHU3HMU;

7) 3KO0/10rH4eCcKOro BOCIIUTAHUs:

5KOJIOTMUeCKH 1jesilecooOpasHOe OTHOILLEHHe K TPUpOJie KaK HMCTOUHMKY J>KU3HM Ha 3emsie, OCHOBe eé
CyILIleCTBOBaHWUS;

TIOBBIIIEHWE YPOBHSI SKOJIOTMYECKON Ky/IbTYPhl: IPHOOpeTeHHe OMbITa TVIAHUPOBAHUS TIOCTYITKOB U OLIEHKH
WX BO3MOXXHBIX TOC/IeICTBUM /151 OKPY>KaroLeld Cpeibl;

0co3HaHue r7100aIbHOr0 XapaKTepa 3K0JIOTHYeCKHX MPo0b/ieM v TyTel UX pelIeHus;

CIIOCOOHOCTH HMCIO/Bb30BaTh TpHoOpeTaeMble NMpY M3y4YeHWH OWOJIOTHMM 3HaHWS M YMEHWs TPU pelleHud
npo06sieM, CBSI3aHHBIX C PaljMOHANBHBIM TIPHPOZOTIO/BE30BaHNeM (COOMoZieHre TPaBU/ TIOBEJieHUs] B TIPUPOJE,
HarpaB/IeHHbIX Ha COXpaHeHNe PaBHOBECHs B 9KOCHCTeMax, OXpaHy BH/IOB, 9KOCHCTeM, brocdepsl);

aKTUBHOe HeTpusThe JeMCTBUM, TIPUHOCSIMX BpeJl OKpy’Kalollleil TMpUpPOAHOM cpefie, yMeHHe
IIPOrHO3UPOBaTh HeO/1aronpusTHBIE 9KOJIOTUYeCKHe TOC/Ie/ICTBYS MpeIIPUHUMaeMbIX eMCTBUN U MpeioTBpallaTh
ux;

Ha/juuye pasBUTOTO 3KOJIOTMUECKOrO MBIIIJIEHUs, 35KOJIOTMUYECKOH KyJ/bTyphl, OIbITa [esTelbHOCTH
9KOJIOTUYECKON HarpaB/eHHOCTH, yMeHUsl PYKOBOJICTBOBaTbCS MMM B TI03HABaTe/lbHOW, KOMMYHUKAaTUBHOW U
COL[Ma/TbHOM MPAKTHKe, TOTOBHOCTH K YYaCTHIO B TIPAKTHUECKOH /1esiTe/TbHOCTH 3KOJIOTHYeCKOW HarpaB/ieHHOCTH;

8) 1[eHHOCTH Hay4YHOTr0 MO3HAHUS:

chOpMHUPOBaHHOCTb MHPOBO33DEHHs], COOTBETCTBYIOLL[ET0 COBDPEMEHHOMY YPOBHIO pasBUTUsS Hayku H
00111eCTBEHHO! IPaKTHKH, OCHOBAHHOTO HA JuWajiore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOEro MecTa B
TMOJIUKY/IbTYPHOM MHUPE;

COBepILLIEHCTBOBAHUE S13bIKOBOM U UMTATEbCKOM KyJ/IbTYPbI KaK Cpe/iCTBAa B3aUMOZENCTBUS MeXXAY JTH0JbMU
Y TI03HaHUs1 MMPa;



MOHMMaHue CrelUbUKU OWUOOTUM KaK HayKW, OCO3HAaHUS e€é poiu B (DOPMUPOBAHWUM PparlMOHATBHOTO
HAyYHOTO MBIIUIEHHS, CO3/IJaHUU 1[eJIOCTHOTO TIPE/ICTAB/IeHHsST 00 OKPY>KaroIlleM MHpe KakK O eJIMHCTBe MPHUPO/IbI,
ye/ioBeKa U 00IT[eCcTBa, B TTO3HAHUM MPUPO/THBIX 3aKOHOMEPHOCTEH U PellleH|uH Mpo0JieM COXpaHeHUs TIPUPO/IHOTO
paBHOBecCwHs;

yOeX/IEHHOCTL B 3HAUUMOCTU OWOJIOTHM [ijisi COBPEMEHHOW IMBUIM3ALIUKM: obecrieueHUsi HOBOTO YPOBHS
Pa3BUTHS MeJUIVHBI, CO3/laHMEe TIePCTeKTUBHBIX OHOTEXHOJOTUM, CIIOCOOHBIX pellaTh pecypcHbie TPoOIeMb
pa3BUTHSI Ye/lOBEUeCTBa, TOWCKA TyTed BbIXoJa W3 T100anbHBIX 3KOJIOTHYECKHWX TpobseM U obecrieyeHust
repexoja K yCTOMUMBOMY pa3BUTHIO, paljiOHaIbHOMY HCITI0/Ib30BaHUIO TIPUPOJHBIX PECYPCOB U (hOPMHPOBaHUIO
HOBBIX CTaH/apTOB XKU3HY;

3aMHTEpeCOBAaHHOCTh B TIOJYYeHHH OHOTOTMUECKUX 3HAaHWK B Le/IsIX TIOBBIMIEHUS] OOIIed Ky/bTypbl,
€CTeCTBeHHOHAYYHON T'DaMOTHOCTH, KakK COCTAaBHOM 4YacTW (YHKIMOHAJLHOM T'PaMOTHOCTA OOYYaroIuXCs,
(hopmMupyemoii 1py U3yueHUu OHOJIOTHY;

MOHMMaHWe CYITHOCTU METO/IOB II03HAHHWS, HCIIO/b3yeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
HCIIO/Tb30BaTh MO/TyYaeMble 3HAHUS /IS aHaMM3a U 00BSICHEHNS SIBJIEHUH OKDY’KAOII[er0 MHUpa M MPOUCXO/IAIINX B
HEM M3MeHEeHWH, YMeHHe Jie/laTh 000CHOBaHHBIE 3aK/TFOUEeHHs] Ha OCHOBE HaYYHBIX (DaKTOB U UMEFOIIUXCS JAHHBIX
C 11eJIbI0 TIOJTyUeHUsI JOCTOBEPHBIX BHIBOZIOB;

CMOCOOHOCTb CaMOCTOSITENTBHO MCII0/Ib30BaTh OMOJIOTHUeCKUe 3HAHUS /IS pelleHus MpobJieM B peanbHbBIX
JKU3HEHHBIX CUTYaLWsX;

OCO3HaHWe LIeHHOCTH HayyHOW  [eATelbHOCTH, TOTOBHOCTb  OCYLIECTB/ATh  TPOEKTHYHO U
WCCIIe[I0BaTeNbCKYIO JesTeTbHOCTh UHUBUAYaNIbHO U B TPYTIIE;

TOTOBHOCTh U CITIOCOOHOCTH K HETPephIBHOMY 00pa30BaHHIO M CaM0O0Opa30BaHMI0, K aKTUBHOMY TIOJTyYeHHIO
HOBBIX 3HaHUH 10 OUOIOTUM B COOTBETCTBUM C KM3HEHHBIMH MTOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJ/IBTATBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOeHUs yueOHOTro ripeamera «BuUO/OrHUs» BK/IIOUAIOT: 3HAUUMBIE IS
(hopMHpPOBaHKsE MUPOBO33PEeHHST 00yUarOLIMXCsl MeXK/IUCLIUTTMHAPHbBIE (MeXITpeAMeTHbIe) 00IjeHayUHbIe TIOHSITHS,
OTpa’karoljye 1IeJIOCTHOCTb HAayuyHOW KapTWHBI MHpa W Creld$uKy MeTOJO0B TI03HAHWS, WCIIOIb3yeMbIX B
eCTeCTBeHHBIX HayKax (BeLecTBO, SHeprusi, siBJieHHe, TMpOLiecC, CUCTeMa, HayuHbId (akT, MPUHLUI, TUIIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, TeOpHs, WCCeoBaHue, Hab/MofeHre, W3MepeHne, SKCIIePUMEHT | JIPYTHX),
yHUBepcajbHble yueOHble AelcTBUs (TI03HaBaTelbHble, KOMMYHHUKATHBHBIE, DETYJ/ISITUBHBIE), 00OecreunBaroIiye
tdopmupoBaHre (YHKIIMOHATBHOM TPAaMOTHOCTH W COIMANbHOW KOMITETEHI[UMOOYYAIOIUXCsA, CIIOCOOHOCTh
00yyJaroImuxcsi UCIOMb30BaTh OCBOEHHBIE MEXKAVCLIMIUIMHAPHBIE, MUPOBO33DeHUeCKe 3HAHWS M YHHBepCa/bHbIe
yueOHbIe IeHCTBUS B MO3HABATETLHON U COLMA/ILHOM TPAKTHKe.

MeraripeziMeTHbIe pe3y/bTaThl OCBOEHHS ITPOrpaMMbl cpefiHero o61rero 06pa3oBaHusi J0/HKHBI OTPayKaTh:

OBajieHHe YHHUBepPCa/JIbHBIMH yU4eOHbIMH I03HaBaTe/IbHbBIMH AeHCTBUAMU:

1)0a30Bble JTOrHUecKHe AeiCTBUA:

CaMoCTOSTeNbHO (JOPMYIMPOBATE U aKTyalIu3UpOBaTh po0ieMy, pacCMaTpUBaTh €€ BCeCTOPOHHE;

WCTIO0/Ib30BaTh MPU OCBOEHWM 3HAHWU TPUEMBI JIOTUYECKOTO MBILUIeHUs (aHa/iu3a, CUHTe3a, CPaBHEHWUS,
KnaccuuKaluy, 0000IeHNsT), pPAacKpbIBaTh CMBIC/I OWOJIOTHUECKUX TIOHATUH (BBIJESTh WX XapaKTepHbIe
TIPU3HAKY, YCTaHAB/IMBATb CBSI3U C APYTUMU TIOHITHSMHU);

oTpeJiesisiTh Lie/d JesTeIbHOCTH, 3a/iaBasi apaMeTpbl U KpUTePUX MX JOCTIKEeHHs, COOTHOCUTD Pe3yJIbTaThl
JiesTeTbHOCTH C ITOCTaB/IEHHBIMU L1e/ISIMU;

WCII0/1b30BaTh OMOIOrHuecKye OHATHS 151 00BsicCHeHUs1 PAaKTOB U SIBI€HUN KUBOU NIPUPO/IbI;

CTPOMTH JIOTMUECKHe pacCyJeHus (MHAYKTHBHBIE, [e/YKTHBHbIe, 110 aHaJOTHH), BBISABIATD
3aKOHOMEPHOCTH U TIPOTUBOPEUMsi B pacCMaTpHBaeMbIX SIB/I€HUSIX, (POPMYIHNPOBATh BBIBO/bI U 3aK/TIOUEHMUS;

NIPUMEHSITh CXeMHO-MO/ie/IbHbIe CpeJiCTBAa [ijIsl TIpe/CTaB/IeHHsl CyL|eCTBeHHbIX CBsi3eli M OTHOLLEHHI B
u3yyaeMbIXx OuoOrMueckux o0beKTaX, a Takke IPOTHMBOPEUMI pa3HOro pOJia, BBISBIEHHBIX B Pa3/IMUHbIX
MH(OPMaLMOHHBIX UCTOYHHKAX;

pa3pabareiBaTh I7IaH pelleHuss Tpo0/eMbl C yuéTOM aHaiM3a WMEIOUXCS MaTepUabHbIX U
HeMaTrepuanbHBIX PeCypCoB;



BHOCHUTb KOPPEKTHBBI B JIeSITeJIbHOCTh, OLeHWBATh COOTBETCTBHE Pe3Y/IbTaTOB LieJisiM, OLIEHWBATb PUCKH
TIOC/Ie/ICTBUM [1eATeTbHOCTH;

KOOPZAVMHHUPOBAaTh U BBINOJHATH PaboTy B YC/IOBUSIX peabHOrO, BHUPTYaJbHOTO W KOMOMHHMPOBAaHHOTO
B3anMO/IeHiCTBYSI;

pa3BUBaTh KpPeaTUBHOE MbIILIEHNE TTPY PellieHHH KU3HEHHBIX TIPo0/ieM.

2)0a3oBble HCC/Iei0BaTe/IbCKHeE JeHCTBHUS:

B/IafleThb HaBbIKaM{ Yy4eOHO-MCC/IeloBaTe/bCKOM W TIPOEKTHOW [lesiTeNIbHOCTH, HaBblKaMU paspelleHust
nipobieM, CriocOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITE/ILHOMY TIOWCKY METOZOB pelleHHsl MPaKTHYeCKUX 3ajad,
MIPYMEHEHUIO Pa3IMYHbIX MEeTOJ0B TIO3HAHMS;

WCTI0/Ib30BaTh DPa3/iMuHble BHU[bI JAEATENBHOCTU 10 TIOYYeHHI0 HOBOTO 3HAHHS, €ro WHTepIpeTalyu,
npeoOpa30BaHMI0 U MIPUMEHEHUI0 B yueOHBIX CHUTYyal[UsiX, B TOM UYHCJIe TIPH CO3/IaHUM yueOHBIX U COLIMATbHBIX
TPOEKTOB;

(opMupOBaTh HAyYHBINA TWIT MBILUIEHHUS, BIaJileTh HAyYHOW TePMHUHOJIOTHeN, K/IIOUeBBIMH TOHSATUSMH U
MeToJjaMu;

craBuTh U (opmynupoBaTh COOCTBeHHble 3a/jaull B 00pa3oBaTeNbHOW [eATeNbHOCTH M >KU3HEHHBIX
CUTYaLUsIX;

BBISIB/ISATH TTPUYKMHHO-C/Ie/ICTBEHHbIE CBSI3M U aKTya/lM3MpOBaTh 3a/lauy, BbIABUraTh UIIOTE3Y €€ pelleHus,
HaXOZWTb apr'yMeHThI /ISl JoKa3aTe/IbCTBa CBOUX yTBEP)KJeHUH, 3a/jaBaTh I1apaMeTpbl U KPUTEPUH pellieHus;

aHaly3upoBaTh IIOJlyuyeHHble B XOZle pelleHus 3a/aud pe3yJbTaThl, KPUTUYECKH OL|eHHBaThb UX
JIOCTOBEPHOCTh, POTHO3UPOBATh U3MeHEeHHe B HOBBIX YCIOBUSIX;

[ABaTh OLIeHKY HOBBIM CUTYaL[MsIM, OLleHUBATh MPUOOPETEHHBIN OMbIT;

OCYIIIeCTB/ISATh Lie/IeHaIpaB/IeHHbIN MTOUCK TIePeHOCa CPeJICTB U CTIOCOO0B AeHCTBUS B TIPO(GeCCHOHATBHYIO
Cpeay;

yMeTb TIepeHOCUTh 3HaHUS B TI03HABATeTbHYIO M TIPAKTUYECKYI0 00/1aCTH XKHU3He e TeTbHOCTH;

yMeTb UHTerpUpOBaTh 3HaHWS U3 Pa3HBIX MpeJMeTHBIX ob1acTel;

BBIZIBUTaTh HOBBIE WJIeH, MpeJylaraTb OPUrMHa/IbHbIE MOAXOZbI U pelleHHs, CTaBUTh Mpo0sieMbl U 3aZauy,
JOMYyCKaoI1ie abTepHaTUBHbIE pelleHus..

3) pabora c undopmariueii:

OpPUEHTHPOBAThCsSl B Ppa3/lMUHBIX HCTOUHMKAaXx HHpopManmy (TekcTe yueGHOro mnocobusi, HayuyHoO-
NIONYJ/ISIPHOM JIuTepaTtype, OHONOrMUECKHMX C/I0BapsX W CIIPAaBOYHMKAX, KOMIIbIOTEPHbIX 0a3ax [JaHHbIX, B
WHTepHeTe), aHa/M3UPOBaTh NH(GOPMALIMIO Pa3/IMYHbIX BUZOB U (OPM Mpe/cTaB/leHNsl, KpUTUYeCKH OL|eHUBATh eé
JOCTOBEPHOCTh Y HETPOTHBOPEUNBOCTD;

(opMyIMpoOBaTh 3ampochkl U TIPUMEHSTH pa3/UuHble METOJbl MPU TIOMCKe M 0TOOope OHOIOrHuYecKon
nH(popMaLu, HeoOXOAUMOM [J1s1 BBLIMOTHEHHS yueOHBIX 3a/ay;

MprUoOpeTaTh OIBIT UCMOJ/Ib30BaHUs WH()OPMALMOHHO-KOMMYHHUKATHUBHBIX TE€XHOJIOTHI, COBEPIIEHCTBOBATh
KY/bTYPY aKTUBHOT'O MCII0/Ib30BaHMUs Pa3/IMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITe/TbHO BBIOMpATh ONTHUMAaIbHYI0 (opMy TpeZcTaBieHus: OHMoornueckoit uHGopManuu (Cxemsl,
rpadvKy, AvarpamMMmsl, TabHLbI, PUCYHKH U [IPYTOE);

WCIO/Ib30BaTh HAyUHBIA SI36IK B KAauecTBe cCpe/cTBa Tipu paboTe ¢ Ouosorvueckodl uHGOpMaIUe:
NPUMEHSATh XUMHUecKre, (u3nueckre W MareMaTHMuecKWe 3HaKW W CUMBOJBL, (opmynel, ab0peBuaTypy,
HOMEHK/IaTypy, UCII0/Ib30BaTh U Ipeobpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPe/ICTBA HATJIsIIHOCTY;

B/IaZleTh HaBbIKAMU PACO3HaBaHUs M 3alllMThl HH(OpMaL{uK, MHGOPMAaLMOHHOM 6e30MacHOCTH TMYHOCTH.

OBaieHHe YHUBepPCa/JIbHBIMH KOMMYHHUKATHBHBIMH /{efiCTBHAMM:

1)o6mennue:

OCYIL[eCTB/ISIT KOMMYHHMKALIMU BO BCeX cdepax KU3HH, aKTUBHO Y4aCTBOBATh B AWAIOTe WU IUCKYCCUH T10
CyIIecTBy 00Cy’KAaeMoi TeMbl (yMeHUe 3a[jaBaTh BOIIPOCHI, BHICKA3bIBAaTh CY)KEHHS] OTHOCUTE/ILHO BBITTOTHEHHS
rpejJjiaraeMoi 3aJjaud, YUYMThIBaTh WHTEpPechbl M COIJIACOBAHHOCTb TO3WLMK JPYTMX Y4YaCTHUKOB JWajora Wiv
JUCKYCCHN);

pacrio3HaBaTb HeBepOabHBIE CPe/ICTBA OOIIeHHs, IOHUMAaTh 3HaueHHe COLMATbHBIX 3HAKOB, TPeJIIOChUIOK
BO3HHUKHOBEHHS KOH(IMKTHBIX CUTYali, YMEeTb CMSTYaTh KOH(DIMKTBI M BECTH M1€PEroBOPHI;

B/IaZleTh Pa3MMYHBIMHM criocobamy oOIIeHus W B3aUMOJEWCTBHS, TIOHMMaTh HaMepeHHs JPYTHX JItofiei,
TIPOSIBIIATH YBaKUTE/ILHOE OTHOILIEHHEe K cobeceJHUKY U B KOPPEKTHOH opme (hopMyTMpOBaTh CBOM BO3PasKeHKS;



Pa3BEPHYTO M JIOTUYHO M3/1araTh CBOIO TOUKY 3PEHUs C UCTI0/Ib30BaHUEM SI3bIKOBBIX CPeJCTB.

2)COBMeCTHas 1eATe/IbHOCTb:

MOHMMaTh M UCIIO/b30BaTh IPEMMYILeCTBA KOMaHAHONW W WHAWBH/YyaJbHOM paboTbl TpU pelleHrd
Guonoruueckoii mpobeMsl, 000CHOBBIBATE HEOOXOAUMOCTE NIPUMeHeHHs TPYIIOBLIX (JOPM B3aUMOJEeHUCTBHUS NIPU
pellieHruH yueOHOM 3a7aum;

BbIOMpaTh TeMaTWKy M METO/bl COBMECTHBIX [eMCTBUH C y4éToM OOIMX MHTEPecoB U BO3MOXKHOCTEH
Ka)KJI0ro ujieHa KOJIIeKTHBa;

NPUHMMATh 1IeJIM COBMECTHOHW JIesTe/IbHOCTH, OPraHW30BbIBATH W KOODAWHUPOBATH AEHCTBUS TIO eé
JOCTVDKEHUIO: COCTaB/ISATh TUIAH /[IeMCTBHM, pacrpeesnsTb POJM C YYETOM MHEHHWM YYaCTHHMKOB, 00CYX[aTh
pe3yJsibTaThl COBMECTHOM PaboThI;

OLleHMBaTh KauecTBO CBOET0 BK/Ia/la M KaXKIOr0 YyuYaCTHMKA KOMaHJbl B OOLMHA pe3yabTaT [0
pa3paboTaHHLIM KPUTEPUSIM;

Tpe/ijlaraTh HOBBIE TIPOEKTHI, OLIEHWBaTh WJed C TO3WIMM HOBU3HBI, OPUTHHATBLHOCTH, TPAKTUUECKOMH
3HAUMMOCTH;

OCYIIIeCTB/ISITh TTO3UTUBHOE CTPAaTernuecKoe MoBe/ieHHe B Pa3/IMuHbIX CUTYALUsX, ITPOSIB/ISITh TBOPUECTBO U
BOOOpakeHre, ObITh MHUTIMATUBHBIM.

OBJ1aieHHe YHUBEPCA/IbHBIMH Pery/IATHBHBIMU /IefICTBUSIMHU:

1)camoopranu3anys:

UCII0/Ib30BaTh OMOIOrMuecKye 3HaHUs JJIs BbIAB/eHUs NPo0JieM U UX pelleHUs B JKU3HEHHbIX M yueOHbIX
CHUTYalUsX;

BBIOMpPATh Ha OCHOBe OWOIOTHUECKHUX 3HAHWH LjeJieBble U CMBIC/IOBbIE YCTaHOBKU B CBOWX JIEHCTBUSIX U
TIOCTYTIKaX 110 OTHOLIEHHIO K )KUBOH MPUPO/ie, CBOEMY 3/J0POBbBIO U 3/[0POBBI0 OKPYIKAIOIIINX;

CaMOCTOSITE/IbHO ~ OCYIIeCTB/ISITb [103HABATE/IbHYIO /IeSITeIbHOCTb, BBISIB/ISATH NPOO/IEMBI, CTaBUTh M
(opMypoBaTh COOCTBEHHBIE 3a/jaul B 00pa30BaTeNbHOM [eaTe/TbHOCTH U )KU3HEHHBIX CUTYaLHUsX;

CaMOCTOSITe/TbHO COCTAB/IATh TJIAH PeIleHrsl TPo0ieMbl ¢ YYETOM HMEFOIUXCS PecypcoB, COOCTBEHHBIX
BO3MO>KHOCTeH U Tpe/INouTeHN;

[laBaTh OLIeHKY HOBBIM CUTYaLUsIM;

pacuIMpsTh paMKU y4eOHOro rpeMeTa Ha OCHOBE JTMYHBIX MIPe/INOUYTeHNH;

JleslaTh OCO3HaHHbIN BBIOOP, apryMeHTUPOBATh ero, 6paTh OTBETCTBEHHOCTH 3a PelleHue;

OL{eHMBATh NPUOOPETEHHBIH OIBIT;

crioco0CcTBOBaTh (DOPMHUPOBAHUIO M TIPOSIBIEHUIO ILIMPOKOM 3pyAULIMM B pasHbIX 00/acTsX 3HaHUH,
TIOCTOSIHHO TIOBBILLIATH CBOW 00pa30BaTe/bHbIN U KYJ/IbTYPHBIN YPOBEHb.

2)caMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHTYallMsiM, BHOCHUTb KODPEKTHBBI B JesATe/IbHOCTh, OLIEHHUBATh COOTBETCTBHE
pe3y/IbTaToB LIeJisM;

B/IaJIeTh HaBbIKaMM MO3HABATe/TbHOM pedIeKCHM KaK 0CO3HAHMsI COBEPIIAeMBIX JIeMCTBUN M MBICTUTETbHBIX
TMIPOLIECCOB, WX Pe3y/IbTaTOB W OCHOBAHWM, MCIO/IB30BaTh NMPUEMBI pedIeKCHU A/ OLIeHKW CHUTyalid, BbiOOpa
BEPHOTO PeLIeHNS;

YMeTb OL{eHHBaTh PUCKU Y CBOEBPEMEHHO MTPUHUMATh PellieHus 10 UX CHIKEeHUIO;

NPUHMAMATh MOTHUBBI U apT'YMEHThI IPYTUX IPU aHa/Ik3e pe3y/IbTaToB /lesiTebHOCTY;

3)npuHsATHe ceds U APYTHX:

NIPUHKMATh cebsl, TOHMMasi CBOU HeZIOCTaTKU U JJOCTOWHCTBA;

NPUHMMAaTh MOTUBBI U apT'YMeHThbI IPYTUX MPU aHa/lu3e pe3y/bTaToB /lesiTelbHOCTY;

TIpU3HaBaTh CBOE MPaBO ¥ MPABO PYTUX Ha OIIMOKY;

Pa3BUBaTh CIIOCOOHOCTL MOHUMATh MUP C TIO3ULIMH JPYTOTO YeI0BeKa.



INPEAMETHBIE PE3YJ/IBTATBI

[TpenmeTtHble pe3ynbTaThl ocBoeHus: mporpamMmbl COO mo Ouonorun Ha 6a30BOM YpOBHE BK/IHOUAIOT
crienipuueckure s yueGHOro mipeaMera «Buosorusi» HayuHble 3HAHWsS, YMEHHsI W CITOCOObI JEeHCTBHUI 10
OCBOEHMIO, MHTEepIIpeTali U 1npeobpa3oBaHUI0 3HAHUM, BHZBI AeSTebHOCTU I10 TOMyUeHHI0 HOBOI'O 3HaHUS U
NPUMEeHeHUI0 3HaHUHM B Pa3/IMUHbIX YUeOHbIX CUTYalUsIX, a TAK)Ke B peaslbHbIX )KU3HEHHbIX CUTYalWsIX, CBSI3aHHBIX
¢ 6uosorueii. B nporpamme rnpeMeTHble pe3y/bTaThbl Ipe/iCTaB/IeHbI 110 TofjaM 00yUeHMUsl.

[TpenMeTHBIe pe3y/bTaThl 0CBOEHUsI yueOHOTro npeMmeTa «buosorusi» 6 10 Kaacce O/HKHBI OTPaXKaTh:

c(OpMHPOBAaHHOCTh 3HAaHHWI O MeCTe U POJI OHOIOTHUM B CHCTeMe HayYHOT'O 3HAHHUSI eCTeCTBEHHBIX HayK, B
(OopMHpOBaHWY COBPEMEHHOHN eCTeCTBeHHO-HayYHOW KapTUHbI MHUpa W HAyYHOTO MUPOBO33DeHHs, O BKJIajie
POCCHICKUX U 3apy0e)XKHbIX YUEHBIX-OHOIOrOB B pa3BUTHE OWMOMOTHM, (YHKIMOHATIBHOM IPaMOTHOCTU YesloBeKa
1S pelieHust )KU3HeHHBIX 3a/1ay;

yMeHHe pacKpbIBaTh COjlep>KaHhe OWONOTrHUecKUX TEepMUHOB M TIOHSTHM: >KW3Hb, KJIeTKa, OpraHH3M,
MeTabo/mi3M (0OMeH BelecTB W TpeBpalljeHHe SHepryuu), roMeocTa3 (CamMoperyJisitisi), ypOBHeBasi OpraHU3aLyist
JKUBBIX CHCTEM, CAaMOBOCTIpOM3Be/ieHre (PerpoAyKIMsl), Hac/IeICTBEHHOCTb, N3MEHUYHNBOCTb, POCT 1 Pa3BUTHE;

yMeHMe u3farath OHosoruueckue TeopuM (KIeTOo4yHasi, XpPOMOCOMHasl, MyTallMOHHasl, LieHTpa/bHasi JorMa
MoJieKy/sipHON Ouosorvu), 3akoHel (. Mengens, T. Moprana, H. M. BaBwioBa) u yuenuss (0 LeHTpax
MHOroobpasusi W TIPOMCXOXKJEHUsl KyJAbTypHbIX pacreHuit H. U. BaBusioBa), omnpefiensiThb TIpaHULbl HX
NIPUMEHMMOCTH K >KUBBIM CHCTEMaM;

yMeHMe BJIa[IeTb METO/IaMU Hay4yHOrO T03HAaHWS B OMOIOrvM: Hab/IO/ieHHe U OMMCAHUEe >KUBBIX CHUCTEM,
TIPOLIECCOB M SIBJIEHWH, OpraHW3alys W TIPOBe/ieHHe OMOJIOTMYeCKOro JKCTIEPUMEHTA, BBIIBM)KEHHE THIOTe3bl,
BBbISIBJIEHWE 3aBUCUMOCTH MEXIY WCC/IelyeMbIMA BeJUUMHAMM, OOBSICHEHWEe TIO/MyYeHHBIX —Ppe3y/IbTaToB,
WICTI0/Tb30BAaHHBIX HAYYHBIX TIOHSTHI, TEOPUH M 3aKOHOB, YMEHHWe JieaTh BbIBO/bI HA OCHOBAHWH TOTYYeHHBIX
pe3y/bTaToB;

yMeHUe BBIIeNATh CyLeCTBeHHbIe NPU3HAKW BUPYCOB, K/JIETOK MPOKAPUOT U 3YKApHOT, OJHOK/IETOUHbIX H
MHOTOKJIETOYHBIX OpPTraHW3MOB, 0COOEHHOCTH TIPOL{eCCOB: 0OMeHa BeleCTB U IpeBpallleHHs SHepTUH B KIIETKe,
(oTocHHTe3a, TIACTUUECKOTO M SHEpreTHUecKoro obMeHa, XeMOCHHTe3a, MHTO3a, Mei03a, OIJI0l0TBOPEHUs,
Pa3MHO)KeHHs1, MHUBU/Ya/IbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3);

yMeHHe TIPUMEHSTb I0/IyYeHHble 3HaHWsl il 00bsCHeHHs] OMONOTMUeCcKUX TPOLIeCCOB U SIBIEHWH, A
NIPUHATHS NIPAaKTUYeCKUX pellieHuH B TIOBCeJHeBHOM )KU3HU C 1ie/bio 00ecrieueHusi 6e3011aCHOCTH CBOETO 3/10POBbsI
Y 3/I0pPOBbs1 OKPY)KAIOIIMX JIFoZiel, co0/It0/ieHNsI HOpM rPaMOTHOIO NOBeZieHUsI B OKpY»Karolliel IpUpOHOI cpefe,
TOHMMaHWe HeoOXOJUMOCTH HCIIO/Ib30BaHUsl JOCTY)KEHUH COBPeMEeHHOW OwWoyiorud W OMOTEeXHOJIOTHH ISt
PAaL[MOHAILHOTO TTPUPO/IOTIO/b30BaAHUS;

yMeHHUe pellaTh 3/ieMeHTapHbIe TeHeTHUeCcKre 3a/laui Ha MOHO- M IUTMOPU/IHOe CKpellMBaHue, CIerIeHHOe
Hacjie[loBaHHe, COCTaB/IATh CXeMbl MOHOTHOPH/IHOTO CKPeLMBaHuUs /I TIpe/ICKa3aHusl Hac/leJOBaHUs TIPU3HAKOB Y
OpraHH3MOB;

YMeHHe BBITIOHATE JTabopaTOpHbIe U MPpaKTU4YeCcKue paboThl, COOMI0AaTh MpaBuIa Npy paboTe ¢ yueOHBIM U
sabopaTopHBIM 000PY/I0BAHUEM;

yMeHMe KPUTHUYEeCKHd OL|eHHMBaTb U WHTEpIpeTHpoBaTh HHGOpPMAaLMI0 OHOIOTHUeCcKOro COJiepyKaHus,
BK/TIOYAOIIYI0 TICeB/IOHAyYHble 3HAHUS M3 Pa3/MYHbIX HCTOUHHUKOB (CpeACcTBa MaccoBOi MH(pOpMaIUy, Hay4yHO-
NIOMyJ/ISIpHble  MaTepuanbl), STHUYeCKHe acrleKTbl COBPEeMEHHbIX UCCe[OoBaHMM B OuosoruM, MeJuLMHe,
OroTeXHO/IOTUY;

yMeHHe C03[aBaTb COOCTBEeHHble ITMCbMEHHble M YCTHble coo0ujeHus, o0606mas 6uonoruuecKyto
MH(OPMALHIO U3 HECKOBKHUX MCTOYHUKOB, FPAMOTHO UCIO/Ib30BaTh MOHATUHHBIN anmnapaT OUOIOTHH.



TEMATUYECKOE IVNTAHUPOBAHUE

10 K/TACC

Ne
n/n

HanmeHoBaHuepa3je/l0B U TeMIl
NMporpamMMel

Ko/muecTBouacoB

Bcero

KonTpo
lTbHBIEpa
00TBI

IIp.

JJ/IeKTPOHHbIE
(udpoBbie)
oOpa3oBare/ibHbIEpeCyp
CbI

BbuonorusikakHayka

bubmoTeka IIOK

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

JKviBble CUCTEMBI U UX OpraHu3aluysa

bubmioTeka IIOK

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

XUMHUUECKHl COCTaB U CTPO€HHE KJ/IETKU

Bbubmoteka [JOK

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

)KI/IBHG,ELEHTGJ'H)HOCTLKI[ETKI/I

BubmoTeka LIOK

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

Pa3MHOXeHHe U UHAUBUTya/lbHOE
pa3BUTHE OPraHU3MOB

bubmioreka [JOK

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

HaC]Ie,Z[CTBEHHOCTb 41
N3MEHUYHMBOCTHOPraHMU3MOB

1.5

bubmoTeka IIOK

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

CeJieKLIUSIOpraHU3MOB.
OCHOBBIOMOTEXHOJIOTHUA

bubmoteka [JOK

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

PesepBHOeBpems

Bubmoreka [JOK

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

OBLIEE KOJIMYECTBO YACOB IIO
ITPOI'PAMME

34










IIOYPOUYHOE IVNTAHUPOBAHUWE

10 K/TACC
Koa-BouacoB aramsyu | Momomm
Ne Temaypoxa Te/IbHasA
/i Bcero | IIp. €HUA ndopman
padoThI ust

1 MeTo/ibl TO3HAHUS )KUBOU MPUPO/bL. Y DOBHU OpraHU3aLuu 1
JKUBOM TIPUPO/IBI.

2 BxoaHoi1 KOHTPO/Ib 1

3 Benku. CocTtaB U cTpoeHue 6eKoB 1
depMeHTBl — OMOJIOTHUECKHEe KaTalu3aTOPhI.

4 JlabopaTopHast pabota Ne 1 «/3yueHue KaTaTMTHUECKOH 1 0.5
AKTUBHOCTU (hepMeHTOB (Ha IpuMepe aMusiasbl WiIn ’
KaTasiasbl)»

5 YrneBogpl. JIunu bl 1

6 HyxknenHoBblekucinotel. AT® 1

7 Nctopus u Mmetofp! usyueHus kieTku. KietouHasreopus 1

8 KneTka Kak 1ie/l0CcTHasi >KuBasi CicTeMa 1
CrpoeHue 3yKapruoOTHUeCcKO# KiieTkH. JlabopaTopHas

9 pabora Ne 2 «V3yueHre CTPOEHHs KIeTOK PaCcTeHUH, 1 0.5
JKUBOTHBIX, TPHOOB 1 OaKTepui Mo MUKPOCKOIIOM Ha ’
rOTOBBIX MUKpOIIpernapaTtax v UxX OMUCaHHe»

10 Metabonv3M. DHepreTudecKuiiooMeH 1

11 ®doToCUHTE3. XeMOCUHTE3 1

12 buocunTe3 6eska. TpaHCKPUTIIVS U TPAHCIISALUS 1

13 0060011eHre U TIOBTOPEHUE 1

14 IIpomMexyTouHass KOHTpoIbHasgpadoTa Ne2 1

15 MeToapb! U JOCTHXKEeHUsI ceNeKLMKA PacTeHUM U XKUBOTHBIX 1
JKu3HeHHBIN UK/ K/1eTKU. [lenieHue KieTKU. MUTO3.

16 JlabopartopHast pabora Ne 3 «HabmoieHre MUTO3a B 1 0.5
KJ/IeTKaX KOHUMKA KOpelllKa JIyKa Ha TOTOBBIX
MHUKpOIpenapaTax»

17 HexkneTounbie(oOpMBIKU3HU — BUPYCEI 1

18 DOopMbIpa3MHOKEeHUSIOPraHU3MOB 1

19 Metio3 1
O6pa3oBaHKe U pa3BUTHE MOJIOBBIX KIIETOK.

20 OrmtootBopenue. JlabopatopHast pabota Ne 4 «/3yueHue 1 0.5
CTPOEHUS I0JIOBBIX KJIETOK Ha FOTOBBIX MUKpOIIperaparax»

21 NupuBuyanbHOEpa3BUTUEOPraHU3MOB 1

22 ['eHeTHKa — Hayka 0 HacJie[[CTBEHHOCTH U U3MEHUUBOCTH 1

73 3aKOHOMEPHOCTU Hac/el0BaHuUs PU3HAKOB. 1
MoHorubpuiHOe CKpelTBaHue

24 JurubpugHoe ckpeluBaHye. 3aKOH HE3aBUCUMOTO 1

HacJ/ie10BaHWs IIPU3HAKOB




CuernieHHOe Hac/leZloBaHHe ITPHU3HAKOB. JlabopaTopHast
pabora Ne 5 «/3yueHre pe3ybTaTOB MOHOTHOPUHOTO U

25 JUTrHOPUHOTO CKpeIMBaHus y Ap030¢ bl Ha FOTOBBIX 1 05
MUKpOIIperiapaTax»

26 I'enetrka nona. HacnenoBanye Npu3HakoB, Cliel/IEHHBIX C 1
10J/I0M
NsmenunBocTh. HenacnencrBeHHass 13SMEHUMBOCTD.

97 JlabopartopHast pabora Ne 6. 1 0.5
N3yuenremMoqubuKaiOHHOMN3MEHUHNBOCTH,
MOCTPOEHNEeBApHALMOHHOTOpsAZia U BapUaLIMOHHONKPUBOK»

HacnezncrBeHHast 13MeHUMBOCTD. JlabopaTopHast pabota Ne

28 7. «AHanu3 MyTaluii y 1po30(dusisl Ha TOTOBBIX 1 0.5
MUKpOIIperiapaTax»

29 ['eneTrkauenoBeka 1

30 CesekLiyis KaK HayKa M IpoLecc 1

31 BuroTexHO/I0rusKaKoTpac/ibIpOr3BOCTBA 1

3 Pe3epBHbIi ypok. O600IIIeHNE TI0 TEMe 1
«HacnencTBeHHOCTE ¥ U3MEHYMBOCTE OPraHU3MOB»

33 HToroBas KOHTpO/IbHast padoTa. 1

34 Pe3epBHBINYpPOK 1

OBLIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3,5










YUYEBHO-METO/JUYECKOE OBECIIEYHEHUE OBPA30BATEJ/IBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /I YYEHUKA

* buonorus, 10 knacc/ bensie [.K., Oemviunn .M., Ky3nerjoBa JI.H. u apyrue; non pepakiyen
Bensera [1.K., Jevmuria I''M., AkuuonepHoe obiriectBo «V3garensctBo «IIpocBererne»
* buosnorus, 11 knacc/ bensie [.K., bopoaun I[1.M., Apivitury .M. u apyrue; nos pefakiyen

bensieBa 1.K., Jemvimmiia .M., AkijpoHepHoe o611iecTBO «/3marenbctBo «IIpocBeltieHre»

METOJUYECKUWE MATEPUAJIbI AJ11 YUYUTEJIA

MeTtoauueckoe rmocobue

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETU UHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http:/www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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