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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTrke mnporpamMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY s
OTpENICNICHUST TMOJIXO0J0B K (hOPMHUPOBAHUIO COAEpKaHUS Yy4eOHOro mpeaMera
«buonorus»  cocraBunM:  KoHuentyaiabHele mnonoxenus DIOC  COO o
B3aMMOOOYCIIOBJIEHHOCTH TICJICH, COEPKAHUS, PE3yIbTaTOB 00YUCHUS U TPEOOBAHMIA
K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJOKEHUS 00 OOIMX IENSIX M MPUHITUIIAX,
XapaKTepU3YIOIIUX  COBPEMEHHOE COCTOSSHUE CHCTEMBl CPEJHEro  oOIero
obpazoBanuss B Poccuiickoit depeparuu, a Takke IOJOXKEHUS O CrHelnuduke
Owonornu, e€ 3HAYEHWW B TIO3HAHWHM J>KUBOW TIPUPOALI U O0OECTICUCHUU
CYIIIECTBOBAaHUS UeJoBeUeCcKoro oOmiectBa. CoOrjacHO Ha3BaHHBIM TMOJIOKEHUSM,
OTIpe/IeJICHbl OCHOBHBIE (DYHKITUU ITPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o 6mosioruu NaéT MpecTaBiIeHUEe O IeNsix, 00 olIel cTpareruu
00y4eHHUsI, BOCIUTAHUS U Pa3BUTUS OOYJArOUIUXCs CPEJCTBAMHU yU4eOHOTO MpeaMeTa
«buonorus», onpeaenseT o0s13aTeIbHOE MPEIMETHOE COJIepKaHue, €ro CTPYKTYpY,
pacnpeieneHne Mo pasfiesiaM W TeMaM, PEKOMEHIYEMYKO IOCIEA0BATEIbHOCTD
U3y4YeHUsl yueOHOro maTepuana ¢ y4éToOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX
CBSI3€M, JIOTMKA O0O0pa30BaTEIbHOTO IIpoIlecca, BO3PACTHBIX  OCOOCHHOCTEH
00yyaromuxcs.

B nporpamme o OHOJ0THM TakK)XE€ YUYUTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M MPEIMETHBIM pe3ysibTaTaM oOOy4YeHus B
(GbopMUPOBAHWHU OCHOBHBIX BHJIOB YUeOHO-TIO3HABATEIBHON ACATEIbHOCTH/YUEOHBIX
NerlcTBUI 00yJaromuXxcs M0 OCBOSHUIO COICPKaHUSA OMOJIOTHYECKOT0 00pa30BaHUsI.

B nporpamme no 6uonoruu (10 kiacc, 6a30BbIil ypOBEHb) peaii30BaH MPUHLIUIL
MPEEMCTBEHHOCTH B U3Y4YEHUU OUOJIOTHUM, OJarojaps yeMy B HEM MpocMaTpUBAETCS
HaIIPaBJICHHOCTh Ha Pa3BUTHE 3HAHWH, CBSI3aHHBIX C (DOPMHUPOBAHUEM €CTECTBEHHO-
HAYYHOTO MHWPOBO33PEHHS, IIEHHOCTHBIX OPUEHTAMKA JIMYHOCTH, SKOJIOTHUYECKOTO
MBIIIUICHUS, TIPEJICTABIICHUI O 3I0POBOM 00pa3e KU3HU U OCPEKHBIM OTHOIIICHUEM K
OKpyXawumeid  npupoaHot  cpeme.  llostoMy — Hapsigy ¢ H3YYEHHEM
00111€0M0JIOTUUECKUX TEOPHM, a TaKXKe 3HAHUM O CTPOEHUU KUBBIX CHUCTEM Pa3HOTO
paHra M CyUIHOCTHM OCHOBHBIX ITPOTEKAIOIIMX B HUX MPOILECCOB B IIPOrpaMme IO
OMOJIOTUM  YIEJICHO BHUMAHHE HCIIOJIB30BAaHUIO  IMOJYYCHHBIX 3HAHUN B
MOBCEHEBHOM KW3HU [JI1 PELICHUS TMPUKIAOHBIX 33Jad, B TOM YHCIE:
npoUIAKTUKKA HACJIEICTBEHHBIX 3a00JICBAHUM YEJIOBEKA, MEIMKO-TE€HETHYECKOTO
KOHCYJIbTUPOBaHMS, OOOCHOBAaHMS HKOJOTMYECKH I11€J1IeCO00pa3HOro TMOBEACHUS B
OKpYXamlel MPUPOAHOM Cpele, aHAIU3A BIUSHUS XO3SMCTBEHHOU AEATEIbHOCTU
YEJIOBEKa Ha COCTOSHUE IPUPOAHBIX M HCKYCCTBEHHBIX 3KOCHUCTEM. Y CHIICHUE
BHUMaHUsA K TPUKIAJHOM HAIMpPaBICHHOCTH Yy4eOHOro mnpenMera «buomorus
MPOJIMKTOBAHO HEOOXOIUMOCTBIO OOECIEeUeHUs] YCJIOBUHM ISl PEIICHUsT OJHON U3



aKTyaJbHBIX  3a/Jay  UIIKOJIBHOTO  OMOJOTMYECKOro  0o0pa3oBaHUs, KOTOpas
npenmnosiaraer (HOpMUPOBaHHE y OOYYAIOIIMUXCS CIIOCOOHOCTH aJanTUPOBATHCA K
M3MEHEHMSIM JUHAMWYHO PA3BUBAOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero oOuiero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona oOecrneunBaeT (OPMUPOBAHHUE Yy OOYYArOIIMXCS IPEACTABICHUN O HaydHOU
KapTUHE MHpa, pacmupseT u 0000m@aeT 3HaHUS O OJKUBOW Tmpupone, e€
OTJIMYUTENIBHBIX MPU3HAKAX — YPOBHEBOW OpraHM3alMyd W DBOJIIOLWH, CO3MAET
YCIIOBUS JJIs1: TO3HAHUS 3aKOHOB JKUBOM MPUPObl, GOpMUPOBAHUS (PYHKIIMOHATBHOMN
IPaMOTHOCTH, HaBBIKOB 3/I0pOBOr0 M 0e30macHOro odpasa »HU3HHU, SKOJIOTMUECKOIO
MBIIIJIEHUS, IEHHOCTHOI'O OTHOLIECHHUS K )KUBOW MIPUPOJIE U YEIOBEKY.

bonbiioe 3HaueHne OHOJIOTHS MMEET TaKXKe ISl PEIICHUS] BOCIUTATENbHBIX U
pa3BUBAIOIINX 33]1a4 CPETHETo 001Iero o0pa3oBaHus, COLMATN3ALNN 00YJArOIINXCSI.
N3yuenne Oouonoruu o0ecrnieunBaer yCIIOBUSA JULSL (dopMupoBaHus
UHTEIUIEKTYaJbHbIX, KOMMYHUKALMOHHBIX M  HH(OPMALIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBl, CIIOCOOCTBYET HHTETrpaly OHOJOTHYECKMX 3HAHUN C
MIPEACTABICHUSIMU U3 APYTHX YYEOHBIX MPEAMETOB, B YACTHOCTHU, (PU3UKU, XUMHUH H
reorpaguu. Ha3BaHHbIE TOJOXKEHUS O NpeIHAa3HAYEHHH YYeOHOro IperIMeTa
«buonorus» cocTaBWIM OCHOBY [UIsl OIpEAENeHUs NOJIXOJ0B K OTOOpYy u
CTPYKTYpPUPOBAHHUIO €T0 COJIEPIKAaHUS, IPEICTABICHHOTO B IpOrpaMMe Mo OMOJIOTHH.

Ot6op conmepxanusi yueOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3UIMUH KYyJIbTYpOCOOOpPAa3HOrO0 TMOAXO0Ja, B COOTBETCTBHM C
KOTOPbIM 00ydYaromuecs JOJDKHbI OCBOUTH 3HAHUS W YMEHUS, 3HAUYUMBIE I
(opMupoBaHus 00IIEH KYJIbTYpBhl, ONPEAEIAIONINE aJeKBaTHOE MMOBEICHUE YEIOBEKa
B OKpY)Karolleld IPUPOIHON cpelie, BOCTPEOOBAaHHBIE B IMOBCEAHEBHOM KXU3HU H
MpaKkTU4YeCKor aesTenbHOCTH. Ocoboe MEeCTo B 3TOM CUCTEME 3HAHUNM 3aHUMAIOT
AJIEMEHTBl  COJIEpXkaHUs, KOTOphlE CIYyKaT OCHOBOM i (HOPMHUPOBAHUS
IIPEJICTABIEHUN O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHE MUPA U LIEHHOCTHBIX
OpUEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHM3alMM  OHOJOTMYECKOIO
o0Opa3oBaHUs.

CTpyKTypupOBaHUE COJAEpX aHUs Yy4eOHOro marepuaia B Mporpamme o
OMOJIOTUM  OCYILIECTBIEHO C YYETOM TMPUOPUTETHOIO 3HAYEHMs] 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSIX KUBOW MPHUPOABI, O €€ YpOBHEBOI OpraHu3aluu U
ABOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTpPYKType yueOHoro mpeamera «buomorus»
BBIJICTIEHBI CIEAYIOUIME COJEpXkKaTeIbHble JMHUM: «buosorus kak Hayka. MeTozsl
HAy4yHOro Mo3HaHus», «Kierka kak Ouojormyeckas cucrema», «OpraHmsm Kax
Oouonoruyeckas cucrema», «CucreMa M MHOrooOpazue OpPraHMYECKOro MHUPay,
«OBONIOLUS KUBOU IPUPOAB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp wu3ydenuss ydeOHoro mnpenmera «buosnorus» Ha 0a30BOM YpOBHE —
OBJIaJIecHHe  OOy4YalIIMMHUCS  3HAaHUSIMH O  CTPYKTYpHO-()YHKIIMOHAJIBHOM



OpraHu3allMU )KUBBIX CUCTEM PAa3HOTO paHra U MpUOOpPETEHUE YMEHUN MCIIOIb30BATh
OTU 3HAHUS JJIs TPAMOTHBIX JIEHCTBUIA B OTHOIICHUH OOBEKTOB KUBOW MPUPOJBI U
PEIICHUS Pa3IMYHbIX KU3HCHHBIX TPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydyeOHoro mnpenmera «buosorus» Ha 6azoBoM
ypOBHE 00€CeunBaeTCs PEIICHUEM CIASAYIOMNX 3a/1ay:

OCBOGHHE OOYYalOUIMMHCS CHUCTEMBbl 3HAHUA O OHOJOTHYECKHX TEOPHSX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBUjIaX, CIYXalluX OCHOBOM
s (GOpMUPOBAaHUS TPEACTABICHUN O ECTECTBEHHO-HAYYHOW KapTUHE MHpa, O
METO/IaX HAYYHOTO IO3HAHHS, CTPOCHUH, MHOTOOOpa3MU U OCOOEHHOCTSIX MKUBBIX
CUCTEM pa3HOr0 YPOBHS OpPraHHU3allMHd, BBIJAIOIIMXCS OTKPBITHSIX M COBPEMEHHBIX
HCCJIEIOBaHMUIX B OMOJIOTHH,

dopMupoBaHue y OOy4alOUIMXCsS I[O3HABATENbHBIX, WHTEIJICKTYyalbHBIX U
TBOPUECKUX CIOCOOHOCTEW B TMpollecce aHaldu3a JaHHbIX O MYTSIX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJCH W TOAXOJOB K H3YYEHHUIO JKHUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydalommxcs oO0mel KyabTypbl, (QYHKIMOHAIBHOU
I'PAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH M OLICHUBAThH SBJICHUSI OKPYXAIOILIETO
MUpa >KUBOU MPHUPOABl HA OCHOBAHWU 3HAHHWM U OMbBITA, MOJYYECHHBIX MPU U3yUYCHUU
OnoJoruu;

dbopmupoBaHre y oOOydYaromMXcs YMEHUN WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B NPAKTUYECKOM JI€ATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

BOCIIUTAaHUE YOEKAEHHOCTH B BO3MOXHOCTH IIO3HAHUSI YEJIOBEKOM >KHUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO0 OTHOINCHHUS K HEH, COONIOACHUS ATHYSCKHUX
HOPM TPY NPOBEIECHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HaHWE IIEHHOCTH OWOJIOTMYECKMX 3HAaHUM JJI1 TOBBIILICHHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, IUIsl (POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHWM W YMEHHM B MOBCEIHEBHOM >KU3HU IS
OLICHKHU ITOCJICICTBUM CBOEM JNEATEIBHOCTH IO OTHOLICHUIO K OKPYXAKUIEU cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJIEHHE Mep NPOPHUIAKTUKA
3a00s1€BaHUM.

B cucreme cpennero obmiero oOpa3zoBaHusi «buonorus», usyuyaemas Ha
0a30BOM ypOBHE, SBISIETCS OO0S3aTENbHBIM YYEOHBIM TMPEIMETOM, BXOSIINM B
cocTaB NpeaMeTHOM o0aacTh « EcTecTBeHHO-HAayUHbIE IPEIMETHD.

JInst uzyuyenust Ouojaorur Ha 6a30BOM YpOBHE CPEeIHETo 00111ero o0pa3oBaHusl B
10 ximacce otBoanuTCA 68 YacoB.

COAEPXAHUE OBYUYEHUA



10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OHOJOTHH C OOIIECTBEHHBIMU, TEXHUYCCKUMU U
JIPYTUMHU €CTECTBEHHBIMU HaykaMmu, (uiocodueil, 3TUKOHU, ICTETUKOH U IPABOM.
Ponb G6uonoruu B hopMHpOBAHWK COBPEMEHHOM HaydyHOU KapTuHBI Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Metoapl TMO3HAHMS KHBOW TPUPOABI (HAOMIOACHUE, IKCIIEPUMEHT, OMHCAHHUE,
M3MEpeHne, Kiraccupukanus, MOACIUPOBAaHUE, CTATUCTHYECKass 00paboTKa TaHHBIX ).

JdeMoHcTpanuu:

[Toptpetst: Y. Hapsun, I'. Mennens, H. K. Konsnos, k. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padbora Ne 1. «Mcmonab30BaHHE pa3IUYHBIX METOAOB MPH
U3YYCHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIMS.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeAMeT U3ydeHus Ouosioruu. Otiauuue
YKHUBBIX CUCTEM OT HEOPTAaHUYECKON MPUPOIBI.

CaoiicTBa OMOCUCTEM M HMX pa3zHOOOpa3ue. YPOBHU OpraHU3AIMH OMOCHUCTEM:
MOJICKYJIAPHBIN, KJICTOYHBIA, TKAHEBBIM, OPTaHU3MEHHBIN, MOMYJISIUOHHO-BUIOBOU,
AKOCHUCTEMHBIN (OMOTE€OLIEHOTUYECKHUH ), OUOChEpHBI.

JemoHcTpanuun:

Tabnuiel 1 cxembl: « OCHOBHBIE TPHU3HAKU >KU3HUY», «YPOBHHM OpraHU3aIUuu
YKABOU IIPUPOIBI».

O6opynoBanue: Mojaenb MoJiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUUYECKHM COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTHI: MaKpOSJEMEHTHI,
MHKPO3JIEMEHTHI. Bo/1a 1 MUHEpAJIbHBIE BEILIECTBRA.

OyHKIMM BOABI M MHUHEpaJbHbIX BemecTB B Kkierke. [lommepxkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u cTpoeHue O€aKOB. AMHHOKHCIOTBI — MOHOMEpHI OEJKOB.
He3zameHnmble u 3aMEeHHMBbIE aMUHOKHUCIIOTHI. AMWHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~ OCIKOBOW  MOJEKyNbl (TMEpBUYHAS, BTOPHYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMUYECKHUE CBOMCTBA 0eIKoB. buonornyeckue GyHKIum
OeJKOB.

depMeHThl — Ouosiorudeckue karaauzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HEeHTp, cyOctpatHas cneuudguyHoctb. Kodepmentsl. Burtamunbl.  OTinuus
(hepMEHTOB OT HEOPTAHWYECKUX KaTaTu3aTOPOB.



VYrneBoabl: MOHOcaxapubl (IIFOKO3a, pudo3a U 1€30KCHUpr003a), AUCAXapHIb]
(caxaposa, JlakTo3a) MW MOJIMCaXapuibl (Kpaxmajna, TJIMKOTeH, IEeJUII0I03a).
buonoruueckue QyHKIUU YTIIEBOOB.

Jlununel:  Tpurmuepuapl,  ¢gocoaunuael, crepounsl. ['mapoduibHO-
ruzipooOHbIe cBoMcTBa. buonornueckue pynkunu nmunuaoB. CpaBHEHHE YTIIEBOIOB,
O€NKOB U JIMMIUAOB KaK HICTOYHUKOB SHEPTHUU.

Hyxknennoseie kucnorsl: JIHK w PHK. Hykneornasr — MoHOMEpEI
HyKJIenHOBbIX KUCIOT. Ctpoenue u ¢pynkuuu JIHK. Crpoenne n ¢ynxmuu PHK.
Buast PHK. AT®: ctpoenne u GyHKIIUH.

[{uronorus — Hayka o kierke. Kiierounas teopust — npumep B3auUMOJECHCTBHUS
uzei u (akToB B HAYYHOM MO3HAHUU. MeTOoIbl M3yUEHUS KIESTKH.

Kietka kak nenoctHas xuBas cucreMa. OOume nMpu3Haku KIETOK: 3aMKHYyTast
HapyxHas MmemOpaHa, monekyibl JJHK kak renetnueckuii anmnapar, cucreMa CUHTE3a
Oenka.

Tunsl KIETOK: SyKapuoTHyecKas U npokapuornyeckas. OcoOEHHOCTH CTPOEHUS
npokapuotuyeckod  knetku.  Kiierounas ~ crenka — Oakrepuil.  CTpoeHue
AYKapUOTUYECKON KJIETKU. OCHOBHBIE OTINYMS PACTUTENIbHOM, )KUBOTHOW U TPUOHOM
KJIETKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIMKC, UX
¢ynkuuu. [Ina3zmatuueckas MmemOpana, e€ cBoiictBa M (yHKuMH. LluTomnazma u eé
opranouipl. OnHomemOpanHbie opraHounbl kietku: OIIC, ammapat ['onbmxw,
mu30coMbl.  [loyaBTOHOMHBIE OpraHouAbl KJIETKU: MHTOXOHJIPUH, IUIACTHIBI.
[IpoucxoxaeHne MHUTOXOHApUA M 1iactud. Bunel mmactun. HememOpaHHbIe
OpPraHoOubl KJIETKU: pUOOCOMBI, KJICTOYHBINA LIEHTP, LEHTPUOIH, PECHUYUKH, KI'YTUKU.
QyHKIIMY OPraHOMAOB KJIETKH. BKItoueHuns.

SAnpo — perynsaTopHblidi LeHTp KieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapuoIuiazMa, XpOMaTHH, sIPBIILKO. XPOMOCOMBI.

TpaHcHopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

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

Juarpammbl: «PacripeneiieHue XUMUYECKUX 3JIEMEHTOB B HEKUBOW IIPUPOJAEY,
«Pacripeienenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOILY.

Tabmuubr u cxembl: «llepuonnueckas TabiMIa XUMHUYECKHUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOAbD, «buocunTes Oenkay, «CTpoeHHE MOJIEKYJIbl OelKay,
«Ctpoenue ¢epmenta», «Hykmeunoswie kuciotel. JJHK», «CTpoeHune MojeKysibl
AT®», «CtpoeHue 3yKapHOTHUECKON KIETKu», «CTpOEHUE KUBOTHOW KIETKWY,
«CTpoeHHE pacCTUTENIBHOW KIETKN», «CTpO€HHE MPOKAPUOTHYECKOW KIIETKHY,
«Crtpoenue sazpa KIETK», « Y IIeBOAb, «JIMmuasD.



O6opynoBaHue: CBETOBOW MHKpPOCKOI, OOOpyJIOBaHUE MJii MPOBEACHUS
HAONIO/IEHUH, W3MEpPEHUI, HKCIEPUMEHTOB, MUKPOMpENapaTbl pPacTUTEIbHBIX,
’KUBOTHBIX U OAKTEpUATBbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabota No 1. «V3ydeHwe KaTanUTUYECKOW aKTUBHOCTHU
(epMeHTOB (Ha MpUMEpE aMIJIa3bl HIIM KaTaaas3bl)y.

Jlaboparopnas padota Ne 2. «M3yueHne CTpOCHUS KJIETOK paCTEHUH, )KUBOTHBIX
1 6aKTepuil O MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENnapaTax U UX OMHCAHUE).

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOMeH BemiecTB, WM MeTaboau3M. AcCUMWIALUS (TJIAaCTUYECKUH OOMEH) U
TUCCUMWISIIUS  (SHEPreTUYECKUil OoOMEH) — JBE CTOPOHBI E€IMHOr0 Ipollecca
Merabosin3ma. Poilb 3aKOHOB COXpaHEHHs] BEIIECTB M DHEPrUM B IMOHUMAHHUH
MeTabou3ma.

Tunsl oOMeHa BelecTB: aBTOTPOPHBIA U reTepoTpodHblid. Ponb ¢pepmMeHToB B
oOMeHe BEIIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®otocunTe3. CBeToBas u TeMHOBas (pa3bl hoTocuHTe3a. Peakiuu Gorocunresa.
OddexktuBHOCTh (PoTOCHHTE3a. 3HaueHue (OTOCHHTE3a JUIsl KM3HM Ha 3emile.
Bnusinue ycnoBuid cpeapl Ha  (OTOCHMHTE3 M CHOCOOBI  IOBBILIEHHSI €O
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUHU.

XeMOCUHTEe3. XEMOCUHTE3Upyloume OakTepuH. 3HAYEHHE XEMOCHHTE3a I
KU3HU Ha 3eMIIE.

DHepreTudyeckuii OOMEH B KJeTke. PacuienyieHue BEIIeCTB, BBIJCICHHE U
aKKyMYJIMPOBaHHUE 3HEPIUU B KJIETKE. DTallbl SHEPreTudeckoro oomMeHa. I mukonus.
bpoxenne u ero Buabl. KuciopogHoe OKUCIEHME, WIH KJIETOYHOE JIBIXaHHE.
OxucnurensHoe GpochopunmpoBanre. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHre3a. [enermueckas wuHdopmauus u JIHK.
Peanuzanus reHernueckord wuHOpManuu B KIETKE. ['@HETHYECKMId KO W €ro
cBoiictBa. Tpanckpuniusi — marpuunbiii cunte3 PHK. Tpaucmsimus — OuocunTes
Oenka. Oranbl TpaHcmsiuuu. KoaupoBanue amuHOkKHCIOT. Ponbs  pubocom B
OnocuHTe3e Oernka.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopust otkpsitus BupycoB (/1. .
NBanoBckuit). OCOOCHHOCTM CTPOCHHUS H  JKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacteHuit, ’KUBOTHBIX U YEJIOBEKA, BBI3LIBAEMbIC BUPYCAMHU.
Bupyc ummynopepuuura yenoseka (BHUY) — Bo3Oymurens CIIMla. O6partnas
TpPaHCKpUIILMS, peBepTa3a U uHTerpasa. [lpodunakruka pacnpocTpaHeHHs] BUPYCHBIX
3a00s1eBaHUM.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /. N. UBanosckuii, K. A. Tumupsizes.



Tabmuubr u cxembl: «Tumbl nutanusy, «Metabonuzm», «MUTOXOHIPUSI,
«OHepretuueckuii oOMeny», «Xmopomiact», «Dotocurtesn, «Ctpoenue JHK»,
«Ctpoenue u GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTHUecKuil Koy,
«Bupyco», «baktepuodarn», «CtpoeHue M sxku3HeHHBIM 1mkia Bupyca CIIW/la,
0aktepuodaray, «Permmukarus [JJHK».

Ob6opynoBanue: monenu-ammukanuu «Yasoenue [HK u Tpanckpummmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema 5. Pa3MHOkeHUe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kinerounslii UMK, WU KU3HEHHBIM UWKI KieTku. Mutepdaza u mutos.
[Ipoueccsl, mporekatomue B HHTepdaze. Pemnmukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoMm. XpoMOCOMHBIA HAa0Op — KapUOTHIIL.
JIMTUIONIHBIN ¥ TaruIONAHBIA XPOMOCOMHBIE HA0Ophl. XpoMaTusl. LluTonornueckue
OCHOBBI Pa3MHOXEHHUS U UHAUBUIYaIbHOTO Pa3BUTHUSI OPraHU3MOB.

Henenne ximetkn — muto3. Craauu muto3a. IIponeccel, mpoucxonsdiue Ha
Pa3HBIX CTAUSIX MUTO3a. BUOJIOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

@opMbI pa3MHOKEHHS OPraHM3MOB: Oecrosioe W MmojoBoe. Buael Gecnosioro
Pa3MHOXEHUS: JCJIICHHE HAJBOE, IIOYKOBAaHME OJHO- M  MHOIOKJIETOYHBIX,
CHOpoOOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHHE. VICKycCTBEHHOE KJIOHHMPOBAHUE
OpPTraHU3MOB, €T0 3HAYECHUE JIIS CEJICKIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHS OT OECTIOJIOTO.

Meito3. Cragumn wmenosa. lIpomeccel, mpoucxomsdiipe Ha CTaauaxX MeEHo3a.
IToBenenue xpomocoM B Mero3e. Kpoccunrosep. bruonornueckuii cMbIc U 3HAYE€HHE
Meno3a.

["ameTorenes — nmpouecc 0Opa3oBaHus MOJOBBIX KJIETOK y *KUBOTHBIX. [los0BBIE
KeJe3bl: CEMEHHUKHM U AMYHUKH. OOpa30oBaHUE U Pa3BUTHE MOJIOBBIX KIETOK — raMeT
(cmepmaTo3ou], AULEKIIETKA) — criepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHUS
SIMIIEKJIETOK M criepMaTo3ouioB. OmnoaorBopenue. [lapreHorenes.

WuauBuayanbHoe — pa3BuUTHE  (OHTOrE€HE3). OMOpHOHANIbHOE  pa3BUTHE
(amOpuorenes). OTambl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KHUBOTHBIX:
npoOsieHue, racTpyisinusi, opraHoreHes. IlocTamOpuoHanbHOe pa3zBUTHE. THUIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHA: TIPSIMOE, HenmpsiMoe (TMUuHOYHOE). BiusiHue cpenpl
Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct m pasButme pactenunit. OHTOT€HE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHM, CTaJIUN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «®DOpMBI Pa3MHOXKEHHUS OpPraHU3MOBY, «JIBoiiHOE
OIUIOJIOTBOPEHUE Y 1IBETKOBBIX pacTeHuil», «BereratuBHOE pa3MHOKEHHE
pacteHui», «Jlenenue kietku 6aktepuin», « CTpoeHUE MONOBBIX KIETOK», «CTpoeHue



xpomocoMbl», «Knerounwrii muki», «Pemmukaums JHK», «Mwutos», «Meiosy,
«IIpssimoe n HenmpsiMoe pa3BUTHEY», «['aMETOreHe3 y MIIEKONUTAIOIIUX U YEJIOBEKA,
«OCHOBHBIE CTaJIUA OHTOTCHE3AY.

O6opynoBanue: MHKPOCKOTI, MHUKPOTIPENapaThl «CriepMaTo30u1bl
MJIEKOIIMTAIOLIEr0», <« SIHIEeKIeTKa MIEKONUTaronero», «KapuoknHe3 B KIETKax
KOpEIIKA JIyKa», MAarHUTHAsI MOJeNb-anuinKanus «Jlenenne knetku», moaens JTHK,
MOJieTb MeTa(a3zHOi XPOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

Jlabopatopnass pabora Ne 3. «HaOmiomenue MuTOo3a B KIETKaX KOHYHMKA
KOpEUIKA JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

Jlaboparopnas padota Ne 4. «M3yueHue cCTpoeHUS MOJTOBBIX KIETOK HAa TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieicTBEHHOCTH 1 MK3BMEHYHUBOCTH OPTaHU3MOB.

[Ipenmer u 3anauu reHeTuku. Mcropus pa3Butus reHETUKU. Ponb nuronoruu u
AMOPHOJIOTUN B CTAHOBIICHUU T€HETHKHU. BKIaj poccHiicKux U 3apyOeKHbBIX YUEHBIX
B Pa3BUTUE TE€HETUKHU. MeTObl T€eHETUKHU (TUOPUIO0JIOrMYECKUM, IIUTOr€HETUYECKUH,
MOJIEKYJISIpHO-TeHeTHUeCKUil). OCHOBHBIE TE€HETHYECKHE TMOHATHA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTU HAacleJOBaHUs IMPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHnenem.
MoHorubpuHoe CKpelMBaHue. 3aKoH eAUHO-00pa3usi THUOpPUIOB  IEPBOTO
nokosicHudA. [IpaBuiio JOMUHHMpPOBaHUS. 3aKOH paCIICIUICHUs MPU3HAKOB. [ mmores3a
YUCTOTHI raMeT. [1oHOe 1 HeMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe ckpenyBaHue. 3aKOH HE3aBUCHMOTO HACJIeIOBAaHUS MPU3HAKOB.
[{uroreneTnueckre OCHOBBI JTUTHOPUIHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEEe
CKpeniuBaHue. Vcrnonp30BaHue aHATM3UPYIOWIETO CKPEIIMBAHUS JJIsl ONPEICIICHUS
TE€HOTHUIIAa OCOOH.

CuerienHoe HacienoBanue npusHakoB. Pabora T. Moprana mo clenjieHHOMY
HacCJIeI0BaHUIO TeHOB. Hapylienue cuernsieHns TeHOB B pe3yIbTaTe KPOCCUHTIOBEPA.

XpOoMOCOMHas TEOpHsI HACIEACTBEHHOCTH. [ €HETHYECKUE KAPTHI.

I'enetnka mosia. XpoOMOCOMHOE OMNPEAECICHUE IM0JIa. AYTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOraMeTHble H TeTeporaMeTHblie OpraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3menunBOCTh. BUIbl M3MEHYMBOCTH: HEHACIICICTBEHHAs U HACIICICTBEHHAS.
Poman cpennl B HeHacJICACTBCHHOM N3MEHUYHBOCTH. XapaKkTepuCTUKa
MOAU(UKAIIMOHHON M3MEHUMBOCTH. BapualimoHHBIN psif U BapuallMOHHAsT KPUBas.
Hopwma peakiiuu npusnaka. KoanuecTBEHHbIE M KQUECTBEHHBIE MPU3HAKUA U UX HOpMa
peakimu. CBOMCTBAa MOAU(PUKAIIMOHHON H3MEHUYHUBOCTH.

HacnenctBennasi, wiM TeHOTHNHYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Melo3 W TOJIOBOM TIpollecC — OCHOBAa KOMOMHATHBHOM



U3MEHUYMUBOCTU. MyTannoHHass u3MeHYuBOCTh. Kiaccudukanus myTtanuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ mpUYHHBI MyTaluuid. MyTareHHble (QaKTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HacieICTBEeHHOM n3MeHunBoctu H. Y. Bapuiosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorumn uyenoBeka. OCHOBHBIE METOABI TE€HETHKU
YEeJI0BEKA: T'€HEAIOrHYSCKUi, OJM3HEIOBBIN, IUTOTCHETUYCCKUM, OMOXMMUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEACIEHUE TE€HOTHUIIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHHE, TC€HOTUIIMPOBAHWE, B TOM YHUCJIE C IOMOIIBIO
[1[[P-ananu3a. HacnenctBeHHble 3a00JieBaHUs YeIOBEKA: T€HHbIE 00JIE3HU, OOJIC3HU
c HAaCIIECTBEHHOM IPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE 00JIe3HU.
ComaTtnueckue # TreHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKUA. [IpUHIMIBI
3I0POBOTO 00pasa >KU3HH, MUATHOCTHKHU, MPOMUIAKTUKN M JICUCHUS TCHETHYCCKUX
Oone3Hel. MenuKo-rTeHeTUYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE METUIIMHCKON
TC€HETUKHU B MPEJAOTBPAIIEHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEI0BEKa.

JemoHcTpanuu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuos.

Tabnuubr u cxembl: « MOHOTHOPUTHOE CKPEIIMBAHUE U €r0 IIUTOTCHeTHYeCKas
OCHOBa», «3aKOH PacCUICIJICHUS U €r0 IUTON€HETUYECKas OCHOBa», «3aKOH YHCTOTHI
ramer», «JluruOpuaHoe ckpenmBanuey, «L{uTomoruyeckue OCHOBBI JUTHOPUIHOTO
CKpemuBanus», «Meio3», «B3anmMoaencTBrUe aUIeNIbHBIX T'€HOBY», «l €HeThueckne
KapThl PacTCHWM, KUBOTHBIX W 4YeEJIOBEKa», «[ eHeTukKa moja», «3aKOHOMEPHOCTHU
HACJIEOBAHUs, CUEIUIEHHOTO C ToJIoM», «KapuoTumbl yenoBeKa W KUBOTHBIX»,
«Bunpl m3meHumBOCTHY», «MonudukarmonHas HW3MEHUYHMBOCTHY, «HacnemoBaHnue
pesyc-akropay, «['eneTuka rpymni KpoBu», « MyTallnoOHHAsI U3BMEHYHUBOCTHY.

OGopynoBanue: Mojenu-anmiInkanuu  «MOHOTHOPUAHOE  CKpEIIMBAHUE,
«Henonmnoe  nmomuuupoBanue», «Jlurubpumnoe ckpemmBanue», «llepekpéct
XPOMOCOM», MUKPOCKOTI ¥ MHKporpemnapaT «JIpo3oduia» (Hopma, mytanuu Gopmsl
KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopuass padora Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETapaTax.

JlaGoparopHnas pabora Ne 6. «M3ydueHue MoaupUKAIIMOHHOW HW3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BApUALIMOHHON KPUBONY.

JlabopatopHasi pabora No 7. «AHanu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX
MHUKpOIIpEnapaTax».

[Tpaktuueckas padota Ne 2. «CocTaBiieHre U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTMH.



Cenexkuys Kak Hayka M IIpolecc. 3apOKICHUE CEJIEeKIMM U JOMECTHKALUA.
VYuenne H. 1. BaBuioBa o meHTpax MpOUCXOXKACHUS U MHOTOOOpPa3us KyJIbTypPHBIX
pacTeHui. LIeHTpbl IpOUCXO0KIEHUS JOMAIIHUX KXUBOTHBIX. COpT, MOpoAa, IITAMM.

CoBpeMeHHbIE METOJbl CelleKIMU. MaccoBblii U MHIUBUAYaJIbHBIH OTOOPHI B
CEJICKIMU pPACTEHUM M KUBOTHBIX. OneHka JKcTepbepa. bIM3KOpOACTBEHHOE
CKpemuBaHue — uHOpuauHT. Yuctas nuHua. CKpelMBaHHE YHUCTBHIX JIMHHM.
I'eteposuc, wnm rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIAMHT.
Otnanéunas rubpunuzanusa u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 U MOJIy4eHUe
HOJINIIIIONI0B. JIOCTHKEHUS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoIOTHsT Kak OTpacib IPOU3BOACTBA. ['€HHAas HMH)KEHEpuUs. OTambl
co3manusa pekomOuHanTHOM JIHK wu Tpancrennbix opranmsmoB. Kierounas
nxkeHepus. Krnetounsle KyabTypbl. MHUKPOKIOHAJIBHOE Pa3MHOKEHUE PACTCHUM.
KiloHupoBanue  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Dkojorudeckue u atndeckue npodnemsl. 'MO — reHernuecku MoaupUIUPOBaHHBIE
OpraHU3MBI.

JleMoHCTpauuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBanoB.

Tabmumbsl u  cxemsl: KapTa «lLleHTpbl NPOUCXOXKIAEHHS M MHOroooOpasus
KyJbTYPHBIX pacTeHui», «Ilopoasl nOMamHMX XUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «Otnanénnas rubpuauzanus», «PadoTel akagemuka M. ®@. MBanoBay,
«Ilomunnougusa», «OO0BEKTHI OHOTEXHOJOTUM», «KileTouHble KyIbTYpHl U
KJIOHHpOBaHUEY, « KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

ObopynoBaHue: MYJISDKHM IUIOI0OB U KOPHEIUIOAOB JTUKUX (OPM M KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX03IHCTBEHHBIC PACTCHUS.

JlabopaTopHble U IpaKkTHYECKHE PAdOThI:

Okckypenust «OCHOBHBIE METOAbI W JOCTHXKEHHUS CEJNEKIMM PACTEHHU U
KUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLUIO, INIEMEHHYIO (PepMYy, COPTOUCTIBITATEbHBIN
y4acTOK, B TEIUIMYHOE XO3SHCTBO, JJAOOPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO

LHEHTPA)».

INIAHAPYEMBIE  PE3VJIBTATBI OCBOEHMA  [IPOITPAMMLI 110
BNOJIOI'NMN HA BA30OBOM YPOBHE CPE/JHEI'O OBIIEI'O OGPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiaMBalOTCS TpeOOBaHUS K pe3yibTaTaM
OCBOCHHS 00YYaIOIUMHUCS MPOTrPaMM CPEeIHET0 O0IIero 0Opa3oBaHUs: JINYHOCTHBIM,
METapeAMETHBIM U MIPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI



B cTpykType JIHMYHOCTHBIX pPE3YyJIbTATOB OCBOECHUSI mpenmera «buomorus»
BBIJICJICHBI CIICAYIONIME COCTABISAIONIME: OCO3HAHWE OOYYAOUIMMUCS POCCHUUCKON
IrPaXXIAHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOIIPEAEIICHUIO, HaJIU4ue MOTHBALUU K 0OyYEeHHIO ounoJioruu,
[[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JUYHOCTH HAa OCHOBE
KIIFOUEBBIX IICHHOCTEHM W HWCTOPUYECKUX TPAAWIHNN pa3BUTUS OHOJIOTHUYECKOTO
3HaHUS, TOTOBHOCTh U CHOCOOHOCTh OOY4YaIOMIMXCS PYKOBOJCTBOBAaTHCS B CBOEH
NEATEIIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKAMU, MPUCYIIUMH CHCTEME
OMoNorMueckoro  o0pa3oBaHUs, HAJIWYUE  DKOJOTUYECKOTO  MPABOCO3HAHMUS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS IpenMera «buosorus» mocTurarTcs B
€AMHCTBE Yy4YeOHOM W BOCHUTATEIBHOM JIEATEIIbBHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMUA POCCUNCKUMU COIMOKYJIbTYPHBIMH, UCTOPUYECKUMU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMM B OOILECTBE MNpaBUJIaMHM W HOPMaMH
MOBEJAEHUS U CHOCOOCTBYIOT MPOLECCaM CaMOIO3HAHWSA, CaMOBOCIUTAaHUSA U
CaMOpa3BUTHsA, PA3BUTUSI BHYTPEHHEW MO3ULMU JIMYHOCTHU, MaTPUOTU3MA, YBAKEHUS
K 3aKOHY U IMPABOMOPAJNIKY, YEJIOBEKY TpyAa U CTapUIEMy MOKOJEHUIO, B3aUMHOIO
YBOKCHUS, OEpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACJICAUI0O U TPATULMIM
MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuiickorn Denepanuu, OpUpOIE U OKPYKAOUIEH
cpene.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOro npeamera «buonorus» AomKHBI
OTpakaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYAlOIIUXCS  PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{,  TO3WTUBHBIX  BHYTPEHHUX  YOEXKIEHHUM,  COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo OOIIECTBa, PaCHIMPEHHE KU3HEHHOTO
ONbITA W OMNbITA JIEATEIIBHOCTH B IMPOIECCE peaau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHOW IE€SITEIHbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpakIaHCKOTr0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3ULMU O0YYaIOLIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOT0 OOIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBOKCHHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM ACSATEILHOCTH MPHU CO3JAaHUN YUCOHBIX
MPOCKTOB, PpEIICHWH Y4yeOHbIX U  TIO3HABATEJIbHBIX  3aJay, BBIMOJHEHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPENENSITh COOCTBEHHYIO MO3UIINIO MO OTHOUICHHUIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHATSH €€;



YMEHUE YYUTHIBATH B CBOUX JACHCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTHBHOI'O
B3aMMO/JICUCTBUS JIIOJAEH C Pa3HbIMU YOESXKICHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMU U
COIIMAJIbHBIM TOJIO0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS
yueOHBbIX, TI03HABATENBHBIX W  MCCIENOBATEIbCKUX  3a7a4, YBaXXUTEIBHOIO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB TMpU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPAXKTAHCKON HIEHTUYHOCTH, MATPUOTU3MA,
YBaKEHUS K CBOEMY HapoJly, UyBCTBA OTBETCTBEHHOCTH Tepe; PoauHoil, ropaoctu 3a
CBOM Kpa#, cBOWO PoauHy, CBOM S3BIK M KYyJbTYPYy, IPOLIJIOE M HACTOSLIEE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIHUIO U MAMSATHUKAM IMPUPOIBL,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTH OLICHUBATH BKJIAJl POCCUMUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMoJIOruY, MOHUMAaHUs 3HaUYCHUsI OMOJIOTUHU B MTO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIIEeCTBa;

ujeiiHas yOexJAEHHOCTh, TOTOBHOCTh K CHyKeHHIO H 3ammre OTtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOUIIEHHWE K CBOMM POJUTEIISAM, CO3IaHHI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O MPUHSATUSA LEHHOCTEN CEMEUHOM )KU3HU B COOTBETCTBUHU C TPAJULUSIMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYash JCTETUKY ObITa, HAy4HOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAHHUE YMOIIMOHAIBHOTO BO3/ICHCTBHUS JKMUBOM MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHUIO B pa3HbIX BHJJIaX HCKYCCTBA, CTpPEMJICHHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢u3uyeckoro BocnuTaHus, (GOPMHUPOBAHMS KYJbTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO 0JIaronoJyYns:

MMOHMMAaHHUE U peaii3alys 3J0pOBOTr0 U 0€30IacHOro o0pas3a KU3HHU (340pOBOC
NUTaHUE, COOJIOICHUE TUTUEHUYECKUX MPABWI U HOPM, COaTaHCUPOBAHHBIM PEKUM



3aHATUM W OTHbIXa, peryjspHas (u3MYecKas aKTUBHOCTh), OepexXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

NOHMMAHHWE [EHHOCTH TMPaBWI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalIUSX, YTPOXKAIOIIUX 3/TOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHWE TOCJIEACTBUNA M HEMPHUSITHS BpPEAHBIX MPHUBBIUEK (YMOTpeOsieHus
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00UE;

TOTOBHOCTh K AaKTUBHOWM JI€SITENBHOCTH TEXHOJIOTMYECKOW W COLUUAIBHOU
HAIPAaBIEHHOCTH, CHOCOOHOCTh HMHHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIHHO
BBIIIOJIHATH TAKYIO I€SITEIIBHOCTB;

UHTEpEC K pa3iuyHbiM cepaM mpodeccHOoHaNbHON NeATeNbHOCTH, YMEHUE
coBepulaThb OCO3HaHHBIK BbIOOp Oyaymie mnpodeccun U peann30BHIBATH
COOCTBEHHBIE KU3HEHHBIE [IIaHBbI;

FOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCTIMTAHHSA:

HKOJIOTMYECKHU 1I€J€cO00pa3HOE OTHOLIEHUE K MPUPOJIE KAK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIICHHE YPOBHS JKOJOTMYECKOM KYJIbTYpbl: IMPUOOPETEHUE ONbITA
IJIAHUPOBAHMSI IOCTYIIKOB U OLEHKH MX BO3MOYHBIX MOCJEICTBUI JIJIs1 OKPYKAIOIIEH
cpensl;

OCO3HaHUE TIJIOOANLHOTO XapakTepa 3KOJOTMYECKUX NpoOdJeM H MyTed HX
pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOpETAaEMble TIPU MU3yYEHUH OMOJIOTUU 3HAHUS
M yMEHMS [pU  pelleHud  MpoOJieM, CBA3aHHBIX C  palOHaJIbHBIM
IPUPOIOTIOIB30BaHUEM (COOJIOIEHUE PAaBUII TOBEICHUS B IPUPOJIE, HAIIPABICHHBIX
Ha COXpaHEHHUE PaBHOBECHS B DKOCHCTEMAaX, OXpaHy BUIOB, SKOCUCTEM, OHochepsl);

AKTUBHOE HEMPUATUE NEUCTBUM, MPUHOCAIIMX BPEN OKPYKAKOLIEH NPUPOTHON
cpelne, yMEHUE NPOrHO3UPOBATH HEOJArONPUSTHBIE 3KOJOTMYECKHE MOCIEACTBUS
PEAIPUHUMAEMBIX JIEUCTBUU U NPENOTBPALIATh UX;

HaJIMYHUE PA3BUTOrO 3KOJOTMYECKOIO MBIIUIEHUS, SKOJOTUYECKON KYJIBTYPBI,
OMbITa JAESITEIIBHOCTU 3KOJIOTMYECKOW HANPaBJIECHHOCTH, YMEHUS! PyKOBOACTBOBATHCS
UMHU B TIO3HABATENbHON, KOMMYHUKATUBHON M COIMATIBLHON MPaKTUKE, TOTOBHOCTHU K
YYaCTHIO B IPAKTUYECKOM AESITEIIbHOCTU IKOJIOTMYECKOI HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMSA:



cOPMUPOBAHHOCTh ~MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO Pa3BUTHs HAyKH W OOIIECTBEHHOW MPAKTHKHA, OCHOBAHHOTO Ha JIHAJIOTE
KYJIBTYP, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B TIOJUKYIHTYPHOM MHUDE;

COBEpIIICHCTBOBAHNE SI3BIKOBOH W YHUTATENbCKOM KyJNBTYphl Kak Cpe/ICTBa
B3aMMOJICHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

MOHMMaHue crenuduku OWOJOTMM KaK HayKH, OCO3HaHWS €€ POl B
GbopMHpPOBAaHNY PANMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3JMaHUH IEITOCTHOTO
MPEACTABICHUS] 00 OKPYXKAIOIIEeM MHpPE KaK O €IWHCTBE IMPHUPOJIBI, YEIOBEKa WU
oOmecTBa, B TIO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHUU TpodiieM
COXPaHEHUs IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTUW JJII COBPEMEHHOW ITMBUJIN3AIINHN:
oOecrieueHrsT HOBOTO YPOBHS pa3BUTHS MEAWIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHIA, CITOCOOHBIX pelIaTh peCypCHbIC MPOOIEMBbl Pa3BUTHS YEIIOBEUECCTBA,
MOKWCKa TMyTeW BBIXOAA M3 TJIOOAIBHBIX JKOJOTMYECKHX MpoOjeM U obecreueHus
nepexoja K yCTOMUYMBOMY Pa3BUTHIO, PAIIMOHAILHOMY HMCIOJIb30BAHUIO MPUPOJIHBIX
pecypcoB 1 (hOPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYyYEHWH OWOJIOTMYECKHMX 3HAHWW B  IICIIAX
MOBBIIICHUS OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, KaK COCTaBHOM
4acTH (DYHKIIMOHAJILHON IPaMOTHOCTH OOydJaromuxcs, GopMupyeMoi npu U3y4eHuu
OnoJoruy;

MMOHUMAaHUE CYITHOCTH METOJIOB ITO3HAHMS, HCIOJIb3YeMBIX B €CTCCTBEHHBIX
HayKax, CIHOCOOHOCTH WCIOJb30BaTh IOJydaeMble 3HAHWS JUIA aHalu3a W
OOBSACHEHHUSI SIBJICHUM OKpYKAIOUIEro MUpa M MPOUCXOIAIUX B HEM H3MEHECHUM,
yMEHHUE JeliaTb OOOCHOBAaHHBIE 3aKIIOYEHUS HA OCHOBE HAY4YHBIX (DAKTOB W
MMEIOIINXCS JAHHBIX C IETI0 TTOJIYICHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIFHO HCITOJIB30BaTh OWOJOTHYSCKAE 3HAHMS IS
perieHus Mpo0JIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEeSATEIBHOCTH, TOTOBHOCTH OCYIIECTBISAThH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO AESTEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HEMPEPHIBHOMY  O0Opa3oBaHUIO U
caM00Opa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWHA 110 OWOJOTHH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIBTATDHI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMMBble JUIsi  (OPMUPOBAHUS MHUPOBO33PEHHUS  OOYyYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIEHAYYHbIE MOHATHS, OTPAXKAIOIINE
LEJIOCTHOCTh HAay4yHOM KapTMHBI MHUpa M CHEUM(PHUKY METOAOB IO3HAHMS,



UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, DHEPIUs, SBJICHUE, MPOIECC,
CUCTeMa, Hay4YHbIA (PaKkT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHUS,
Uccre10BaHne, HaO0IEHUEe, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX), YHUBEPCAIbHBIC
yuyeOHble JecTBHUs  (ITO3HABATENbHBIE, KOMMYHUKATHUBHBIE, pETYJISITUBHbBIC),
oOecneunBaromye (GpopmMupoBaHUe (PYHKIIMOHAIBHON I'PaMOTHOCTH M COLMAIBHOMN
KOMIIETEHIIMM ~ OOYy4YaloIIMXCA, CIOCOOHOCTh  OOYyYarolMXCS  KCIOJIb30BaTh
OCBOCHHBIE MEXIHCLMIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSA U YHUBEPCAIbHBIC
yueOHbIE JCHCTBHS B O3HABATEILHON U COLIMATIBLHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS IPOrPaMMbI CPEIHEr0 OOIIEro
oOpa30BaHMsI TOJKHBI OTPAXKAaTh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMHU NMO03HABaTeJbHBIMH
NEeUCTBUSAMM:

1) 6a3oBbIe JIOTHYECKHE A CTBHS:

CaMOCTOSITENIbHO  (OpMyJIHpOBaTh U aKTyaJU3UpoBaThb  IpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOECHHWM 3HAHUUA MPUEMBI JIOTUYECKOIO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMs, KiaccuduKaiuu, 0000IIeHHs ), paCKPhIBATh CMBICI
OMOJIOrMYECKUX MOHATHM (BBIICIATh MX XapaKTEpHble NpPHU3HAKH, YCTaHABIIMBATH
CBSI3U C APYTUMU NOHATUSMH);

ONpeneNnsaTh UENH JEITeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHH HX
JOCTH)KEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

HCIIOJIb30BaTh OHMOJIOTMYECKUE MOHATHUS Uil OOBSICHEHHS (DAKTOB WU SIBICHUMN
KUBOU TIPUPOJIBI;

CTPOUTH JIOTMYECKUE pacCyXICHHs (MHOYKTUBHBIE, JEAyKTUBHBIE, II0
aHAJOTUM), BBIABIATH 3aKOHOMEPHOCTM M MPOTHUBOPEUYUS B paccMaTpPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKJIFOUEHNUS;

OPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA IS IPEACTABICHHS CYILECTBEHHBIX
CBA3€M W OTHOIIEHMH B H3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKxKe
OPOTUBOPEUYHMI pPa3HOr0 poOJa, BBISBIECHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
HMCTOYHHKAX;

pa3pabaThiBaTh IUIaH peHIeHUs NpoOdeMbl ¢ Y4ETOM aHajiu3a HMMEKOUIUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSATENbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH padOTy B YCIOBUSIX PEaJIbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIeN0BATEIbLCKHE TeHCTBHUS:



BJIa/IETh HaBbIKAMHM Yy4E€OHO-UCCIIEI0BATEIbCKON M MPOEKTHOM IEesSTEIBHOCTH,
HaBbIKAMU  paspelieHusi  mpoOjeM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHUYECKHX 3ajad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHMS;

UCIIOJI30BATh PA3JIMYHbIC BUJIbI JACSITEIBHOCTU O MOJTYYEHUIO HOBOTO 3HAHUA,
€ro MHTEPIPETALNU, TPEOOPa30BAHUIO I IPUMEHEHHUIO B YUYEOHBIX CUTYAIUsIX, B TOM
YHCIIe TIPU CO3IaHUU YUYEOHBIX U COIIMANIBHBIX MPOCKTOB,

dbopMHpOBaTH HAYYHBIA THUI MBIIUICHHS, BIIAJETh HAYYHOH TEPMHHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTb H (OPMYJIUPOBATH COOCTBEHHbIC 3aJaud B 00pa3oBaTelIbHON
JESITeIbHOCTU Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITh TPUYMHHO-CJICICTBEHHBIE CBS3M U aKTyaJlM3MpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs], HAXOAUTh apTyMEHTHI JIJIsl I0Ka3aTeIbCTBa CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PELICHUS 3aJaul pe3yibTaTbl, KpUTUUECKU
OILICHMBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIIECHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh 1EJICHAIIPABJICHHbBII MOUCK IEpeHOca CPEeICTB U CHOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh TEPEHOCUTh 3HAHHUA B IO3HABATEIBHYI0O M MPAKTUYECKYIO 0O0JIacTH
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJIEW, MpeJJiaraTb OPUTHMHAIbHBIC TOJXOJbI U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0NyCKAIOIINE albTepHATUBHBIC PELLICHUS.

3) pabora ¢ unpopmanueii:

OpUEHTHUPOBATHCSA B PA3IMYHBIX MCTOYHUMKAX MHPOpMALMU (TEKCTE y4eOHOTO
nocodusi, Hay4YHO-TIOMYJISIPHOM  JuTepaType, OHOJIOTMYECKHX  CJoBapsAx U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHETe), aHaIW3UpPOBATH
MH(POPMAIUIO Pa3IMYHbIX BUJIOB U (DOPM MpEACTABICHUS, KPUTHUYECKH OLIEHUBATh €€
JOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCTD;

dopMynupOBaTh 3ampochl U NPUMEHATH Pa3jMYHbIE METOIbl MPH TOWUCKE U
otOope Ouosornueckord wHGOpMAIMKM, HEOOXOMUMOW I BBIMOJHEHUS Y4YeOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIOJB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AKTHBHOTO HWCIOJB30BAHUS Pa3IMUHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMaJbHYI0  (opMy  HpeacTaBieHUS
ouonornueckoi nHPopMaluu (Cxemsbl, rpaduKu, TUArpaMMbl, TaOIUIIbI, PUCYHKU U

Ipyroe);



UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyecTBe CpeACTBAa IMpu paboTe ¢
Oouonoruueckod  HMHPOpMAIMEN: TPUMEHATh XMUMHYECKHe, (PHU3NYECKHEe U
MaTeMaTHYeCKHE 3HAKH W CHUMBOJBL, (GopMylbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPEe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJIa/ICTh HABbIKAaMU PACIIO3HABAHUS U 3alUTHI HH(MOpMAIMU, THHOPMAIIMOHHON
0€30MacCHOCTH TUYHOCTH.

OBJajieHUe YHHBEPCAJbLHBIME KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) ob1enne:

OCYUIIECTBJISAITh KOMMYHUKAIIMU BO BceX cdepax >KM3HU, aKTUBHO y4acTBOBATH B
JUanore WiM JAUCKYCCHUU IO CYIIECTBY OOCYKJaeMol TeMbl (YMEHHE 3a]aBaThb
BONPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTEIBHO BBIMOJHEHUS TIpe/iaracMoun
3a/layd, YYUTHIBAaTh MHTEPECHl W COTJIACOBAHHOCTH TO3MIIMH JAPYTMX YYaCTHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CpeACTBa OOIIEHUS, TMOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUid, YMETh
CMATYATh KOH(QJIMKTHI K BECTH IIEPETOBOPHI;

BIIQJIETh Pa3MYHBIMH CIIOCOOaMU OOIICHHS W B3aWMOJEHUCTBHUS, MOHMMATH
HaAMEPEHUS IPYTUX JIIOJICH, TPOSBIISITh YBAKUTEILHOE OTHOIIIEHUE K COOECETHUKY U
B KOPPEKTHOU PopMme HopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOIb30BAHHEM
SI3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAs JeSITeJbHOCTh:

MOHUMAaTh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIAMBUIYaJTbHON
paboThI TIpU pelIeHUU OMOJOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
MIPUMEHEHUS TPYIIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOMW 3a/1a4H;

BBIOMPATh TEMATUKy W METOABl COBMECTHBIX JEUCTBHH ¢ Y4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEHN Ka)0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh  IIEIM  COBMECTHOW  JCSTEIBHOCTH,  OpPraHU30BHIBATH U
KOOPJIMHUPOBATh JEUCTBUSL MO €€ JOCTHUKCHHUIO: COCTaBJIATH IUJIaH JICHCTBHM,
pacmpeneniarTb poiu C Y4ETOM MHEHUH YyYaCTHUKOB, OOCYXAAaTh pE3yNbTaThl
COBMECTHOU paboThI;

OIICHMBATh Kau€CTBO CBOETO BKJIAJIa M KAKJOTO YYaCTHHUKA KOMaH/bl B OOIINIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIC TPOCKTHI, OICHWBATh WJACH C TIO3WUIMH HOBHU3HBI,
OpUTHHATBHOCTH, TTPAKTUICCKON 3HAYUMOCTH;

OCYIIECTBIISITh  MO3UTUBHOE CTPAaTETHMUECKOe TMOBEACHHE B  Pa3IMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasTHBHBIMHU JeHCTBUSIMMU:

1) camoopranu3anusi:



UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHUS JJIs1 BBISIBJICHUS MPOOJIEM U UX PELICHUs
B 'KM3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh HA OCHOBE OHOJOTMYECKMX 3HAHUU IIEJEBBIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JIEUCTBUSIX M MOCTYIKAaX MO OTHOIICHUIO K >KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIINX;

CaMOCTOSTENIbHO OCYIIECTBISATh MO3HABATEIbHYIO JE€ATE€IbHOCTh, BBISBIATDH
MpoOJIeMbI, CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIC 33a4ll B 0Opa30BaTEIHLHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PEHICHUS MPOOJIEMBbl ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;

JieaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIHUPOKON 3PYIULIUUA B Pa3HbIX
00JacTAX 3HAHUM, MOCTOSIHHO IOBBINIATH CBOM 0Opa30BaTENIbHBIM M KYJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHUBBI B AESTEIBHOCTb,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJIETh HaBBIKAMU MO3HABATEIBLHON peIeKCUU KaK OCO3HAHUSI COBEPILIAEMBIX
NEUCTBAM M  MBICIUTEIBHBIX IMPOLECCOB, HX PE3yJbTaTOB M OCHOBAaHMWIA,
UCIOJb30BaTh NPUEMBI pediekcud JUisi OLEHKM CHUTyallMM, BbIOOpa BEPHOIO
pelieHus;

YMETh OLICHMBaTh PUCKM M CBOEBPEMEHHO MPUHUMATh PEHIEHUS MO0 UX
CHUKEHUIO;

OPUHUMATh MOTUBBI W AapryMEHTBl JPYIrUX I[PU aHajJu3€ pe3yJbTaToB
NEeSATENBHOCTH;

3) npuHsATHE ceOsl U APYrUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTUBBI W AapryMEHTBl JIPYyTMX IIPU aHajJu3€ pe3yJbTaToB
NEeSATENBHOCTH;

NPU3HABATH CBOE MPABO M MPABO JPYTHMX HA OLIMOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeaoBeKa.

NPEAMETHBIE PE3YJIBTATHI



[IpeameTHbie pe3ynbTarthl ocBoeHuss nporpammbl COO 1o Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOHAIOT crienuduyeckue s yueOHoro mpenmera «buomoruspy
Hay4HbIC 3HAHUS, YMEHHUS W CIOCOOBI ACHCTBUN MO OCBOCHHIO, MHTEPIPETALUU U
npeo0pa3oBaHUI0 3HAHUM, BUBI JCSTEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAaHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4YEOHBIX CHUTyallUiX, a TakKe B peajbHBIX
KU3HEHHBIX CHUTyalWsAX, CBA3aHHBIX C Owuojorueid. B mporpamme mnpeameTHbIe
pe3yNbTaThl MPEACTABICHBI IO TOAAM O0yUYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOCHUS ydyeOHOro mnpenmera «buonorus» ¢ 10
Kjacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE€ U POJIM OMOJIOTMH B CHUCTEME HAyYHOTO
3HAaHUA €CTECTBEHHBIX HAayK, B (POPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHS, O BKIIAJC POCCUHCKUX U 3apyOEKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIILHONM I'PaMOTHOCTH Y€JIOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJIEpPKaHUE OHOJOTMYECKUX TEPMUHOB U IOHSTHIA:
KU3Hb, KJIIETKA, OPraHU3M, MeTa0b0au3M (0OMEH BEIIECTB M MPEBPALEHUE YHEPTUN),
romeoctas  (caMoperyjsiiiusi), ypOBHEBas  OpraHu3aiusi JKUBBIX  CHCTEM,
CaMOBOCITPOU3BeIeHUE (PENPOIYKIHs), HACAEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHUE H3Jaratb OHOJOTMYECKHEe Teopuu (KJIETOYHas, XpPOMOCOMHas,
MyTalMOHHAs, [IEHTpajbHasA I0rMa MOJIEKYJISIpHOU Ononorun), 3akonsl (I'. Mengens,
T. Moprana, H. W. BaBunoBa) u yuenus (0 IEHTpax MHOrooOpasusi u
IPOUCXOXKIEHUS KyIbTypHbIX pacteHuid H. V. BaBunosa), onpenensiTe rpaHuibl UX
IPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHUE BIAJETh METOJAaMU HAyYHOI'O MO3HAaHUsS B OMOJIOTMU: HAOIIOJECHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus W MPOBEJICHUE
OMOJIOrMYECKOro IKCIEPUMEHTA, BBIJBUKEHHE TMIIOTE3bl, BBISIBICHUE 3aBUCUMOCTHU
MEXJy HCCIEAYEMbIMH BEJIIMYMHAMH, OOBSCHEHHE IIOJIyYEHHBIX pPE3yJbTaTOB,
UCII0JIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA
OCHOBAHHH MOJYYEHHBIX PE3YJbTAaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT H
SYKapuOT, OJHOKJIETOYHBIX W MHOTOKJETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IpoueccoB: OOMEHa BEIECTB U MPEBpAllleHHUs SHEPIUU B KIETKE, (POTOCHHTE3a,
IUTACTUYECKOTO UM HHEPreTUYecKOro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOAOTBOPEHUS,  PA3MHOXKEHHS, MHAMBUAYAJbHOTO  Pa3BUTHUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE TNPUMEHSATh MOJy4YEHHbIE 3HAHUS [JIs1 OOBSICHEHHS] OWOJIOTHYECKUX
MPOLIECCOB W SIBJICHUW, JUISI MPUHATHS MPAKTUYECKUX PELICHUWH B IMOBCEIHEBHOU
KU3HM C LEeJIpl0 oOecreyeHusi O€30MacHOCTH CBOETO 3/I0pPOBbS W 370POBbSA



OKPY>KAIOIUX JIIOJIEH, COOJIIOIEHNST HOPM TPaMOTHOTO MOBEJIEHHUS B OKpY’Karolen
OPUPOIHON cpede, MOHMMAaHHE HEOOXOJUMOCTH HCIHOJIB30BAaHUS JOCTUIKECHHUN
COBPEMEHHOU ounonorun 151 OMOTEXHOJIOTHIA TUISL PalMOHAIIBHOTO
PUPOJONIOIb30BAHMS;

YMEHHE pEelIaTh HIEMEHTAapPHbIE TEHETUUECKHUE 3314l HA MOHO- U TUTHOPUIHOE
CKpEIlMBAaHUE, CIEIUICHHOE HAcleOBaHUE, COCTaBISATH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBAHUSA JUIS MIPeICKa3aHus HAaCIEAOBaHUS TPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJHATH JIa0OpaTOpHbIE M TMpaKTUYECKUue paboThl, COOIIOIATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHMUECKH OLIEHUBATh M  HUHTEPIPETHPOBATh HH(POPMALUIO
OMOJOTHYECKOTO  COACpXaHHs, BKIIOYAIOUIYI0 TICEBIOHAyYHbIE 3HAHUA U3
pa3IMYHBIX MCTOYHUKOB (CpeJcTBa MaccoBOM WHGOpMAIUU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), ITUYECKHE aCHEKThl COBPEMEHHBIX HCCICJOBAHUA B OHOJIOTHH,
MeAULINHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHNUs, 00001Iast
OHoI0rHYecKyI0 HH(OPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB, TPaMOTHO HUCIIOIB30BATh
MOHSATUHHBIN anmapat OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMeHnoBaHue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NMPoOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
1 buosorus kax Hayka 6 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbIe CHUCTEMBI M KX OpraHU3aIlHs 5 bubnnorexa [JOK
p 1 https://m.edsoo.ru/7f41¢c292
. bubmuoreka [{OK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 9 1 https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
4 XK 21
HBHEACATENBHOCTD KIICTKH https://m.edsoo.ru/7f41¢c292
PazMHOkeHUE 1 HHAMBUAYATHLHOE Pa3BUTHE bu6nmorexa LIOK
5 6 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHYHUBOCTD 12 15 bu6mmoteka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3MoB. OCHOBBI 6 but6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
P
8 C3CPBHOC Bpemi 3 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 0 4
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KVIACC
KoandecTBo yacoB 1 3 b
aTa JIEKTPOHHBIE U (POBLIE
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue P P
Bcero H3ydyeHusi oOpa3oBaTeibHbIE pecypchl
padoThI padoThI
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
bubmuoreka [JOK
http://school-
collection.edu.ru/catalog/res/0032fal5-
2. OOBeKT u3ydeHus 6MoJIOruu 1 be2a-43ea-bd42-
700b4ad4009d/?from=31bfe906-806a-
46a9-bad0-570771054967&
MeTo/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpakTuueckas padora Ne 1
3 «Hcnonb3oBanue pa3IUnYHBIX 1 0.5 bubmmorexa LHOK
' P ' https://m.eds00.ru/863e6122
METOJIOB TPU U3YUYECHUU
OHOJIOTHYECKUX OOBEKTOBY
4 MeToabl O3HAHUS KUBOU IPUPOIEI 1 bubmmorexa [TOK
' A PHPOZBL. https://m.edso0.ru/863e6122
5 MeToabl O3HAHUS KUBOU IPUPOIEI 1 bubmmorexa [TOK
' A PHPOZBL. https://m.eds00.ru/863e6122
5 O06006111eH1E TeMBI «broIorns Kax
' HayKa»
1. buonornueckue cucTeMsl, MPOIIECCHI 1 bu6mmoreka [{OK



https://m.edsoo.ru/863e6122
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" UX U3YYCHUEC

https://m.edsoo.ru/863e6564

Kiterounslii 1 MOJNEKYJIIPHBIN

bu6mmoreka [JOK

8. OBCHb OpraHu3a
YPOBCHS Opraniiattin https://m.eds00.ru/863e6564
OHOJIOTHYECKUX CHCTEM
OpraHu3MeHHbBIA U MOMYJISLIMOHHO —
9 BHJIOBOI YPOBHHU OpraHU3aI[i{ bubmorera [JOK
' A P P i https://m.eds00.ru/863e6564
OHOJIOTHYECKUX CUCTEM
DKOCUCTEMHBIN U OUOChEpHbIi
10 OBEHb OpraHH3aIMHU bubmorexa [JOK
' P P 1 https://m.eds00.ru/863e6564
OMOJIOTMYECKUX CHCTEM
[ToBTOpeHue u 06001IeHNE TEMBI
11. «bHoornueckue CUCTEMBI,
MIPOIIECCHI U UX U3YUCHHE)»
12 XuMU4YeCcKui cocTaB KJIeTKH. Boga u bubmuorexa [JOK
' MHHEPAIbHbIE COJTH https://m.edso0.ru/863e674e
13 Bojaa 1 MuHepalibHEIE COJIH bubmorera [JOK
' s P https://m.eds00.ru/863e6564
bu6mmoreka [JOK
14, benku. CocTaB u cTpoeHne 6eKo
i TaB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
Karanu3atopsl. JlaboparopHas
15 pabora Ne 1 «M3yuenue 05 bubmuorexa [JOK
KaTaJIUTHICCKON aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMIIIa3bl
WJIM KaTaiasbl)»
16 depMeHThl — OHOJIOTHYECKHE bubnuorexa [JOK

KaTaJn3aTophl.

https://m.edsoo.ru/863e6b72
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https://m.edsoo.ru/863e6564
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bu6mmoreka [JOK

1. YreBoRs. AL https://m.eds00.ru/863e6870
bu6mmoreka [JOK
18 Hyxentosbie kucnotst. ATO https://m.eds00.ru/863e6d5c
19 Bupycs — Hekiierounas hopma bubnnoreka [JOK
' KU3HH. https://m.edso0.ru/863e6d5¢c
20. [ToBTOpenue u 06001IEHNE TEMBI
«XHUMHUYECKUN COCTAB KIETKM»
21 Hcropus u MmeTo bl U3ydeHUs bubnuoreka [IOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
99 Hcropus u meToasl U3ydeHus bubnuoreka [IOK
' kietku. O011as XapakTepuCTUKa. https://m.edso0o.ru/863e6e88
23 Knerka kak 1iemocTHas xuBast bu6mmoreka [IOK
cucremMa https://m.eds00.ru/863e6e88
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
JlabopaTtopHas pabota Ne 2
«W3yueHne cTpoeHus KIeTOK bub6nuorexa [IOK
24, pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaKkTepHii Mol MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOIIpenapaTax u ux
OMHUCaHUE»
Oco0eHHOCTH CTPOEHUS KIETOK bubmorexa HOK
25. HPOKAPHOTOB H SYKAPHOTOB https://m.edso00.ru/863e6ff0
https://m.eds00.ru/863e716c
26. CrtpoeHue KIeTKU: 00IIHMe CBEICHMSI.
bu6nmoreka [JOK
27. Knerounas memOpana u nuroriazmMa https://m.edso00.ru/863e6ff0

https://m.edso00.ru/863e716c¢
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Pu6ocomsr. Smpo.

bu6mmoreka [JOK

28. 5 https://m.edso00.ru/863e6ff0
HAOTUIASMATHHECKA CeTh https://m.eds00.ru/863e716¢
Bakyonu. Kommieke IN'osbmku. bubmmorexa [JOK
29. P https://m.edso0.ru/863e6ff0
H30COMbIE https://m.eds00.ru/863e716¢
bu6mmoreka [IOK
30. Muroxonapuu.l Lmactub. https://m.edso00.ru/863e6ff0
https://m.edso00.ru/863e716¢
Opranoue! aBrkeHus. Kiierounbie bubmorera [JOK
31. P ' https://m.eds00.ru/863e6ff0
BITHOHCHUA https://m.edso00.ru/863e716¢
bubmuoreka [JOK
32 Obuen Bemects 1 MeTAGOM3M https://m.edso00.ru/863e766¢
. bubmuorexa [JOK
33. DHepreTrndeckuii 0OMEH B KIIETKE https:/m.edsoo.ru/863e766¢
34 ['mukonau3 1 OKuCIUTEIBbHOE bubmuorexa [JOK
' bochopunupoBanue https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
35. o . X
OTOCHHTES. ACMOCHHTES https://m.eds00.ru/863e7c98
bu6mmoreka [JOK
36. IT 7
mactueciuii odmen https://m.edso0.ru/863e7aae
JKu3zHeHHBIN UK KIETKU. Jlenenne
kJeTku. Muros. JlabopatopHas Bu6 [IOK
nOIMOTEeKA
7. o3 «H :
3 pabota Ne 3 «HaOmroneHne MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKpPOIIpEapaTax»
38. Buocunres 6enka. Peakius bu6nmoreka [JOK
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MaTpu4YHOI'0 CMHTE3a

https://m.edso0.ru/863e796e

bubmuoreka [JOK
39. Tpaucnsums — duocunres beka hitps://m.eds00.ru/863e796¢
40, Hexnerounsie popMbl )KU3HU — bubnuoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
a1 [ToBTOpEeHME M 0000IIIEHNE TEMBI
«Knerouynas teopus»
bubmuoreka [JOK
42. @OpMBI pa3sMHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnuotexa [JOK
43. Meiios https://m.eds00.ru/863e7f4a
bu6mmoreka [IOK
44 l'aweroreties https://m.edso00.ru/863e7f4a
bu6mmoreka [JOK
45. Muros https://m.edso00.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE TOJIOBBIX
kJeToK. OmIoJ0TBOpEHHE.
JlaGopatopHnas pabota Ne 4 bu6nuorexa [IOK
46. 0.5
«M3yueHne CTpoeHHS MOTOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOITpenaparax»
47 NuauBuayanbHOE pa3BUTHE bubnuorexa [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
48, I'enetnka — Hayka o bubnuorexa [JOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTHU https://m.edso00.ru/863e86f2
49. 3aKOHOMEPHOCTH HACTIEIOBaAHUS bu6nmoreka [JOK

MPU3HAKOB. MOHOTHOpUTHOE

https://m.edso00.ru/863e8878
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CKpC€UIKMBaHUE

JluruOpuHoe ckpermuBanme. 3aKOH

50. HE3aBHCHMOTO HACIICOBAHUS bubmmorexa [JOK
https://m.edso00.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclIeI0BaHHE
npusHakoB. JlaboparopHas padora Ne
5 «M3y4yeHue pe3yabpTaToB bubnunoreka [JOK

o1 0.5
MOHOTHOPUAHOTO U AUTHOPHIHOTO https://m.eds00.ru/863e8c60
CKPEIIMBAHUS Y TIPO30(DHIIBI HA
TOTOBBIX MUKPOIIPEapaTax»

5o I'enetuka mona. HacinenoBanue bubmuorexa [JOK
MPU3HAKOB, CUEIICHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencrsennas
M3MEHYMBOCTB. JlabopaTropHast

53, pabota Ne 6. M3yuenue 05 bu6nuorexa [IOK
MOAN(GUKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHUE BApUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOIN»

54 N3menunBocTh. HenacnencTBenHas bubmuoreka [JOK
W3MEHYUBOCTD. https://m.edso0o.ru/863e8efe
HacnencrBenHass "3MEHYMBOCTb.

55, JlaGopatopnas pabora Ne 7. «AHanu3 05 bubnnoreka [JOK
MyTalUi y 1po30(HIIbl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MUKpOTIpernaparax»»

56. HacnencrBenHass n3MeHUYUBOCTD. bubmorexa [TOK

https://m.edsoo.ru/863e8efe

57. I'enetuka yeaoBeka bubmorexa HOK

https://m.edso0.ru/863e8d78
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bu6mmoreka [JOK

o8. Peneriica ueroexa 1 https://m.eds00.ru/863e8d78
O00011EeHME 110 TEME
59. «HacnencTrBeHHOCTS U N3MEHYUBOCTH 1
OpPraHU3MOB»
bubmuorexa [IOK
00. Ceneiius Kax Hayka H Ipowece 1 https://m.edsogru/863e9214
61 MeToabl U JOCTHKEHUS CEJIEKIIUU 1 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
62. buotexHoorus Kak orpacib 1 bubnuorexa [JOK
IIPOU3BOJCTBA https://m.eds00.ru/863e9336
63. buorexnonorus kak orpacib 1 bubnunoreka [JOK
pOM3BOCTBA ( https://m.edso0.ru/863e9336
64. Binsane okpyxarolei cpeibl Ha 1 bubnuorexa [JOK
JKUBBIE OpraHU3MBbl https://m.eds00.ru/863e9336
65. Bnusinue okpyskaronieit cpezibl Ha 1 bu6nuorexa [IOK
JKUBBIC OpraHU3MBbI https://m.eds00.ru/863e9336
66. [ToBTOpeHme u 060061IeHUE Kypca 1
6uonorun 10 kiacca
67, [ToBTOpenue u o0o0IIEHNE KypCa 1
6uonorun 10 kiacca
68. Hrorosag arrecranus 1
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox

pen. [laceunuka B.B., Akunonepnoe o6mectBo «M3narensctBo «IIpocBemieHuey

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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