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MNOACHUTEJIBHAS 3AIINCKA

[TIpu pa3paboTke mMporpaMMbl MO OHOJNOTUU TEOPETUUYECKYI0O OCHOBY [UISl OIpEAeTeHUS
MOJXOM0B K (OPMHUPOBAHUIO conepKaHust ydeOHoro mpeamera «buomorus» cocTaBuiIm:
koHnentyanbHbie monokenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH LEJNeH, CoaepKaHus,
pe3ynbTaToB 00y4YeHHs U TPeOOBAaHUN K YPOBHIO TIOJITOTOBKH BBIMTYCKHUKOB, MOJIOKEHUST 00 OOIINX
HeNsAX M MPUHLUMNAX, XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit denepaluu, a Takke MOJIOKEHUS O crielnpuKe OMOIOTur, e€ 3HaYeHUN
B [TO3HAHUU JKUBOM MPHUPOJBI U 00ECIICUCHUH CYILIECTBOBAHUS YeIOBeUecKoro oomecrsa. CorimacHo
HA3BaHHBIM TIOJOXKEHHSM, OIpENeiIeHbl OCHOBHbIE (YHKIMHM MPOrpaMMbl MO OHONOTMU U €€
CTPYKTYypa.

[Iporpamma mo Ouomoruu Ja€t mpencTaBieHHUE O IElsIX, 00 o0me crparerun oOydeHWs,
BOCITUTaHHS M PAa3BUTHUS OOYYAIOLINXCS CpPECTBaMU yueOHoro npeamera «buonorusy, onpenenser
00s13aTeIbHOE TIPEIMETHOE COJIEpKaHue, ero CTPYKTYpPY, pacmpeleieHue Mo paszieiiaM U TeMaM,
PEKOMEHIYEMYIO TIOCIEA0BaTENIbHOCTh U3YUEHHS yUeOHOr0 MaTepuana ¢ y4éTOM MEKIIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBs3€l, JOrMKM 00pa3oBaTeIbHOrO IMpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jaronuxcs.

B nporpamme 1mo 610I0rUN TaKKe YUUTHIBAIOTCS TPEOOBAHMS K TUIAHUPYEMBIM JINYHOCTHBIM,
METanpeAMETHBIM M TPEIMETHBIM pe3ysibTaTaM OOydeHHs B (OPMUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHON  NIEATENbHOCTH/Y4eOHBIX  JEHCTBUH  OOyYaromuxcss 1O  OCBOCHHIO
coJiepKaHusl OMOJIOTMYECKOr0 00pa30BaHUs.

B nporpamme no Oumonorum (10—11 kmaccel, 0a30BbId ypOBEHb) pEaTUM30BaH MPUHIIHUII
MIPEEMCTBEHHOCTH B U3YUE€HUU OMOJIOTUY, OJ1arofaps ueMy B Heil IpocMaTpUBaeTCsl HAIIPaBJICHHOCTD
Ha pa3BUTHE 3HAHUM, CBS3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
[IEHHOCTHBIX OPHEHTALUN JIMYHOCTH, SKOJIOTMYECKOTO MBIIIJICHUS, MPEACTABICHUI O 3I0POBOM
oOpase >KU3HU U Oepe’KHbIM OTHOILIEHUEM K OKpYyXarouieil npupoaHoi cpene. [loaromy Hapsiny c
U3y4eHHEM OOIIEeOMONIOrHYeCKUX TEOpUH, a TakKe 3HaHUU O CTPOCHMU KMBBIX CHUCTEM Pa3HOrO
paHra u CyIHOCTH OCHOBHBIX ITPOTEKAIOIIMX B HUX MIPOLECCOB B IPOrpaMMe 110 OUOJIOTHH YAEIEHO
BHHUMaHUE UCTIOIB30BAHUIO MMOTYYCHHBIX 3HAHHUH B TOBCEHEBHOM KU3HU IS PEIICHUS] TPUKIATHBIX
3aJa4, B TOM 4HCIE: MNPOPHIAKTUKH HACIEACTBEHHBIX 3a00/IeBaHUN 4YeNOBEKa, MEIUKO-
TeHETUYECKOr0 KOHCYJIbTHPOBAHUS, OOOCHOBAHUS HKOJIOIMUYECKH IIEJIECO00pa3HOro MOBEACHUS B
OKpY>Kalolllel MPUPOJAHON Cpejie, aHaJIhu3a BIIUSHUS XO3SIMCTBEHHON JEATEIIbHOCTH 4YelOBEKa Ha
COCTOSIHME TPUPOAHBIX M HCKYCCTBEHHBIX 3KOCHUCTEM. YCWJIEHME BHMMAHMS K MPUKIATHON
HAIpPaBIEHHOCTH y4eOHOro npeaMera «buonorus» mpoaUKTOBaHO HEOOXOAUMOCTBIO 0OeCTIEYeHHS
YCIIOBUHN JUISI PEUICHUs OJHOM M3 aKTyaJbHBIX 3aj[ad IIKOJIBFHOI'0 OMOJIOTHYECKOro oOpa3oBaHUS,
KOTOpasi Tmpennoiaraer (opMHpOBaHHE Y OOYyYalOIIMXCS CIIOCOOHOCTH aJalTHpPOBATBCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOILEr0CsS COBPEMEHHOIO MUPA.

buonoruss Ha ypoBHe cpeaHero oOuiero obpa3oBaHMs 3aHMMaeT BaxHoe Mecto. OHa
obecnieunBaer (OpMHUpOBaHME Yy OOYy4alOUIMXCA TMPEACTaBICHUM O HaydyHOW KapTHHE MHpa,
pacupsier U 0000IIaeT 3HaHUS O JKUBOM Mpupoje, €€ OTIMYUTENbHBIX MPU3HAKaX — YPOBHEBOM
OpraHM3allil ¥ DHBOJIOLMH, CO3AAET YCIOBUS JUIsl: TIO3HAHMSI 3aKOHOB JKMBOM IPUPOJBI,
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dbopmupoBaHus PYHKIIMOHATBHON IPAMOTHOCTH, HABBIKOB 3/I0POBOT'0 ¥ 0€30IacCHOTr0 00pasa KHU3HH,
9KOJIOTMYECKOT O MBIIUIEHHUS, IIEHHOCTHOTO OTHOIICHHS K KUBOM MPUPOJIE U YEIOBEKY.

Bornpiioe 3HaueHne OMOIOTHST UMEET TaKXKe JUIsl PeLICHUS BOCIUTATENbHBIX U Pa3BUBAIOLINX
3amad cpefHero oOmiero oOpa3oBaHMs, colUanu3anuu obOydaromuxcs. M3yuenue Ouomoruu
obecrieynBaeT yciuoBHA Ui (OPMUPOBAHHMS HMHTEIUICKTYAJIbHBIX, KOMMYHUKALMOHHBIX |
UH(OPMAILIMOHHBIX HAaBBIKOB, 3CTETUYECKOM KYJIbTYpPHhl, CHOCOOCTBYET UHTErpallui OMOIOrHYECKHX
3HaHUH C TPEJCTABICHUSMHU W3 JIPYTHX YYEOHBIX MPEIMETOB, B YACTHOCTH, (DU3HKH, XUMHH H
reorpaduu. HazBanHble Mog0XeHHs 0 IpeJHa3HaYeHUH yueOHOro npeamera «buonorus» coctaBuiu
OCHOBY Ul ONpEJENeHus TOAXOM0B K OTOOPY M CTPYKTYPHPOBAHHIO €ro COJCpPKAHMUSA,
NPECTaBICHHOr0 B IPOrpaMMe 1o OMOIOTUH.

Ot60p conmepkanus yuebHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3ULIUK KYIBTYPOCOOOPA3HOTO IMOAXO0Aa, B COOTBETCTBHH C KOTOPBIM OOYYArOIIMECsS TOJKHBI
OCBOUTH 3HAaHUS U yMEHHS, 3HAUMMble Uil (GOPMUPOBAHUSA OOLIEH KyIbTYpHI, ONpEAeISIoNne
aJIcKBaTHOE IIOBEJCHHME 4YEJIOBEKA B OKpY)KAIOLIEH MPUPOAHON cpele, BOCTPEOOBAaHHBIE B
MOBCETHEBHOM XU3HU M MPAKTHYECKON nestenbHOCTH. Ocoboe MecTo B 3TOW CHCTeMe 3HAHUM
3aHUMAIOT AJIEMEHTHI COJIEPKAHMUS, KOTOPBIE CITY)KaT OCHOBOH 111 ()OPMUPOBAHUS MTPEIICTABIICHHIA O
COBPEMEHHOW €CTECTBEHHO-HAyYyHOW KapTHHE MHpa M IIEHHOCTHBIX OpPHEHTAIUSAX JIMYHOCTH,
CIOCOOCTBYIOIIMUX TYMaHU3AIIMN OMOJIOTHYECKOT0 00pa30oBaHUsI.

CTpyKTypHpOBaHHE COJAEp)KaHUS Y4eOHOro Marepuaisa B MporpaMMe IO OHOJOTHH
OCYILIECTBJIEHO C Y4Y€TOM HPHOPUTETHOrO 3HAYEHHUs 3HAHUU 00 OTIIMUUTENBHBIX OCOOEHHOCTSIX
JKUBOH IIPUPOJBL, O €€ YPOBHEBOM OpPraHU3alMy U DBOJIIOLMU. B COOTBETCTBUU C OTUM B CTPYKTYpE
yuebHoro npeamera «buonorus» BblIeNEHbI CIEAYIOIINE cojlepKaTenbHble TMHIM: «buonorus kax
Hayka. Mero/pl HaydyHOro Mo3HaHus», «Kietka kak Ouonornyeckas cucteman, «OpraHu3m Kak
Ouonoruueckas cucrema», «Cuctema U MHOrooOpa3zue OpraHudeckoro Mupa», « IBOMIOIUS KUBOM
IPUPOABIY, «IKOCHCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTH Y.

Llenp wu3ydyeHuss yueOHOro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIAJCHHE
00yJaroImuMUCs 3HAHUSMH O CTPYKTYPHO-(YHKIMOHAIFHON OPTaHMU3aliU KUBBIX CUCTEM Pa3HOTO
paHra v mpuoOpeTeHne yMEHUI HCIOIb30BaTh 3TU 3HAHUS JJIS TPAMOTHBIX AEHCTBUI B OTHOIIEHUHU
00BEKTOB JKUBOU MPHUPOJIBI M PEIICHHSI PA3INIHBIX KU3HEHHBIX TPOOIIEM.

JocTiwkenne nenu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypoBHE
o0ecrieunBaeTcs peleHueM CIeayoIuX 3a/1ay:

OCBOCHHE O00YYarOIIMMUCS CUCTEMbI 3HAHUN O OMOJIOTMYECKUX TEOpHUSIX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSX, THIOTe3aX, MpaBUilaX, CIyXKaIlIuX OCHOBOH s (OpMHUpOBaHUS TIPEICTABICHUN
0 €CTECTBEHHO-HAyYHOH KapTHHE MUpA, O METO/IaX HAYYHOTrO IMO3HAHMS, CTPOCHUH, MHOT000pa3nu
U OCOOEHHOCTSIX HBBIX CHCTEM pPAa3HOTO YpPOBHS OpPTraHM3aIlMH, BBIJAIOIIMXCS OTKPBITUAX U
COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOIIOTHH;

dbopmMupoBaHue y OOy4arolMXCs TMO3HABaTENbHBIX, HHTEIUIEKTYalbHBIX W TBOPYECKHUX
CTIIOCOOHOCTEH B MpOIecce aHaIM3a JAHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUU HAyYHBIX B3TIISAI0B, HICH
U TTO/IXOJIOB K M3YUEHHIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3allu;

CTAHOBJICHHE Y OOy4JarOIIMXCs 00mel KyabTyphl, PYHKIIMOHAILHON TPaMOTHOCTH, Pa3BUTHE
YMEHUH OOBSACHATH U OLEHHUBATH SIBJICHHUS OKPYXKAIOIIErO MHUpa >KUBOW HPUPOAbI Ha OCHOBAHUH
3HAHUU U OIBITA, TOJYYEHHBIX MPU U3YUYEHUU OUOJIOTHH;

dopmupoBanue y 00y4aromuxcst yMEHUH WUTIOCTPUPOBATh 3HaYeHNE OMOTOrMUECKUX 3HAaHUN
B IMPAKTUYECKON NEATEIbHOCTH YENOBEKAa, PA3BUTHUH COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTUU U
arpoOMOTEXHOJIOTHI;
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BOCIIMTaHHUE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM JKUBOH IPUPOIbI,
HEOOXOIMMOCTH OEpeKHOTO OTHOIIEHUS K HEll, COOMI0OCHHS] STUYECKHX HOPM MpU MPOBEICHUU
OMOJIOTHYECKHUX MCCIIEIOBAHMI,

OCO3HAaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHUU MJIs TOBBIIICHHS YPOBHS SKOJIOTHMUECKON
KYJIBTYPBI, U (HOPMUPOBAHHS HAYYHOT'O MHPOBO33PEHUS;

IpUMEHEHHE NPUOOPETEHHBIX 3HAHMM M yYMEHMH B MOBCEAHEBHOW MXH3HHM JUIS OLIEHKU
NOCJIeICTBUI CBOEH AESITEIbHOCTHU 110 OTHOIIECHHUIO K OKpYXKalollel cpeie, COOCTBEHHOMY 3/10pOBBIO,
000CHOBaHUE U COOJIIOIEHHE MEp POPHIAKTUKHI 3a00JIeBaHU.

B cucreme cpegnero ob6mero obpazoBanusi «buonorus», mzydaemas Ha 0a30BOM YpOBHE,
ABIsieTC 00s3aTeNIbHBIM Y4EOHBIM IPEIMETOM, BXOIAIIMM B COCTaB NpeAMETHOH o0macTu
«EcTecTBeHHO-HAY4YHBIE TPEAMETHI.

COILEPKAHHUE OBYYEHUSA
Tema 1. buoJsiorusi kKak Hayka.

buonorusa xak Hayka. CBsi3b OMOJOIMM C OOIIECTBEHHBIMHM, TEXHUYECKUMH U JAPYrUMU
€CTeCTBEHHBIMH Haykamu, Quiocopueii, 3THKOW, SCTETHMKOW U mpaBoM. Ponbp Ouomoruu B
(opMHUpPOBaHUU COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucreMa OMOIOrMuYecKUX HayK.

MeTtoabl O3HAHUS KUBOW MPHUPOJbI (HAOMIOAEHUE, SKCIIEPUMEHT, OIMCAHUE, U3MEpEHue,
KJaccu(uKaIus, MOACIMPOBAHUE, CTATHCTHYECKasT 00padOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toptpersi: Y. lapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU TPUPOIIBIY.

JlaGopaTopHble U IpaKkTHYecKue padoThi:

[Ipaktnueckas pabora Ne 1. «Mcrnonb3oBaHME pa3IWYHBIX METOAOB MpPU H3YYEHHUH
OHOIOrHYeCKUX O0BHEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALMSA.

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT n3ydeHus: ouonoruu. OTINYNE )KUBBIX CUCTEM
OT HEOPTaHUYECKON MTPUPOJIBL.

CaoiicTBa OMocucTeM M UX pa3HOOOpaszue. Y POBHU OpraHnU3aluu OMOCHCTEM: MOJIEKYIISPHBIH,
KJIE€TOYHBII, TKaHEBEHIH, OpraHU3MEHHBIH, MO YJISIIAOHHO-BUOBO, YKOCHUCTEMHBIHA
(OmoreoneHOTHYECKUIT ), OroCchepHBIil.

JdemoHcTpanuu:

Tabmuie! 1 cxembl: «OCHOBHBIC TPU3HAKU KU3HUY, « Y POBHH OpPTraHU3AIIUN KUBOU IPUPOJIBIY.

O06opynoBanue: monens Monekyabl JJHK.

Tema 3. XuMu4ecKkuii cOCTaB M CTPOEHUE KJIETKH.

XHUMHYECKUI COCTaB KJIETKU. XHMHYECKHE 3JIEMEHTBI: MAaKpOA3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepalibHBIE BEIIECTBA.

OyHKIMK BOABI 1 MUHEPAJIbHBIX BelIecTB B kKieTke. [loanep:kanue ocMOTHYECKOro OanaHca.

benku. CocraB u cTpoeHue 0enKoB. AMUHOKHCIOTHI — MOHOMEpPHI OenkoB. HezameHuMmsble u
3aMEHUMbIE AMUHOKHUCIOTBl. AMHUHOKUCIIOTHBII COCTaB. YPOBHH CTPYKTYphl OEIKOBON MOJEKYIIbI
(mepBUYHAas, BTOPUYHAs, TPETUYHAS U YETBEPTUUHASA CTPYKTypa). XMMHUYECKHE CBOWCTBA OEJIKOB.
Buonornueckue pyHKIUN OENKOB.

®depMeHTB — Ouonoruveckue katanu3atopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IICHTD,
cyocrparnas crieupuanocts. Kodhepmentsl. Buramunel. OTnuuns GepMEeHTOB OT HEOPTaHUIECKUX
KaTajau3aTopoB.
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VYrneBoapl: MOHOcCaxapubl (TIHOK03a, pudo3a M Je3okcuprbo3a), aucaxapuabl (caxaposa,
JIAKTO03a) U ToJrcaxapu bl (Kpaxmal, MIMKOTeH, LeUTioi03a). buonornyeckue GyHKIUU yriIeBOOB.

Jlumuer: TpurMnepust, pochomunuapl, crepounst. ['unpodunsHo-rHIAPOGOOHBIE CBOMCTBA.
buonornueckue Qpynkuun nunuaos. CpaBHEHUE YrIEBOAOB, OENKOB M JMIHIOB KaK MCTOYHHUKOB
JHEPrUu.

Hyxnennoseie xucnorsl: JJHK u PHK. Hykneoruasl — MOHOMEpBI HYKIEHMHOBBIX KHUCIIOT.
Crpoenue u pynkuuu JJHK. Ctpoenue u pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHKuu.

HuTonorus — Hayka o kietke. Kierounas Teopust — nmpuMep B3auUMOAECUCTBUS UaeH U (aKToB
B HayYHOM ITO3HAHUU. METO/Ibl U3yUEHUS KIETKH.

Knerka kxak nenoctHas xuBas cucrtema. OOmue MpHU3HAKK KJIETOK: 3aMKHYTash Hapy)KHas
memOpana, monekyisl JIHK kak renernueckuii annapar, cucreMa cuHTe3a Oenka.

Tumsl KIETOK: JyKapuoTHyeckas U Ipokapuoruyeckas. (OcCOOEHHOCTH  CTPOECHHS
npokaproTudeckoil kierku. Kinerounas crenka Oakrepuit. CTpoeHHE HyKapUOTUYECKOM KIIETKH.
OCHOBHBIE OTJIMYHSI PACTUTENLHOMN, )KUBOTHOW U TPHOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAs CTEHKA, TIUKOKAIMKC, MX (QYHKIIHH.
[InazmaTnueckass memOpaHa, €€ cBoiictBa M ¢yHKuuM. lluTommasma u €€ opraHouAbL.
OpnnomemOpanubie opranouasl kinetku: JIIC, anmapar ['onbmku, nuzocoMmsl. [lomyaBTOHOMHBIE
OpPraHouAbl KJIETKU: MUTOXOHJPHUH, TUIacTUAbL. [Ipoucxoxienne MUTOXOHIpUNA U TutacTuA. Buabl
wiactu. HememOpaHHBIE OpraHoMJbl KIETKH: PHOOCOMBI, KJIETOYHBIN LIEHTP, LEHTPUOIH,
PECHUYKH, KI'yTUKH. DyHKIIMU OPraHOMIOB KJIETKH. BKiroueHus.

SAnpo — perynasTopHbli HeHTp KieTkd. CTpoeHue sijpa: siaepHas 000I0YKa, KapHoIula3Ma,
XPOMAaTHH, AAPbIIIKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, J[xx. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesneHne  XUMHUYECKHX  JJIEMEHTOB B HEXHBOW  MPUPOAEN,
«PacrpeneneHre XMuMUYECKUX AIEMEHTOB B )KHUBOM IIPUPOIEN.

Tabmuubr u cxembl: «llepmomuueckas TabiMIIa XUMHYECKHUX JJIEMEHTOB», «CTpoeHHe
MOJIEKYJbl BOIbI», «buocuntes Oenka», «CTpoeHune Monekyibl Oenka», «CtpoeHue (epmeHTay,
«Hyxnennoseie kuciotel. JJHK», «Ctpoenue monekynbl AT®», «CTtpoeHHe 3yKapuOTHYECKOMN
KIeTKn», «CTpoeHue JKUBOTHOM KIeTKn», «CTpoeHue pacTUTENbHOM KIeTKu», «CTpoeHue
MIPOKAPUOTUYECKOHN KIETKN», «CTPOCHHUE AlIpa KIETKW», «YTIEeBOAbDY, «JIunuasm».

OOopynoBaHHe: CBETOBOW MHKPOCKOI, OOOpYyIOBaHWE Ui TPOBEICHUS HAOIIOICHUH,
U3MEPEHHH, IKCIEPUMEHTOB, MHUKPOIpEnapaThl PacTUTEIbHBIX, XMUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlabopaTopHble M MpaKkTHYeCKUe padoThI:

Jlabopatopuas pabGora Ne 1. «M3ydeHune KaTaauTUUECKOW AaKTUBHOCTH (epMeHTOB (Ha
pUMepe aMusIa3bl MM KaTajaa3bl).

JlabopaTtopHas pabota Ne 2. «M3yueHue cTpoeHuUs KJIETOK PaCTEHUH, )KUBOTHBIX M OaKTepuit
110Jl MUKPOCKOIIOM Ha I'OTOBBIX MUKpPOIIpENapaTax U UX OHCaHUE.

Tema 4. ' KuznenessiTeJbHOCTH KJIETKH.

OOMeH BelIeCcTB, WU METa0OIN3M. ACCUMUIIAIUS (TUTACTHYECKUN 0OOMEH) U JUCCUMUTISIUS
(oHepreTuyecknii OOMEH) — JBE CTOPOHBI €JMHOro mporecca Merabonmu3ma. Ponb 3akoHOB
COXPAHEHHUS BEILIECTB U SHEPTUU B IOHUMaHUU METa0O0IU3MA.
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Tunel oOMEeHa BeIIECTB: aBTOTPOQHBIA U TreTepoTpodHbId. Poiib depMeHTOB B oOMEHE
BEILECTB U MPEBPAICHUU YHEPTUHU B KIIETKE.

®orocunre3. CBeroBas u TemHOBas ¢a3bl  QorocuHTe3a. Peakmuu  (dorocuHTe3A.
OddexTuBHOCTH PoTOCHHTE3a. 3HaYeHHe (HOTOCHUHTE3a JUIsl KU3HU Ha 3emiie. BiusHue ycrmoBuit
cpelbl Ha POTOCUHTES U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMmocuHTe3. XeMOCUHTEe3UpYyIoIIre 0akTepun. 3HaueHUe XeMOCHHTE3a JUIs KU3HHU Ha 3emIie.

DHepreruyeckuii oOMeH B KieTke. Pacuieniienne BemecTB, BbIJICIEHUE U AKKYMYJIMPOBaHUE
HEPIMM B KIETKe. DTambl HHEPreTuyeckoro obmeHa. [nmkonu3. bpoxeHune W ero BHIBL
Kucnoponnoe okucneHue, wid KieTodHoe JbixaHue. OxucnurensHoe (ochopunupoBaHue.
D PeKTUBHOCTH YHEPTETHUECKOTO OOMEHA.

Peakimuu MarpuyHoro cuHTe3a. [eHermueckas wuHbpopMmanus wu JHK. Peanuzarus
reHeTH4ecKoi mHpopManmu B KieTke. ['eHeTHMuecKuid Kox W ero cmoiictBa. TpaHCKpunius —
MatpuuHbli cuHTe3 PHK. Tpancnsamus — OuocuHTe3 Oenka. DTambl TpaHchsuuu. KoaupoBaHue
aMUHOKHCIOT. Ponb pubocoM B GMocHHTE3€e OeTKa.

Hexnerounsie ¢hopMmsel xu3Hu — Bupycel. Mictopust otkpeitus BupycoB (. U. ViBanoBckuit).
OCOOCHHOCTH CTpOEHUS M J>KM3HEHHOrO IMKiIa BHUPYcoB. bakrepmodaru. bonesHum pacteHui,
JKUBOTHBIX W YEJIOBEKa, BbI3bIBacMble BHpycamu. Bupyc ummyHonedunura yenoBexka (BUY) —
Bo3O0ymutens CIIMa. OOpaTHast TpaHCKpUIILKSA, peBepTra3a U uHTerpasza. llpodunakrtuka
pacmpocTpaHeHHsI BAPYCHBIX 3a00I€BaHHIA.

JdemoHcTpanuu:

oprpetsr: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmuupl u cxembl: « Tunel nutanus», «Metadoau3m», «MHUTOXOHAPU», K IHEPTETHUCCKUI
obMmen», «Xmoporacty, «®orocunaredy, «Crpoenune JIHK», «CtpoeHne u (QpyHKIMOHUPOBAHUE
reHa», «Cunre3 Oenka», «[eHetmueckuil kom», «Bupyce», «bakrepuodarn», «CTtpoeHHE H
*u3HeHHbIH nuki Bupyca CIIN/]a, 6akreprodaray», «Pemmukarms JJTHK».

O6opynosanue: mopenu-anmuukanuu «Yasoenne [IHK wu tpanckpunuus», «buocunres
Oenka», «CTpoeHue KIeTKu», Mojieib cTpykTypsl JIHK.

Tema S. PasMHOKeHH e U HHAMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1UKI, WIM JKU3HEHHBIM WK KieTku. MHtepdaza u mwmro3. Ilpoueccsl,
nporekarome B uHTepdaze. Pemnmukamus — peakuus marpuunoro cuHtesa JIHK. Crpoenue
XPOMOCOM. XPOMOCOMHBIM HA0OP — KapUOTHII. JIUTITONTHBIN 1 TarIOUAHBIA XPOMOCOMHEIE HA0OPHI.
Xpomatuasl. L{uTonornueckie OCHOBBI pa3MHOKEHUSI U MHIUBUIYaTbHOI'O PA3BUTHUSI OPraHU3MOB.

Henenne knetkn — Muto3. Craaun mutosa. [Iponeccel, mpoucxoasume Ha pa3HbIX CTaIuAX
MHUTO3a. BUOJOrM4ecKnii CMbICII MUTO3a.

[Tporpammupyemasi TuOeNb KJIETKH — aromnTo3.

@DopMBI pa3MHOXKEHHSI OPTaHU3MOB: OECIIONIoe U TMoJ0Boe. Buapl Gecronoro pa3sMHOKECHHUS:
JeNIeHue HaJBOE€, IMOYKOBAaHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHWE, BETeTaTHBHOE
pa3MHOXeHue. VIckyccTBEeHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €r0 3HaUE€HUE JJIs1 CEJIEKIIN U.

[TonoBoe pazMHOXKEHHUE, €r0 OTIMYHUS OT OECIONIOro.

Meiio3. Cramum wmenosza. [Ipoueccsl, mpoucxomsume Ha craausx wmeio3a. I[loBenenue
xpoMocoM B meitoze. Kpoccunrosep. buonornueckuii CMbICI U 3HaU€HHE MEH03a.

["amerorene3 — mporecc oOpa3oBaHMsI MOJOBBIX KIIETOK Yy HUBOTHBIX. [loroBble >kenessbl:
CeMEHHUKM W sUYHUKH. OOpa3oBaHWE M DPa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CIepMaTO30HI,
ANUIIEKIIETKA) — ClIepMaTorenes u oBorenes. OCoOEHHOCTH CTPOCHUS SHIEKIETOK U CIIEPMaTO30H10B.
OmnonorBopenue. [lapreHorenes.
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WNnauBunyansHoe pa3BUTHE (OHTOreHE3). DMOpPHOHANIBHOE pa3BUTHE (3MOpUOreHe3). DTarbl
SMOpPUOHATILHOTO PA3BUTHS Y MO3BOHOYHBIX XUBOTHBIX: JPOOJIEHUE, TacTPYISILHs, OpraHOTeHes.
[TocToMOproHAIEHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOTO PA3BUTHS: TPSIMOE, HEMPSIMOe
(MmunHOYHOE). BnusHME cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBL, CIOCOOHBIE BBI3BIBATH
BpOXKAEHHBIE YPOJCTBA.

Poct u pasButue pacrenuit. OHTOreHe3 LIBETKOBOI'O PACTEHUs: CTPOCHUE CEMEHHU, CTaIuu
pa3BUTHA.

JdemoHcTpanmuu:

Tabmuubl u cxembl: «DopMbI pa3MHOKEHHUST OPTaHU3MOBY», «JIBOWHOE OIJIOIOTBOPEHHE Y
[[BETKOBBIX pacTeHHI1», «BereraTuBHOE pa3MHOXKEHHE pacTeHU», «JleneHne KIeTKu OakTepuii,
«CTtpoeHure moNoBbIX KIETOK», «CTpoeHrne XpoMOoCcoMbI», «KiteTounbiil ukin», «Pemmmkanus JJHK,
«Muto3», «Meio3y», «lIpsamoe u Hemnpsmoe pasBUTHE», «['aMETOreHe3 y MIICKONHUTAOIMX U
yenoBeka», «OCHOBHbBIE CTaIUU OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOM, MHKporpenaparsl «CrepMaTo30HIbl  MIIEKOIUTAIOMIET 0,
«Slitiexnerka miekonuraromeroy, «KapuokuHes B KieTKax KOpEIIKa JIyKay, MarHUTHAs MOJEIb-
anmukanus «Jlenenne kinetkuy», moaens JJHK, monens metadhasHoit XpOMOCOMBI.

JlabopaTopHble U IpaKTHYecKHe PadoOThI:

JlabopaTtopnas pabora Ne 3. «HaGmrogeHune mMuTo3a B KJIETKAaX KOHYMKA KOpEIIKA JyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.

JlabopatopHas pabora Ne 4. «M3yueHwe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOMpenapaTax».

Tema 6. HaciieqcTBEHHOCTh U NU3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu renetuku. Mcropus pa3Butus reHeTuku. Poib 1iuTonoruu u SMOpHOIOTrUn
B CTAaHOBJICHUU I'€HETUKH. BKJ1aa poccuiickux u 3apyOex HbIX yUEHBIX B pa3BUTHE FT€HETUKH. MeToabI
TeHETUKH (TUOPHUIOIOrMYECKUM, IIUTOr€HETUYECKHUI, MOJEKYJIsIpHO-TeHeTuYecKui). (OCHOBHBIE
FEeHeTUYECKUE MOHATHUS. | eHeTHueckas CHMBOJIMKA, UCIIONIb3yeMasi B CXeMax CKpelIMBaHUM.

3aKOHOMEpPHOCTH HaclieI0BaHUS MTPU3HAKOB, ycTaHOBIeHHBIE ['. Menaenem. Monorubpuanoe
CKpelllMBaHue. 3aKOH €IWHO0-00paszus THOPUAOB MepBOro mokojeHus. [IpaBuino TOMHUHUpPOBAHUS.
3aKoH paclleruieHus Mpu3HakoB. ['unoreza ynuctoTel ramer. [lonHOE U HEMOTHOE JOMUHHUPOBAHUE.

JuruOpunHoe  cKpeluBaHWE. 3aKOH  HE3aBUCHUMOIO  HACIEJOBAaHUS  MPU3HAKOB.
[{uToreHeTMUECKNE OCHOBBI JTUTMOPHIHOIO CKpEUIMBaHUSA. AHATU3UPYIOLIEe CKpElIUBaHuUE.
Hcnonk3oBanne aHATU3UPYIOMIETO CKPEIIMBAHUS JIJIs1 ONIPEICTICHIS TE€HOTUIIA OCOOH.

CuernneHHoe Hacjaea0BaHue pu3HakoB. Pabora T. MopraHa 1o cuenjieHHOMY HaclleJOBaHHIO
reHoB. HapylieHue cieruienns reHoB B pe3ybTaTe KpOCCHHIOBEPA.

XpoMocoMHasi TEOpHs HacleCTBEHHOCTH. [ eHeThuecKkue KapThl.

l'eneruka moma. XpoMOCOMHOE OIpeAeieHHE Moia. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
["'omorameTHbBIE U reTeporaMeTHble opraHn3Mel. HaciaenoBanue npu3HaKkoB, CIETNIEHHBIX C IOJIOM.

N3menunBOCTh. BUbl M3MEHUNBOCTH: HEHACIICACTBEHHASI U HACIeICTBeHHAs. Poib cpefsl B
HEHACIIEZICTBEHHON  M3MEHUMBOCTH.  XapaKTePUCTHKAa MOAU(DHUKAIIMOHHOM  W3MEHYHBOCTH.
Bapuanuonnslii psg u BapuannoHHas KpuBad. Hopma peakuun npusHaka. KonmuecTBeHHbIE U
Ka4eCTBCHHBIE MPU3HAKHN U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAITMOHHON H3MEHUYUBOCTH.

HacnencrBenHnasi, Wiy TeHOTUIIWYECKasi, MU3MEHUYMBOCTh. KOMOMHATHBHAs W3MEHYUBOCTb.
Meii03 1 oI0BO# MpoIIecC — OCHOBa KOMOWHATHBHON N3MEHUYMBOCTH. MyTallMOHHAS N3MEHYUBOCTb.
Knaccudukanuss mytanuii: TeHHbIE, XpOMOCOMHBIC, T€HOMHbIE. HacToTa M MPUYMHBI MYTaIU.
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MyrareHHsie (GakTopbl. 3aKOH TOMOJOIMYECKUX PSJIOB B HACJIEACTBEHHOW m3MmeHunBoctH H. W.
Baswuiosa.

BuesinepHast HacneICTBEHHOCTh U M3MEHYMBOCTb.

I'enernka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METO/bl TE€HETUKM YeEJIOBEKa:
TCHCAJIOTUYCCKUH,  OJIM3HEIOBBIM,  I[UTOTCHETHYCCKUM, OMOXMMHYECKUN,  MOJICKYJSPHO-
reHeTuueckuii. COBpPEMEHHOE OIpEAEICHUE TIEHOTUIIA: IIOJIHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUNHpPOBaHUe, B ToM 4umcie ¢ mnomomibto [II[P-ananu3a. HacnenctBennele 3aboneBaHUs
yeJloBeKa: TeHHbIe 00JIe3HU, O0NIE3HU C HACIIEACTBEHHON MPEIpaclooKeHHOCThIO, XPOMOCOMHBIE
6one3nu. Comarnyeckue U reHepaTtuBHble MyTanuu. CTBoJIOBBIE KIIE€TKU. [IpHHIMIBI 3710pOBOTO
oOpasza H3HHW, IUArHOCTUKU, NPOPUIAKTHKH M JIEYEHUS TEeHETHYeCKuX Oose3Heil. Meauko-
FEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIULUMHCKOW TI€HETUKH B MPEJOTBPALIECHUU U
JICYCHUH TeHETUYECKUX 3a00I€BaHUH YeIOBeKa.

JdemoHcTpanuu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumocdeen-
Pecosckuit, H. 1. BaBunos.

Tabnumbl U cxeMbl: «MOHOrMOpPUIHOE CKPEUIMBAHHWE U €r0 LIUTOr€HETHYECKas: OCHOBay,
«3aKOH pacLICeIICHHUsI U ero [IUTOreHeTHYecKas OCHOBa», «3aKOH YMCTOThI rameT», «urudpunHoe
ckpemuBanue», «lluTomornyeckre  OCHOBBI ~ JAUTHOPUIHOIO  CKpelIMBaHUs», «Meno3y,
«B3aumonelicTBrE allIeNbHBIX TEHOBY, «['€HeTHUECKHE KapThl PAaCTEHHM, KUBOTHBIX U YEIOBEKay,
«l'eneTnka mnona», «3aKOHOMEPHOCTH HACJIEJOBAHUA, CUEIUIEHHOrO ¢ Mmoiom», «Kapuorumsl
YyeJoBEeKa M OJKUBOTHBIX», «Buasl u3MeHunmBOoCTH», «MOIU(UKAIMOHHAS HW3MEHYHUBOCTDY,
«HacnenoBanue pesyc-pakropay, «I'eHeTHuKa rpymi KpoBu», «MyTaluoHHas U3MEHYUBOCTD.

Ob6opynoBaHue: MoAeIH-aNIUIMKaUuu  «MoHoruOpunHoe ckpemmuBanuey, «Hemomnnoe
JOMUHUpOBaHUE», «Jlurnbpuanoe ckpeuBanue», «llepekpéct xpoMocom», MHKPOCKON U
MUKpornpenapaT «/po3zodunay (Hopma, MyTtamuu (GOpPMBI KPBUIEB M OKPACKU Teja), repoapuii
«I"opox MOCEBHON».

JlabopaTopHble M NpaKkTHYeCKUEe padoThI:

JlaGoparopnasi pabora Ne 5. «/3yueHue pe3ylbTaTOB MOHOTMOPUIHOIO M JUTHOPHUIHOIO
CKpEeIMBaHUS Yy Jp030(dUIbl HA TOTOBBIX MUKPOIIpENapaTax».

JlaGoparophnasi pabora Ne 6. «/3yyeHne MoAM(PUKAIMOHHOM W3MEHYMBOCTH, MOCTPOCHHE
BApHUAIMOHHOT'O PSJia U BApUAILMOHHON KPUBOM».

JlaGoparopnas padora Ne 7. « AHanu3 myranuii y Apo30(uiibl Ha TOTOBBIX MUKPOIIpENapaTaxy.

[TpakTrueckas pabota Ne 2. «CocTaBieHUe U aHAIH3 POJTOCIOBHBIX YETTOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuus KaKk Hayka M IpoIEeCcC. 3apOXKICHHUE CEJICKIMH U JdoMecTukaiusa. Yuenue H. .
BaBmioBa 0 1eHTpax MPOUCXOXKIEHHS M MHOrooOpaszus KyJbTypHbIX pacTeHuil. LleHTpsl
MIPOUCXOXKJICHUSI IOMAIIHUX )KUBOTHBIX. COpT, MOpoAa, ITaMM.

CoBpeMeHHbIE METONbI CceleKIuU. MaccoBbli M WHIUBUAYAIbHBI OTOOpHI B CEIEKIUU
pacTeHHi M >KMBOTHBIX. OIleHKa JKCTephepa. BIM3KOpOJICTBEHHOE CKPEUIMBAaHWE — WHOPUIMHT.
UYucras nuaus. CKpemuBaHWe YUCTHIX JIMHKUE. ['eTeposuc, wnm rubpuaHas cuia. HepomcrBenHoe
cKpeBanue — ayropuauar. OtnanéaHas rudpuauzanus u e€ ycrnexu. MICKyCCTBEHHBIN MyTareHes
Y TIOJIy4E€HHE MOTUIUIONI0B. JIOCTHKEHUS CENEKIUH PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOM3BOACTBA. ['e€HHas MH)KEHepHs. OTanbl CO3AAHUS
pexomOunanTHoH JIHK wu TpancreHHsix opranu3moB. Kinerounas wumxenepus. Kierounbie
KyJIbTypbl. MUKpOKIIOHAJIbHOE pa3MHOXeHue pacteHuid. KiloHMpoBaHHE BBICOKOIPOIYKTHUBHBIX
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CENTbCKOXO035IICTBEHHBIX OPraHU3MOB. DKOJIOrHYeCKUe U ATHUeckue mpodsieMsl. [ MO — renerndecku
MOJIM(ULIUPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpertsi: H. W. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. ®@. lBaHOB.

Tabmuupl u cxembl: KapTa «LleHTpbl NPOMCXOXKACHUS U MHOTO00pa3zusi KyJIbTYPHBIX
pacteHui», «llopoabl AOMAIIHUX >KUBOTHBIX», «CoOpTa KyNbTYpPHBIX pacTeHuin», «OTnanéHHas
rubpunmzamus», «Paborer akamemuka M. @. HBanoBay, «l[lomumiongus», «OOBEKTHI
ouoTexHonorun», «KiaeTounsie KyabTyphl U KIIOHUPOBaHUEY, «KOHCTpynpoBaHUe U MEPEHOC TeHOB,
XPOMOCOM.

O6opynoBaHue: MyISDKU TUIOAOB U KOPHEIUIONOB AWKUX (OPM U KYIBTYPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX03MCTBEHHBIC PACTEHUS.

JlabopaTopHble M MpaKkTHYeCKUEe PadoThI:

Oxckypeusi «OCHOBHBIE METOIBI M JOCTHKEHHS CENeKIUU pPACTeHWH M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIUIO, IUIEMEHHYIO (epMy, COPTOHCIBITATEIBHBIN YYacTOK, B TEIUIMIHOE
XO03SICTBO, JIAOOPATOPHUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

®opMBbI M METO/IbI OPraHU3aANNH Y4e0HOI 0 ponecca
OcHOBHBIMU (pOpMaMU M METOJIaMU M3YUEHUS Kypca SBISIOTCS JIEKIIMH, CEMUHApBhI, 3alUTa
pedepaToB, NPaKTUKyMbl IO PEHIEHUIO TEHEeTHMYECKHMX M TICHUXOJIOTMYECKUX 3aj]ad, YCTHBIE
coolleHusl ydamuxcs ¢ mocieayrouieil auckyccuend. [lpemycmarpuBaercss U WHIUBUITyadbHas
¢dopma pabotrel. Bece 3T mpuembl HampaBiieHbl Ha CTUMYJIUPOBaHHME MO3HABATEILHOIO MHTEpeca
yyanmxcsi 1 OpMUPOBAHUS Y HUX TBOPUECKUX YMEHHIA.

Dopmbl KOHMPOAA: TIPAKTUUECKHE U JTa0opaTOpHbIE pabOTHl M 0000IIAIOIINN YPOK
Buowi yueonoit oeamenvrnocmu :

-TpaKTUIEeCKasl IeATeIHbHOCTh YUAIIUXCS 110 TPOBEACHUIO HAOIIOICHHH, TOCTAHOBKE OITBITOB,
y4eTy NPUPOAHBIX 0OBEKTOB, OMKUCAHUIO FKOJIOTMYECKUX MOCJIEICTBUI IPU UCIIOIB30BAaHUHU U
npeoOpa3oBaHUU OKPYKAIOIIEH CPEIbI;

-pa3BUTHE MTPAKTUYECKUX YMEHUH B pabOTe C JOMOITHUTEIbHBIMA HCTOYHUKAMHU HH(OpMAIIUH:
CIIPaBOYHHUKAMU, SHIUKIIONEAUSAMU, CIIOBAPSIMHU, HAYYHO-TIOYJIIPHOM JIMTEPATYPOH I MIIAIIETO
IIOIPOCTKOBOT' O BO3pacTa, pecypcaMy MHTEPHETA.

Yder BOCHIMTATEJBHOIO NOTEHINAIA YPOKOB
Pabouas nporpamma copmupoBana ¢ yuerom denepanbHoil pabodei mporpaMMbl BOCIIUTaHUS.
BocnurarenpHelii TOTEeHIMAT NIpeaMeTa «bUoIOrUM» peanu3yercs 4epes:

- HCII0JIb30BAaHUE BOCIIUTATENIbHBIX BO3MOXKHOCTEHN COJIEpyKaHUS YUEOHBIX MTPEIMETOB JIJIs
(bopMupoBaHUS y 00YHAIOIUXCS POCCUMCKUX TPATUIMOHHBIX JyXOBHO-HPABCTBEHHBIX U
COLMOKYJIBTYPHBIX IEHHOCTEH, POCCUICKOI0 NCTOPUYECKOI0 CO3HAHHS HA OCHOBE UCTOPHUYECKOTO
IIPOCBEIIECHHUS; 10A00p COOTBETCTBYIOIIETO COIEPKAHMSI YPOKOB, 3aJaHH, BCIIOMOraTeNIbHbIX
MaTepHaJIOB, TPOOJEMHBIX CUTYAITUN TSI 00CYKIECHU;
- BEIOOP METO/10B, METOMK, TEXHOJOT U, OKa3bIBAIOIIUX BOCIIUTATEIbHOE BO3ICHICTBUE HA
JMYHOCTh B COOTBETCTBUHU C BOCIIUTATENIBHBIM UJI€AJIOM, LIETBIO U 337ja4aMi BOCIIMTAHUS,
L[EJIEBBIMU OPUEHTHPAMH Pe3yJIbTaTOB BOCIIUTAHUS; PEaTU3alliio IPUOPUTETA BOCIIUTAHUS B
y4eOHOM esTeNbHOCTH;
- IpUBJICYEHUE BHUMAHMS 00y4aroImuXcs K IEHHOCTHOMY acleKTy 3Y4aeMbIX Ha ypOKax
MPEIMETOB, SIBIIEHUHN U COOBITHI, MHULIMMPOBaHNE OOCYKICHH, BbICKa3bIBAHUIN CBOET'O MHEHUS,
BBIPAOOTKH CBOETO JIMYHOCTHOI'O OTHOIIEHUS K U3y4aeMbIM COOBITUSAM, SIBIICHUSM, JIMLIAM;
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- IPUMEHEHHE UHTEPAKTUBHBIX (POPM yueOHOI pabOTHI - HHTEIUIEKTYaTbHBIX, CTUMYJIUPYIOIINAX
MO3HABAaTEIbHYIO MOTUBALIMIO, UTPOBBIX METOAMK, TUCKYCCHM, TAIOIIMX BO3MOKHOCTh IPHOOpECTH
OIIBIT BE/ICHUSI KOHCTPYKTHUBHOI'O IMAJIOra; TPYNIOBOIM paboThl, KOTOpast yuuT CTPOUTHh OTHOIIEHUS
U JIeHICTBOBATh B KOMaH e, CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOT'O MBIIIIICHHUS;

OtianuynTe/IbHBIC 0CO0EHHOCTH Padoyeil MPOrpaMMbl OT ABTOPCKOM

Copeprxanue pabouelt mporpaMMbl He OTJIMYAETCS OT IPUMEPHON MTPOrPaMMBI, KOTOpast
MOJTHOCTHIO oOecrieunBaeT coaepxanue OI'OC.
CoryacHO yueOHOMY IUIaHY IIKOJIBI Ha u3y4deHue ouonoruu B 10 xmacce orBogutcs 34
KaJIEHJJapHbIX YacoB, | yaca B HeJeNo.
Cpoku peanm3aiuu padodeit yueOHoit mporpaMmbl 2024-2025 yueOHbIi ro.

INJIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIbTATBI
Cornacao ®I'OC COO, ycranaBiuBaroTcsi TpeOOBaHUs K pe3yIbTaTaM OCBOCHHUS 00y4aroIUMUCS
IIPOrpaMM CpeHero o0Iero oopazoBaHus: JINYHOCTHBIM, METAPEIMETHBIM U IPEIMETHBIM.
JIMUHOCTHBLIE PE3YJIbTATHBI
B cTpykType TUYHOCTHBIX pe3yJbTaTOB OCBOCHUS NpeaMeTa «buonorusy BbIIAENIEHBI CIEIYIOMINE
COCTaBJISIIOLINE: OCO3HAHHE OOYYAIOUIMMHCS POCCHUMCKOW Tpa)JIaHCKOW HUACHTUYHOCTU —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTU U CaMOOIPECIICHUI0, HAIMYME MOTHBALUU K
00y4eHHUI0 OMOJIOrHH, 1IeJIEHAIIPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH HAa OCHOBE
KITIOYEBBIX [ICHHOCTEH M HCTOPUUYECKUX TPATUIIUI pa3BUTHs OMOJIOTHYECKOro 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTH O0YYarOIINXCSl PYKOBOJICTBOBATHCS B CBOCH JEATENbHOCTH LIEHHOCTHO-CMBICTIOBBIMU
YCTAaHOBKAMHU, MPUCYIIMMU CHUCTEME OHMOJIOTrMYecKoro oOpa3oBaHUs, HAJIMYHUE HKOJIOTHYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIETTU M CTPOUTH KU3HEHHBIE TITAHBI.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS MPeaAMeTa « BHOIOTHS TOCTUTAIOTCS B €IUHCTBE yUeOHOH
U BOCIHUTATEIIbHOM JIEATEIHHOCTH B COOTBETCTBUU C  TPAJUIMOHHBIMH  POCCHUCKUMH
COLIMOKYJBTYPHBIMUA, MUCTOPUYECKUMHU W JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSMH, MPUHSATHIMU B
o0IIecTBe MpaBWJIaMU W HOPMaMH TOBEIAEHUS M CIIOCOOCTBYIOT IMpolleccaM CaMOIlO3HAHUS,
CaMOBOCIIUTAHHUS ¥ CaMOPa3BUTHUSA, PA3BUTHUS BHYTPEHHEH MO3UIMHU JIMYHOCTH, MATPUOTH3MA,
YBaXEHUSI K 3aKOHY W TPABOIMOPSAKY, YENOBEKY Tpyda M CTaplieMy IOKOJEHHUIO, B3aUMHOIO
yBa)K€HHU, OEPEKHOr0 OTHOILLIEHUS K KyJIbTYPHOMY HACJEAUIO M TPATUIUSM MHOTOHALMOHAIEHOT O
Hapona Pocculickoit @enepaunu, NpUPOAE U OKPYKAIOLIEH cpelie.

JImuHOCTHBIE pe3yNbTaThl OCBOEHHUS y4yeOHOro mpeamera «buonmorus» MOMKHBI OTpakaTh
TOTOBHOCTH M CIIOCOOHOCTH OOYYarOIIUXCs PYKOBOJICTBOBATHCSA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JTUYHOCTH, CUCTEMOW LIEHHOCTHBIX OPUEHTAIUMH, O3UTUBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOIIUX TPAJULMOHHBIM LIEHHOCTSAM POCCUICKOr0 OOLIECTBA, PACIIMPEHNE KU3HEHHOTO
OMbITA U ONBITA JIEATEILHOCTU B MPOILECCE peaTnu3allid OCHOBHBIX HANpPABJICHUI BOCHUTATEIbHON
JeSITEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpaaaHCcKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTb TPAKIaHCKOI MO3UIIUU 00yUaIOIIErocs: Kak aKTUBHOTO U OTBETCTBEHHOT' O
YJIeHa POCCUICKOro 00IIeCTBa;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX TMIpaB U OOS3aHHOCTEH, YyBaKeHHE 3aKoHa U
IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOM AEATETHLHOCTU MPU CO3JAaHUU YYEOHBIX MPOEKTOB,
pelieHun yueOHBIX U MTO3HABATENbHBIX 33/1a4, BHIITOJIHEHUH OUOJIOTMYECKUX SKCIIEPUMEHTOB;
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CIOCOOHOCTH ONPEETATh COOCTBEHHYIO MO3HUIIMIO 110 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOU
YKU3HU U OOBSICHATD €€;

YMCHHE YYUTHIBATH B CBOUX JICHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS
JIOJIeH ¢ pa3sHBIMU YOEXKACHUSAMHU, KYJIbTYPHBIMH LIEHHOCTSIMH U COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIIOJHEHHS Y4EOHBIX,
MO3HABATEIbHBIX U UCCIIEOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOI'O OTHOLLIEHUSI K MHEHHUIO OIIIOHEHTOB
pu 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OHMOJIOTMYECKOT0 COACPKAHUS;

TOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM AESTEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPakJaHCKOM HICHTUYHOCTH, MATPUOTU3MA, YBAKCHHS K
CBOEMY HapoOAy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHOM, ropaocTu 3a cBo Kpaii, cBoro Ponuny,
CBOM fA3BIK U KYJIbTYpY, IPOIIJIOE U HACTOSAIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIECHHE K MPUPOJHOMY HACIEIUIO U MaMSATHUKAM MPUPOJIBI, TOCTHKEHUSAM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTH OLIEHHBATH BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHHWE U Pa3BUTUE OUOIIOTHH,
MOHWMaHUs 3Ha4€HUs OMOJIOrMH B IO3HAHUU 3aKOHOB IPUPO/IbI, B )KM3HU YEJIOBEKA U COBPEMEHHOI'O
00IIIeCTBa;

uzeiHas yoe:xXIEHHOCTh, TOTOBHOCTb K CIIY)KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32
ero cyanoy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME TYXOBHBIX LIEHHOCTEW POCCUICKOI0 Hapoaa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOI0 IIOBE/ICHUS;

CIOCOOHOCTH OICHMBATh CHUTYAIMIO W MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJ[a B TOCTPOCHHUE YCTOWYHBOTO OYIYIIETro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENSIM, CO3JAaHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MIPUHSATUA LICHHOCTEW CEMEUHOM )KU3HU B COOTBETCTBUU € TpaAULUsIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIMTAHUS:

JCTETHYECKOE OTHOLIEHHE K MHpPY, BKIIIOYash ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOLIECTBEHHBIX OTHOILICHUH;

ITOHMMaHUE YMOLIMOHAJILHOT O BO3JICHCTBHUSI JKUBOW ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMJICHHE IPOSIBIIATH Ka4eCTBa
TBOPYECKOM JINYHOCTH;

5) pusuveckoro BocnuTaHus, POPMUPOBAHUS KYJBTYPHI 310POBbS U IMOLNOHAJIBHOTO
0J1aronmoTyumsi:

NOHUMAHNWE W peau3alys 370poBoro u 0Oe3omacHoro obpasza >KM3HH (30POBOE THTAHUE,
coOMI0ICHNe TUTMEHWYECKHX MPaBHJI U HOPM, COAlaHCUPOBAHHBIM PEXUM 3aHATUNA U OTIbIXA,
perynspHas Qu3ndeckas akTUBHOCTh), OEpEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS
K COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 370POBBIO;

MOHUMaHWE LIEHHOCTHU NMPaBUJ UHAUBUAYAIBHOTO U KOJIEKTUBHOI'O 0€30I1aCHOT'0 IMOBEICHUS
B CUTYAaIUSX, YTPOXKAIOLIUX 3OPOBBIO U KU3HU JIIOCH;

OCO3HAHUE TIOCIEICTBUM W HENPUITUS BPEOHBIX TPUBBIUEK (YIOTPEOJIEHUs aIKOTOJIs,
HapKOTUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

FOTOBHOCTh K TPYAY, OCO3HAHUE LICHHOCTH MacTEPCTBA, TPYAOIIO0HE;
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TOTOBHOCTh K aKTUBHOM JI€ATEIIBHOCTH TE€XHOJIOIMYECKONM M COLMAIbHOW HAIpPaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATD, IIJIAHUPOBATH U CAMOCTOSITENILHO BBITTOIHATH TAKYIO IESTEbHOCTD;

UHTEpEC K pa3uyHbIM cdepam NpodhecCHOHAIBHONW NesTeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BHIOOP OynyIiel mpoecCuu 1 pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHHUIO U CaM0O00OPa30BaHUIO HA IPOTSHKCHUH BCEH KHU3HH,

7) 3K0JIOTNY€eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKH 11€J1IeCO00pa3HOe OTHOUIEHHE K MPHUPOJE KaK MCTOYHUKY KM3HU Ha 3emie,
OCHOBE €€ CYLIECTBOBAHUSI;

MOBBIIIIEHUE YPOBHS 3KOJOTMYECKOM KYJIbTYpbl: NPUOOPETEHHE OIbITa IJIaHUPOBAHUS
MIOCTYIKOB M OLICHKH MX BO3MO)KHBIX ITOCJIEACTBHUI ISl OKPYKAIOILIEN CPEJIbl;

0CO3HaHUE II100aIbHOI0 XapakTepa SKOJIOIHUECKUX Mpo0IeM U MyTel UX pelIeHus;

CIOCOOHOCTH MCIIONB30BaTh MPHOOPETaeMble IPU N3YUYEHUH OMOJIOTMH 3HAHUS U YMEHUS MIPU
peleHnn MpolsieM, CBSI3aHHBIX C pallOHAIBHBIM MPUPOAONOIL30BaHUEM (COONIOACHNE MPaBUI
MIOBEJICHUS B IPUPOJIE, HAIIPABJIEHHBIX HA COXPAaHEHUE PAaBHOBECUS B HKOCHCTEMAaX, OXpaHy BHJIOB,
JKocucTeM, orochepsl);

AKTUBHOE HEMPUATUE NEHCTBUM, IPUHOCAIINX BPE OKPYKAOLIEH MPUPOIHOUN Cpee, yMEHUE
MIPOrHO3UPOBATh HEOIArOMPUATHBIC YKOJIOTMUECKUE MOCTEACTBUS MPEANPUHUMAEMBIX 1€ CTBHIA U
IpeoTBpaIlaTh UX;

HaJU4he pPa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, JKOJIOIMYECKOW KYJIbTYphl, ONbITa
JIEATEIBHOCTH  JKOJIOTMYECKOM  HANpaBIEHHOCTH, YMEHHMS  pPYKOBOACTBOBaTbCA HMH B
[I03HABATEIIbHOM, KOMMYHUKATUBHOM U COLMAJIbHOW IIPAKTUKE, TIOTOBHOCTM K Y4acTUIO B
MPaKTUYECKOM AESTEIBHOCTH SKOJIOTMYECKON HAIlPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd W OOIIECTBEHHOW TMPAKTHKH, OCHOBAaHHOTO Ha JHMajore KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEpPIIIEHCTBOBAHUE SI3bIKOBOW M YMTATEIbCKOW KYJIbTYPbl KaK CpPEICTBA B3aUMOJCHCTBUS
MEXAY JI0JIbMU U MO3HAHUS MUDA;

NOHUMaHue creuu@UK OHONIOTMM KaK HayKH, OCO3HaHUA €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3AaHUU LIEIOCTHOIO MPEACTABICHHUS 00 OKpYKarolleM
MHUpE KaK O €JMHCTBE MPUPO/IbI, YEIOBEKa U OOILECTBA, B TO3HAHUU MIPUPOJIHBIX 3aKOHOMEPHOCTEH
U pelIeHUH NMPOoOJIeM COXPaHEHUS PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OHOJOTMM IJii COBPEMEHHOW NMBWIM3ALMH: OOECreueHus
HOBOI'O YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHME IEPCHEKTUBHBIX OHMOTEXHOJOTUM, CIIOCOOHBIX
peliaTh pecypcHble MPOOJIEeMbl Pa3BUTHUS YEIOBEUECTBa, MOMCKA MYTEH BBIXOAAa M3 IIOOATBHBIX
HKOJIOTMYECKUX MpoOIeM U obOecredeHus Mmepexofa K yCTOMUMBOMY Pa3BUTHIO, PAIlMOHAIBHOMY
MCIIOJIb30BaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OUONOTMYECKUX 3HAHWM B LIEISAX MOBBIIMICHUS OOmIei
KYJIbTYpbl, €CTeCTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOW dYacTH ()YHKIHMOHAILHON
rPaMOTHOCTH O0ydaroImuxcs, GopMupyeMon pu u3y4eHUH OMOIOTHH;

MOHUMAHUE CYIIHOCTH METOAOB TO3HAHUs, HCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJNb30BaTh IOJy4yaeMble 3HaAHHUS JJIs aHaidu3a U OOBSCHEHHS SBICHUI
OKPYXKAIOIIETr0 MHpa M MPOHCXOJIIIMX B HEM H3MEHEHHH, yMEHHE JAenaTb OOOCHOBAHHBIC
3aKJIIOUEHUS] HA OCHOBE HAyYHBIX ()aKTOB U UMEIOUINXCS JAHHBIX C IIENBI0 MOMYUYeHUs JOCTOBEPHBIX
BBIBOJIOB;
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CIIOCOOHOCTH CAMOCTOSITENBHO UCIIONIB30BaTh OMOIOTNYECKHE 3HAHUS JJIs peIICHUs Ipo0iieM
B PEaJIbHBIX )KU3HEHHBIX CUTYAIUIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATh IPOEKTHYIO H
UCCIIEI0BATENbCKYIO JeATEIbHOCTh HHANBUYAIbHO U B TPYIIIIE;

FOTOBHOCTb U CHOCOOHOCTh K HEINPEPHIBHOMY OOpa30BaHMIO U CaMOOOpa3OBAHUIO, K
AaKTUBHOMY TMOJYYEHHIO HOBBIX 3HaHUM 1O OHOJIOIMH B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTSMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenmeTHble pe3ynbTaThl OCBOGHMsI ydyeOHOro mnpenMera «buonorus» BKIIOYAIOT:
3HaYMMble  JUII  (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYyYarOIIUMXCA  MEXIUCLHILTMHAPHBIC
(MexXnpeaMeTHbIe) O0lLeHayYHbIe MOHATHUS, OTPaXKaroUlie EeJIOCTHOCTh HayYHOM KapTHUHBI MUpPA U
cneuu(rKy METONOB IO3HAHMS, HCHOJIb3YEMbIX B ECTECTBEHHBIX HayKax (BEIECTBO, dHEPIrus,
SBJIEHUE, TIPOLIECC, CUCTeMa, HAYYHBIN (DAKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIieIoBaHue, HAONIOJICHHE, M3MEpEHHUE, SKCIEPUMEHT U JPYTHX), yYHUBEpCAlbHblC Yy4deOHbIE
neiictBust  (IO3HaBaTeNbHblE,  KOMMYHUKATUBHBIE,  PETYJSATUBHBIC), o0ecrieunBaroIye
dbopmupoBanue (GYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAIBHON KOMIETEHIIMU OOYydJaromuxcs,
CIIOCOOHOCTH 00YYAIOIIMXCS UCTIOIb30BaTh OCBOCHHBIE MEXKAUCIUIITUHAPHBIE, MUPOBO33PEHUYECKIE
3HAHMSI U YHUBEPCAJIbHBIE YUEOHbIE IEHCTBUS B IIO3HABATEIbLHON U COLIUATIbHON IIPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOEHHUS MPOTpaMMbl CpeIHEro oOIero obpazoBaHuUs
JIOJKHBI OTPaXKaTh:

OBi1ajeHHe YHUBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JJorHYeCKHE TeiiCTBUS:

CaMOCTOSITENIbHO  (pOPMYJIMPOBAaTh U aKTYaJIIM3UPOBAaTh MpoOJieMy, paccMarpuBarh €€
BCECTOPOHHE;

UCIIOJIb30BaTh NMPU OCBOCHMM 3HAHUN MPHUEMBI JIOTMUECKOTO MBIIUICHUS (aHanu3a, CHHTE3a,
CpaBHEHUS, KilaccuuKaIuu, 0000IIEeHNs ), pACKPBIBATh CMBICII OMOJIOTHYECKUX MTOHSATUH (BBIICTATH
UX XapaKTepHbIE MPU3HAKH, YCTAaHABINBATH CBSI3U C JPYTUMH MTOHITHSIMH ),

ONpENENsATh IeNd JESITeIbHOCTH, 3a/JaBas IMapaMeTpbl W KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE€3YJIbTaThl AEATEILHOCTH C IIOCTaBICHHBIMU LIENSMU;

UCIOJIb30BaTh OMOIOTUYECKUE MOHITHS U1 O0BSICHEHUS (PAKTOB U SIBJICHUH KUBOU IPUPOIBL;

CTPOMTD JIOTUYECKUE PACCYXKJI€HUS (MHAYKTUBHBIE, I€AYKTUBHbIE, TI0 AaHAJIOTMH), BBISBIAThH
3aKOHOMEPHOCTH U TPOTHUBOPEYHS B pPAacCMaTPUBAEMBIX SIBICHUSX, (HOPMYIHpPOBATH BBIBOABI U
3aKJIIOYEHUS;

IPUMEHATh CXEMHO-MOJEIIBHBIE CPEJICTBA ISl NPEJCTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOIIEHUH B HM3y4yaeMbIX OHOJOTMYECKUX OOBEKTax, a TaKkKe MPOTUBOPEUYMI pa3zHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThIBaTh IJIaH PEIICHUs MPOOJIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUAIbHBIX U
HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISAM,
OLIEHMBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOODAMHHUPOBATh U BBIMONHATH pabOTy B YCIOBHSIX pEAIbHOrO, BHUPTYaIbHOTO U
KOMOMHHUPOBAHHOT'O B3aMOJECUCTBUSI;

pa3BUBATh KPEaTHBHOE MBILIEHUE MTPH PEIICHUH KU3HEHHBIX POOIeM.

2) 6a30BbIe HCCIE0BATEILCKHE TeiiCTBUS:
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BJIAJICTh HaBBIKAMH Y4E€OHO-HCCIENOBATENbCKOM M TMPOEKTHOH JEATeNbHOCTH, HaBBIKAMU
pazpelieHusi mpoodsieM, CIOCOOHOCTBIO M TOTOBHOCTBHIO K CAMOCTOSITEIHBHOMY IOHCKY METOJ/IOB
pelIeHNs TPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOOB [103HAHUS;

UCIOJb30BaTh pA3IUYHbIE BHJABI JEATEIbHOCTH IO TOJYyYEHHUIO HOBOT'O 3HAHHUS, €ro
MHTEpIIpETalluM, NMPeoOpa30OBAHUI0O U MPUMEHEHHMIO B Y4E€OHBIX CUTYyalUsX, B TOM 4YHCIE IPHU
CO3JIaHUM Y4EOHBIX M COLIMATBbHBIX IPOECKTOB;

(dbopMHUpOBaTh HAYYHBIH THUIl MBILUICHUS, BIAJETh HAy4YHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMHU
MOHATUSMU U METOJAMH,

CTaBUTh W (POpPMYyIHUpOBATH COOCTBEHHBIE 3aadyd B 00pa30BaTEIBHOM JCATEIBPHOCTH M
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITH IPUYUHHO-CJIC/ICTBEHHBIE CBSA3HM U aKTyalU3UpOBATh 3a7ayy, BBIIBUTATh TUIIOTE3Y
e€ peleHysl, HaXOIUTh apryMEHTHI JJIs JJOKa3aTeIbCTBA CBOMX YTBEP)KJIEHUH, 3a7jaBaTh apaMeTphl
U KPUTEPUU PEIICHHUS;

AQHAJIM3UPOBAThH MTOJIYUEHHBIE B XO/I€ PELIECHUS 331a4 Pe3yJIbTaThl, KPUTUUECKU OLIEHUBATh X
JIOCTOBEPHOCTb, IPOTrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLlEHUBATh IPUOOPETEHHBII OIBIT;

OCYILECTBIISATh IEJICHANPABJICHHBIH IOMCK IIepeHoca CPEICTB M CIOCOOOB JEHCTBUS B
npo(ecCHOHATBEHYIO CPEY;

yMeTh  TMEpPeHOCHTh 3HAaHUS B  [IO3HABATENbHYHD M  MPAKTUYECKYI0  OOJIaCTH
KU3HEACATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJICH, ITpeIIaraTh OPUTrMHAIbHBIC TOIXO0/IbI U PELICHUS, CTABUTh IPOOIEMbI
W 33714y, 10MyCKAIOIINE albTePHATUBHBIC PELLICHUS.

3) pabora ¢ undopmanmeii:

OPHEHTUPOBATHCA B PA3IMYHBIX HCTOYHUKAX HH(popMmamuu (Tekcre ydeOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JHTEepaTrype, OMONOrMYECKUX CIIOBApSX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax JnaHHbIX, B VHTepHeTe), aHanM3uWpoBaTh HH(OPMAILMIO pa3IMYHBIX BUIOB U (opm
IIPEJICTABJICHUS, KpUTUUECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEYUBOCTE;

dbopMyIupOBaTh 3ampoChl M MPHUMEHSTHh pa3IMYHble METOAbl IMPH IOHCKE U OTOOpe
Ononorudeckoi nHGopMaIi, HeOOXOTUMOM [T BHITOTHEHUS yIEOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCIOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY AKTUBHOI'O UCIIOJIb30BAHMS PA3JIUYHbBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAlbHYIO (QOpMy TpPEICTaBICHUS OHOIOTHYECKON
uHpOpMaIuH (CXeMBbI, TpPaQUKH, JHATPAMMBbI, TAOIUIBI, PUCYHKU U IPYTOE);

UCIIOJb30BaTh HAY4YHBIM S3BIK B KauyecTBE CpEACTBa MpU paboTe ¢ OUOIOrHYECcKOi
uHpOpPMaIEH: TMPUMEHATh XUMHYECKHe, (DU3MYECKHMe W MaTeMaTWYeCKHe 3HAKW M CHUMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh U MPeoOpa3OBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HAIJIATHOCTH;

BIIQJICTh HABBIKAMU  pPAClO3HABaHUsA W 3amUThl  WH(oOpManuu, WHHOPMAITMOHHON
0€301MacHOCTH JTUYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o0menue:

OCYIIECTBIISATh KOMMYHHKAIIUK BO BCEX cepax KU3HU, aKTUBHO y4aCTBOBATh B IUAJIOTE WU
JMCKYCCHU TI0 CYIIECTBY 00CYX1aeMOii TeMbl (YMEHUE 3a7aBaTh BOIIPOCHI, BHICKA3bIBATH CYKICHUS
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OTHOCHUTEJIBHO BBINOJIHEHMS IpEAJaraéMoil 3ajadu, y4uThIBaTb HHTEPECHl M COINIACOBAHHOCTh
HO3ULUHN APYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIC CPECTBA OOIICHNUS, TOHUMATh 3HAYCHHUE COIMABHBIX 3HAKOB,
IPEINOChUIOK BO3HUKHOBEHHUS! KOH(IMKTHBIX CHUTYyallud, yMETb CMr4arth KOH(JIMKTBI U BECTH
IIEPETOBOPBL;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAaMH OOIIEHNUS U B3aUMOICHCTBU S, TOHUMATh HAMEPEHUS APYTUX
JIONeH, TPOSBIATH YBAaXKHUTEIHLHOE OTHOLIEHHWE K COOECeTHMKY U B KOPPEKTHOM Qopme
(bopMyIIHpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHas 1eSI TEJIbHOCTh:

IIOHUMAaTh W UCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHIMBUAYaJIbHOM pabOThl IpU
pemeHnr OMOIOrMYeckor MpoOIeMbl, 0OOCHOBBIBATE HEOOXOIUMOCTh NPUMEHEHHUS TPYNIIOBBIX
(dbopM B3aUMOEHCTBYSI ITPH PELLICHUH yueOHOM 3a1auu;

BbIOMpaTh TEMAaTHMKy U METOAbl COBMECTHBIX JEHCTBUH C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KaKJI0r0 WIEHa KOJJICKTHBA;

NPUHUMATD LIEJIM COBMECTHOM JESATENbHOCTH, OPraHU30BbIBaTh U KOOPJUHUPOBATH JEHCTBUS
110 €€ TOCTHXKEHUIO: COCTABJIATH IJIaH ACHCTBUI, pacipeensiTh POJId ¢ y4€TOM MHEHUH YyUaCTHUKOB,
00CYyXIaTh pe3ynbTaThl COBMECTHOU padOThI;

OLIEHMBATh KaueCTBO CBOETO BKJIA/IAa U KAXKIAOI0 yYaCTHHKA KOMaHbI B OOLIUI pe3ysbTaT 1Mo
pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIE IPOEKTHI, OLIEHUBATh MJIEM C TO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
PAaKTUYECKOH 3HAYMMOCTH;

OCYILIECTBIISATh TO3UTUBHOE CTPATETUYECKOE MOBECHUE B PA3IUYHbBIX CUTYALUsIX, IPOSBIATh
TBOPYECTBO U BOOOpayKe€HHUE, ObITh MHUIIMATUBHBIM.

OgJajieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JIeliCTBUSIMU:

1) camoopranu3anus:

UCTIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS BBISIBJICHHSI TPOOJIEM U UX PEUICHUS B )KU3HEHHBIX
U Y4eOHBIX CUTYaIMsIX;

BbIOMpaTh Ha OCHOBE OMOJIOIMUYECKHUX 3HAHUH IIeNIEBbI€ U CMBICIOBBIE YCTAaHOBKM B CBOMX
JEUCTBUAX M IIOCTYNKax I10 OTHOLIEHHIO K >KMBOM IIPUPOZAE, CBOEMY 3JI0POBBIO M 3J0POBbIO
OKpYXKaloIlUX;

CaMOCTOSITENIFHO OCYIIECTBIATh I103HABATEIbHYIO JIESTEIBbHOCTD, BBIBIATH MPOOIEMBI,
CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a7a4ll B 00pa30BaTENbHOM AEATENbHOCTU U )KU3HEHHBIX
CUTYalLUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAaH PELIeHUs MPOOJeMbl C Y4ETOM HMMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEAIOYTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKU yueOHOI 0 IpeIMeTa Ha OCHOBE JTUYHBIX MTPEANIOUTEHUI;

JieNIaTh OCO3HAHHBII BBIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO LIMPOKOH 3PYIUIMHU B Pa3HBIX O0IACTIX
3HAHWH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHHBATb
COOTBETCTBHUE PE3YJITATOB LIEIISM;
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BJIQ/ICTh HABBIKAMU TIO3HABATEIILHOW pe(ICKCUU KaK OCO3HAHUS COBEPIIIACMBIX NEHCTBUN U
MBICTUTENBHBIX MPOLIECCOB, UX PE3YJbTaTOB U OCHOBAHUH, UCIIOIB30BaTh NMPUEMBI pedIeKCHuu s
OLICHKH CUTYAaIllH, BEIOOpA BEPHOT'O PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U APTYMEHTBI JPYTUX MIPU aHAJIA3E PE3YIIBTATOB JEATEIbHOCTH;

3) npuHsTHE CeOS M IPYTUX:

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IIPU aHAJIA3E PE3YIIBTATOB IEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO JIPYTUX Ha OIITHOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3HUIIMH JPYTOTr0O YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATHBI

[Ipeametnbie pesynbTaThl ocBoeHHs mnporpamMmbl COO mo Ouonormu Ha 0a30BOM YpOBHE
BKIIIOUAIOT crenuduueckue A ydeOHoro mpeamera «buonorus» HaydHbIC 3HAHUS, YMEHUS U
CIOCOOBI IEHCTBUH 10 OCBOCHHIO, UHTEPIPETAIIMH U IPEOOPa30BAHUIO 3HAHUM, BUIBI IEATEIILHOCTH
IO MTOJIYYCHHUIO HOBOTO 3HAHUS U MMPUMEHCHHIO 3HAHUH B Pa3IMYHBIX YUYCOHBIX CUTYAIHX, a TAKXKE
B pEaJbHBIX J>KM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C Ouonorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl MIPEICTABICHBI IO TOJjaM 00yUYEeHUSI.

[TpenmeTHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10 knacce nOmKHbI
OTpa)xaTh:

c(OpPMUPOBAHHOCTh 3HAHUU O MeCT€ U POIU OUOJOTUU B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa U
HAyYHOTO MUPOBO33PEHHUS, O BKJIAJIE POCCHUICKUX W 3apyOEKHBIX yUEHBIX-OMOIOTOB B Pa3BUTHE
Ouonoruu, GyHKIMOHATEHOW IPAaMOTHOCTH Y€JIOBEKa JJIsl peleHMs] )KU3HEHHBIX 33]1a4;

YMEHHE PACKpBIBaTh COJCpKaHWE OUMOJOTMYECKUX TEPMHHOB W TOHSATHM: KH3Hb, KIIETKA,
Oopranusm, Metaboau3M (0OMeH BEUIeCTB M MpEBpAllleHUe YHEPTUuu), TOMeocTa3 (CaMoperysius),
YpOBHEBast OpraHM3alusl  UBBIX  CHCTEM, CaMOBOCIIPOU3BEICHUE (penpoayKius),
HACJEeICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHUE;

yYMEHHME Wu3JaraTh OHOJOrMYecKue TeopuHu (KIETOYHas, XPOMOCOMHAs, MYTAl[MOHHAas,
HEHTpaIbHas JorMa MOJEKYIsipHOM ouonorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. BaBuiiosa)
U y4eHHs (0 LIEHTpax MHOrooOpa3usi U MPOUCXOXKACHUs KylbTypHbIX pacteHuit H. U. BaBunoaa),
ONPEIEATh TPAHULIBI UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIAJICTh METOJaMH HAyYHOT' O [TO3HAHUS B OMOJIOT MU : HAOII0JEHUE U OTMCAHNE KUBBIX
CHCTEM, TPOIECCOB M SIBJICHWW, OpraHM3alus MU TPOBEJCHHE OMOJIOTMYECKOro JKCIIEPHMEHTA,
BBI/IBI)KEHUE TUTIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKIY UCCIIelyeMbIMU BETMYMHAMHU, OObSICHEHUE
IIOJIyYEHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX IOHATHI, TEOPUI U 3aKOHOB, YMEHUE JIeaTh
BBIBO/Ibl HA OCHOBAHUH TOJYUYE€HHBIX PE3YyJIbTaTOB;

YMEHHME BBIJENATh CYLUIECTBEHHbIE NPHU3HAKW BHUPYCOB, KIIETOK IPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB, OCOOEHHOCTH IpPOLIECCOB: OOMEHA BEIIECTB U
IpEBpalleHHs] PHEPIHMU B KIETKe, (POTOCHMHTE3a, IUIACTHYECKOIO0 W HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MeH03a, OIUIOJOTBOPEHHUS, PA3MHOXKEHHS, WHIMBUAYAIbHOTO pPa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHITHh MOTYYCHHBIE 3HAHUS i OOBSICHEHUS OHOJOTMYECKHX TMPOIECCOB U
SBIIGHUH, U1 MPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM XKU3HU C LIETBI0 0OecreueHus
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0€30IaCHOCTH CBOETO 37I0POBbS U 3J0POBBS OKPYKAIOLIUX JIOACH, COOIMI0IEHUSI HOPM TPAaMOTHOT'O
MIOBEJICHUSI B OKpPY)KAIOLICH NPUPOIHOW Cpene, TMOHUMaHWE HEOOXOAMMOCTH WCIIOIb30BaAHHS
JOCTIDKEHHUH COBPEMEHHOM OMOIOruy ¥ OMOTEXHOJIOTHH JJIsl palliOHAIBHOTO TIPUPOIOIIONb30BAHUS;

YMEHHE peliaTh »JJIEMEHTapHblE TEHETHUYECKUE 3aJadyd Ha MOHO- W JUTHOPHIHOE
CKpEeUIMBaHKE, CIICTUICHHOE HACIIEI0BAaHUE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKPEIUBAHUS JIIS
npecKa3aHus Haclle0BaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHE BBINOIHATH Ja00paTOpHbIE U MPaKTUYECKHe paboThl, COOJI01aTh TpaBuia Mpu padore
C Y4eOHBIM U 1ab0opaTOpHBIM 000pPYI0BAHUEM;

YMEHHE KPUTHYECKU OIEHHBaThb W HWHTEPIPETUPOBATH HHGPOPMAIUIO OHOJIOrHYECKOro
COJIep)KaHUs, BKJIIOYAIONIYIO IICEBJIOHAyYHbIE 3HAHUS M3 pa3IMYHBIX HCTOYHUKOB (CpelCcTBa
MaccoBod WH(pOpMAIMK, HAYYHO-TIONMYJSPHBIC MaTepHaibl), STHUYECKUE aCIEKTHl COBPEMEHHBIX
HCCIICIOBaHMI B OMOJIOTHH, MEIUIIMHE, OMOTCXHOJIOTHH;

YMEHHE CO37[aBaTh COOCTBEHHbIE THCBMEHHBIE W YCTHBIE COOOMIEHHs, 0000IIas
OMONIOrMYecKyro HH(POPMAIIHIO U3 HECKOIHKUX UCTOYHUKOB, TPAMOTHO UCTIOIB30BATh MOHITHITHBIN
amrmapar OHOJIOTHH.
yMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIIEHMSI, 0000111ast OMOIOrMUECKYIO
UH(POPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUHHBIN anmapar
OMoIOTUH.

TEMATHYECKOE IINTAHUPOBAHUE

DJIEeKTPOHHBIE
Ne Hara nudposbie

Tema ypoka Bceero
n/n U3y4YeHU s o0pa3oBaTe/bHbIE

pecypcsbl

bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a

MeTonsl HO3HAHUS KUBOH
npupozsl. [Ipakrnueckas

) pabora Ne 1 «Mcnonp3oBanue 1 bubmuoreka LIOK
Pa3JIMYHBIX METOJ0OB MIPU https://m.edso0.ru/863e6122
W3y4eHUU OMOJIOTUYECKHUX
00BEKTOB
buonoruyeckue cucremsl, bubmmoreka [JOK
3 1
MPOLIECCHI U UX U3YUYEHUE https://m.eds00.ru/863e6564
4 XUMHUYECKUH COCTaB KJIETKH. 1 bu6moreka [JOK
Bona u MuHepanbHbIe Colu https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHHE 1 bubmuoreka [JOK
0enKoB https://m.eds00.ru/863e6b72
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depMeHTHI — OMOJIOTHYECKIE
KaTanu3aTopsl. JlJabopaTopHas

6 pabota Ne 1 «M3yuenue :Z(["?(T)I;EZ bubnuorexa [JOK
KaTAIUTUYECKONW aKTUBHOCTH https://m.eds00.ru/863e6b72
pocTa»
(bepMeHTOB (Ha MpuMepe
aMUIIa3bl WIK KaTajaas3bl)y
bub6munoreka [JOK
! YrteBOzEL. JHmm et https://m.edso0.ru/863e6870
bu6moreka [JOK
8 Hywennoneie knciorsl. AT® https://m.edso00.ru/863e6d5c
9 Hcropus n MeTonbl U3yuyeHus bubmuorexa LIOK
kietku. Kinerounas teopust https://m.eds00.ru/863e6e88
10 Knerka xak 11eocTHas KuBas
cUcTeMa
CTpoeHune 3yKapuoTHYECKOU
kieTku. JJaboparopHas pabota
Ne 2 «M3yuenue crpoeHus
KJIETOK PACTEHUH, )KUBOTHBIX, Hudposoit bubmorexa [TOK
11 FpuGOB 1 GakTepHii I0x MHKPOCKOTT https://m.edsoo.ru/863e6ff0
https://m.eds00.ru/863e716¢
MHUKPOCKOITOM Ha T'OTOBBIX
MUKpoITpernapaTax u ux
OIHICaHUE
12 OOMEH BeIIeCTB WIH bubnmoreka [JOK
MeTabonu3mM https://m.eds00.ru/863e766¢
bu6muoreka [JOK
13 Potocrrres. XemocHnres https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 DHepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKvi3HEeHHBIH IIUKIT KIETKH.
Jenenue kiaeTku. MuTo3.
o
5| twonmermons Undposoit | Busmmorera LLOK
MuKpockon | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYHMKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOITpernapaTax»
16 buocunres 6enka. Peakius bu6moreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpancusiiust — OuocUHTE3 bubnuorexa [IOK
Oenka https://m.eds00.ru/863e796e
18 Hexkierounsie opMbI )KU3HU bubnuoreka [IOK

— BUPYCHI

https://m.edso0.ru/863e7540
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DopMbl pa3MHOKEHUS

bu6mmoreka [JOK

19 https://m.edso0.ru/863e81b6
OPTaHH3MOB https://m.edso0.ru/863e831e
. bu6moreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue 1 pa3BUTHE
MMOJIOBBIX KJIETOK.
OIUI00TBOPEHHE. .
21 JIaGopato II{)aﬁ abora Ne 4 Hudposoii bubmnorexa LOK
PaTOPHa b B MuKpockor |  https:/m.edsoo.ru/863e81b6
«M3ydeHne cTpoeHUs TOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOITpernapaTax»
29 WHauBuyansHOE pa3BUTHE bubmmoreka [TOK
OpTraHu3MOB https://m.eds00.ru/863e8436
['eneTnka — Hayka o
23 HACJIEICTBEHHOCTH U bubmorexa HOK
https://m.edso0.ru/863e86f2
A3MEHYUBOCTH
3aKOHOMEPHOCTH
24 HaCJIe10BaHUsI IPU3HAKOB. bu6mmoreka [JOK
MonorudpuHnoe https://m.eds00.ru/863e8878
CKpCIIMBAaHUE
UTAOPHUIHOE CKPEILINBAHUE.
25 J?i[aKOH iefaBHcm\fo:; bubmorexa [IOK
https://m.edso0.ru/863e89a4
HaCJIeI0BaHMS TIPU3HAKOB
CLeIUIeHHOE HAClIEJOBAaHUE
npu3HaKoB. JIlaboparopHast
abora Ne 5 «3yuyeHue .
26 pes JILTATOB MO£PH6 HWIHOTO Hudposoii bubmnorexa [{OK
pesy PiA MUKpockor |  https://m.edsoo.ru/863e8c60
U JIATHOPUTHOTO CKPEIINBAHHUS
y Ap030(uiIbl Ha TOTOBBIX
MHUKpOIpeapaTax
I'eneruka nmona. HacinegoBanue
27 [IPU3HAKOB, CLEIUIEHHBIX C bubmmorexa HOK
p ’ https://m.eds00.ru/863e8c60
[1OJIOM
3MeHuuBoCTS.
Henacnencrsennas
W3MEHYHMBOCTD. JlabopaTopHas
28 pabota Ne 6. U3yuenue Hudposoit | bubmmorexa IIOK
MOIU(DUKAITMOHH O MUKpocKon | https://m.edsoo.ru/863e8efe

MU3MEHYMBOCTH, IIOCTPOEHUE
BAPUALIMOHHOIO psijia U
BAPUALIMOHHOU KPUBOU»
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HacnencrBennas

A3MEHYNBOCTD. JlabopaTropHas
paTop [udposoit | Bbubmuoreka [JOK

29 o 7. «A 1
pabora N 7. «Anamus MUKpockorn | https://m.edsoo.ru/863e8efe

MyTaluui y qpo30¢puiibl Ha

TFOTOBBIX MUKpPOIIpEnaparax»

bu6moreka [JOK

30 r 1
CHETHKA He10Beka https://m.edsoo.ru/863e8d78

PesepBHblit ypok. O6001IeHNE
31 1o teMe «HacnencTBeHHOCTE U 1
U3MEHYMBOCTH OPTaHH3MOBY

39 Cenekius Kak HayKa u 1 bubnuorexa [JOK
IpoLecc https://m.edso00.ru/863e9214
Mertoabl U JOCTUKEHUS
33 CEJICKIIUU PaCTCHUH 1 1 bubmmorexa [JOK
P https://m.edso00.ru/863e9214
JKUBOTHBIX
34 buorexHonorus kak orpacib 1 bubmuorexa [JOK
MPOU3BOJICTBA https://m.edso00.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 34
[TPOTPAMME

Onucanue MaTepHaIbHO-TEXHUYECKOI0 M Y4e0HO-METOAUYECKOro odecrnedeHnst
PaGoueit nporpamMMsl

1. O6opynoBanue 1 NpuOOPHI

1. HarypanbHble OOBEKTHI: )KUBBIE PACTEHHS, TepOApUH PACTEHHH, MYJISDKU TPHOOB, KOJUICKIIHA
HACEKOMBIX, Yy4ella ITHI] U )KUBOTHBIX, MOJIETH 1IBETKOB.
2. Y4eOHO-TIpakTHIecKoe 1 yueOHO-TaboparopHoe 000py10BaHUE:
YBennuurtenabHble IpUOOPHI, U3MEPUTEIbHBIE TPUOOPHI, TAOOpaTOpHOE 000PYIOBaHHE
3. JleMOHCTpaIMOHHbIE Ta0IUIIBI.
4. DKpaHHO-3BYKOBBIE CPEJICTBA.
5. KommbroTep
6. [IpeseHTanonHOe 000OpYI0BaHUE
7.Boixon B UHTepHeT (1)1 y4yaluxcs Ha YpOBHE O3HAKOMIICHUS)

2. Hudposbie 00pazoBaTeIbHbIE pecypchl
1. BuGimoreka IJOK https://m.edsoo.ru/863cfeea
3. Marepuainsl a5 y4eHHKA
1.Yueonuk 6monorus 10 k. Ba3ossrii ypoBens B.B.ITaceunnk.2023-160c.
3.Pabouas terpanas mo 6uonoruu 10 xrace B.B.ITaceunnk

4. MaTepna.nbl AJISL YYUTEIA

1.Metonuueckoe nocobue k yueoHuky «buonorus. 10 kmace», B.B.ITaceunuk 2023
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