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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHs] TMOJAX0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusi» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJN€H, COoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENAX U
MPUHLNNAX, XapPAaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenquguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMSI YeJIOBEYECKOTro 001mecTBa. COrjacHO Ha3BaHHBIM MOJIOKEHUSIM,
OIpeieNIeHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[TporpaMMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOro nmnpeamera «buonorus», omnpeaenser o005A3aTelIbHOE IPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopelneiieHue I0 pasjenaM H  Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 MaTrepuasia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTEeNIbHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEHW 00yJaromuxcs.

B nporpaMMme mo OHOJIOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OHOJOrNYECKOro 00pa3oBaHUsl.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
IPUHLIUI TPEEMCTBEHHOCTH B U3YYEHHH OMOJIOTUH, YTO HEOOXOAUMO COXPAHUTH,
HEeCMOTpsi Ha mepexon Ha oOHoBiIeHHBIE DI'OC. Takum obpazom, B 11 kiacce
npojaospkaeTca uzydenue Kypea "buonorusa", Hadareii B 10 knacce. B 10 knacce
OBLIIM OCBOEHBI OoOpa3oBarenbHble JMHUU "buonorus kak Hayka", "buocdepHbiii
ypoBeHb opranuzanuu’, "buoreoneHornueckuit yposeHb', "llomymAanuoHHO-
BUI0BOM ypoBeHb". B 11 kiacce, cooTBeTcTBEHHO, "OpraHW3MEHHbIH YPOBEHb
xu3HKM", "KierouHbll ypoBeHb KU3HH', "MOJEKyISApHBIA YPOBEHb JKU3HH'.
bnaronapss npuHIMIY NPEEeMCTBEHHOCTH MPOCMATPUBAETCS HANPABICHHOCTh Ha
pa3BUTHE 3HAHUW, CBA3AHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33pPEHHUS, LEHHOCTHBIX  OpPUEHTAalUU{d  JMYHOCTH, SKOJOTHYECKOIO
MBILUICHUS, TPEACTaBICHUA O 3I0pOBOM 00paze KH3HH U OepexHbIM
OTHOUIEHUEM K OKpY’Karoliel npupoaHou cpene. [loatomy Hapsany ¢ U3ydeHHEM
OOIIEONOIOTUYECKUX TEOpUH, a TaKKe 3HAHUM O CTPOEHUHM JKUBBIX CHCTEM
pa3HOTO paHra M CYUIHOCTM OCHOBHBIX MPOTEKAIOIIMX B HHUX IPOLIECCOB B
nporpaMMe Mo OWOJIOTMM YAENEHO BHUMAaHHE HCIOIb30BAHUIO TOJYyYEHHBIX



3HAHWI B MOBCEJHEBHOW KU3HM I PEUIEHUS MPUKIAIHBIX 337a4, B TOM YHUCIIE:
npo(UIAKTUKN HACIEICTBEHHBIX 3a00JIeBaHUN YEIOBEKA, MEIUKO-TE€HETUYECKOTO
KOHCYJIbTUPOBaHHUsI, 00OOCHOBAHUS HKOJIOTMYECKHU ILI€I€CO00pa3HOro MOBEICHUS B
OKpYXalollel MpUpPOIHON cpesie, aHaIu3a BIUSAHUS XO35UCTBEHHON JNESATEeIbHOCTH
YyeJioBeKa Ha COCTOSIHME TPHUPOAHBIX UM HCKYCCTBEHHBIX JKOCHUCTEM. Y CUJICHUE
BHUMAaHMS K MPUKIAJHON HaIpaBICHHOCTH YydeOHOro mnpeamera «buomorus»
IPOJUKTOBAHO HEOOXOJUMOCTBIO OOECIIEUEHUsl YCIOBUM ISl PEUIEHUs] OOHOU U3
aKTyaJIbHBIX  3a/lad  IIKOJIBHOTO  OHOJOTMYECKOrOo 00pa3oBaHUs, KOTOpas
npeanosiaraer GpopmMupoBaHue y oOydaronIuxcsi ClOCOOHOCTU aJanTUPOBATHCS K
VU3MEHEHUAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeaHero ooOImero o0pa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obOecnieuuBaeT (OPMUPOBAHUE Y OOYYAIOUIMXCA MPEACTABICHUN O
HAyYHOW KapTHUHE MHUpa, paclIupseT U 0000IIaeT 3HaHUS O KUBOH MpHUpoje, €
OTJIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3JAET
yCIOBUSI  JJIsA: TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIBI, (POPMHUPOBAHUSA
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, HKOJOTUYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHS K dKUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl peLICHHs] BOCTIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ady  CpeaHero  oOmero  oOpa3oBaHUs,  COLMAIM3ALUA
oOyuaronuxcs. M3ydenune 6monorun odecnednBaeT ycioBus st (GOPMUPOBAHUS
UHTEIJICKTYyaJbHBIX, KOMMYHUKALIMOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIIOCOOCTBYET WMHTErpaldi OWMOJIOTMYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zaHHbIE TOJIOKEHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEpP’KaHUA, MPEACTaBICHHOT0O B IpOrpaMMe IO
ouonoruu.

Ot60p coxaepkanus ydeOHoOro npeamera «buosjorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPAa3HOrO MOJX0Jld, B COOTBETCTBUM C
KOTOPBIM OO0y4aromuecs: JOJDKHbI OCBOMTH 3HAHUS W YMEHHUS, 3HAYUMBIE [JIS
dbopMupoBaHus O0OmIEeH KyJIbTYpbl, ONpEACNAIONINE aJeKBAaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIIECH MPUPOTHON cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTUUYECKoM AesTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM JIJIsi pOpMUpOBaHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOIOrHUECKOro 00pa30BaHMsL.



CtpykTypupoBaHHe cCOAEpKaHUS y4yeOHOro Marepuaia B MpOrpaMMe [0
OMOJIOTMM OCYIIECTBIEHO € YYETOM MPUOPUTETHOIO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3alluu U
IBOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKTYpe yueOHOro npeamera «buosnorus»
BBIJICJICHBI CIICYIOLIUE COAEP/KATEIbHbIE IMHNN: «bHOoNorus Kak Hayka. MeTomabl
Hay4yHOTo To3HaHMs», «KieTka kak Ouonornuyeckas cuctrema», «OpraHu3M Kak
Oouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«OBOJIIOLMS KUBON PUPOJBD», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydyeOHoro mpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHON
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEHHE YMEHH
WCIIOJI30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUH B OTHOIIEHUU OOBEKTOB
KUBOU MPHUPOABI U PEICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a30BoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33/1ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIax, CIyKAIIUX OCHOBOU
Uit (opMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUpa, O
METOJIaX Hay4YHOT'O MO3HAaHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dopMupoBaHue y OOy4YalOIIMXCSl MO3HABATEIbHBIX, MHTEIEKTyaJIbHbIX U
TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHalln3a JaHHBIX O MYyTAX DPa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJEH M MOAXOAOB K M3YUYEHHIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHU3alUY;

CTAaHOBJICHHE Yy oOydaroumxcs oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATh M OLCHUBATH SBJICHUSI OKPY’KAIOIIErO
MUpa JKMBOW MPUPOAbI HAa OCHOBAaHWM 3HAHUM M OIBITA, IOJIYYEHHBIX IPH
H3y4YeHUH OHOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHif;

BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS UYEJIOBEKOM JKHBOMU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS DTUIECKUX
HOPM IIpY IIPOBEJECHUH OMOJIOTUYECKUX UCCIIEI0BAHUM;

OCO3HAaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHUN [JIs TOBBIIICHHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIS
OLICHKH ITOCJIEICTBUI CBOEU AESTEIBHOCTH IO OTHOLIEHHUIO K OKPYXKAIOIIEH cpele,



COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHWE U COOJIOACHHE Mep NPOPUIAKTHKU
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanus «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENBHBIM YYEOHBIM IPEAMETOM, BXOISAIIUM B
cOCTaB MpeIMeTHOM 001acTi « EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

Jlst m3ydennst 6noaoruy Ha 6a30BOM YPOBHE CpeAHETO 001Iero oopa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B He/IeII0).



COAEPXKXAHUE OBYUYEHUA
11 KUIIACC

Tema 1. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XHUMUYECKHI COCTAaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTBL. Bo/la 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPAIbHBIX BellecTB B KkieTke. llommepxkanue
OCMOTHYECKOTo OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3ameHuMble U 3aMEHUMBIE aMHUHOKHCIIOTBI. AMUHOKHCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIIKOBOM MOJEKyJbl (TepBUYHAs, BTOpPUYHAs, TPETHUYHAsA M
YETBEPTUYHAS CTPYKTypa). XHMHUYECKHME CBOICTBa OenkoB. buonornueckue
(GyHKUIHUU OENKOB.

depmMeHTHl — Ouosiorudyeckue Kartanuzatopbl. CTpoeHue QepMeHTa:
aKTUBHBIM I1eHTp, cyOcTpatHas crneuuduuHoctb. KodepmeHTsl. Butamussbl.
OT1nnuns GepMEHTOB OT HEOPTAaHUYECKUX KATaJIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (Tar0K03a, pubo3a u  JAe30Kkcupudo3a),
aucaxapuabel - (caxaposa, JaKTo3a) W Toymcaxapulibl  (Kpaxmal, TJIUKOTEH,
Hesos03a). buonornueckue GyHKIUU YriieBOOB.

Jlunuael:  Tpurauuepuabl, QocPoIUNUAL, CTEpOouAbl. [ HUapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkumu JunuaoB. CpaBHEHUE
yII€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorel: JHK w PHK. Hykneotmaer — MOHOMeEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu JIHK. Ctpoenue u ¢pynkiuun PHK.
Bunasr PHK. AT®: ctpoenne u GyHKIINH.

[utonorus — Hayka o kietke. Kiietounas Teopus — npuMep B3aUMOAEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIIETKH.

Knerka xak mnenoctHas xuBas cucrtemMa. OOmme NpU3HAKH —KIIETOK:
3aMKHyTasi HapykHas MemOpana, mosiekyisl JJHK kak renermueckuii ammapar,
CHUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKass U mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUs TMpoKaproTUYecKoM kieTku. Kierounas crenka Oaktepuil. CTpoeHue
AYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
dbyukiuu. [nasmatuyeckas memOpaHna, e€ cBoiicTBa u ¢pyHKuuu. [{uTomnazma u eé
opraHousibl. OgHomemOpannbie opraHounbl kinetku: JIIC, anmmapat ['onbaxw,
IM30COMBI. I10yaBTOHOMHBIE OpPraHOMIBl KIETKHM: MHUTOXOHAPWM, IUIACTUBI.
[Tpoucxoxnenne MHUTOXOHApUNA M mactui. Buasl mnactun. HememOpanubie



OpPraHoOUIbl KJIETKU: PUOOCOMBI, KIETOYHBIM UEHTpP, LEHTPUOIHU, PECHUYKH,
KIyTUKH. ODYHKIMY OPTraHOMJOB KJIETKU. BKiroueHus.

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue sijpa: suepHas 000souka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JleMoHCTpauM:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. IlIneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrnipeneneHue XUMUYECKHX JJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOJIEY.

Tabmuupl u cxembl: «llepuoanyeckass TabnuIa XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEeKYJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIEKYJIbl OeTKay,
«Ctpoenue pepmentay, «Hyknennobsie kucnotel. JJHK», «Ctpoenue momexybl
AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe HNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue saapa KIETKN», « Y IIeBOAb, «JIMmuasn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJiI IPOBEACHHUS
HAOJIOICHUH, W3MEpPEHHUH, HKCIEPUMEHTOB, MHKpPOIpENnaparbl pacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

JlabopaTopHbie U NpaKTHYECKHEe Pa0OThI:

JlaGoparopHas pabora Ne 1. «3yueHue KaTaaTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTaasbl)».

Jlabopatopnass pabora No 2. «/3ydyeHue CTpoeHHS KIETOK pPaCTEHUH,
JKUBOTHBIX W OakTepHil MOJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHCAHUE.

Tema 2. )KusHenessTeIbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTadou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JTUCCUMUTISIINSA (SHEPTeTUUECKUii OOMEH) — JBE CTOPOHBI E€IMHOTO Tpoliecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPruM B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQPHBIN U rereporpodHsblid. Pois ¢pepmeHToB
B 0OMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KJIETKE.

®ortocunTte3. CmeroBas u TeMHOBas (a3bl (doTocuHTe3a. Peaknuu
dbotocunTeza. DPhekTuBHOCTH (hOTOCHHTE3a. 3HaAUCHUE (DOTOCHMHTE3a ISl KU3HU
Ha 3emuie. Biausinue ycnoBuii cpenibl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €T0
IPOJYKTUBHOCTHU Y KYJBTYPHBIX PAaCTEHUU.

XeMocHuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HAYeHHEe XEMOCHHTEe3a JIs
YKU3HH Ha 3emie.



DHepreTuueckuii oOMeH B KileTKe. PaciiierieHue BelecTB, BbIACICHUE U
aKKyMYyJIUPOBAaHUE DHHEPruUM B KIJIETKE. OJTalbl SHEPreTUYECKOro OOMEHa.
['mukonmus. bpoxenune m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JbIXaHUE. OkucnuTenbHoOe dbochopunupoBaHue. D¢ beKkTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakuuu wmatpuyHoro cuHTe3a. ['enermueckas wundopmamus u JIHK.
Peanuzanmsi reHeTmdeckoil mHPOpMAnMu B KICTKE. | €HETWYECKHUN KOJ U €ro
cBoricTBa. Tpanckpuniusa — MmaTpuuHblii cuHTe3 PHK. Tpancisuus — 6umocuHTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHoOkuciaor. Ponb pubocom B
OouocuHTe3e OenKa.

Hexkiierounsie (popmbl xu3HU — BUpYChl. ctopust oTkpeiTHs BUpycoB (/1. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKA, BbHI3HIBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CIIM/a.
OOpaTHass ~ TpaHCKpUIIMs, peBepTaza W uHTerpasa. lIpodunakrrka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel m cxembl: «Tunbl mutanus», «Metaboauzm», «MHTOXOHIAPH,
«HepreTudyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBAHUE reHay, «CuHTe3 Oenkay, « 'eHeTHYeCKuil Koy,
«Bupyce», «bakrepunodarn», «Ctpoenune u xuzHeHHbld nukin Bupyca CIIN/]a,
oakrepuodaray, «Pemnmukarus JTHK.

O6opynoBanue: Moaenu-ammukanun «Yapoenne JIHK u Tpanckpurmmmsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema 3. PazMHOXkeHUE M UHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KitleTouHbIii ITUKII, WM JKU3HCHHBIM LMK KiIeTKH. MHTepdaza m MHTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkainus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JurmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[[uToIOTHYECKHE OCHOBBI PAa3MHOXKEHUS W  HWHIUBUIYAJbHOTO  pPa3BUTHUA
OpPraHU3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpouecchl, npoucxonsiye Ha
Pa3HBIX CTAIUAX MUTO3a. BUMOTOTUYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubennb KIETKU — arnomnTo3.

DopMbI pa3sMHOKEHHSI OPTAaHU3MOB: OECIIoyioe U ToJIoBoe. Bubsl Gecronoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, ITOYKOBAaHHWE OJIHO- KW MHOTIOKJIETOYHBIX,
CIIOpO0Opa30BaHKE, BETETATUBHOE pa3MHOXeEHUE. MICKycCTBEHHOE KIOHHPOBAHUE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.



[TooBOE pa3MHOXKEHUE, €Tr0 OTIMYUS OT OECTIOJIOTO.

Meiio3. Cranuu meiio3a. [Iponecchl, MpoUCXOAIINE HA CTaAusIX Meno3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrorep. bBHOJIOrMYECKUIA CMBICT H
3HaYEHUE Meno3a.

["'ameTtorenes — mporecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKA M AMYHUKA. OOpa3zoBaHWE W Pa3BUTHE IMOJOBBIX
KJIETOK — TameT (CrmepMaro3oujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(3MOpuorenes). Jrarbl SMOPHOHATBHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BuTHE. THIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJCTBa.

Poct u pasButue pacreHnil. OHTOr€HE3 IIBETKOBOTO PACTEHMS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSI.

JlemoncTpanum:

Tabmuubr u cxembl: «DOpMBI pa3MHOKEHHS OPTraHU3MOBY», «JIBoliHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIJIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukimy, «Pemmukanus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsiMoe pa3BUTHEY, «] amMeToreHe3 y MICKONUTAOWINX U
4yesnoBeka», «OCHOBHbBIE CTAJIUM OHTOT'€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENApaThI «CnepMato30u sl
MJICKOTIUTAIOWIETOY, «SHIeKIeTKka MIeKonuTaroumeroy, «KapuoknHes B KieTkax
KOpelIKa JIyKa», MarHuTHas MOJieNib-anmuinkanus «Jlejgenue KIeTKu», MOJIelb
JIHK, monens meTada3zHoi XpoOMOCOMBEI.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTraxy».

Jlabopatopuas pabora Ne 4. «/3yueHue CTPOCHHS TOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 4. HacjieiCTBEHHOCTh M U3MEHYUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopus pazButus reHeTuku. Pois nuronorun
U OMOpPHOJIOTUM B CTAHOBJICHWHM TEHETUKHU. BKJIam pPOCCHMCKUX W 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (TUOPHI0IOTHYECKUH,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHEeTHYeCKHil). (OCHOBHBIE T€HETHYECKHE
NOHATHS. ['eHeTnYecKas CHUMBOJIMKA, UCIIOJb3yEeMasi B CXEMaX CKPEIMBAHUM.



3aKOHOMEPHOCTH HacCJEeAOBaHUSI IPU3HAKOB, YCTaHOBIIEHHbIE . MeHenem.
MoHorubpumHoe CKpemMBaHue. 3aKOH €IWHOOOpaswsi THOPUIOB IEPBOTO
nokojeHusd. [lpaBuno AOMUHUpOBaHHUS. 3aKOH paCUICIJICHUS MPU3HAKOB.
['unoTe3a ynctoTel rameT. [loJIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHWe. 3aKOH  HE3aBUCHMOTO  HacledOBaHUS
npu3HakoB.  lluToreHeTndeckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupytouiee ckpeumpanue. Mcnonp30BaHre aHATU3UPYIONIETO CKPEIIUMBAHUS
JUTSI OTIpEIeNIeHUsI TEHOTHUIA OCOOH.

CuemnienHoe HacneioBaHue mpuszHakoB. PabGora T. Moprana 1o
CLEIUIECHHOMY HAaCJIEJOBaHUIO IeHOB. HapylieHue cuerieHus reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. [ eHETHUECKUE KapThI.

['eneTuka mosia. XpoMOCOMHOE ONpeAcieHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['omMoramerHsle W TreTeporaMeTrHble oOpraHus3mel. HacienoBaHue
MIPU3HAKOB, CIICTUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUaBI ”3MEHUYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIIMOHHON NU3MEHUYUBOCTU. BapualimoHHbIN psifi ¥ BapualliOHHAasi KpUBasi.
Hopma peakuuun npuszHaka. KonuuecTBEHHbIE M KauyE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, WU3MEHUUBOCTh. KoMOUHATHBHAas
U3MEHYMBOCTh. Meio3 W T0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHUYMBOCTU. MyTalimoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MmyTaiiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHBI MyTaluii. MyTareHHbie (aKTOpPHI.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBEHHOM n3menunBoctu H. M. BaBuiosa.

BuesnepHast HaCIeACTBEHHOCTh U U3MEHYHUBOCT.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YyeJIOBEKa: T€HealOTMYECKNM, OJTM3HEI[OBBIN, IINTOT€HETUUSCKUHM, OMOXUMUYECKHH,
MOJIEKYJISIPHO-T€HETUUECKHA. CoBpemMeHHOe ONPEIECICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CE€KBEHUPOBAHHUE, T€HOTUNMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI{P-anamm3a. HacmencTtBennnsie 3a00JjieBaHUsS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
0OJIe3HN C HACJIEACTBEHHOM MPEIPacHoiOKEHHOCThIO, XPOMOCOMHBIC OOJIE3HH.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, MPO(UIAKTUKY U JICYECHUS TeHETUIECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEAUIIMHCKOM
TE€HETUKU B MPEOTBPAIICHNUN U JICYEHUU T€HETUUYECKUX 3a00JI€BaHMI YeIIOBEKaA.

JleMOoHCTpaum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.



Tabmuupt w  cxembl: «MOHOTMOPHIHOE  CKpEUIMBAHWE U €r0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHHS] M €ro LHUTOr€HETUYeCcKas
OCHOBa», «3aKOH  YHCTOTBl  Tramer», «JlurubpugHoe  CKpeulBaHHUE»,
«llutonornyeckue  OCHOBBI  JWTMOPUAHOTO  CKpelluMBaHus»,  «Mehos3y,
«B3auMozeicTBie alIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pACTCHUH,
KUBOTHBIX M YeJOBEKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAacJeIOBAHMS,
CUCIUIEHHOTO C mnoyioMm», «KapuoTumbl uyenmoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHasi U3SMEHUUBOCTD.

OobopynoBanue: MoJenu-anuMKauy  «MOHOTHOPUAHOE CKpELIMBaHHUEY,
«HenonHnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBanuey», «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKpompenapaT «/lpo3zopuna» (Hopma, MyTauuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I"opox moceBHOM.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJabTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopHas padota Ne 6. «M3yyenue MoaupuKaiMOHHOW U3MEHUHUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluid y apo30Quiibl Ha TOTOBBIX
MHKPOIIPENAPATAX .

[Ipaktuueckass pabora Ne 2. «CocraBieHue UM aHaJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 5. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuys Kak Hayka M Ipolecc. 3apOXKACHUE CEJIEKIUU U JOMECTHKALU.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKIEHUS U MHOT000pas3us
KyJbTYPHBIX pacTeHUl. LIeHTpbl MPOMCXOXKIECHHUSI AOMAIIHUX XUBOTHBIX. CopT,
opoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblil U MHAMBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pAcTeHUW U KUBOTHBIX. OlleHKa 53KcTepbepa. bim3kopoacTBeHHOE
cCKpemuBaHue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHUE YUCTHIX JIUHUU.
['erepos3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPUIAMHI.
Otnanénnast rtubpugmzauus u e€ ycnexu. VICKYCCTBEHHBIH MyTareHes M
MOJYyYEHHE TOJUILUIONJOB. JIOCTHIKEHHSI CENEeKUUU pacTeHUi, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib NPOW3BOACTBA. ['€HHAs WHYKEHEpHUs. OTalbl
co3nanuss pexomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Krertounas
uHxeHepus. Kierounbsle KyabTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIbCKOXO3MCTBEHHBIX OPraHU3MOB.



Okojornyeckue W 3tudeckue  npobsmembl. MO —  reHermyecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpersl: H. WM. BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, M. @.
HBaHOB.

Tabmuubr u cxembl: Kapta «lleHTpBI MPOUCXOXKACHUS W MHOTO0Opa3us
KYJBTYPHBIX pacTteHuit», «[lopoabl ToMalHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0bekThl OHOTEXHONOTHM», «KileTouHble KyIbTYpbl H
KJIOHUpOBaHHE», « KOHCTpyHpOBaHHE U EPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKU IIOJ0B U KOPHEILIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuii «CenbCKOX035ICTBEHHBIE PACTEHUSD.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIUU PACTEHUM H
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUS MpeaMeTra «buosiorusp
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIlMM K OOy4eHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUNW JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME DKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOICCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUS BHYTPECHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M IMPABOMOPSAKY, YEJIOBEKY TPYJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUIO U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONbITAa M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaan3allii OCHOBHBIX HalpaBJICHUH
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO IIO3HMIIMI0 IO OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA EHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpPHU OOCYKJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHON Y BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpail, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYEHUS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



MOHUMAaHWE YMOITMOHAIIBHOTO BO3ACHCTBUS KUBOW MIPUPOJILI M €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKON JTUIHOCTH;

5) ¢pusuyeckoro BoCHUTAHUA, POPMHUPOBAHMS KYJIbTYPbI 310POBbS H
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YyMOTPEOIICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHUBHOHN JESITEIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM NpophecCHOHANBHON AESTENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIlECTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: TMPUOOPETEHUE OIbITA
IJTAHUPOBAHMS TOCTYIKOB MW OIGHKM WX BO3MOXKHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa SKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAxX, OXPaHy BHU/OB,
aKocucTeM, orochepsr);



AKTUBHOE HEMPHUITHE JCUCTBHM, MNPUHOCAIIMX BpPEH  OKPYKaOIIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUATHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLIMAIBHON
IIPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOM JIEATEIbHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMAaHUE crernuduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJu B
(OpMHpPOBAaHUM PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUsT 00 OKpYXKalolleM MHpE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUM MIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MNpoOseM
COXpaHEHUs IPUPOJAHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTMU AJII COBPEMEHHOW LMBUIIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIIMHBI, CO3JIaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNPOOJEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
o0ecrieyeHrss  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJIAX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM I'PaMOTHOCTU OOydarommxcs, GopMupyeMoit
IIPU U3y4YE€HUU OMOJIOTHH;

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
perieHus mpooOJieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHWE LIEHHOCTUM HAYYHOH JEeATE€IbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MIPOEKTHYIO U HUCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYMIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHM C )KU3HEHHBIMU IMOTPEOHOCTIMU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PUKY METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAOMIOJIEHHE, HM3MEpPEHUE, OKCIEPUMEHT W APYTuXx),
YHUBEpCalbHble Y4eOHbIE JEWCTBUS (TIO3HABATENbHbIE, KOMMYHUKATHBHbIE,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIMM OOYYalolUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  yYHUBEpCaJbHble y4eOHbIE JEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOCHHSI IMPOTPAMMBbl CPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKHe TeHCTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccU(pUKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA ISl OOBsICHEHUS (DAKTOB M SIBJICHUMN
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIHPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpexcrtea UL IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEUYM  pa3sHOro  pojAa, BBbIIBICHHBIX B Pa3jM4HBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTePUATIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NelHCTBUA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PELICHUS IPAKTUYECKHUX 33]1a4, IPUMEHEHHIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETAlHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUS, HaXOJIWUTh apryMEHThl [JIsl JOKa3aTeJbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PEICHUS;

aHANM3UpOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIIECTBJISATh LEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padorta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMAIMH (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJISIPHOW JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS Pa3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
Oouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

UCTIONb30BaTh HAYYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyeckod HHPOpMaLMEH: MPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAacloO3HAaBaHWS W 3aWATHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyKaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIBHO BBITIOJIHEHUS TpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3UYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIFOJEH, MPOSBIIATh YBAKUTEIHLHOES OTHOIIEHNE K COOCCETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaIbHOU
paboThI IpH pelIeHUN OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBYSI IPU PENICHUH YIeOHOW 3a/1a4u;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIMUX
WHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBJISITh IUIAH JCWCTBH,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa W KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEH C TO3WLHUA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO IEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOsieMbl € YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh PUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEHCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUil, UCMOJIb30BaTh MPUEMBI peduieKCUM AJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATh PUCKUM W CBOEBPEMEHHO IIPUHMMATh PELIEHHS 10 HUX
CHIKEHHIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIHMX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynabTaThl OocBoeHUs nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buonorusp»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B pealibHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpenMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAKATh:

Cc(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
KW3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (oOMEH BeEIIeCTB U MpeBpalleHue
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), ypOBHEBasi OpraHu3alus *KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKLHS), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Mengens, T. Moprana, H. . BaBunoBa) u ydenus (0 LEeHTpax MHOrooOpasus u
MPOUCXOKJIEHUS KyJIbTypHbIX pacTteHuil H. V. BaBuioBa), onpeaensTe rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJAJI€Th METOJAMU HAYYHOI'O II03HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
ONMCAHME XKUBBIX CHCTEM, IIPOLIECCOB M SBJICHWM, OpraHu3alys U IIPOBEICHHE
OMOJIOTMUECKOTO  DKCIEPUMEHTA,  BBIIBWKEHUE  TUIIOTE3bl,  BbISBICHUE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAyYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOIIUX JTIO/ICH, COOII0IEHUSI HOPM TPAMOTHOTO TIOBEJICHUS B OKPY KaIOIIeH
IPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JIOCTHKEHUMN
COBpEMEHHOW  Ouosoruu U OMOTEXHOJIOTUHA  JUIsl  PalMOHAIBHOTO
PUPOIOTIOIH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIIMBaHWE, CIEIJICHHOE HAaCJIeIOBAaHUE, COCTaBISITH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMS IJIsl Mpe/CKa3aHUsl HAaclIeOBAHUS MPU3HAKOB Y
OpPraHH3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

HanmenoBaHue pa3je/ioB U TeM
Ne i/
NMPOrpamMMbl

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

X(HSHGH@HTGHBHOCTB KIJIETKHU

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

DJIEKTPOHHbBIE

(uudpossbre)
o0pa3oBaTe/ibHbIE

pecypchl

bubnunoreka LIOK
https://m.edsoo.ru/7f41c292
O0P "lomamaue
3aganus. OCHOBHOE

obmiee oOpazoBaHue.
buonorusa". 10-11 kmacc
AO UzparennpcTBO
"[IpocBemienue".
Tpenaxep "O6nako
3Haaui". buonorus. 10
KJ1acc

bubnmorexa LIOK
https://m.edsoo.ru/7f41c292
D0P "JlomarrHue
3agaHust. OCHOBHOE
obmiee oOpazoBaHue.
buonorusa". 10-11 kmacc
AO H3zparenncTBO
"ITpocBenienue".
Tpenaxep "O06naxo

sganni”. buomorus. 10
KJIacc




PaszMuoxeHuEe 1 HHIUBUAYAJIbHOC PAa3BUTUC
OpraHnu3mMoB

bu6nmoreka [IOK
https://m.edsoo.ru/7f41¢292
O0P "Jlomamiaue
3aganus. OCHOBHOE

obmee obpazoBaHUeE.
buonorusa". 10-11 kmacc
AO H3znparenncTBO
"ITpocBenienue".
Tpenaxep "O06naxo
snanuii". buosnorus. 10
KJ1ace

HacnencrBeHHOCTh M1 NBMEHYMBOCTD
OpraHU3MOB

1.5

bubnunoreka LIOK
https://m.edsoo.ru/7f41¢292
O0P "Jlomaminue
3aganus. OCHOBHOE

obmiee oOpazoBaHue.
buonorusa". 10-11 kiacc
AO MznatenscTBO
"ITpocBenienue".
Tpenaxep "O6nako
3Haaui". buonorus. 10
KJIacc

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUHU

bubmmoteka IIOK
https://m.edsoo.ru/7f41c292

PesepBHOE Bpems

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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3.5




IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Nen/m  Tema ypoka

XMMHYECKUH cOCTaB KJIETKU. Bona u
MUHEPATbHBIE COJIH

2. benku. CoctaB u ctpoeHue 6eJIKoB

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/863e674¢
D0P "Jlomantaue
3aganus. OCHOBHOE

obmiee obpazoBaHue.
buonorusa". 10-11 knacc
AO H3parenbcTBO
"I[IpocBenienue".
Tpenaxep "OO6nako
3Hanuit". buonorus. 10
KJ1acc

bu6mmoreka [JOK
https://m.eds00.ru/863e6b72
Tpenaxep "O0nako

sgaguit". bruosmorus. 10
KJIacc

CsaoiicTBa, k1accuduxanys u GyHKuuu
0enKoB

O0P "Jlomarniaue
3aganusg. OCHOBHOE
oOmee oOpazoBaHume.
buonorusa". 10-11 knacc
AO UznparenscTBO
"[Ipocsenienue"




®epMeHThl — OMOJOTHYECKHE
karanuzaTtopsl. JJabopaTtopHas padora Ne 1
«M3yueHne KaTaIMTUYECKOM aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTaJasbl)»

0.5

bu6mmoreka [IOK
https://m.eds00.1ru/863e6b72
O0P "Jlomarniaue
3aganus. OCHOBHOE
oOmee oOpazoBaHue.

buonorusa". 10-11 knacc
AO UznparenscTBO
"IIpocemienue".
Tpenaxep "OO6mako
snanuil". buosmorus. 10
KJacc

VYrnesoasl. JInnuael

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6870

Hyxneunoseie kucinotsl. ATO

HcTopus 1 METOABI U3YUEHUS KIIETKU.
Kiierounas teopus

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c
Tpenaxep "OO6mako

snanuit". buonorus. 10
KJ1acc

bu6mmoreka [JOK
https://m.eds00.ru/863e6e88
O0P "JlomantHue
3agaHus. OCHOBHOE
obriee oOpazoBaHue.
buonorusa". 10-11 knacc
AO UzparenscTBO

"IIpocBemienue".
Tpenaxep "O0nako
snanuit". buomorns. 10
KJace




10.

11.

12.

Knerka xak nenocTtHas )KuBasg CUCTEMA

CrpoeHne 3yKapruOTHUECKOM KIIETKH.
JlaGopaTtopHas pabora Ne 2 «3yuenue
CTPOCHUS KIIETOK PACTCHUH, JXKUBOTHBIX,
rpuOOB U OaKTEpUi O MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpEnapaTax U UX OMHCAHUEH

OOMeEH BEIIECTB WX META00IN3M

®doTocuHTE3. XEMOCHHTE3

DHepreTudeckuii o0OMeH

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bubmuoreka [JOK
https://m.edsoo.ru/863e766¢
D0P "Jlomantaue
3aganus. OCHOBHOE

obmiee obpazoBaHue.
buonorusa". 10-11 knacc
AO H3pgarenbcTBO
"I[IpocBenienue".
Tpenaxep "O0nako
sHanui". buonorus. 10
KJ1acc

bu6mmoreka [JOK
https://m.edsoo.ru/863e7c¢98
D0P "lomarnane
3aganus. OCHOBHOE
obriee obpazoBaHue.
buonorusa". 10-11 knacc
AO UzparenscTBO

"IIpocBemnienue".
Tpenaxep "O0naxo
sHaaui". bruonorus. 10
KJace

bu6mmoreka [JOK




https://m.edsoo.ru/863e7aae

13.

JKu3HeHHBIN MUK KIETKHU. JleJIleHue KISTKH.

Murto3. JIJaboparopuast paborta Ne 3
«Habnroenne MuTo3a B KIIETKaX KOHYHMKA
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e7dc4
Tpenaxep "OO6nako

sgagui". buosmorus. 10
KJ1acc

14.

15.

buocunres 6enka. Peakuys MatpuaHOro
CHHTE3a

Tpancnsnus — OnocuHTe3 Oenka

0.5

bu6mmoreka [JOK
https://m.edsoo0.ru/863e796¢e

bubmuorexa [JOK
https://m.edsoo0.ru/863e796¢e
Tpenaxep "OO6mako

sganui". buomorus. 10
KJIace

16.

Hexknerounsle (hopMbl )KM3HH — BUPYChI

bu6mmoreka [IOK
https://m.edso00.ru/863e7540
D0P "Jlomantaue
3aganus. OCHOBHOE

oO1mee oOpazoBaHue.
buonorus". 10-11 kmacc
AQO H3parenscTBO
"IIpoceemenue".
Tpenaxep "OO6nako
3HaHuit". buonorus. 10
KJIacc

17.

(DOpMBI Pa3MHOKCHHA OpTraHN3MOB

bu6mmorexa [IOK
https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e

18.

Meiios

bu6mmorexa [IOK
https://m.edsoo.ru/863e7f4a




Tpenaxep "Obnako
3Hanuit". buonorus. 10

KJ1acc
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK.

19 JlaGopaTtopHas pabora Ne 4 «3yuenue 05 bubnnoreka [HOK
CTPOEHUS MOJOBBIX KJIIETOK HAa TOTOBBIX https://m.edsoo.ru/863e81b6
MUKpOIIpenaparax»

OmionoTBopeHue. TUIbl OMI0A0TBOPEHUS. Tpenaxep "Obnako

20. JIBOIfHOE OIJIOOTBOPEHUE 1IBETKOBBIX sHanui". buonorus. 10

pacTeHuil. Kjacc
bu6mmoreka [IOK
https://m.edsoo.ru/863e8436
D0P "lomaraune
3aganus. OCHOBHOE
obmiee obpazoBaHue.

21. NunuBuayanbHOE pa3BUTHE OPraHU3MOB 0.5 buonorus". 10-11 knace

AO M3natenbcTBO
"IIpocBemenue".
Tpenaxep "OO6nako
3HaHuit". buonorus. 10
KJ1acc

97, 3akyaJKa OpraHOB U TKaHEH U3 bu6mmoreka [IOK
3apOJBIIIEBLIX JIUCTKOB https://m.edsoo.ru/863e81b6

93, ['eHeTHKa — HayKa O HACJEACTBEHHOCTH U bubmmnorexa LIOK
N3MEHYUBOCTH https://m.eds00.ru/863e86f2

bubmuorexa [JOK

)4, 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. https://m.edsoo0.ru/863e8878

MonoruOpuaHOe CKpeIMBaHHE

Tpenaxep "OO6nako
sHanui". buonorus. 10




JuruOpunHoe ckpeniuBaHue. 3aK0H

Kjacc
bubmuorexa [JOK
https://m.edsoo.ru/863e89a4
D0P "Jlomanaue
3aganus. OCHOBHOE

obmiee obpazoBaHue.

25. buonorusa". 10-11 knacc
HE3aBHUCHUMOTI'0 HACJIEIOBAHUS IPU3HAKOB
AO N3parenscTBO
"I[IpocBemienue".
Tpenaxep "O0nako
3HaHui". buonorus. 10
KJ1acc
CleruieHHOe HAcJIeI0BaHKE MPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yueHue
i bubnuoreka [IOK
26. pe3yJIbTaTOB MOHOTUOPUIHOTO U 0.5
https://m.edso00.ru/863e8c60
TUTHOPHTHOTO CKPEIUBAHUS Y APO30PHITBI
Ha TOTOBBIX MHUKpOIIpErapaTax»
bu6mmoreka [JOK
https://m.eds00.ru/863e8c60
I'enernka nona. HacnenoBanue npu3HaKoB, "
27. Tpenaxep "Obnako
CIICTUICHHBIX C ITOJIOM o
3Hanuit". buonorus. 10
KJ1acc
M3menunBocth. HenacnencTreHHas
W3MEHYHBOCTh. JIJabopaTopHas pabota Ne 6.
28 N3yuenne moaupukanmoHHON 0.5 bubmorexa HOK
' e ' https://m.edsoo.ru/863e8efe
M3MEHYMBOCTH, MIOCTPOCHUE BAPUALIMOHHOTO
psia U BapualluOHHOW KpUBOW»
29 HacnencrBeHHas H3MEHUNBOCTb. 0.5 bu6nmoreka [JOK

JlaGopaTtopHnast pabota Ne 7. «Ananus

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




30.

31.

32.

MyTalui y 1po30(uibl Ha TOTOBBIX
MUKpOIpenaparax»

I'eHeTnka yenoBeka

PesepBHrlit ypok. O60011IeHHE 110 TEME
«HacnencTBeHHOCTh M HI3MEHYHBOCTD
OpPTaHU3MOBY

Cenexuus Kak Hayka U IpoLECC

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d78
D0P "Jlomantaue
3aganus. OCHOBHOE

oO1mee oOpa3oBaHHeE.
buonorua". 10-11 knacc
AO H3parenbcTBO
"I[IpocBenienue".
Tpenaxep "O06mako
snanuil". buosmorwus. 10
KJacc

bu6mmoreka [JOK
https://m.edsoo.ru/863e9214
Tpenaxep "O0nako

sganui". buomorus. 10
KJIacc

33.

MeToanl U JOCTHXKEHHS CEICKIINU paCTCHI/Iﬁ
" JKUBOTHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢9214
D0P "Jlomamnue
3aganus. OCHOBHOE

oOmee oOpazoBaHume.
buonorusa". 10-11 knacc
AO U3parenscTBO
"[Ipoceemnienue".




34.

buorexHoorusa kax 0oTpaciib IIPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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Tpenaxep "Obnako
3Hanuit". buonorus. 10
KJ1acc

bu6mmoreka [JOK
https://m.eds00.ru/863e9336




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

ITonomapea 1.H., Kopuunosa O.A., Jlommnuna T. E. "buonorus. 11 kiace. Y4eOHHK.
basoBebiit ypoens. @I'OC"

O6opynosanue: HoyrOyk yuutens. MyabTUMETUHHBIN TPOEKTOP. MHOTOQYHKIIMOHATHHOE
YCTpOHCTBO (IpUHTEP-KOMUP-CKaHep). JIazepusiii. UepHo-0enas neyarb. poHTAIBHBIC
KOJIOHKH JIBYXIIOJIOCHBIE 2.1 cTarmoHapHbIe. 2 KOJOHKU U 1 cabBydep.

Kaprouku /1 MHIMBUAYAIEHOW PabOTHI IO OCHOBHBIM TEMaM.

Tepmometp, repbapun, kouiekius "[lousa u ee coctaB'. KOMIac MIKOIBHBIN, JIylia py4yHas,
MHUKPOCKOITHI.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

TpaauunoHHbIE CpeACcTBa O0yUYCHHUS:

[lepeuens yueOHOro U y4eOHO-HATIISIHOTO 000PY10BaHUS, IIPEAHA3HAUYCHHOTO /IS
ocHaleHus kabuHetoB ouonoruu cornacHo @I'OC. [Tocobus ans oTpabOTKU NPAKTHUECKUX
HaBBIKOB 1 yMeHI/Iﬁ KommiekTer pasaaTOYHbIX MAaTCPUATIOB.

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

O0P "Jlomamnue 3ananus. OcHoBHOE ob1iee oOpa3oBanue. buonorus". 5-9 kmacc AO
NznarensctBo "[IpocBenienue".
Tpenaxep "O0nako 3HaHuil". buonorus.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

HHTepakTHBHBIE METOUYECKHIE TOCOOUS.
but6nmoreka LIOK https://m.edsoo.ru/863d72b2
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