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MNOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTHMM TEOPETHUECKYI0 OCHOBY IS
OTIpENIEICHUs] TMOAXO0J0B K (POPMHUPOBAHUIO COJAEpKAHUS YyueOHOTo MpeaMera
«buonorusi» coctaBwIM. KoOHIenTyanpHble mnojoxenus OPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJAEp)KaHUsA, pe3ylbTaToB OOyuYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHHUS 00 OOLIUX HENsIX U
MPUHIUIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHETrO
obmero o6bpa3oBanusi B Poccuiickoit ®denepainyu, a TakKe TMOJOXKEHUS O
cnernupuke OMONOTHH, €€ 3HAYCHUH B TTO3HAHUY KUBOW MPUPOJBI U 00€CTICUeHNN
CYIIIECTBOBaHMS 4ejIoBeYecKoro oodiiecTBa. COrjacHO Ha3BaHHBIM MOJIOKCHUSIM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Owuonoruu Ja€T TPEACTABICHHE O LEsAX, o0 oOmen
CTpaTerud OOy4eHHUs, BOCIUTAHHUS U PA3BUTUA OOYUYaIOIIMXCS CpPECTBAMHU
y4yeOHOro nmnpenMera «buojorusi», omnpenenser o0s3aTebHOEe MNPEAMETHOE
COJICp’)KaHME, €ro CTPYKTYypy, pachpeicyiieHue Mo pasfeiaM U TeMaM,
PEKOMEHIyEMYIO TOCJIeI0BATEILHOCTh U3yUeHUsl Y4eOHOTrO Marepuasia ¢ y4EToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH 00pa3oBaTEIbHOTO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIMXCsl.

B nmporpamme 10 OuHONOTMH Tak)Ke€ YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeJIMETHBIM W MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OpMHUpPOBAaHMHM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHOM
NeSITeIbHOCTH/YUeOHBIX JIEHCTBUH OOYYAIONMIUXCA IO OCBOCHHUIO COJCPIKAHHUS
OHOJOrMYECKOro 00pa3oBaHUsl.

B nmporpamme mo omosnoruun (10-11 kmaccel, 0a30BBI ypOBEHB) pean30BaH
MPUHITUIT TPEEMCTBEHHOCTH B HM3YyYCHHH OWOJIOTMH, Ojlarojapss 4eMmy B HeW
MPOCMATPUBAECTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMUpOBaHHEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMN JTUYHOCTH, FKOJOTMYECKOI0 MBIIIUICHUS, IPEACTaBICHUNA O 3J0pOBOM
oOpaze KU3HU U OEpeKHBIM OTHOIIEHHWEM K OKpY’KaloIIel MPUPOJHOU cpele.
[ToaToMy Hapsmy ¢ H3y4eHHEM OOIIeOMOIIOTHUYECKUX TEOPUi, a TAKKe 3HAHUN O
CTPOCHUU KUBBIX CUCTEM Pa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MporpamMme 1o OUOJOTUHU YJEIEHO BHUMAHHUE UCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEHEBHOM JKU3HU JIJISl pEUICHUS MPUKIIAIHBIX 33]1ay, B
TOM 4YHCJe. TPO(HUIAKTUKNA HACIEJCTBEHHBIX 3a00JICBaHWI 4YEIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTHYECKHU
1eJIeCO00PA3HOTO TIOBEJACHUS B OKpYXAIOled NPHUPOAHOM cpefe, aHamu3a
BIIMSIHUSL XO3SWCTBEHHOW AESATEIBHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHMS K MPUKIIATHON HAIIPABICHHOCTH
yaeOHoro npenMera «buonorus» mpoauKTOBAHO HEOOXOIUMOCTBIO 00€CTICUeHUS



YCIIOBHUH JIJIsl pEIICHUs OJTHOM M3 aKTyalbHBIX 3a]a4 HIKOJbHOTO OHMOIOTUYECKOTO
oOpa3oBaHMs, KOTopas mpeamnojaraer (OpPMUPOBaHHE y  OOyYaromIMXcs
CIIOCOOHOCTH aJalTHPOBAThCS K HW3MEHEHUSM JWHAMHUYHO Pa3BHUBAKOLIErOCS
COBPEMEHHOI'0 MUDA.

buonorus Ha ypoBHE CpemHEro oOIIero o0pa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecmeunBaeT GOPMHUPOBAHHWE Yy OOYYAIOMIUXCS TMPEACTABICHHUN O
HAay4YHOU KapTUHE MUpA, pacliupseT U 0000IIaeT 3HaHUA O KUBOW MpHUpPOAE, €€
OTJINYUTENIBHBIX MPHU3HAKaX — YPOBHEBOW OpPraHW3allid U JBOJIOLHH, CO3JAET
yCIOBUSL  JJIsA:  TO3HAaHUST 3aKOHOB  JKMBOM  Mpuponbl, (GHOpPMHPOBAHUSA
(GyHKIMOHATBLHOM T'paMOTHOCTH, HAaBBIKOB 3J0pOBOrO0 W Oe3omacHoro ooOpasa
YKU3HH, SKOJIOTMYECKOTO MBIIIJIEHUS, [IEHHOCTHOTO OTHOIICHUS K KUBOW IPHUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTUSI UMEET TAKXKE JUIsl pELICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  ob0mero oOpa3oBaHMs, COLUAIM3ALUU
oOyuaronuxcs. M3yuenue 6uosiornu o0ecreynBaeT yciaoBus s GOpMUPOBAHUS
WHTEJUIEKTYAJIbHBIX, KOMMYHHKAallMOHHBIX M  MH(OPMAIIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HHTETrpaldyd OMOJOTMYECKHX 3HAHHUH C
IPEJICTABICHUSAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3HUKH, XUMUU
u reorpaduu. Ha3BaHHbIE NOJIOKEHUS O MpeIHAa3HAUYEHUH Y4YEOHOTo MpeameTa
«buosiorusi» COCTaBUIM OCHOBY I ONpEAENiCeHUs IMOAXOAOB K OTOOpYy u
CTPYKTYPUPOBAHHIO €r0 COJEP)KAHUS, TMPEACTABIEHHOIO B MpOorpaMMme 0
OHOJIOTUH.

Ot6op coxepkanus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIHUHI KYyJIbTypOCOOOpPAa3HOrO IMOJAX0Jd, B COOTBETCTBUU C
KOTOPbIM OOy4aroluecs: JOJKHBI OCBOMTH 3HAaHUA W YMEHHs, 3HAUUMBbIE IS
dbopmupoBaHus OOIIEH KyJbTYphl, ONpEACISAIONNUE aJeKBAaTHOE TIOBEJCHUE
YeJIOBeKa B OKPYJKAroIIEH MPHUPOJHOM cpejie, BOCTpeOOBAaHHBIC B IMOBCEIHEBHOM
KU3HU U MPaKTUUYECKOU JesTenbHOCTH. Ocoboe MEecTo B 3TOH cHCTeMe 3HaHMi
3aHMMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPBIE CIIY>KAT OCHOBOM 11711 (pOPMUPOBAHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa H
LHEHHOCTHBIX  OpPHEHTAIUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TIyMaHHU3alUu
OuoI0OrnuecKoro oopa3zoBaHusl.

CTpyKTypupoBaHHE cCOJEp>KaHUsl yd4eOHOro Marepuana B Mporpamme Io
OMOJIOTUU OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUU OO0
OTJIMYUTEIIBHBIX OCOOCHHOCTSX KUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3allid U
ABOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEYIOUINE COJEpKATENbHbIE IMHUN: «bronorus kak Hayka. Metoasl
Hay4yHOro mno3HaHus», «Kierka xak Ouonoruueckas cuctema», «OpraHuszM Kak



ononornyeckas cucteMa», «CucreMa W MHOTOOOpa3ue OpPraHWYECKOTO MHUPa»,
«IBOJTFOITUS KUBOHM TPUPOABI», K IKOCUCTEMBI U TIPUCYIIINE UM 3aKOHOMEPHOCTH.

[lens m3yuenus ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYAIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allii >KUBBIX CHCTEM pa3HOTO paHra MW MNpUOOpETEHUE YMEHUM
WCIIOJIB30BaTh OTH 3HAHUS JJII TPAMOTHBIX JCHCTBUN B OTHONIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHHSI PA3IMYHBIX KU3HCHHBIX TPOOJICM.

JlocTikenne 1enu u3ydeHusi yueOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CIICUMBACTCS PEIICHUEM CIEAYIOIIMX 3a/1ay:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMBbI 3HAHUNW O OMOJOTUYECKUX TEOPHUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiIaX, CIyXalluX OCHOBOM
1. (OPMUPOBAHMS MPEACTABICHUNA O €CTECTBEHHO-HAyYHOW KapTUHE MHpPA, O
METO/IaX HAy4YHOTO MO3HAHMS, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alllM, BBIAAIOUIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHH;

dbopmMupoBaHre Yy OOYy4YarOMIMXCS TMO3HABATEIbHBIX, HHTEIUICKTYyaJbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHAIM3a JAHHBIX O MYyTSAX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISAOB, UJIEH W TOAXOJOB K HM3YUYECHHIO >KMBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUY,;

CTaHOBJICHHE Yy oOydarommuxcsi oOmeld KyabTypbl, (YHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SIBJICHUS OKPYIKAIOIIETO
MHUpa JKMBOW MPUPOJbI HA OCHOBAaHWUW 3HAHUNW W OMbBITA, MOJYYCHHBIX TPHU
H3YYCHHH OMOJIOTHH,

dbopmupoBaHre y OOydYarOMMXCS YMEHUM WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOM JESITEIHHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMCHHBIX MEAUITMHCKUX TEXHOJOTHUH U arpOOMOTEXHOJIOTHHA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEpEKHOT0 OTHOIICHHS K HEM, COOIOICHUS dTHUSCKUX
HOPM IIPU POBEACHNUU OMOJIOTUUYECKUX HCCIIC0BaHUM;

OCO3HAHME IICHHOCTH OHOJOTUYECKUX 3HAHWN JUIsl TOBBIIIECHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHI, 1J1s1 HOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHS,

MIPUMCHECHHUE NMPUOOPETEHHBIX 3HAHUI 1 YMEHHUH B TIOBCETHEBHOM KU3HU IS
OLICHKU IIOCJIEICTBUI CBOEH AEATEIBHOCTH M0 OTHOILIECHUIO K OKPYKAIOILIEH Cpele,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE M COOJIIOJCHHWE MeEp NPOPUIAKTUKU
3a00JIeBaHUH.

B cucreme cpemnero oOmiero oOpasoBanusi «buonorus», m3zydaemas Ha
0a30BOM YPOBHE, SIBISETCS OOSA3aTEIBHBIM yYEOHBIM TPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM o01acTu «EcTecTBeHHO-HAyUHbIE TIPEIMETHI».



Jlst m3ydenusi Ononoruu Ha 6a30BOM yPOBHE CPEHETO 001Iero 00pa3oBaHus
orBoautcs 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hexemo), B 11 knacce — 34
qaca (1 gac B Heneo).

B 2023-2024 yyebHOoMy roay juis uzyuenus ouosoruu B 10 kiacce BbiaenseTcs 2
yaca B Hepaelo — 68 yacos (1 yac mo iany u 1 yac u3 ¢eaepanbHOro yueOHOro
m1aHa, opMUPYEMOTo YI4aCTHUKAMH 00pa30BaTEIbHBIX OTHOIICHUH YYaCTHUKOB
00pa3zoBaTeNLHOTO TpoIiecca)



COIAEPKXAHUE OBYUYEHUASA
10 KJIACC

Tema 1. Buosorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTMH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HaykaMmu, (puiiocodueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonorun B (HOpMUPOBAHHHM COBPEMEHHOW HAy4YHOW KapTHUHBI MUDA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo I TO3HAHUS KUBOKM TTPpHPO Ikl (HAOII0ICHHE, SKCIIEPUMEHT, OITUCaHHE,
U3MepeHue, KiaacCUpUKalMsa, MOJACIUPOBAHUE, CTaTUCTUYECKas o00paboTka
JTaHHBIX).

JleMOHCTpal UM

[Toptpersl: Y. lapBun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl U cxeMbl: «MeTo bl TO3HAHUS )KHUBOU MPUPOJIBI».

JlaGopaTopHblie ¥ NpPaKTHYeCKHE PadoThI:

[Ipaktuueckas pabora Ne 1. «lcmonb3oBaHue pa3iMUYHBIX METOJOB TMpHU
M3YUYECHUU OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbI M UX OPTaHU3ALMS.

JXussie cuctembl (OMOCHCTEMBI) KakK MPeJAMET U3ydeHus: ononoruu. OTindue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPO/BI.

CaoiicTBa OMOCHCTEM U MX Pa3HOOOpa3ue. YPOBHU OpraHHU3alMU OMOCUCTEM:
MOJICKYJISIPHBIM, KJIE€TOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISIHUOHHO-
BHJIOBOM, 9KOCHCTEMHBIH (OMOTCOEHOTHYCCKUI), ONOCHEPHBIH.

JlemoHcTpauuu:

Tabmuibl 1 cxeMbl: «OCHOBHBIE TTPU3HAKHU KU3HW», «YPOBHU OpPTaHHU3AIUN
YKABOW MPHUPOIBI».

Oo6opynoBanue: mojesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKkHii COCTaB U CTPOEHHE KJIETKH.

XUMHUYECKHN COCTaB KIETKH. XHMHUYECKHUE BJIEMEHTBHI. MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThI. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIIMM BOALI M MHUHEpaJIbHBIX BeHIECTB B KieTke. l[lomnepikanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMUHOKHCIOTHI — MOHOMEpHI OEJIKOB.
HezaMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~OCIKOBOW MOJCKY/Ibl ([epBHYHAs, BTOPHYHAs, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYECKHE CBOWCTBa OeiakoB. buosorudeckue
(byHKITUN OCJIKOB.



depmenTtsl — Owuosnormyeckue Karanusatopbl. CTpoeHue QepmeHTa:
aKTUBHBIM 1eHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OT1nuunst pepMEHTOB OT HEOPTAHUUYECKUX KaTaIN3aTOPOB.

VYraeBomael:  MoHOcaxapuisl  (TIroko3a, pubo3a M Je30KcHpH003a),
nucaxapuibl  (caxaposa, JaKTo3a) M moiMcaxapuabl  (Kpaxmall, TJIMKOTCH,
IeJUTI0II03a). bromornveckne GyHKIUN YTIIEBOJIOB.

Jlununer:  Tpuraunepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
rupodoOHble  cBoiicTBa. buonornueckue ¢yHkuuu unuaoB. CpaBHEHUE
YTJIEBOOB, OETIKOB U JIMIUA0B KaK UCTOYHUKOB YHEPTHUU.

Hykneunossie xkwucinotrel: JHK wu PHK. Hykneoruasl — MoHOMEpHI
HyKJIenHOBbIX KuciIoT. Ctpoenne u ¢pynkiun JHK. Ctpoenne u ¢ynkiuu PHK.
Bunsl PHK. AT®: ctpoenne u QpyHKIIUH.

[{urosnorus — Hayka o kietke. KierouHnast Teopust — npuMep B3auMOACUCTBUS
uzaeH u (akToB B HAYYHOM MMO3HAHUU. MeTO/1bl U3yUeHUs KIETKH.

Knerka kak mnenoctHas xuBasg cucteMa. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapyxHas memOpana, mosekyibl JIHK kak reHermueckuil ammapar,
CUCTEMA CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHUecKas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpPOEHMsI MpOKapuoTHUecKOM kieTku. Knerounas crenka Oakrepuil. CTtpoeHue
IYKAPUOTUYECKON KIEeTKA. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U
IrpUOHON KIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsI CTE€HKA, INIMKOKAIMKC, UX
bynkuuu. [Tnazmatuueckas meMmOpana, e€ cBoiicTBa u ¢yHkuuu. [{luronnazma u eé
opranouspl. OmHoMeMmOpaHHbIe opraHowabl kieTku:. OIIC, ammapar I'onbmxwu,
an30coMbl. [lomyaBTOHOMHBIE OPraHOU[bl KJIETKHA: MHMTOXOHJPHUH, IUIACTUJIBI.
[IpoucxoxxaeHre MUTOXOHJpPUUA W TIacTul. Buasl mnactun. HememOpanHbie
OpraHoufbl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LEHTPHUOIH, PECHUUKH,
KryTUKU. OYHKIUA OPraHOUI0B KIIETKU. BKIItOUeHUSI.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue sijpa: siaepHas 000J04Ka,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEILECTB B KIETKE.

JlemoHcTpauuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenesieHue XUMHYECKHX DJIIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKHUX 3JIEMEHTOB B dKUBOW IPUPOIEY.

Tabmuner u cxemsbl: «llepuognueckas TaOnMIIA XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIEKYJIbl BOAbI», «buocunres 6enka», «CTpoeHre MOJIEKYJIbI OelKka»,
«Ctpoenue pepmenta», «Hyknennosbie kucinothl. JJHK», «Ctpoenue Mosexysbl



AT®», «CtpoeHue 3yKapuOTHYECKOW KIETKU», «CTpOeHUE KUBOTHOW KIIETKU»,
«CTpO€HHE pPACTUTENIBHOM KIETKW», «CTpOeHHE MNPOKAPUOTHYECKOW KIIETKH»,
«CTpoeHue szipa KIETKU», «YTIEBOAbI», «JIMIuIb».

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOpYyJOBaHHME JUIsl MPOBEIACHUS
HAOMIOACHUHM, H3MEPEHHUH, SKCIEPUMEHTOB, MHUKpOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHUAIbHBIX KIIETOK.

JlabopaTopHble U NpaKkTHYecKHe Pa00ThI:

JlabopatopHass pabora Ne 1. «M3ydeHuwe KaTaIUTUYECKOW aKTHUBHOCTU
(depMenTOB (Ha MPUMEpe aMUIIa3bl HITU KaTajla3bl)».

JlabopatopHas pabora Ne 2. «M3ydyeHue CTpOeHHUS KJIETOK PaCTEHUH,
KUBOTHBIX W OaKTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M ux
OIHMCAHUE.

Tema 4. ’KusHenesiTeJIbHOCTb KJIETKH.

OOmeH BemiecTB, WM MeTaboan3M. Accumiisiius (IIacTUYeCKUil 00MeH) u
TUCCUMIIIALNS (PHEPIeTHUCCKHA OOMEH) — JBE CTOPOHBI €IUHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPIHMM B IMOHUMAaHUU
MeTabon3Ma.

Tunel oOMeHa BelecTB: aBTOTpOoGHBIN U rereporpodHsblil. Poib pepmenToB
B 0OMEHE BEUIECTB U IPEBPALICHUH SHEPTUU B KIIETKE.

®dortocunTe3. CBeroBas u TeMHOBass (a3bl (oTocuHTe3a. Peakiuu
dbotocunTeza. DPdhekTuBHOCTH (HhOTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emiie. BausiHue ycioBuii cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTEe3UpyoIue OakTepu. 3HaueHUEe XeMOCUHTE3a IS
JKWA3HU Ha 3eMJIE.

OHepreTnueckuii oOMeH B KJeTke. PaciuemsieHue BelecTB, BBIACICHUE U
aKKyMYJUPOBAaHHE DHEPruUd B KJIETKE. OTambl SHEPreTUYecKoro oOMeHa.
I'mukonmus. bpoxeHue m ero Buabl. KHCIOpOAHOE OKHCIIEHWE, WIM KJIETOYHOE
JIBIXaHHE. OKucnuTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
AHEPreTUYECKOro 0OMeHa.

Peaknuu wmarpuuHoro cuHre3a. ['enernueckas wuHpopmamus u JIHK.
Peanuzanus renetwdyeckoil mHPopManuu B KIETKE. ['€HETHYECKHM KOJ U €ro
cBoiictBa. Tpauckpunims — matpuunslii cuare3 PHK. Tpancmsius — 6uocunTes
Oenka. Otanbl TpaHchaauud. KoaupoBanue aMuHOKHCIOT. Ponbs pubocoMm B
OonocuHTese Oenka.

HexieTounbie pOpMBI J)KU3HU — BUPYCHL. VicTopus oTkphiTust Bupycos (/1. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMSI M JKU3HCHHOTO IIMKJIA BHPYCOB.
baktepuodaru. bone3Hu pacTeHMid, >XKMBOTHBIX M YEJOBEKA, BBI3HIBACMbBIC
Bupycamu. Bupyc ummynonedunmra yenoseka (BHUY) — Bo3oymurens CIIM/Ia.



OOpatHast ~ TpaHCKpuWIMs, peBepraza u  uHTerpasa. lIpodmmakTuka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JleMOHCTpaLUK:

IToptpetsl: H. K. Konsuos, . Y. UBanoBckuid, K. A. Tumupsses.

Tabmuupl U cxembl. «Tubl mUTaHUA», «Metabonmu3m», «MHUTOXOHIPHSIY,
«JHepreTuyeckuii oomen», «Xiopomiact», «Dotocunrte3», «Ctpoenne JIHK»,
«CTtpoeHre U QPyHKIIMOHUpPOBaHKE TeHa», «CuHTEe3 Oenka», «[ eHeTHIeCKuid Koa»,
«Bupycer», «bakrepuodaru», «CtpoeHue u xu3HeHHBIM 1k Bupyca CIIN/a,
O0akTepuodara», «Permxkarms JTHK».

O6opynoBanue. Moaenu-antukanuu «Yasoenue JIHK u Tpanckpummms»,
«buocunTes 6enka», «CTpoeHne KIeTKU», Moaens cTpykTypsl JTHK.

Tema 5. Pa3MHOkeHUe M HHAUBUAYAJIbHOE PA3BUTHE OPTraHU3MOB.

KierouHnblii IIUKJ, WX S>KU3HEHHBIM LMK KieTku. WHTepdaza u MUTO3.
[Ipoueccrl, mpoTekawomue B uUHTepdasze. Perumkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocom. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JuniouaHeli W TaluUIOMJIHBIA ~ XpPOMOCOMHBIE  HaOOphl.  XpOMaTH/IBI.
[{utonoruuyeckue OCHOBBI Pa3MHOXKEHUSI U  HWHJIUBUAYAJIHOTO  Pa3BUTHUA
OpraHHU3MOB.

Henenue knetkn — muto3. Craaun muroza. IIpoueccel, npoucxoasmme Ha
Pa3HBIX CTAUSIX MUTO3a. BUOJIOrHYECKNA CMBICT MUTO34.

[Iporpammupyemasi ruOeNb KJIETKU — aromnTo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U mosioBoe. Bubl 6ecmnosoro
Pa3MHOXXEHUA: [IEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KJIOHMPOBAHUE
OpraHu3MOB, €0 3HAYEHHUE JJISI CEJICKIIUU.

[TonoBoe pa3MHOXKEHHUE, €70 OTIUYHS OT OECIOJIOTO.

Meiio3. Cranun menosza. Ilpoueccsl, MpOUCXOAIINE HA CTagUAX Meio3a.
IToBenenne xpomocoM B Mmenose. Kpoccunrosep. buosiormuecknii CMbICI U
3Ha4YEHUE MENo03a.

['amerorenes — mnporecc oOpa3oBaHUsI TOJIOBBIX KJIETOK Yy JKHWBOTHBIX.
[TonoBeIie Kene3bl: CEMEHHUKU U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJICTOK — ramer (CrepMaro3oM[i, SHIEKICTKa) — CIIEPMATOTeHEe3 M OBOTCHE3.
OcoOEHHOCTH CTPOCHHS SMIIEKICTOK U crepMaro3ouaoB. OIuio0TBOpEHUE.
[TapTeHorenes.

WunuBuayanbHOe pa3Buthue (OHTOTEHE3). OMOPHOHAIBLHOE  pPa3BUTHE
(aMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHS Y IMO3BOHOYHBIX JKHBOTHBIX:
npoOieHue, racTpysius, opranorere3. [loctaomOpuoHanbsHOE pa3BUTHE. THUIIBI
MOCTAMOPHOHAIBHOTO Pa3BHUTHS. TpsiMoe, HenpsMoe (IMuuHOYHOE). BimsHme



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BHIBATH BPOKICHHBIC
YPOACTBA.

Poct u pasButue pacteHuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHM, CTAIUN PA3BUTHS.

JdeMoHCTpaMu:

Tabmuubl m cxeMmbl: «®DOpMBI pa3sMHOXKEHHSI OpPraHU3MOB», «JIBOWHOE
OIUIOJOTBOPEHUE y LBETKOBBIX pACTEHUU», «BeretaTuBHOE pa3MHOKEHUE
pacteHuit», «JlemeHue KIeTku OakTtepuii», «CTpPOCHHE TIOJIOBBIX KJIETOK»,
«Ctpoenune xpoMocombl», «Knerounsiii mukn», «Pemmmkamus JJHK», «Mwutos»,
«Menos», «IIpsimoe u HenpsMoe pa3BUTHE», «] aMETOTEHE3 Y MIIEKOIIUTAIOIIUX U
yenoBeka», «OCHOBHBIC CTaJIMH OHTOICHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENapaThl «CriepMaTo30U1bl
MJICKONUTAIOMIETO», «SHIeKIeTKa MieKonuTaromero», «Kapunokunes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJEIb-alllUIMKalus «JleeHue KIEeTKU», MOJEIb
JIHK, Mmonenb meTtadazHON XpOMOCOMBI.

JlaGopaTopHbie M NpaKTHYeCKUE padoThI:

JlabopaTopHas pabora Ne 3. «HaOmromeHnme MHTO3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPEIApATAX».

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpPOITpENapaTax».

Tema 6. HacjieICTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[IpeaMmeT u 3agaum reHeTuku. Mctopus pa3BuTHs FreHETUKH. PoJib UuTOIOTHH
1 SMOPHOJIOTHH B CTAaHOBJICHUU T'€HETUKH. BKiag pOCCHMCKHUX U 3apyOeKHBIX
yu4€éHBIX B pa3BUTHE TE€HETUKH. MeToAsl TeHEeTUKH (THOpHUIOIOTHUYECKHA,
IIUTOTCHETUYCCKHUM, MOJICKYJISIpHO-TeHETHUeCKN). (OCHOBHBIC TI'€HETHYCCKHE
NoHATUA. [ eHeTHYeCKas CUMBOJIMKA, UCTIOJIb3yeMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEJOBAaHUS MPU3HAKOB, yCTaHOBJIEHHbIC I'. Menaenem.
MonorubpunHoe ckpemuBaHue. 3aKOH €IUHO-00pa3us THOPUIOB IEPBOTO
nmokoyieHud. IlpaBuino JOMHUHUPOBAHMSA. 3aKOH PACUICIUICHUS MPU3HAKOB.
['uniores3a ynctoTsl raMmeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeuMBaHWEe. 3aKOH  HE3aBHCUMOI'O  HACJICIOBAHUS
npu3HakoB.  lluToreHeTHMYECKHE  OCHOBBI  JUTHOPUAHOTO  CKpCIIMBAHUA.
AHanuzupytouiee ckpeupanue. Mcnoib30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JUJISL OTIPE/ICJICHHS] TEHOTHIA OCOOU.

CuerieHHOe  HacieaoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBaHUIO I'eHOB. HapyleHne cuerieHusi TeHOB B pe3yibTare
KPOCCUHT'OBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ eHETHUECKHE KAPTHI.



['enernka moma. XpoMOCOMHOE ONpeAeieHUe nosa. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBbL. ['OMOoramMeTrHele W rereporaMeTHble opraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CIEIJICHHBIX C ITOJIOM.

M3MeHunBOCTh. BHABI N3MEHUYHMBOCTH . HEHACJICACTBEHHAA U HACJIEICTBEHHAS.
Ponb  cpenbl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPUCTUKA
MOAU(UKAIIMOHHON N3MEHYMBOCTH. BapuarmoHHbBIN psl 1 BapUAIIOHHAS] KPUBasl.
Hopma peakuuum npusHaka. KonW4eCTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHOW U3MEHUUBOCTH.

HacnencrBenHass, WJIM TeHOTHIIMYECKas, W3MEHYMBOCThL. KoMOuHaTHBHas
W3MEHYHMBOCTh. Melo3 W TMOJIOBOM MpoIlecC — OCHOBAa KOMOWHATHBHOMU
U3MEHUYMBOCTHA. MyTarmoHHass N3MEHYMBOCTh. Kimaccudukanus MyTanmii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTanuii. MyTareHHbIe (haKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSJIOB B HAcJIeACTBeHHOM n3MeHunBoctu H. 1. BaBuiiosa.

BHesiiepHas HacIeICTBEHHOCTh U HU3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun uyenmoBeka. OCHOBHBIE METOIbl T€HETUKH
YeJI0BEKa. I€HEaJIOrMIYeCKUN, OJIM3HELOBLIN, IINTOT€HETHYESCKUM, OMOXUMUYECKUH,
MOJICKYJISIPHO-T€HETUUECKU. CoBpemMeHHOE ONpENEITICHUE FeHOTHIIA.
MOJIHOTEHOMHOE CEKBEHUPOBAHHWE, TC€HOTUIIMPOBAHUE, B TOM YHMCIIE€ C MOMOIIBIO
[111P-ananu3a. HacnenacTtBenHble 3a0ojieBaHUsS 4YeJIOBEKAa: TI'CHHBIC OOJIC3HH,
00JIE3HU C HACIEJCTBEHHOW MPeapacroioKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HH.
Comarnueckne UM reHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUAMBI
3I0pOBOTO 00pa3a KU3HH, JUATHOCTUKH, MPOMHUIAKTAKHI U JICYSHUS TCHETHYSCKHUX
Oomne3Heil. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHHE METUIIMHCKON
I'CHETHKH B IIPEJOTBPAIICHUN U JICUYCHUH IeHETUUECKUX 3a00JIeBaHUM YeIOBEKa.

JleMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Moprasn, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuit, H. 1. BaBuios.

Tabmuet © cxembl:  «MOHOTHOPHIHOE  CKpEIMBAaHUE MW €r0
[UTOTCHETUYECKAass OCHOBa», «3aKOH pAaCUICIUICHUS MU €ro ILMUTOTC€HETHYECKAs
OCHOBa»,  «3aKOH YHUCTOTHl  rameTr», «J/[uruOpugHoe  CKpEIIMBaHHE,
«IluToNornyeckue - OCHOBBI  JTUTUOPHUIHOTO CKpPEIIMBAHUS, «Meio3»,
«B3auMOJICMCTBUE  AJUICNIBHBIX TE€HOB», «['€HeTHUEeCKHME KapThl PACTCHUH,
JKMBOTHBIX M 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HaCIIEIOBaHMS,
CUCIUICHHOTO ¢ mnoyiom», «KapuoTumbl dYenmoBeka HW KUBOTHBIX», «Buasl
U3MEHYUBOCTH», «MoaudukanmoHHas H3MEHUMBOCTH», «HaciemoBanue pesyc-
daktopa», «I'eHeTHKa rpynn KpoBu», «MyTarimoHHasi U3SMEHYUBOCTHY.

O6opynoBanue: MOACIHU-AMIIIUKAINN «MOHOTHOPUHOE CKPEITUBAHUECY,
«Hemonnoe nomuHupoBanue», «Jlurubpunnoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOI H MHUKporpemnapar «J[pozodwmia» (Hopma, MyTanuu
(bOpMBI KPBUTBEB U OKPACKU Tena), repbapuii «['opox moceBHOI.

JlabopaTopHble H NpaKkTHYecKHe PA0OThI:

JlabopaTopHas pabota No 5. «l3ydeHnuwe pe3yiabTaTOB MOHOTHOPUIAHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y Ap030(Uibl HA TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenne MoanpUKAITMOHHONW W3MEHUYUBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOIO Psiia U BAPUALIMOHHON KPUBONY.

JlabopaTopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(puibl Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHE M aHaAJIW3 POAOCIOBHBIX
YEJI0BEKa».

Tema /. Cenexunst opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apOKIACHUE CENEKUMU U JOMECTHKALUS.
VYuenue H. W. BaBumoBa 0 1EHTpax NPOUCXOXKICHUS U MHOTO0Opasus
KyJbTYPHBIX pacTeHUM. LIeHTpbl MPOMCXOXKACHUS JOMAIIHUX >XUBOTHBIX. Copr,
opoAa, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MacCoBbIM U MHAMBUIYAIbHBIA OTOOPHI B
CEJICKIMU DPACTEHUM M JKUBOTHBIX. OIllEHKa »KcTepbepa. BIM3KOpoICTBEHHOE
CKpelirBaHue — HUHOpuauHr. Yucrtas nuHus. CKpellMBaHUE YHMCTHIX JIMHHM.
['erepo3uc, wnu rubpunHas cuna. HepoAacTBEHHOE CKpeIIMBaHUE — ayTOPUIUHT.
Otpanénnas ruOpuauzanuss U €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
NOJIYYEHUE NOJUILIONAOB. JIOCTHI)KEHMSI CENEeKUMH PpACTEHUM, XUBOTHBIX U
MHUKPOOPTaHNU3MOB.

buorexHosoruss Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTambl
co3ganusi pexomouHantHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
uHxeHepus. Kierounble KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KitoHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojornueckue W dTtudeckue  mpoosmemb. MO —  reHeruyecku
MOIU(DUITUPOBAHHBIE OPTraHU3MBI.
JemoHncTpanuu:

[Toptpersi: H. 1. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHos.

Tabmuipl 1 cxembl: Kapta «lleHTpBl MTPOUCXOXKIEHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHUi», «Ilopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuit», «OtaanéHnas rudbpuauzanus», «Padoter akagemuka M. @. BanoBa»,
«Ilomumnounusa», «OO0beKThI OuorexHonoruu», «Kierounsie KyJabTyphl U
KJIOHUpOBaHue», « KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM».

O6opynoBanue: MyJISIKH TUIOJIOB M KOPHETUTONO0B TUKHUX (DOPM H KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CebCKOX03UCTBEHHBIE PACTCHUSY.



JlabopaTopHble U NpaKkTHYecKHe Pa0OThI:

Okckypeuss «OCHOBHBIE METOABl W JIOCTHKCHHS CEJIEKIUM PACTEHUH U
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATEBHBIA  YYaCcTOK, B TEIUIMYHOE XO3SWCTBO, J1abOpaTopuio
arpoyHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIOIIMOHHASL OMOJIOTHA.

[IpeanocbUIKM BO3HUKHOBEHUS 3BOJIIOLMOHHOW TEOpUU. OBOJIOLHUOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue HBONIOIMOHHONW TEOPUM Ha Pa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBuzerenbctBa HBoMOIMU. [lameoHToMOrHYECKHe: MOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHJIOB B MAJCOHTOJIOTMYECKOW JIETONMUCH, NEPEeXOAHbIE (POPMBI.
buoreorpaduueckue: cxoacTBO U paznuune ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHONOrMYEcKHe: CXOACTBA M pa3iuuus 5MOPHOHOB pa3HbIX BHUOB
IIO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE. T'OMOJIOTUYHBIE, AHAJOTUYHBIE,
pPYJIMMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJIMYECKMX MyTeHd Yy BCeX
OpraHU3MOB.

OpomonnoHHas teopus Y. Jlapuna. IIpeanochuiku  BO3HUKHOBEHMS
JTapBUHM3MA. J[BMKyIIMEe CWIIBI 3BONIONMU BHIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE MPU OIPAHMUYEHHOCTH PECYpPCOB, HEONMpeneNEéHHas U3MEHYUBOCTD,
Oopb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopusi 3Bostonind (CTD) 1 €€ OCHOBHBIE MOJIOKEHUS.

MuxkposBomtorus. [lomymnsiusa kak eMHUIA BUA U SBOJIOIINH.

JBxymue cuiabl (pakTopbl) SBOIIOIUN BHIOB B MpHpoje. MyTalMOHHBIN
npolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lomyssiiiMOHHBIE BOJHBI U JAperd
reHoB. M3onsuus u Murpanusi.

EctecTBeHHbIlt 0TOOp — HampaBisitouwii  ¢dakrop sBoonun. Dopmbl
€CTECTBEHHOT0 0TOOpAa.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojouuu. [Ipumepsl
MIPUCIIOCOOJICHUH y OpraHu3MoB. ApoMop(o3bl U UANO0-aIaNTAIUH.

Bun wu BugmooOpazoBanue. Kpurepuu Buga. OcHoBHbIE  (OPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, 3JKOJIOrHUECKOe.

MakposBomtorus.  DopMbl  3BOJIOLMU:  (UIETHYECKas, JUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTuMocTh 3BOTIOLUN.

[IpoucxoxkaeHne OT HecneHaIU3UPOBaHHBIX TpenkoB. IIporpeccupytomias
cnenuanu3anrs. AJanTUBHAS paguanus.

JleMOHCTpaLum:



[Toptpetsi: K. JIunne#, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuupl n cxembl: «PazBuTHe OpraHMueckoro Mupa Ha 3emiie», «3apoblln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
CylllecTBOBaHME», «EcTecTBeHHBIH 0TOOp», «MHOroo0Opa3ue COPTOB PACTCHHIL»,
«MHoroobpaszue  mopoJ  KUBOTHBIXY, «[lonmymamumn»,  «MyrtanuoHHas
U3MEHYUBOCTH», «Apomop¢o3br», «Mnuoananrtamuu», «OOmas IereHepanus»,
«JIBrkylue cuibl sBoJironuu», «Kapra-cxema wapuipyra mnyremectBus Y.
JlapBuHa», «bopbba 3a cymiecTBoBaHuEe», «IIpHCIIOCOOIEHHOCT, OPTaHH3MOBY,
«I"eorpaduueckoe BuI000pa3oBaHue», « IKOJOTHUECKOE BUI000pA30BaHUE.

ObopynoBaHHe: KOJUICKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
HaOOp TUIOAOB M ceMsiH, KoiuieKuus «[Ipumepsl 3alUTHBIX MPUCIOCOOICHUHN Y
YKUBOTHBIX», MOJielb «OCHOBHBIC HAINpAaBICHUS HBOJIONUU», 00bEMHAS MOJENb
«CTpO€HHE FOJIOBHOTO MO3ra MO3BOHOYHBIX».

buoreorpaguueckas kapra wmupa, Koiwiekuus «DopMbl COXPaHHOCTH
HMCKOIIAEMBIX JKUBOTHBIX M pacTeHul», Mojelb ammukanusa «llepekpéct
XpOMOCOM», BJaxHble npenaparsl «Pa3Butme Hacekomoro», «Pa3Burue
JSITYIIKAY», MUKporpenapar «/lpozoduna» (HopMa, MyTanuud (pOpMbl KPbUIbEB H
OKpAcCKH TeJa).

JlabopaTopHbIe M IPaKTHYeCKUE PadoThI:

JlaGoparopHast pabora Ne 1. «CpaBHEHHE BHUAOB MO MOP(POJIOrHYECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpraHu3Ma 1
€€ OTHOCHUTEJIILHOI'O XapaAKTEPa».

Tema 2. Bo3HUKHOBeHUE U pa3BUTHE KU3HU Ha 3em.ie.

JloHay4uHbIe TIPENICTAaBICHUS O 3apOKACHUWU >KU3HHU. HaydHble TrUMoTes3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie. aOuoreHe3 M TaHCIepMus. XUMHUYecKas
ABOMIONUS. AOHOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTaHHUYECKUX.
DKCNEPUMEHTAILHOE OATBEPKICHUE XUMUUECKON 3BOIOIMU. HavanbHbie STansb
ounonornyeckor sBomtonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE NPOTOKIETKU. [IepBble KIETKM M UX SBOJIIOLHUS.
@opMUpPOBaHUE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emie 1o 3paM u nepuoaam. Karapxeil. Apxeiickas u
npoTepo3oiickas apel. Ilameosolickas 3pa u €€ nepuoAbl: KEeMOPHUICKUA,
OPAOBUKCKHUH, CULITYPUHUCKHAM, JEBOHCKUM, KAMEHHOYTOJIbHBIMN, TIEPMCKHUM.

Me3so301ickas 3pa U €€ IepUoAbl: TPUACOBBIN, OPCKUN, MEJIOBOU.

KaiiHo30lickags 3pa W €€ mNepuoApl. MaJCOrCHOBBIM, HEOTCHOBBIN,
AHTPOIOT€HOBBIMN.



XapakTepucTruKa KJIuMaTa W IeoJIOTMYecKUX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIMM PACTUTEIBHOTO M JKMBOTHOrO Mupa. Apomop¢do3bl y pacTeHUU u
KUBOTHBIX. [T0osiBIIeHHE, pacliBET U BBIMUPAHUE TPYIIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKeHUE 3BoOUUUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPTaHU3MOB.

DBOJIOLHS YeJIOBEKAa. AHTPOIOJIOTHS KaK HayKa. PazButue npeactaBieHui o
IIPOUCXOXKJICHUH 4YeJIoBeKa. MeToapl H3ydeHHs aHTpororesesa. CXoicTBa u
pa3IN4Ks YEeJI0BEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHNE YETOBEKA.

Jewxkymue  cwibl  (hakTopsi) aHTPOIOrEHE3A. HacnencteenHnas
U3MEHYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIM 00pa3  KU3HH,
W3FOTOBIICHHE OPYIUH TpyJa, MBILUICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBH 3BOJIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxonsmini, YernoBek HeaHAEpTAIbCKUHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpEeMs CYIIECTBOBAHHS, 0O0JIACTh
pacnpocTpaHeHus, 00bEM TOJOBHOIO MO3ra, 00pas3 KU3HU, OPYIU4.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachkl:  €BpPONEOUIHAs
(eBpasmiickasi),  Herpo-aBcTpaJioujHas  (dKBaTOpHabHAs),  MOHTOJOHIHAS
(asmaTcko-amepukaHckas).  UepThl  NPHUCIOCOOICHHOCTH  MPEICTABHUTEICH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JleMOHCTpaLum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. W. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabomuuesl 1 cxeMmsl. «Bo3nunkHoBenne CoiiHeyHON cuUCTEMBI», «Pa3Butne
opraHudyeckoro Mupa», «PacturenpHas kietka», <«KUBOTHas  KIeTKa»,
«IIpokapuoTnueckas kieTka», «CoBpeMEHHas CUCTEMa OPraHUYeCKOro Mupa,
«CpaBHEHHE AaHATOMHYECKHX 4YEpT CTPOCHUS YEJIOBEKAa M YEJIOBEKOOOpa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa IMAaJCOHTOJIOTMYECKUX  HAXOJOK IPEJIKOB
COBPEMEHHOr0 uenoBeKa», «/[peBHelmue moau», «JpeBHue moan», «llepsbie
COBPEMEHHBIE JI0/IN», «YeToBeYeCKue pach».

O6opynoBaHue: mymsoku - «[Ipoucxokaenne — denoBeka»  (OFOCTBI
aBCTPAJIONMTEKA, MUTCKAHTPOIA, HEaHIEpTajblla, KPOMAHBOHIIA), CICHKH WIN
U300paXCHUSI KAMEHHBIX OpYIUH MEpBOOBITHOIO 4YellOBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpebia), TCOXPOHOJOTHYCCKAs TaONMIa, KOJUIeKIus  «DopMbl
COXPAaHHOCTH MCKOIA€MbIX )KUBOTHBIX M PACTCHUI».

JlabopaTopHble U NpaKTHYeCKHe PA0OThI:

[TpakTnueckas pabora Ne 1. «M3ydyeHne HCKOMaeMbIX OCTaTKOB PACTEHHUM U
YKUBOTHBIX B KOJUICKIUSIX.



DKCKypcusi «DBOJIIONMSI OPTraHMYECKOTO MUpa Ha 3emie» (B eCTeCTBEHHO-
HAYYHBIN MM KpaeBeTUECKUI My3eii).

Tema 3. Opranu3Mbl 1 OKPY KaIoIIas cpea.

DKoJOorus KaK HayKa. 3ajayd U pa3Jeibl SKOJOTHH. MeTOoabl SKOJOTHUYECKUX
UCCIIEIOBAHUM. JKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIIOBEKA.

Cpenpl oOWTaHWS OPraHU3MOB. BOJHAS, HA3EMHO-BO3IYIIHAS, IMOYBEHHAS,
BHYTPUOPTaHU3MEHHA.

Okonoruueckue (daktopbl. Kinaccudukanus sxoorudeckux (HakTopoB:
abnoTtuyeckre, OWOTHMYECKHME U AaHTPOINOreHHble. JIeHCTBHE HKOJOTUYECKUX
(bakTOpOB Ha OPraHU3MBI.

AOGunoTtndeckre (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAN3M.
[TpucnocoOneHust  OpraHU3MOB K  JCWCTBHIO  aOMOTHYECKUX  (PAKTOPOB.
buosiornyeckre puTMmal.

buornueckue (bakTopBhI. Bunet OMOTUYECKHUX B3aUMOJICCTBUM:
KOHKYPEHIIU, XUIIHUYECTBO, cuMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaJIu3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMCHCAIU3M,
HeWTpanu3M. 3HaueHUe OWUOTUYECKUX B3aUMOJICUCTBUU [IJIsi CYIECTBOBAHUSA
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tonmysiaiuu. (OCHOBHBIE IOKa3aTeNH
MOMYJISIIANA: YUCIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MOMYJISILUYA U €€ PeryJsiusl.

JlemoHcTpanuu:

[Toptpetsr: A. I'ymb6omabar, K. ®@. Pynbe, O. I'ekkensp.

Tabmuibl u cxemsl: kapta «[Ipuponnsie 30HB 3emuau», «Cpeasl 0OUTaHUS
opranuzmoB», «®otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISIIIUU UHPY30pUHU-Ty peapku», «IIuiieBsie nenu».

JlaGopaTopHble ¥ NpaKkTHYeCKUe padoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonorndeckue 0cCOOEHHOCTH pacTEHUN U3
pPa3HBIX MECT OOUTAHUSY.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha poOCT U Pa3BUTHE YEPEHKOB
KOJIeyca».

[Tpaktuueckas padota Ne 2. «[1oacuér MIOTHOCTH MOMYJIAIMA pa3HBIX BUIOB
PaCTEHUII.

Tema 4. Coo0l11ecTBa M DKO0JIOrH4YeCKHe CUHCTEMBI.

Coo0bmiecTBO opranu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,
NpOCTpaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momuHantel. CBS3u B
OHOLIEHO3E.

DKkojorudeckne cucteMbl (3KocucteMbl). [loHsTHE 00 »dKOCHUCTEME U
ouoreonieHo3e. @DOYHKIMOHAIbHBIE KOMIIOHEHTBI HKOCHUCTEMBI. MPOJIYLIEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK HEPTHU B SKOCUCTEME.
Tpoduueckne (nmuieBbie) YPOBHHM OSKOCUCTEMBI. [lWieBbie Ilemu W CETH.
OcCHOBHbBIE TIOKAa3aTeNIM SKOCHUCTEMBI: Ouomacca, MPOAYKIHS. DKOJIOTHYECKUE
nUpamMujibl:  MPOAYKLIMM, YHUCICHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYHUBOCTD, CAMOPETYJIALMS, pa3BuThe. CyKieccHs.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobOpaszue kak @akTop yCTOHYMBOCTH 3kocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3eMIIe.

Yuenne B. U. Bepuaackoro o O6mocdepe. ['paHuIibl, coctaB u CTPYKTypa
ouochepnr. JKuoe BemecTBo u ero ¢yHkiuu. OcobeHHocTH Ouocdepsl Kak
rno0anbHOM 3KOcHUCTEMBI. JlMHaMu4eckoe paBHOBeCME U OOpaTHas CBsA3b B
ounocpepe.

KpyroBopoTsl BEIIeCTB M OMOTCOXMMHUYECKUE IHUKIIBI AJIeMEHTOB (Yriieposa,
a30t1a). 30HATBHOCTh OHocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMiau. AHTpONIOreHHbIE U3MEHEHUS B Onocdepe.
['moGanbHbIE IKOIOTHUECKUE TTPOOIIEMBI.

Cocy1iecTBoBaHue MIPUPOIBI u YeJI0BEYECTRA. Coxpanenue
OrOpa3HO00pa3us KaKk OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBA pallMOHAIIBLHOTO
YOpaBJICHUS MPUPOJHBIMU pECypcaMd U HX HCMOJb30BaHue. JloCTHXKEHUS
OMOJIOTHUU U OXpaHa MPUPOJIBIL.

JlemoHcTpanMu:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubl u cxemsbl: «[lumeBble nenu», «bUOLIEHO3: cOCTaB U CTPYKTypa»,
«[Ipupoansie coobmectBa», «llemnm nuTanus», «DKOJOTHYECKAs HUPAMUJIAY,
«buocepa u yenoBek», «IKoCUCTEMA HIMPOKOJIUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3z Bomoéma», «ArponeHos», «lIpumepHbie
aHTPOTIOTEHHBIE  BO3JEHCTBUS HA TOpupoay», «BaxHeWlmne HCTOYHUKU
3arpsi3HEHUS BO3JlyXa W TPYHTOBBIX BOJ», «[louBa — BakHEWIIas COCTABIISIOIIAS
ouochepor», «DakTopsl Aerpaganuu mouB», «llapHukoBbiit 3pdexT», «DakTopsl
paZvoaKTUBHOTO 3arpsizHeHuss Ouocdepbr», «OOmas cTpykrypa Ouocheps»,
«PacnipocTpaneHue >ku3HHM B Ouocdepe», «O30HOBBIM dKpaH OuochephI»,
«KpyroBopot yriepoaa B Ouochepe», «kKpyroBopor azota B IpuUpoae».

ObopynoBanue: Mojenb-aluIMKanus «TUIHUYHbIe OHOLIEHO3BD», Trepbapuii
«PacTurenbHble COOOIIECTBA», KOJUIEKINH «bHOLIEHO3», «BpeauTenu BaXKHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYp», TepOapu U KOJJICKUWH pacTeHUul u
YKUBOTHBIX, MPUHAJICKANIUE K PA3HBIM SKOJOTMYECKUM TpyMIaM OJHOIO BHJA,



Kpacnas kuura Poccuiickoit @exnepaiiuy, H300paKEHUS OXPaHIEMBIX BHUIOB
pPacTeHUN U JKUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJIHEI'O OBHIIEI'O
OBPA30OBAHUA

Cormacno ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHUA K PE3yIbTaTam
OCBOGHMs  OOy4alolMMHUCA TNpPOrpaMM  CpeJHEero oomero oOpa3oBaHMUA:
JUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX PE3yJlbTAaTOB OCBOCHUS IpenmeTra «buomorus»
BBIJICJICHBI CIIEYIONIME COCTABIISIONINE. OCO3HAHHE O0YUYarOIIUMUCS POCCUUCKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIBHOCTH
U CaMOOIPE/ICNICHUI0, HajJu4yhue MOTUBAIlMKM K  OOy4YeHHUI0O  OHMOJIOTHH,
[eJICHANIPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTU HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJIOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCsl PYKOBOACTBOBATHCS B CBOEH
JESITENbHOCTH I[IEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMH, NPUCYIIAMHU CHCTEME
OMOJIOTUYECKOTO  O0pa30BaHMs, HAJIMYUE HDKOJOTMYECKOTrO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIU U CTPOUTD KU3HCHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3YNbTATHI OCBOEHUS MpeaMeTa «bHOIOrus» JOCTUTAIOTCS B
€IUHCTBE Y4YeOHOM M BOCHUTATEIBLHON JESITEIBHOCTH B COOTBETCTBHHM C
TPaJUIIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPAaBCTBEHHBIMH IIECHHOCTSIMH, IIPUHSATHIMH B OOIIIECTBE IpaBUJIAMH M HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT TIpOIIECCaM CaMOIO3HAHUSl, CaMOBOCIUTAHUS U
CaMOpA3BUTHS, PA3BUTHS BHYTPEHHEW MO3UIMU JIMYHOCTH, TMATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPY/a U CTaplIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACJIEIUI0 U
TPAAULMSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon dexpepanuu, MpUpOIe U
OKPYIKaroIIEH Cpee.

JluyHOCTHBIE pe3yibTaThl OCBOCHMsSI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CLIOCOOHOCTh 00yYarolUXCcsl pPyKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXICHHH, COOTBETCTBYIOIIMX
TPAIUIIUOHHBIM IIEHHOCTSM POCCHMCKOro OOIIECTBa, pacHIMpEeHUE >KU3HEHHOTO
ONBITA U OMbITA JIEITEILHOCTH B MPOIECCE PEaU3allMi OCHOBHBIX HAaIPABJICHUM
BOCIIUTATEJILHON JEATEIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH MPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUHM YYEOHBIX M MO3HABATEIBHBIX 3a]a4, BBHIMOJHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIIMI0 IO OTHOUICHHUIO K
SIBJICHHUSIM COBPEMEHHOMU KU3HH U OOBSICHATH €€,

YMEHHE YUYHUTHIBaTh B CBOUX JACHCTBHUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMO/JICUCTBUS JIIOJICH ¢ pa3HBIMHU YOEKIECHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U
COITMAJIbHBIM MOJIOKCHUEM,

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJICAOBATEIbCKUX 3a7ad, YBAKHTEIHHOTO
OTHOIIICHUS K MHCHHIO OIIMOHCHTOB MPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IATPHMOTHYECKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTH POCCHICKOMN TPaXJaHCKOU HUJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUSA K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTHU TMEpPEN
PonuHoi, ropmoctu 3a CBOM KpaH, CBOO PoauHy, CBOM S3bIK W KYJIbTYpY,
MPOIIIOE U HACTOSAIEe MHOTOHAIIMOHATILHOTO Hapoja Poccuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IBI,
JTOCTHXKEHUSIM Poccum B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BuTHEC OWMOJOTHH, TOHUMAHHS 3HAYCHUS OWOJOTHMM B II03HAHWHU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA,;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3ammuTe (OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHUE TYXOBHBIX ICHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO MOBEACHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O W TMPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO Oy AyIIErO;

OTBETCTBEHHOE OTHOILIICHUE K CBOMM POAUTEIAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 MPUHATHUS LEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUU C
TpaauusaMu HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCITHTAHMS

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAS ICTETHKY ObITa, HAYyYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHUH;



MOHMMAaHHE YMOLIMOHAIBHOTO BO3ACHCTBHSA KUBOM MPUPOIBI U €€ LIEHHOCTH,;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHJAAX HCKYCCTBA, CTpEMJICHHE
NPOSIBIISITH Ka4eCTBA TBOPUECKOM JINYHOCTH,

5) ¢u3uyeckoro BoCHUTAHUS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBLHOTO 0JIATOMOTYYHS:

MOHMMAaHUE U peanu3alus 3J0pOBOr0 M 0Oe3omacHOro o0pasza KU3HU
(3mopoBoe  mHTaHWE, COOJIOJCHWE TUTHCHUYECKHX TMPaBWI W HOPM,
cOamaHCUPOBAHHBIA PEXKUM 3aHATHH W OTIBIXA, pETyJsipHas Qu3nIecKas
AKTUBHOCTh), OEPEKHOTr0, OTBETCTBEHHOI'O M KOMIIETCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U TICUXUIECKOMY 3/I0POBBIO;

NOHMMAaHUE IEHHOCTH TPaBWJI HWHAMBHIYAJbHOTO M  KOJUIEKTHBHOTO
0€30MacHOT0 MOBEJCHUS B CUTYAIIUIX, YTPOKAIOUINX 3/I0POBBIO U )KU3HH JIIOJICH;

OCO3HaHUE TOCJICJCTBUN M HETPHUATUS BPEIHBIX MPUBBIYCK (YIOTpEeOJICHHS
aJIKOT0JIsI, HAPKOTHKOB, KypEHHSI);

6) TPyA0BOr0 BOCTIMTAHHSA:

TOTOBHOCTH K TPY/y, OCO3HAaHHE IIEHHOCTH MacTepPCTBa, TPY10JII00ue;

TOTOBHOCTh K AaKTHBHOW JESITETbHOCTH TEXHOJOTMYECKONM M COIMABbHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMHMPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJIHATH TaKYIO 1€ TEIbHOCTD;

MHTEpEC K pa3nuyHbiM cdepam MmpodeccuoHaNbHON NeATeTbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIA BBHIOOpP Oyaymeld mnpodeccu U peaau30BbIBATH
COOCTBEHHBIE KU3HEHHBIE [IJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30BaHHMIO Ha
MPOTSIKECHUU BCEU KU3HH;

7) PKOJIOTHYECKOr0 BOCIIUTAHMS

DKOJIOTMYECKU IIEJIeCO00pa3HOe OTHOMIICHWE K MPHPOAE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMUS;

NOBBILICHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYpbl: TNPUOOPETEHHE OIbITa
IUTAHUPOBAHMSI TOCTYNKOB M OICHKM WX BO3MOXKHBIX TIOCIEACTBUNA IS
OKPYXarOIIEH CPEeIbl;

OCO3HaHWE TJI00ATBHOTO XapaKTepa JKOJOTMUYECKUX MpoOJIeM W TMyTed X
peleHus;

CHOCOOHOCTh HCHOJB30BaTh MpPHOOpETaeMble MPU H3YYCHUH OUOJIOTUU
3HaHWA W YMEHHUS TPU PEIICHHH MpoOsieM, CBA3aHHBIX C PaAlMOHAIBHBIM
IPUPOJIONIONb30BaHKeM  (COONIOJICHHE  TpaBWJI  TOBEIEHUS B MPHPOJIE,
HAIPaBJICHHBIX Ha COXpPAaHEHUE pPABHOBECHS B DJKOCHCTEMaX, OXpaHy BHUJOB,
IKOCUCTEM, OHOCHEPHI);



AKTUBHOE  HEMNPHUITUE JECWCTBUM, NPUHOCIIIMX BpPEd  OKPYKAIOLIEH
MPUPOTHON cpeie, YMEHHE TPOTHO3UPOBATH HEOJIATONPUATHBIE JKOJOTUYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOHN HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBAaTbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLHMAIBHOMN
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUUYECKON IESITEIBHOCTH SKOJIOTUYECKOU
HaIlpaBJICHHOCTH,

8) HeHHOCTH HAYYHOT'O MO3HAHMSI:

c(hOpPMHUPOBAHHOCT, MHPOBO33PEHHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHON MPAKTHUKHA, OCHOBAHHOTO Ha JHAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKON KYyJNbTYpPbl KaK CpEIICTBa
B3aMMO/JICHCTBUS MEKTY JIFOJbMH U MIO3HAHUS MUDA,

MOHMMaHUe crnenuuku OMOJIOTUM KaK HAayKd, OCO3HaHus €€ poju B
dbopMUpPOBAaHUM PAIMOHATLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1ETOCTHOTO
MPEJCTABICHUS] 00 OKPYXaIOIIEeM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YEOBEKa U
oOlIecTBa, B IMO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEM U penieHuu MpodiieM
COXpaHEHUS IPUPOJIHOIO PABHOBECHS,;

yOeKAEHHOCTh B 3HAYMMOCTH OUOJOTUM JJIi COBPEMEHHOW IMBWJIM3AINU:
oOecriedyeHUss HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEIIaTh PECYpCHbIE MPOOJIEMbl  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTeH BBIXO/A W3 III00aJbHBIX YKOJIOTHYECKUX MPOOIIeM U
oOecrieueHuss  Mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
MCIIOJB30BAHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TOJYyYCHUM OWOJOTUYECKUX 3HAHUN B IEIAX
MOBBIMICHUST OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'PaMOTHOCTU oOydaromuxcs, (GpopmMupyeMoi
MIPU U3YUYECHUH OMOJIOTHH,

MOHMMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONb30BaTh TMOJydyaeMble 3HAHUS JJIs aHaiu3a |
OOBSICHEHHSI SIBIICHUM OKPYIKAIOIIET0 MUPAa U MPOUCXOAIUX B HEM H3MEHCHHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOYEHUS] HAa OCHOBE HAy4YHbIX (DAKTOB H
MMEIOLIMXCS JAHHBIX C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIOJB30BaTh OMOJIOTMYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYaIUAX;

OCO3HAHME LEHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTH OCYILIECTBJISTH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HEMpPEpPhIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHUIO, K AaKTHBHOMY TOJYYEHHUIO HOBBIX 3HAaHUM 1O OuoNOrHH B
COOTBETCTBHHM C )KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yibTaThl OCBOCHHS ydyeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMBbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOyYAFOIIHUXCS
MEXKTUCIUTUIMHAPHBIC (MEXKIIPEAMETHbIC) 0OIMeHAYYHbIC TOHSTHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa H CHeIU(PUKY METOIO0B TO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBCHHBIX Haykax (BEIIECTBO, SHEPIHsl, SBJICHHUE, MPOIECC,
CUCTEMa, Hay4dHbIH (aKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
UCCIICJIOBaHWE,  HAONIOJCHHWE, HW3MEpPEHHE,  OKCICPUMEHT U JPYTHUX),
yYHUBEpCAJIbHBIC Yy4eOHbIC JelcTBUsA (IO3HABaTCIIbHBIC, KOMMYHHUKATHBHEIC,

pETyJIATUBHBIC), o0ecreunBaroIme dbopmupoBaHue GyHKIHOHATBHON
IPaMOTHOCTH U  COIMAJBHOM KOMIIETEHIMU OOYy4YaroIIMUXCs, CIOCOOHOCTD
00y4Jaronmxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHEIE,

MUPOBO33PEHYECKUE 3HAHUSI W  YHUBEpCAIbHBIE YyueOHbIE JCHCTBUS B
ITO3HABATEIIbHOW U COLUAJIBHON MPAKTHUKE.

MertanpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS TMPOrPAMMbl CPEIHETO OOIIETro
o0pa30BaHUsl IOJDKHBI OTPAXkKaTh!

OBaanenne YHHBEpPCATbHBIMHA yueOHbIMHI NMO3HABATEJIbLHBIMU
NefiCTBUSIMM:

1) 6a30Bble JJOTHYECKHe TeCTBHA:

CaMOCTOATENIbHO  (OpMYJIHMpOBaTh W aKTyaJlu3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHUHU 3HAHMU MPUEMBI JIOTUUECKOTO MBIILICHUS
(ananm3a, cuHTE3a, CpaBHEHHUS, KiacCH(HKaUU, 0000IICHNUS), paCKPBIBATh CMBICIT
OMOJIOTHYECKUX MOHATHUN (BBIICIATh MX XapaKTEPHbIC NMPU3HAKH, YCTaHABIMBAThH
CBSI3U C IPYTHMU TMOHATHIMH);

ONpENeNATh LENU JACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MOCTABJICHHBIMU IEJISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATUS JIJIs1 OOBICHEHUs] (PAKTOB U SIBJICHUN
JKUBOM MIPUPOBI;

CTPOUTH JIOTMYECKHE pacCykaeHus (MHAYKTHBHBbIC, JACIyKTHBHBIC, IIO
AHAJIOTHH), BBIABISATh 3aKOHOMEPHOCTH W IPOTHUBOPEYUS B PacCMATPUBACMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKJIIOUCHUS;

MIPUMEHSITh CXEMHO-MOJENbHBIE cpeacTtBa Ui MIPECTABIICHUS
CYIIIECTBCHHBIX CBSI3¢H M OTHOIIEHWN B M3y4YaeMbIX OMOJOTUYECKUX OOBEKTaX, a



TAaK)K€  MPOTUBOPEYMA  Pa3HOrO0  poOAd,  BBIIBIEHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIAaH PEIICHUS MPOOJIEMBI C YYETOM aHaIu3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB,;

BHOCHUTb KOPPEKTHUBBI B JAESITEIbHOCTbD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU NOCIIEICTBUN JEATEIbHOCTH;

KOOPAMHHUPOBATh M  BBINOJMHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IIPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE e CTBHS:

BJIAJETh HABBIKAMH y4€OHO-HCCIIEOBATENBCKON U MPOEKTHOM AESATENbHOCTH,
HaBbIKAMHU  paspelieHus mpodieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IIOMCKY METOJIOB PEIIECHUs TPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIB30BaTh pa3JIMYHbIE BUJIbI ACSATENBHOCTA MO TOJYYEHHUIO HOBOTO
3HAHMS, €r0 HHTEpHpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYaLMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX M COLUATIBHBIX TPOEKTOB,;

(GopMUpOBaTh HAYUHBIM THUI MBILUICHUS, Bla/eTh HAYYHOW TEPMHHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSMH U METOJIaMU;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3a/ayd B 00pa30BATEIbHON
JEeATEIbHOCTH U dKU3HEHHBIX CUTYalUsX;

BBISIBIISAITh IIPUYMHHO-CJICJACTBEHHBIE CBSI3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ PELICHHs, HAaXOAUThb apryMEHThl JJI1 JOKa3aTelbCTBA
CBOMX YTBEP:KJICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS,

aHANM3UMPOBAaTh TOJIYYCHHBbIE B XOJE€ PEIICHHS 3a/Jadyd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATH UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,;

OCYUIECTBJISTh LI€JICHANIPABICHHBIA MOUCK MEPEeHOCa CPEJICTB M CHOCOOOB
NEeUCTBUS B MPO(HECCUOHATBHYIO CPEAY;

yMETh NEPEHOCHUTh 3HAHUSA B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE WJEH, IpEUIaraTb OPUTHHAIbHBIE MOIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, 10IyCKAOIIME aJIbTEPHATUBHBIE PEILICHUS.

3) pa6oTa ¢ nHpopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POopManuu (TekcTe yaeOHOro
nocoOusi, Hay4YHO-TIONMYJISIPHOM juTeparype, OHOJOTHYECKUX CIIOBapsX U
CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX Oa3axX MaHHBIX, B VIHTepHeTE), aHaIM3HpPOBAThH



UH(OPMAITUIO PA3TUYHBIX BHIOB U (HOPM MPEACTABICHUS, KPUTUYECKH OI[CHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTHBOPEUUBOCTH,

bopMyIHpPOBaTh 3alPOCHl M MPUMEHATH PA3IUYHBIC METOMBI MPU MOUCKE U
otbope Ouosornyeckor mHpopMaru, HEOOXOAMMOM JJisi BBITTOJIHEHUS YYECOHBIX
3aj1ad4,

npuoOpeTaTh OIBIT WCIOJIb30BaHUS WH(GOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIh30BAHUS PA3TMYHBIX
IMOMCKOBBIX CHCTEM,

CaMOCTOSITEJIbHO  BBIOMpATh  ONTHUMaJbHYIO  (QOpMy  MpeaCTaBICHUS
ononoruueckoi nHbopMaiuu (cxemspl, rpaduKH, JAarpaMMbl, TaOIUIbI, PUCYHKH
H ipyroe);

WCIIOJIb30BaTh HAYYHBIM SI3BIK B KayeCTBE CpeAcTBa Ipu pabore ¢
Owosiornyeckoid uHQOpMarMen: TPUMEHATh XHMHUYECKHe, (Qu3ndeckue u
MaTeMaTHYECKUEe 3HAKH W CHUMBOJIBI, (HOPMYIBI, aOOpeBUATYpy, HOMEHKJIATYPY,
UCIIOJIB30BaTh W MPEoOpa3oBBIBATh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HArJISAHOCTH,

BIAJCTh  HaBBIKAMH  paclo3HAaBaHWS W 3alUTBl  HWH(pOpMAINH,
nH(pOpMaITMOHHOW 06€301aCHOCTH JTUIHOCTH.

OBJaieHne YHHBEPCAJIbHBIMI KOMMYHHKATUBHBIMM J1€/iCTBUSIMU .

1) o0meHue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO yIaCTBOBATh
B IMAJIOre WM JUCKYCCHH IO CYIIECTBY 00CYyKIaeMoil TeMmbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHUTEIBLHO BBINIOJHEHHUS IIpeasiaraeMoin
3a/1a4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIIUM IPYTUX YYaCTHHUKOB
JUAJIOTa UM TUCKYCCHH);

pacro3HaBaTh HEBepOalbHBIC CpEJICTBAa OOIICHHUSA, IOHMMATh 3HAYCHHE
COITMAJILHBIX 3HAKOB, IPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTYyaIlUH,
YMETbh CMATYATh KOH(MDJIMKTHI M BECTH IIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIICHHS] W B3aWMOJCHCTBUS, IMOHUMATH
HaMEPEHUS IPYTUX JIFOJICH, MPOSBIIATh YBAXKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU GopMe (HhopMyupoBaTh CBOM BO3PAKEHHUS,;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJh30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI IeSITeJIbHOCTD

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M WHAWBUIYaTbHOMN
paboThI IPH pelIeHNH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YICOHOW 3a/1a4H;

BBHIOMpPATh TEMATHUKy W METOABl COBMECTHBIX JEUCTBUU C y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 YIeHa KOJJICKTUBA;



NpUHUMATh 1I€IM COBMECTHOW  JEATEIbHOCTH, OPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACUCTBUA MO €€ JOCTHUKEHUIO: COCTaBJIATh IUIAH JIEUCTBUH,
pacupenensiaTh poiad ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh Pe3yJbTaTh
COBMECTHO paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJAa U KAXJOTO yYaCTHHMKA KOMAaHIbI B
oOITuii pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OLEHUBATh HUJEU C TMO3ULHUH HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMUYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCAJTBLHBIMY PEryJISTUBHBIMHU A€CTBUSAMMN

1) caMmoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTHYECKUE 3HAHUS [UJIS BBIABJICHHUS MPOOJIEM U HX
pelieHus B ®KU3HEHHBIX U YUYCOHBIX CUTYaIIUX;

BBIOMpaTh Ha OCHOBE OHMOJIOTUYECKUX 3HAHUW IIEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOUX JEHCTBUSIX U MOCTYMKAaxX MO OTHOIICHHUIO K XMBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBBIO OKPYXKAIOIIUX;

CaMOCTOSITENIbHO OCYIUECTBIISITh MO3HABATENBHYIO NIE€SITEIbHOCTD, BBISBIATDH
poOJIEMBbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/la4l B 00pa30BaTEIHHOU
JIEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO  COCTaBJISATh IUIAH pEHICHUs NpoOJeMbl ¢  y4ETOM
HMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM;

pacHIMpATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEIITOYTCHHH;

JieJIaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DJPYAUIIUU B
pa3HBIX O0O0JIACTSX 3HAHMUM, IOCTOSHHO IOBBIIIATH CBOW 0OOpa30BaTENbHBIM U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb!

JlaBaTh OLEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BIAJECTh  HaBbIKAMHM  I[IO3HABATEIbHOM  pediIeKCMHM KaKk  OCO3HAHUs
COBEpLIAEMBIX JICMCTBHM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHHM, MCIOJIb30BaTh MPUEMBI pedICKCUU NI OIEHKH CUTYyalluu, BBIOOpa
BEPHOT'O PELICHMUS,

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUIEHUS IO HUX
CHUKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajau3e pe3yJIbTaTOB
NEATENIbHOCTH;

3) npuHATHE CeOsl M IPYTUX:

IPUHUMATH ce0sl, MOHUMasi CBOU HEAOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHBBI W apPryMEHTBl JPYIMX IIpM aHaIM3€ pe3yJIbTaTOB
NEATEIIBHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

ITpenmerHble pe3ynpTaThl OocBoeHUs mnporpaMMbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOHAIOT cenuduueckue ajs yueOHoro npeamera «buomorus»
Hay4YHbIC 3HAHMSI, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALUU U
peoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH O MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B Pa3iMYHbIX Y4YEOHBIX CUTYyalUsX, a TaKKe B pEasbHbIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeamerHbie
pE3yNbTaThl IPEACTABIECHBI IO FO1aM 00yUYEHUS.

[TpenmeTHbIe pe3ynabTaThl OCBOEHUs yueOHOTO mpenmeta «buomorus» ¢ 10
KJjlacce NOJKHBI OTPaXKaTh:

c()OpMUPOBAHHOCTH 3HAHUIM O MECTE U POJM OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHMUSI €CTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpPAa M HAYYHOIO MHUPOBO33PEHMS, O BKIJIAJI€ POCCHUHCKHUX WU
3apyOEKHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTUMH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 33/1a4;

YMEHHE pPACKpPBIBATh COJAEpKAHHE OMOJIOTMYECKUX TEPMHUHOB M IMOHSTHIL:
KU3Hb, KJIETKa, OpraHm3M, MeTaboiu3M (OOMEH BEIIEeCTB W IIPEBpaIICHHUEC
DHEPTUH), TOMEOCTa3 (CaMOperyJIsIus), YPOBHEBAsT OPTaHU3aIs )KUBBIX CHUCTEM,
CaMOBOCHPOM3BE/ICHUE (PETIPOAYKITHS), HACICICTBEHHOCTD, HI3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHUE Wu3jarath Ouojormdeckue Tteopun (KJIETOYHAs, XPOMOCOMHa,
MyTaIlMOHHAasl, IIEHTpajbHAas JOrMa MOJICKYJSIpHOW Owonorun), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 HeHTpaXx MHOrooOpasus u
HNPOUCXOXKJCHUST KyJIbTYpHbIX pacteHuii H. M. BaBuiioBa), onpenensTh rpaHUIlbl
UX PUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOAAMH HAYYHOI'O MO3HAHMS B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OPraHU3alUs U IPOBEICHUE
OMOJIOTMYECKOTO  OJKCIIEPUMEHTA,  BBIABM)KEHHE  THUIIOTE3bl,  BBISBJICHUE
3aBHCHUMOCTH MEXIY HCCIEIYyEMbIMU BEJIIMYMHAMH, OOBSCHEHHE IMOJYUYEHHBIX



pPE3yNbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPHUH U 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TTOJTYYCHHBIX PE3yJIbTATOB,;

YMEHHE BBIJICIATH CYHIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHa BEIIECTB M MPEBPAILEHUSI SHEPIHHU B KIETKe, (POTOCHMHTE3A,
IUTACTUYECKOTO M HHEPreTHUecKOro OOMEHa, XEeMOCHHTEe3a, MHUTO03a, Meilo3a,
OIJIOIOTBOPEHMSI, PA3MHOKEHMsSI, HWHIAUBUAYAIbHOTO pPa3BUTUS OpraHU3Ma
(onTOrCHE3);

yMEHUE MPUMEHATHh MOJYyYECHHbIE 3HAHUS JUIsi OOBACHEHHS OMOJIOTHYECKHUX
MPOLIECCOB U SIBICHUM, NIl TPUHITHUS MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOM
KU3HU C IeNpl0 obOecreueHus Oe30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKpY>KaIoIIUX JIOACH, COOI0IEHUsI HOPM IPaMOTHOTO TIOBEJICHHUS B OKpY KaroIien
IPUPOJHON cpeje, MOHMMaHUE HEOOXOJMMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBpEMEHHOM  Oumojoruu U OMOTEXHOJIOTUM  JJIsI  PAIMOHAILHOTO
IPUPOIOTIONH30BAHUS,

yMEHHE pelIaTh »JJIEMEHTApHBIE TEHETHYECKHE 3a/Jayd Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHMUE, CIICTJICHHOE HACIEIOBaHUE, COCTABIATH CXEMBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS ISl MIPEACKA3aHUsI HACJIECIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpAaTOpPHBIE M IpaKkTU4YecKHe padoThl, cOO0aTh
MpaBuJia MpU padoTe ¢ yueOHBIM U J1a0OPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OIEHHWBATh U HHTEPIPETUPOBATH UHOOPMAIUIO
OMOJIOTMYECKOT0  COJAEP)KAaHMs, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHMUS U3
Pa3INYHBIX UCTOYHHUKOB (CpecTBA MacCOBOW MH(OPMAIINU, HAYYHO-TIOMYJIIPHBIC
MaTepHUallbl), STUYECKHUE AacCleKThl COBPEMEHHBIX HCCICIOBAaHWI B OWOJIOTHH,
MEAUINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOILEHUS,
0000111ast OMOJIOTMYECKY0 UH(POPMAIIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHATUIHBIN anmapat OMOJIOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomorus» ¢ 11
Kjlacce TOJDKHBI OTPaXaTh:

c(OpMUPOBAHHOCTH 3HAHUIM O MECTE U POJU OMOJIOTUU B CUCTEME HayYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHpPOBaHHH COBPEMEHHOI €CTECTBEHHO-
HAy4YHOW KapTHUHBI MUpPAa M HAYYHOTO MHUPOBO33PEHMS, O BKIJIAJI€ POCCHUHCKHUX WU
3apyOeXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH 4Y€JIOBEKa JIsl pEIICHUs KU3HEHHBIX 3a]1a4,;

YMEHHE DPACKpPBIBATh COACpKAHHE OMOJIOTMYECKUX TEPMHUHOB M MOHSTHIL:
BUJI, TIOITYJISIIHS, TeHOMOH/I, 3BOJIONUS, ABWKYIIHE CHIbI ((PaKTOPBI) IBOIFOIIHH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, KOJIOTHYECKHE (DaKTOPHI,



DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTHI, PEAYLEHTHl, 1EeNMU MUTAHUS,
AKOJIOTHYECKas MUpaMua, OMOTreoneHos3, onocdepa;

yMEHHE Wu3JaraTh OuoNorH4eckue Teopuu (dBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHUYECKas TEOPHUS DBOJIIOIMH), 3aKOHbI W 3aKOHOMEPHOCTH
(3apompimeBoro cxonctBa K. M. bapa, uepenoBaHus TJIaBHBIX HANpaBJICHUH WU
nyteit sBomror A. H. CeseprioBa, yuenus o 6uocdepe B. W. Bepnaackoro),
OTIPEEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM,

yMEHHUE BJIaJIETh METOJIaMH HAyYHOT'O MO3HAHUS B OMOJIOTMH: HAOIIOJEHUE U
ONKMCAHUE >KUBBIX CHCTEM, IMPOIIECCOB W SBJICHUM, OpraHu3allds U MPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIIBMKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BEJIMYMHAMH, OOBSCHEHHE IMOJYUYEHHBIX
pE3ybTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPHUH W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB,;

YMEHUE BBIICNATh CYIIECTBEHHBIC MPU3HAKKH CTPOEHUS OMOJIOTHYECKHUX
OOBEKTOB. BHIOB, TOMYJALNNA, TMPOIYIIEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOTeoIeHO30B W JKOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB. HACJIEACTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BUA000pa30BaHUSs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JIEUCTBUS SKOJOTUYECKUX (PAKTOPOB HA OPraHU3MBbl, TEpeHoca
BEIIECTB W TIOTOKA DSHEPrMM B DJKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHHUH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHYECKHX
LMKJIOB B Onocdepe;

yMEHUE MPUMEHSATh MOJYyYECHHbIC 3HAHUS JUIsi OOBACHEHHS] OMOJIOTUYECKHUX
IPOLIECCOB U SIBJICHUM, JUUI MPUHATHUS NPAKTUUYECKUX PELICHUNM B ITOBCEIHEBHOM
XKHU3HU C IeJbplo obOecrieyeHUs O€30MacHOCTH CBOETO 3I0pPOBbS U 3/10POBbS
OKPY>KarOIIUX JIOACH, COOI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKpPY KaroIIen
IPUPOHON cpeje, TMOHMMaHUE HEOOXOAWMOCTH WCIOJIB30BaHUS JOCTHXKCHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PAIIMOHATILHOTO TPUPOIO0TIOTH30BAHNUS;

yMEHHUE pelaTh 3JIEMEHTApHbIE OMOJIOTMUECKHE 3a/1aud, COCTaBISATh CXEMbI
TIEpPEeHOCa BEIIECTB U SHEPTHH B SKOCUCTeMax (LeMH MUTaHus);

YMEHHUE BBINOJHATh JIA0OpAaTOpHBbIE M MpaKkTU4YecKue padoThl, COOII0IaTh
MpaBUJIa MpU padoTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIEHWBATh U HHTEPIPETUPOBATH HWHOOPMAIUIO
OMOJIOTMYECKOTO  COAEP)KaHMs, BKJIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEACTBa MacCOBOW MH(pOPMAIIMH, HAYYHO-TTOMYJISIPHBIC
MaTepualibl),  pacCMaTpuBaTh  IJIOOAJIBHBIC  JKOJOTHMYECKHUE  MPOOIICMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast OMOJIOTHYECKY0 HH(POPMAIIMIO M3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
WCIIOJI30BaTh MOHATUMHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne n/m P Konrpoabubie IIpakTHyeckue (ncpp )
NPOrpaMMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoTsbI
pecypcsbl
bu6nmoreka LIOK
1 b .
HOHOTIDL Kt Hayka 3 05 https://m.edso00.ru/7f41c292
bubnunoreka LIOK
2 XK
YIBRIC CHOTEMEL H Hx OpramHsatiis 3 https://m.eds00.ru/7f41¢292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 19 1 httns://m.edsoo.ru/7f41c292
bubnunoreka LIOK
1
4 JKHSHEASATEILHOCTS KICTKH 10 https://m.edso0.ru/7f41¢c292
5 PasMHOXEHNE U MTHAMBUAYAIIBHOE Pa3BUTHE 8 1 bubnnorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HaciencrBeHHOCTS M I3MEHYUBOCTD 20 1 15 bubnmoreka LIOK
OpTraHU3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 4 bubnnorexa [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
8 IT 1 1
POMENCTORHAN ATTeCTa https://m.edsoo.ru/7f41c292
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 4



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

11 KIIACC

KoJunyecTBO yacoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iejioB U TeM uudpoBbie
Ne ni/n P Kontpoabnbie IlpakTHueckue (wnbp )
NMporpamMmslI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
bu6nmoreka LIOK
1 JBOMOUHORKA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBI H OKpyKaIOLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01ecTBa ¥ SKOJIOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubnuoreka [{OK
P 2 2
° C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5



https://m.edsoo.ru/7f41cc74
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AHHOTaNUA K padoyeil mporpaMmMe yueOHOro npeamera
«buosorus».

Bas3oewtit yposens

Pabouass mporpamma ydebHOro mpeamera «buonorus» 00s3aTenbHONW MPEIMETHOU
obmacti «ECTeCTBEHHO -Hay4HbBIC NPEJAMETHI» pa3paboTaHa B COOTBETCTBHH C ITYHKTOM
18.2.2 ®I'OC COO, ®OOII COO, ITonoxenuemM o padbodeit mporpaMme yu4eOHOTO IPEIMETa,
y4eOHOT0 Kypca, y4eOHOTO MOJTYJIs, Kypca BHEYPOUHOH EATSIFHOCTH W peanusyercs 2
rona, 10-11 xnacc.

Pabouass mporpamma paspaborana MO yuuteneld Ouonoruu, (U3NKA U XUMHH,
OTIpeIeNIIeT OPraHu3aI0 00Pa30BaTEILHON JESITEIBLHOCTH YUUTENsS B LIKOJE 10 Y4eOHOMY
npeomemy «buonorus»

Pabouast nporpamma yuedbrnozo npeomema «buonorus» sisercs yacteto OOIT COO
ONPEACIISIOIIECH:

- coziep KaHue;
- IUTAHUPYEMBbIC PE3yJIbTaThl (JIMYHOCTHBIC, METANPEAMETHBIC U IPEMETHBIC);
- TeMaTUYECKOE IJIAHMPOBAHUE M BO3MOKHOCTBIO Mcmosb3oBanus DOP/IIOP.

Pabouast mporpamMma oOCyk/IeHa U MPUHSAITA PEIICHUEM METOUICCKOT0 00 TNHEHUS
U CcorjacoBaHa 3aMeCTUTENIeM IUPEKTopa Mo y4yeOHOo-BocmuTaTenbHON pabotre MBOY
Knernsuckoit COLL Ne2 um. I'epost Coetckoro Coroza H.B. MoxaeBa

Hara: 30.08.2023
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