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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMmbl MO OHOJIOTHH TEOPETHYECKYIO OCHOBY JIJIS
OTIPEICICHHUS TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO TMpeaMeTa
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJNEH, COoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJOXKEHUS 00 O0LIUX HENsIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKECHHUS O
cnenuuke OMOIOrHH, €€ 3HAYCHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIIECTBOBAaHMS YelioBeueckoro obmiectBa. CoOrjiacHO Ha3BaHHBIM TOJIOKCHUSIM,
OTpeJIeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelCTaBleHHWE O IeNsIx, 00 oOmiei
CTpaTeTUu OOy4YeHHWs, BOCTHTAHUS W Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenseT o00s3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleleHne 1o pa3aeiaM W TeMawm,
PEKOMEHIyeMYIO TOCIIEI0BATEIbHOCTh N3YUCHHS YYEOHOTO MaTepHasia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3C€H, JIOTMKA 00pa30BaTEILHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEW 00yJaromuxcs.

B nmnporpaMmme 1o OuoOJIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NEeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOYYaIOMIMXCS TI0 OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YPOBEHB) peain30BaH
OPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWH, Ojarojapss 4emy B Hel
MIPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWM, CBS3aHHBIX C
GOpMHpPOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  I[EHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJOTHICCKOTO MBIIICHUS, TPEACTABICHUH O 3JI0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MPUPOIHOU cpene.
[ToaTOMy Hapsiay ¢ M3ydeHHEM OOIIEeOMOIOTHUYSCKUX TCOPHUH, a TakKe 3HAHUU O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IMPOTCKAIOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHUHM B TTOBCEHEBHOM KU3HM TSl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JICBAaHMI YeEIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CcHOBaHUS 9KOJIOTUYECKU
[eJIECO00Pa3HOT0 TOBENCHUS B OKpYXKAIOIIEH MPUPOJHON Cpene, aHaiam3a
BIIUSIHUS XO3SUCTBEHHOW JESITEIBHOCTH YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHUJICHUE BHUMAHMS K MPUKIIATHON HAIPABICHHOCTH
yueOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO 0OecreueHus
YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpennonaraer (opMuUpoBaHHE Yy  OOydarouuxcs



CIIOCOOHOCTH aJanTHUPOBAaThCA K HW3MEHEHUSAM [IUHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHPA.

buonorus Ha ypoBHE cpeaHero oOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaeT (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIUpsieT U 0000LIaeT 3HAHUS O XKUBOW MpHUpoie, e€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd W HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0e30macHOro obpasa
KHU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOHM MPHUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3nHaueHre OMOIOTUSI UMEET TAKXKE TSl PEUICHHs] BOCTIUTATENBHBIX U
pa3BUBAOIIMX  337ad  CpeaHero  oOmero  o0pa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydenune Ononmoruu odecnednBaeT ycioBHs il (GOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX ©  HWHGOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUMU C
MPEAICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zaHHbIe TOJIOKEHHUS O MpEeAHA3HAYECHUU Y4eOHOro mpeaMera
«buonorus» cocraBWJIM OCHOBY Ui ONPEICIICHUS NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COJCpKaHUs, IMPEACTaBICHHOr0 B Iporpamme IIo
OHMOJIOTHH.

OT60p coxaepkanusi yueObHoro npenmera «buosmorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPa3HOrO0 MOJAXO0Jd, B COOTBETCTBUM C
KOTOPBIM OOYyYaloluecs: MOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dbopmupoBaHusi O00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
KU3HU U TNPAKTUUYECKOW AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeME 3HAHUU
3aHUMAIOT DJIEMEHTHI COJIEPKaHUsI, KOTOPhIE CITY>KaT OCHOBOM JIJIsi (popMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[EHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yYMaHH3AIUU
OMOJIOrMUeCcKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJACp)KaHUS Y4eOHOr0 MaTepuajia B MporpamMme IIo
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAYEHHUs 3HAHUH 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIliu U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «bromorus»
BBIJICJICHBI CIIEIYIOUINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4yHOTrO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa U MHOTrooOpasve OpraHU4ecKOro MHpay,
«IBOIOMS KUBON MPUPOJBI», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTHY.

enpy u3ydyenuss ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBNIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHH
WCITOJIB30BaTh ATU 3HAHWS JJII TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.



Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallluX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpPraHU3allMU, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICTIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOYyYaIOIIUXCS TO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHald3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3I[VISIIOB, MACH M TMOAXOJOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydaronmxcst oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OILEHUBATDH SBJIICHUS OKPY>KAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX IPH
U3Y4YeHUU OMOJIOTUY;

dbopmupoBaHue Yy OOydYalOIMXCd YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKON JIESITEIIBHOCTU YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCIIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUSI YEJIOBEKOM YKHBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIIECHHUS K HEl, COOJIIOICHUST S TUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B IOBCEAHEBHOM KM3HU IS
OLICHKH TMOCJIEICTBUIA CBOEH AESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHWE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», m3zydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS OOS3aTEIBHBIM YUE€OHBIM TPEIMETOM, BXOJSIINM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 knacce — 34
yaca (1 yac B He/1eJ10).



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTHUHBI MUpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTonbl TO3HaHUS KUBOUW IPUPOABI (HaOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
u3MepeHune, KiaccupuKkalus, MOJACTUPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcmosb3oBaHME pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U UX OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaAMET U3ydeHus: ouonorun. OTinyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe01eHOTUYECKu), OMochepHBIil.

JlemoHcTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKHN COCTaB KJIETKA. XHMHUYECKHUE JJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI W MHHEPAIbHBIX BelleCcTB B kieTke. llommepxanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.

depmeHTHl — Ouosiorudyeckue Kkartanuzatopel. CTpoeHue QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpartHas cneuuduunocts. KodepmenTsl. ButamuHbl.
OTnnuus pepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapuapl  (caxapo3a, JaKTo3a) W IoiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I03a). bronorndyeckue GyHKIINM YTIIEBOIOB.



Jlununel:  Tpurmuuepuasl, (Qochomunuasl, crepouasl. [HaAPOPHUIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJIE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucinorel: JHK wu PHK. Hyxkneoruasl — MoHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenue u GyHKIIHMH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aUMOACHCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3yUCHHS KIETKH.

Knerka kak uenoctHas »xuBasg cucteMa. OOImMe TMPU3HAKA KIIETOK:
3aMKHyTas HapyXHas memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OellKa.

Tunel KJIETOK: JyKapuoTH4YecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. KnerouHas creHka Oaktepuil. CTpoeHue
JYKapUOTUYECKOM KIETKM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
¢ynkuu. [Inazmatuueckas memOpana, €€ cBoiicTBa u pyHkuuu. L{utonnazma u eé
opranouabl. OgHomeMOpanHble opraHoujbsl kietku: JOIIC, anmapat [Nombmxwu,
an30coMbl. [10yaBTOHOMHBIE OPraHOWIBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Tpoucxoxnenne MHUTOXOHApUKA M mactul. Buasl mnactun. HememOpanubie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMHY OPraHOUIO0B KIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Hunarpammer:  «PacnipeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOJIEN.

Tabmuupl u cxemsl: «llepuoanueckas Tabiuua XUMHUYECKHUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb), «bruocunres 6enkay, «CTpoeHre MOJIEKYJIIbl Oeskay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKU,
«CTpoeHue pacTUTENbHOU KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue aapa KIETKN», « YTIIeBOIAbI, «JIumub.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

JlabopaTopHble M NpakTHYecKHe padoThbI:

JlaGopatopHas pabora Ne 1. «M3yueHune KaTaIUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.



Jlabopatopuass pabora Ne 2. «l3ydyeHuwe CTpOCHHS KIETOK pPACTEHUH,
YKUBOTHBIX M OakTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuznenesTeJLHOCTH KJIETKH.

OOMeH BeIIEeCTB, WM METa00IM3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMUJISIUSA (SHEPreTUUeCKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B MOHUMAHUU
MeTabonmu3ma.

Tunel oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIA. Poias dhepmeHToB
B OOMEHE BEIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuil cpeipl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOcHHTe3. XEeMOCUHTE3UPYIOIIe OakTepuu. 3HAaUYCHUE XEMOCUHTE3a IS
YKU3HM Ha 3emie.

DHepreTrueckuii oOMeH B KjeTke. PaciuernieHue BelecTB, BBIJCICHHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KJIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxkenne u ero Buabl. KHUCIOpPOIHOE OKHUCIEHUE, WU KIETOYHOE
JbIXaHUE. OkucnurenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanusi reHeruueckoil wHboOpMalUM B KIETKE. ['€HETHYECKHM KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuusa — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Poib pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTust Bupycos (/1. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M IKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura gyenoseka (BUY) — Bozoyaurens CITM/]a.
OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JleMoHCTpaUm:

[Toptpetsl: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHIAPUSY,
«HepreTudyeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbld nukia Bupyca CIIN/da,
oakTepuodaray, «Pemnukarus JJHK».

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuus»,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOJIeb cTpyKTypbl JTHK.

Tema S. PasmHoKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.



KieTouHpIii MK, WU JKU3HEHHBIM NUKI KIeTku. MHTepdaza u MuTos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMTUTON THBIN M TalUIOMJHBIA  XPOMOCOMHBIE HaOOPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIWBUAYAJIbHOTO  Pa3BUTHUSA
OpPTaHU3MOB.

Henenue knetkn — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsimue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUATO34.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

@DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buael Oecrnonoro
Pa3MHOXKEHUS: JEJEHUE HaJABOE, ITIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS CEJIEKIINU.

[TosoBO€ pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cragun Mmeriosa. IIporeccsl, MPOUCXOASIIME HAa CTagusAX Meno3a.
[ToBenenne xpomocoM B Meio3e. KpoccunroBep. buonormueckuii cMmbici U
3Ha4YeHUEe Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHHWE W PAa3BUTHUE TMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30u, SIMIEKIeTKa) — CIepMaTOoreHe3 M OBOICHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK U clepMaTo30uaoB. OmIogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBbHOE Pa3BUTHE
(aMOpuorenes). Jrarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOnenue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. TUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HenpsMmoe (IMYMHOYHOE). BrnusiHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOICTBa.

Poct u pa3Butue pacreHuii. OHTOreHEe3 I[BETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INHM PA3BUTHSL.

JdeMoHCcTpanum:

Tabmuubr u cxembl: «DOpPMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JlBOiTHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsri mukim», «Permmukanus JHK», «Mutos»,
«Menos», «IIpsmoe u HenmpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOMUTAIOIINX U
4enoBeka», «OCHOBHBIE CTAIMA OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKPOTPENapaThl «CrniepmMaTo30uIbl
MJIEKOIIMTAIOLIETO», «SIHIEeKIeTKa MIeKonuTaromero», «Kapuoknues B KIETKax
KOpellKa JIyKa», MarHuTHas MOJieNib-anmuinkanus «Jlegenue KIeTKu», MOJIelb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTtopHble M NpaKkTHYecKHe padoThI:



Jlabopatopuass pabora Ne 3. «HabOmomeHne MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENapaTraxy».

JlaGoparopuas pab6ota Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpPENnaparaxp».

Tema 6. HacsieACTBEHHOCTh 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmert u 3aaun reHETUKU. MIcTOpus pa3BUTHs T€HETUKUA. POIb IMTOJIOTHH
U SMOPHOJIOTUH B CTAHOBJICHUU TEHETUKH. BKiIaa poCcCHUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHI0IOTHYECKUH,
ATOT€HETUYECKUH, MOJEKYISIPHO-TeHETHYeCKHil). (OCHOBHBIE T€HETHYECKHE
noHsATHsA. [ eHeTn4YecKass CHMBOJIMKA, UCMOJIb3yEMAasl B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MoHorubpuiHoe CKpelMBaHuEe. 3aKkOH €IMHO-00pa3us TUOPHUIOB IEPBOTO
nokoyicHusA. IlpaBuino JOMHHUpPOBaHMWS. 3aKOH PACHICIUICHUS MNPU3HAKOB.
['unore3a ynuctoThl ramer. [1oaHOE U HENMOJTHOE TOMUHUPOBAHUE.

JluruOpuaHOe  CKpelIMBaHWE. 3aKOH  HE3aBHCHMOTO  HaCJeJO0BaHUS
npu3HakoB.  lluToreHeTHMdecKkWe  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBaHUSI.
AHanu3upyroliee ckpernuBanue. Fcrnoib3oBaHue aHaAIU3UPYIOIIETO CKPEIIUBAHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana 1o
CLETUJICHHOMY HAcCJIEIOBaHHIO T€HOB. HapyllleHue CuernieHus TeHOB B PE3YJIbTATe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTHU. [ eHeTnYecKne KapThl.

['enetnka mosa. XpoMOCOMHOE ONpeAeieHne moyia. AyTOCOMBI U MOJIOBBIE
XpoMOCcOMBbI. ['omMorameTrHsle M reTeporaMeTHbie OpraHu3mbl. HacnenoBaHue
MIPU3HAKOB, CIICTUIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbI HK3BMEHUMBOCTH: HEHACJICACTBCHHAS M HACJICCTBCHHAS.
Pomp  cpemnpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOIU(DUKAIIMOHHONW M3MEHUYMBOCTH. BapuarimoHHbIN psil 1 BapuallMOHHAS KPUBas.
Hopma peaknuu npusHaka. KomyecTBEHHbIE M KAYECTBEHHBIE IMPU3HAKU U HX
HOopMa peakiuu. CBolicTBa MOAU(MUKAITMOHHONW N3MEHYHNBOCTH.

HacnmencTBenHas, WM TEeHOTHUIIMYECKas, HM3MCHUMBOCTh. KoMOMHATHBHAs
W3MEHYMBOCTh. MeWo3 W TOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
u3MeHUYMBOCTU. MyTarmoHHasi u3MeHInBOCTh. Kimaccudukanus MyTaiuii: TeHHbBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYUHBI MyTanuil. MyTtareHHble (pakTophl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiosa.

Buesnepnas HacieACTBEHHOCTh U U3MEHYMUBOCT.

I'enetnka 4yenoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YyeJIOBEKa: reHeaIOTHUYCCKUM, ONTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpemMeHHoe ONpEIEICHUE T€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MMOMOIIBIO
[M1P-ananu3a. HacnenacTtBenHble 3a0ojieBaHUs 4YEJIOBEKAa: TI'CHHBIE OOJIC3HH,
00JIe3HU C HACIEACTBEHHOM MPEApaCcHOIOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckue u reHepartuBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI



3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, MTPOPUITAKTUKH U JICUCHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHKME. 3HAUYCHUE MEAUIIMHCKON
IeHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEJIOBEKa.

JdeMoHCTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOpPHIHOE  CKpEIIMBAHHME UM €ro
[UTOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTUYecKas
OCHOBa», «3aKOH YHCTOTHI  Tamer», «JlurubpumHoe  CKpelrMBaHHE,
«lluTtonornyeckue - OCHOBBI  JWTMOPHIHOIO  CKpellMBaHus»,  «Meno3y,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€HeTMYeCKHe KapTbl pPACTEHH,
JKUBOTHBIX W 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIICIOBAHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunsl uyenmoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBuw», « MyTanmoHHasi U3SMEHUUBOCTb.

O6opynoBanue: MojaeNu-anmIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonmnoe nmomunupoBaHue», «JurubpumHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HopMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I"opox moceBHOM.

JlaGopaTopHblie M NpakTHYeCKHe padoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJabTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUIHOTO CKpPEUIMBaHUS y AP030(PHIIbl Ha TOTOBBIX MUKPOTIpEapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaliMOHHON U3MEHUHUBOCTH,
ITOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

JlaGoparopHas padota Ne 7. «AHanu3 MyTauuil y apo30duiibl Ha TOTOBBIX
MHKPOIIPENApATAX ).

[Ipaktuueckass pabora Ne 2. «CocTaBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MpoOIEcC. 3apOKICHUE CEJIEKIUU U JTOMECTHKAIIUSL.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOT000Opasus
KYJbTYpHBIX pacTeHuH. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/Ibl CeJIeKIIMU. MaccoBbIN U UHAUBUYyaTbHBIN OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OIllEHKa 3KCTephepa. bIuM3KopoacTBEHHOE
ckpemBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJNUIUIOUAOB. JIOCTMXKEHUSA CEJIEKIMH PACTEHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorust Kak OTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanusi pexomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Krertounas
nHxeHepud. Kietounble KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHUIM.



KHOHHpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpTraHU3MOB.

DKOJIOTHYECKHE u ITUYECKUEC pOOJIEMBI. I'MO — TC€HETUYECKH
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersl: H. 1. BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, M. @.
HBaHOB.

Tabmuubl 1 cxembl: kKapta «LleHTpbl MPOUCXOXKAECHHUS U MHOTOOOpasus
KyJbTYPHBIX pacTeHui», «[lopoabl 1oMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenui», «Otnanéanas rudpuausanus», «PadoTer akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OObekThl OuoTexHONOTHM», «KileTouHble KynbTypel U
KJIOHHUpOBaHKE», « KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

OOopynoBaHue: MK MJIOAOB U KOPHEIUJIONO0B AUKUX ()OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuil «CenbCKOX035IMCTBEHHBIE PACTEHUSD.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOJbI M JOCTHIKEHHS CEJIEKIMM PAacTeHUH WU
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, JabOpaTOpUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOIMOHHAsSE OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenbctBa 3BoMONUHU. [laneoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETONMMCH, TEPEXOIHbIE (OPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune Gayd u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX IyTeH y BCex
OpraHU3MOB.

OpomonmonHas Teopusi Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
JnapBUHM3MA. J[BWKyIIME CHUJIBI 3BOJIONUU BHUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOMNpEAEIEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bostoruu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBroxkynie cuibl (pakTopbl) SBOJIIOLMM BUJOB B Hpupoje. MyTalMOHHBIN
IpoLecC M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsilMOHHBIE BOJHBI U Jpeud
reHoB. M3onauus nu murpanus.

EcrectBennblii oTO0p — Hampapistonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.



[Tprcnoco0aeHHOCT, OpPraHU3MOB Kak pe3ynbTaT 3Bomonuu. [lpumeps
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(h03bl U HANO-aAaNTallUH.

Bun wu  BugooOpazoBanume. Kpurepunm Buga. OcHOBHblE  (QOpMBI
BUJI000pa30BaHus: reorpauueckoe, IKOJIOTHYECKOE.

MakposBomoniust.  PopMbl  3BOJOLUMU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BONIOIMH.

[IponcxokIeHHE OT HECHEUHAIM3UPOBAaHHBIX NpenkoB. [Iporpeccupyromas
crenuann3anysa. AIanTUBHAs paJnAaLys.

JlemoHcTpanum:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBepros.

Tabnuupl u cxemsbl: «Pa3BuTre OpraHnyeckoro Mupa Ha 3emse», «3apoabIln

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnonHas

U3MEHUYHUBOCTHY, «Apomopdo3by, «Unuoamantammu», «OO0mas aereHepanus,
«/IBmKkymne cunbl 3BofoIun», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUI0O0OPAa30BAHUEY.

O6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB U CeMsiH, KoiuieKiusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHUS BOJIIOIUNY, 00BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, KoJuleKuus «DopMbl COXPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp ammukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYHIIKWY, MUKponpernapat «Jlpo3oduna»y (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BHUAOB MO MOPQOJIOTUUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onmcanue nNpucocoO0JCHHOCTH OpraHu3Ma H
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayyHble TpPENCTaBICHUS O 3apOXKJICHUM >KU3HU. HayuyHble THNoTessl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCneprUMEHTANIbHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHbie 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HHKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM W HX SBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
npoTepo3oiickas dphl. Ilaneosolickas spa u €€ TepuOABl: KEMOPHICKUM,
OPAOBUKCKHUH, CHLITYPUHUCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30HCKas 3pa U €€ MEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOIOTECHOBBIN.

XapakTepucTUKa KJIMMaTa U TE€OJOTHYECKUX MporeccoB. OCHOBHBIE ATaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [TosiBIIeHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCKOro Mupa Kak OTpaxeHue 3BoJrouuH. (OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

OBOJIIOLIMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PasButue nmpeacTaBiieHuil o
IPOUCXOXKJIEHUH uejoBeka. Meroabsl H3yudeHus aHTpornorenesa. (CxojacrtBa u
pa3InyMs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtoppl) — aHTpomoreHe3a.  HacnencrBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHBIH o00pa3 KHU3HH,
W3TOTOBJICHUE OPYJIU TPyZAa, MBIIJICHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasmmi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 00JACTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIAus.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUalibHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckasi).  UepThl  MPUCIOCOOJIEHHOCTH  MpeacTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHHMe COJIHEUHOM CHCTEMBI», «Pa3BUTHE
opraHuueckoro mupa», «PacturenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrO0 MHPAY,
«CpaBHEHHE AaHATOMHUYECKHX YEPT CTPOCHHS YEJIOBEKAa U UYETOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE pachh».

O6opynoBanue:  Mymsku  «I[Ipoucxoxkaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaJblla, KPOMAHBOHIIA), CJENKU WU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebna), TeOXpoHOJOTHYecKass Tabnuma, Koutekiusa «Dopmbl
COXPAHHOCTU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:



[TpakTrueckast padora Ne 1. «/3yueHue uckonaemblx OCTaTKOB PAaCTCHUN U
YKABOTHBIX B KOJJICKIIUSAX).

DKCKypcHsi «IBOJIOLUS OPraHMYEecKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl ¥ OKpYysKaoas cpeaa.

DKoJOorus KaK HayKa. 3ajaui U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue Qaktopsl. Kraccuduxamuss sxomorndeckux (HaKkTOpPOB:
abnotnyeckne, OWOTHUYECKHUE U AaHTPOIOreHHbIE. JIeHCTBUE HSKOJOTHMYECKHX
(haKkTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opMsel. [lapazutusm, koonepanus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEHUCTBUN JJi CYLIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyiauud. (OCHOBHBIE MOKa3aTenu
NOMYJISILMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISILUA U €€ Peryssus.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuiel 1 cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpeabpl 0OUTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIMU HHQY30puu-Tyhenbkuy, «Ilumiessie memm.

JlaGopaTopHblie M NpakTHYeCKUE padoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HBIX MECT OOHUTAHUS.

JlabGopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padbota Ne 2. «IloncyéT NIOTHOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHumn».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckass (muimieBas). Buabl-momuHantel. CBsA3M B
OHOIIEHO3E.

DkoJjioruueckne CcucTembl (dKocuctembl). [loHsiTme 00 »sKOcHCTeMe W
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBL: MPOIYLIEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IWileBble LEeMM U CETH.



OCHOBHBIE TIOKA3aTENM SKOCHUCTEMBI: OHOMacca, MPOAYKLIHUA. DKOJIOTUYECKHUE
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrop ycrounBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emiie.

Yyenne B. U. Bepuaackoro o Omochepe. 'panuiier, coctaB u CTpyKTypa
ouocdeprl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBL. JlMHaMUYeckoe paBHOBecMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['moGanbHbIE IKOIOTHYECKUE TPOOIEMBI.

CocymecTBoBanue IPUPOBI 17} YeJIOBEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa ycTOM4YMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
YOpaBJIEHUS NPUPOAHBIMU pECypcaMud U HUX UCIHOIb30BaHUE. JlOCTHXKEHUS
OMOJIOTMHU U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykxaués, B. 1. Bepnanckuii.

Tabmuubl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiectBa», «llenn nuTanusy», «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3d Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpuUpody», «BaxHeWmme WUCTOYHUKHU
3arps3HEHUs] BO3AYyXa M IPYHTOBBIX BoA», «IlouBa — BayKHEWIasi COCTABIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii dGdexTy, «DaKkTophI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouochepbi»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepozaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJelb-anmivKanus « TunuuHable OWOILIEHO3bD», TepOapuid
«PacTtutenbHble coo01IEeCTBaY, KoJUIeKuun «buoiienos», « Bpenurenu BaxxHeUImnx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJIGKIMH pAcTeHUH W
YKUBOTHBIX, MPUHAAJICKAIINE K PA3HBIM 3KOJOTMYECKHUM TPYIIaM OJHOTO BHJA,
Kpacnas kuura Poccuiickoit ®enepannu, u300paxxeHUsi OXpaHAEMbIX BHUIOB
pAaCTEHUHN U )KUBOTHBIX.



Ilnanupyemble pe3ybTaTbl OCBOEHHSI NMPOrpaMMbl MO OHOJIOTUM
Ha 0a30BOM ypPOBHE CpeJaHero o01ero oopazoBaHusi

Cornmacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K peE3ysbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAPEIMETHBIM U PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACJICHUIO, HalWyMe MOTHUBAIlMM K OOydYeHHI0 OuOoJoruu,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOACTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHWs, HAIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TUTAHBbI.

JIndHOCTHBIE pe3ynpTaThl OCBOCHUS HpeaMera «bruonaorus» QOCTUTarTCs B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHM TMO3ULHUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAIBHOTO Hapojaa Poccuiickoit depepauuu, npupoae u
OKpYKaIoUIEN cpelie.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PEATU3alUi OCHOBHBIX HAIPaBJICHUH
BOCHIUTATEIILHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeT0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHa W MPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [ESITEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PENIEHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIIEHHS K MHEHUIO OIIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpuOTU3Ma, YBOXKEHUS K CBOEMY HApoOJy, YYBCTBa OTBETCTBEHHOCTH IEpe.l
Ponunoi, ropaoctu 3a CBOW Kpail, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJTHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI,
JTOCTUXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTHMH, TMOHUMAHUS 3HA4YeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBa;

uaelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JCUCTBUSA )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATH KAYECTBAa TBOPUECKOM JIMYHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOLMOHAJIBLHOIO 0J1IArONOJIY YU :

MOHUMAHUE W peaju3anus 3J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(3mopoBOE  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKHX TPAaBWI HW  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pErysapHas Quznueckas
aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;



MOHMMAHUE 1EHHOCTU MPAaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 37I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTHUBHOM JI€ATENbHOCTH TEXHOJIOTMYECKOM M COILUaIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJTHSATH TaKYyIO JAEATEIbHOCTD;

WHTEPEC K pa3InyHbIM cdepaMm mpodheCcCHOHATBHON ACITEIHHOCTH, YMECHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3KOJI0TH4€CKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH IE€JIECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKPY’KAIOLIEH CPEbI;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTMYECKUX MpoOJieM U MyTel uX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HAHUS W YyMEHUsS TpU pEeUIeHUd NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJ  TMOBEACHHS B TMPUPOJIE,
HaIMpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochephl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX BpEd  OKPYKarOIIEH
MPUPOIHON Cpeie, YMEHHE MPOrHO3UPOBATH HEOJIATONPHUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX I€UCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOr0 SKOJIOTMYECKOrO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MpPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYphl KakK CpeICTBa
B3aUMO/ICHCTBUSI MEXKTY JIFOJbMH U MO3HAHUS MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KaK HAyKd, OCO3HAaHWUA €€ POl B
GbOpMHpPOBaHUN PAIMOHATHLHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IICJIOCTHOTO
MpeacTaBiIeHusT 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIBI, YEeIOBEKA U



oOmiecTBa, B MO3HAHUM MNPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHHH MpolseM
COXPaHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JJISi COBPEMEHHOM LMBHJIM3ALNU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIMLMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh PECYpCHblE  IPOOJIEMBl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MTyTEeH BBIXOAA U3 INIOOAIBHBIX 3KOJOTMYECKUX MPOOIIEM U
of0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYyYEHHH OHMOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIIBHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyeMOi
IIPU U3y4YE€HUH OMOJIOTHH;

IIOHUMAHUE CYLIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHHUA JJIs aHaiu3a |
OOBSICHEHHMSI SIBICHUM OKpPYXKArOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JefaTh OOOCHOBAHHBIC 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYUYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHus mpo0JieM B PeasibHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K  HEOPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUM MO OWOJOTMU B
COOTBETCTBUHM C KU3HEHHBIMH IMMOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i1  (OPMHPOBAHHUS MHUPOBO33PEHUSI O0Yy4YaIOIIHUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTpaKaolue
LEJIOCTHOCTh HAy4YHOMW KapTUHbI MHpa W CHEUU(PUKY METOJOB IIO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIus, SBJICHHE, MPOLECC,
CUCTeMa, Hay4yHbIM (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHME,  HaOJIOJeHUWEe, U3MEpPEeHHe, OKCIEPUMEHT U  JIPYrux),
yHHUBEpCajbHble yueOHble JeHCTBUS (TO3HABaTENbHbIE, KOMMYHHKATHUBHBIC,

peryJsiTUBHBIE), oOecreynBaronye dbopmupoBaHue (GyHKUIHOHATBHOU
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTb
oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHbIE MEXKIMCIUTUTMHAPHBIE,

MHPOBO33DCHYECCKAE 3HAHMSA W  YHHUBEPCalIbHbIe y4eOHbIE JCHUCTBHS B
TI03HABATEJIBHOM U COLIMATBHON TIPaKTHKE.

MeranpenMeTHbIe pPe3yabTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:



OBaanenue YHHMBEPCAJIbHBIMH yueOHBIMU NM03HABaTeJbHBIMH
NEeUCTBUAMMU:

1) 6a3o0Bble JIOorHYecKHe AeliCTBHA:

CaMOCTOATENLHO  (QOpMyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JOTUYECKOTO MBILIICHUS
(amanm3a, cuHTE3a, CPaBHEHMS, KiIacCU(pUKaAIIIU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATHM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MOHATHUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl M KPUTEPUH HUX
JTOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJOTUYECKUE MOHATHUS Ul 0OBsICHEHUS (DAaKTOB U SBJICHHM
YKABOW MPUPOJIBI;

CTPOUTHb JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JAECIyKTUBHBIE, 110
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH U NPOTHBOPEYHS B PacCMAaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHSATH CXEMHO-MO/ICJIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a
TAaK)K€  NPOTUBOPEYMH  Pa3HOrO  pOJAA,  BBIIBICHHBIX B PAa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepHabHbIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LM, OLIEHUBATh PUCKHU MOCIEACTBUI AESATENbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH pabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX MPOOIIeM.

2) 0a30oBbI€E HCCJIEI0BaTEIbLCKHE NelCTBUA:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATEIbHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITOMCKY METOJ0B PEUIEHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUIBl JACATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpHpeTald, NpeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTh MW (OpMyIupoBaTh COOCTBEHHBIE 3aJauylM B 00pa3oBaTEbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUT'aTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0KAa3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMETPbl U KPUTEPUU PELLICHHUS;



aHAJIM3UpPOBaTh TMOJYYCHHBIE B XOJE€ pELICHUS 3a7auyd pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, POrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

OCYUIIECTBJIAThH 1IE€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JeHcTBUS B MPO(GECCHOHANBHYIO CPENy;

YMETh TNEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJACTH
KU3HEICSATCIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTMHANBHBIC MOAXOAbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMALMH (TEKCTE y4eOHOro
nocoOus, HAy4YHO-IOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHETE), aHaIM3UPOBATH
UHGOPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GopMyIuMpoOBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope Ouosiornyeckoil MHpopMalru, HEOOXOAUMOM JUIsl BBIIOJHEHHS Yy4€OHBIX
3ajady;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (GOpMy  MpEACTaBICHUS
ounonornyeckor uHpopmanuu (cxembl, rpaduku, AUarpaMMsbl, TaOIUIbI, PUCYHKH
" JIpyroe);

UCIIONIb30BaTh HAy4yHBIM #A3BIK B KaydecTBe CpeAcTBa Mmpu padoTe ¢
Ouonornyeckor MHPOpPMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HH(pOpMaLMH,
nH(OPMAITMOHHONW 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMUA KOMMYHUKATHUBHBIMH JA€HCTBUSIMM:

1) o01ienne:

OCYIIECTBISTH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO Y4acCTBOBATH
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeisiaraeMoi
3aJa4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYaCTHHKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOaJlbHbIE CpEACTBA OOIICHMS, TMOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MEPErOBOPHI;



BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHUS U B3aUMOJCHCTBUS, MOHUMATH
HaMEpEHUs IPYTUX JIOJeH, MPOSBISATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU Gopme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAas AeATeJIbHOCTD:

MIOHMMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYAIBHOU
paboThI IpH peIIEHUN OHMOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (POpPM B3aUMOJEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KayKJOro 4jieHa KOJUIEKTUBA;

OPUHUMATh I[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ INOCTHKEHUIO: COCTABIISITh IUIAH JEHUCTBUM,
pacopenensaTb poid ¢ y4€TOM MHEHHMH y4YaCTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXIOr0 YYAaCTHMKAa KOMaH[Ibl B
oO1IMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBaTh HWJEU C IO3ULHWHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIIGHHUA NPOOJIEM U UX
pELIeHUs B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKUX 3HAHUA 1I€JEBbIE M CMBICIOBbIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
poOJIeMBbI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIIbHON
JEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHbBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW DSPYAMIIMH B
pasHbBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIIATH CBOM 00pa30BaTENbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B NIESTEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIJISAM;



BJaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUA
COBEpIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX IPOLECCOB, HX pE3yJIbTaTOB MU
OCHOBAHUi, UCNOJIb30BaTh NPUEMBI peQUIEKCUM NJIsl OLEHKU CUTyalluu, BbIOOpA
BEPHOI'O PELLICHUS;

YMETh OLIEHUBAaTh PHUCKM U CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO MX
CHIKEHUIO;

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYIMX I[pPU AaHAINU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATBI

[TpenmeTtHble pe3ynabTaThl ocBoeHus nporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HaHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4eOHBIX CUTYallUsX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAKATh:

c(OpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
XKU3Hb, KJETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIECTB M TMpPEeBpallCHHE
SHEPIruM), TOMEOCTa3 (CaMOPETyJISIUsA), YPOBHEBAsI OPraHU3ALMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajbHAasl J0TMa MOJEKYJIsIpHON Ouosnorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LEeHTpax MHOrooOpasus u
IPOUCXOXKIEHUS KyIbTypHbIX pacteHuit H. M. BaBuioBa), onpenensats rpaHuiibl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJAJI€Th METOJaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOJIIOIEHUE U
ONMCAHUE YKUBBIX CHUCTEM, INPOLECCOB M SBJICHUI, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TUIOTE3bl,  BBISIBICHHE



3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pE3yJIbTaTOB, UCIOJb30BAHHBIX HAYYHBIX INOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU IIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATh CYLIECTBEHHbIE NIPU3HAKU BHPYCOB, KJIETOK IMPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M IPEBPALICHMs] SHEPTUU B KIIETKE, (POTOCHUHTE3A,
IUIACTUYECKOTO M JHEPreTMYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, MeHo03a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyYEHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOILIECCOB U SIBJICHUM, JUJISI IPUHATHS NMPAKTUYECKUX PELICHUHA B IOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY’KAIOIIEH
OPUPOJIHON cpene, MOHMMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouosoruu U OMOTEXHOJOTMM s PalMOHAIBHOTO
IPUPOAOIIOIb30BAHNS;

YMEHUE pEeIIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJa4yd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI IJIsl MpE/CKa3aHUsl HAcCJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKUe padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OLEHUBATh M HWHTEPHPETHPOBATH HHPOPMALIHIO
OMOJIOTUYECKOTO  COJAEP)KAaHMSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3UYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMALIMH, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJI30BATh MTOHATHUIHBIN armapaTt OMOJOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 11
Klacce NOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl peLICHUs KU3HEHHBIX 3a/1a4;

YMEHUE PpACKpbIBATh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB M MOHSATHUM:
BU/I, IONYJISALUS, TeHO(OH, SBOJIOLMS, ABMKYILIUE CUIBI ((PAaKTOPHI) HBOJIOLUH,
IPUCIIOCOOIEHHOCTh OPraHMW3MOB, BHII000pAa30BaHME, JKOJIOTHMYECKHE (DaKTOpHI,
DKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, LENUu MUTaHUS,
HKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE H3j1araTh OHOJOTHYECKHE TEeOpuH (SBOMIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAash TEOpUs SBOJIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU



(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHus IJIaBHBIX HallpaBiICHUN H
nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepnanckoro),
OTPEENISATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHME MKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEIACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEX]y MCCIEIyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOITYYECHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIAATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHJOB, MONYJALHA, NPOAYLEHTOB, KOHCYMEHTOB, PpPEIYLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OPraHU3Mbl, IEepeHoca
BEIIECTB M IIOTOKA SHEPIMM B DSKOCHCTEMAaX, AHTPONOIEHHBIX H3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHUM, JUIS MPHUHATHS NPAKTUYECKUX PELICHUI B IOBCEIHEBHOMN
KU3HU C 1eNplo obOecriedyeHus 0e30IacCHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKpPYXAaIOLUX JOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
NPUPOAHON cpele, MOHMMaHUE HEOOXOIMMOCTH HCIHOJb30BAHUS JTOCTUKEHUIN
COBPEMEHHOW OMOJIOTHH JIJIS1 PALIMOHATILHOTO IPUPOA0IIONIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
NepeHoca BEIIECTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh J1TA0OPATOPHBIE M MPaKTUYECKUE padOThl, COOMHOAATH
npaBuia npu pabote ¢ ydeOHBIM U Ta00paTOPHBIM 000PYAOBaHUEM;

YyMEHUE KPUTHYECKH OIICHWBATb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMarTpuBaTh  TIJoOajdbHbIE  JKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIT0JIb30BaTh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bub6 K
JKuBble CUCTEMBI U X OpraHu3aIus 1 1 0 nommotexa HO
https://m.edsoo.ru/7f41c292
XUMHYECKHI COCTaB U CTPOECHUE KIIETKHU 8 0 1 bubnnorexa [IOK
P https://m.edsoo.ru/7f41c292
bubnmorexa LIOK
XK
HSHCACATCILHOCTD KICTKH 6 0 0 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g 0 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
Pe3epBHOE Bpe 1 0
PBHOC Bpens https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 §) 0 1
IBOITIONHOHHA OHOTIOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 | 0.5 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1 1
3 Opranusmbi 1 OKpyx aromias cpesa > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 0 0 hitps://m.cdsoo.ru/7f41ccT4
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacoB
Koutp IIpakr
Ne ni/m Tema ypoka OJTBHBIL HHecku
Bcero e e
padot padot
bl bl
1 buonorus B cucreme Hayk 1 0 0
) MeTtobl no3Hanus xuBor mpupoasl. [Ipaktuyeckas padora Ne 1 «Vcnonb3oBanue 1 0 05
Pa3TUYHBIX METOJIOB MPU U3YUYCHUU OMOJIOTHYECKUX O0OHEKTOBY )
3 buonoruueckue cCuCTeMbl, IPOLIECCH] U UX U3YUYEHUE 1 0 0
4 XuMHYECKUH cocTaB KIETKU. Bosia U MUHEpaibHbIE COIH 1 0 0
5 benku. CoctaB u cTpoeHne OeIKOB 1 0 0
6 ®depmeHThl — Onoorudeckre KaranuzaTopsl. JJaboparopras padota Ne 1 «M3yuenue 1 0 05
KaTaJUTHYECKON aKTUBHOCTU ()ePMEHTOB (Ha MpUMepe aMIIIa3bl WK KaTajaa3bl)» '
7 Yrnesoapl. Jlumuast 1 0 0
8 Hyxneunosble kucinotsl. AT® 1 0 0
9 Ucrtopus u metonbl nzydenus kiaetku. Kierounas reopust 1 0 0
10 KieTka xak memocTHas )KuBas CUCTEMa 1 0 0
Ctpoenue sykapuotuueckoil kietku. Jlaboparopnas padota Ne 2 «M3yuenue crpoeHus
11 KJIETOK PACTeHH, )KUBOTHBIX, TPHOOB U OAKTepHUil O] MUKPOCKOIIOM Ha TOTOBBIX 1 0 0.5
MHUKpOIIpenaparax u ux OMUCaHUe)
12 OOMeH BelecTB WM MeTaboIu3M 1 0 0
13 ®dotocuHTe3. XEMOCUHTE3 1 0 0
14 OHepreTuyeckuii 0OMeH 1 0 0
15 Kviznennsrit ukin kinetku. Jlenenne kinetku. Mutos. Jlaboparopuas pabota Ne 3 1 0 0.5
«Habmonenre MUTO3a B KJIETKaX KOHYMKA KOpEITKa JJyKa Ha TOTOBBIX MUKPOITpEnaparax»»
16 buocunTes 6enka. Peakius MaTpudHOTO CHHTE3a 1 0 0




17 Tpancusmus — OnocuHTE3 OeNKa 1 0 0

18 DopMbl pa3MHOKEHHSI OPraHU3MOB 1 1 0

19 Meiio3 1 0 0

20 OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIeTOoK. OrmiogorBopenue. JlabopatopHas padora Ne 4 1 0 05
«3ydyeHne cTpoeHusl MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax»

21 WNHauBuayanbHOE pa3BUTHE OPraHU3MOB 1 0 0

22 ['eneTrka — Hayka 0 HaCJIEJACTBEHHOCTH U U3MEHUYHUBOCTH 1 0 0

23 3aKOHOMEPHOCTH HacJeI0BaHuUs TPU3HAKOB. MOHOTHOPUAHOE CKPELIUBaHUE 1 0 0

24 JlurnOpuHoe cKpemmrBaHue. 3aKOH He3aBUCUMOT'O HacIeOBaHUS TPU3HAKOB 1 0 0
CuernneHHoe HaclieZjoBaHue Mpu3HakoB. JlabopaTtopHast pabota Ne 5 «3yuenue

25 Pe3yabTaTOB MOHOTHOPHIHOTO ¥ TUTUOPUAHOTO CKPEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX 1 0 0.5
MUKpOTIpenaparax»

26 Hexnetounsie hOpMbI )KU3HH — BUPYCHI 1 0 0

27 I'eneruka nona. HacinegoBanue npu3HakoB, CIEIUICHHBIX C ITOJIOM 1 0 0
M3menunBocTh. Henacnencrsennas uaMmeHUnBOCTh. JlabopaTopnast padora Ne 6.

28 N3yuenne Mo upuKaMOHHOW N3MEHUMBOCTH, TIOCTPOEHHE BApUALIMOHHOTO psAAa U 1 0 0.5
BapUAIMOHHON KPUBOII»

29 Hacnencreennas usmenunBocts. JlaboparopHast padota Ne 7. «AHaINU3 MyTaluil y 1 0 05
Jpo30(hUIIBl HA TOTOBBIX MUKpOIIpEnapaTax»

30 I'enernka yenoBeka 1 1 0

31 PesepBHeIit ypok. O6001eHne mo teMe «HacneacTBeHHOCTh U U3MEHUHUBOCTD 1 0 0
OpPraHU3MOBY

32 Cenexkuus Kak Hayka M IMPOLIECC 1 0 0

33 Mertozsl ¥ JOCTUKEHHUSI CEJIEKIIUU PACTEHUM U JKUBOTHBIX 1 0 0

34 buorexHonorus kak orpaciib IponU3BOJCTBA 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4




11 KJIACC

KoaudecTBO 4acoB

KonTp pakr
No ni/m Tema ypoka OJIbHBI =~ HMYeCKH
Bcero e e
pador pador
bl bl
1 OBOJIIOLUS U METOJIbI €€ U3YUYEHHUS 1 0 0
2 Hcropust pa3BUTHS NPEACTABICHUI 00 ABOIOIUN 1 0 0
3 MuKpOos3BOTIOLMS 1 0 0
4 [Tomynsiust Kak dIeMeHTapHas euHHIA BUa U 3Bojroiuu. JlJaboparopuast padorta Ne 1 1 0 05
«CpaBHeHHE BUAOB TI0 MOP(OJIOTHIECKOMY KPUTEPHIO '
5 JIBuoKy1ue cuibl (3NeMeHTapHbIe (PaKTOPhI) IBOJTOLUN 1 0 0
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 0 0
7 HanpasiieHust ¥ myTH MaKpO3BOJIIOLMH 1 0 0
8 HeoOpatuMocTh 3BOIOIIUN 1 0 0
9 HcTopus >xu3HU Ha 3eMIIe U METOABI €€ H3yUEHUS 1 0 0
Pe3ynbTaThl 3BOMIONMHN: TPUCTIOCOOTIEHHOCTh OPraHM3MOB U BU1000pa30BaHMUE.
10 JlaGopaTtopHast pabota Ne 2 «Onrcanue npucrnocoOJIeHHOCTH OpraHu3Ma U eé 1 0 0.5
OTHOCHUTEJIBHOT'O XapaKkTepay
11 ['unore3b! NpoUCX 0K AEHUS )KU3HU Ha 3emiie 1 0 0
12 PazButHe )u3HM Ha 3eMJie 1O dpaM U EpHOJaM 1 0 0
13 OcCHOBHBIE 3TaIlbl 3BOJIIOIUYU PACTUTENILHOTO U )KUBOTHOTO Mupa. [IpakTuueckas padbora 1 0 05
Ne 1 «3yueHne HCKOMAaeMbIX OCTATKOB PACTEHUN U )KUBOTHBIX B KOJUIEKIIUSIX)
14 CoBpemeHHasl cucTeMa OPraHuyecKoro Mupa 1 1 0
15 DBOJIOIHS YeTIOBEKa (aHTPOIIOTEHE3) 1 0 0
16 JIBukyniue cuibl (pakTopbl) aHTpONIOreHe3a 1 0 0
17 OCHOBHBIE CTaAWH DBOIIOIUH YEJIOBEKA 1 0 0
18 UenoBedeckue pachkl U MPUPOIHBIE AANITAIIMN YEIOBEKA 1 0 0




19 PesepBHblii ypok. O6006111eH1e 110 TeMe «BO3HUKHOBEHHE U Pa3BUTHE JKU3HU Ha 3eMIIe» 1 0 0

20 DKOJIOTHs KaK HayKa 1 0 0

21 Cpenbl 00uTaHUs U YKOJOTHYECKHUE (PaKTOPHI 1 0 0
Aobuotnyeckue dakropsl. Jlaboparopras padora Ne 3. «Mopdoaoruueckre 0COOCHHOCTH

22 pacTeHuii U3 pa3HbIX MecT obutanusy. JlaboparopHas padora Ne 4. «BrnusiHue cBeTa Ha 1 0 0.5
POCT M pa3BUTHE YEPEHKOB KOJIeycay

23 buotnueckue GakTopsl 1 0 0

24 DKOJIOTHYeCKUE XapaKTEPHCTUKH MOYILLIH. l:IpaKTquCKaﬂ pabota Ne 2 «Iloncuér 1 0 05
IUIOTHOCTH MOMYJISALUNA Pa3HbIX BUAOB PACTEHUN»

25 Coo011ecTBa OpraHu3MoB — OHOIEHO3 1 0 0

26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) 1 0 0

27 OcHoOBHBIE TTOKA3aTENIN HIKOCUCTEMBI. DKOJIOTHYecKue mrupaMuibl. CBOWCTBA IKOCHCTEM. 1 0 0
Cyxkueccus

28 [Ipupoanbie 3K0cHCTEMBI 1 0 0

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1 0 0

30 buocdepa — rnobanpHas s3xocucrema 3emiu 1 0 0

31 3aKOHOMEPHOCTH CYIIeCTBOBaHUs Orochepsl 1 1 0

32 YenoBeuecTBO B 6rochepe 3emin 1 0 0

33 CocymiecTBoBaHME TPUPOJIBI U YETOBEUECTBA 1 0 0

34 PesepBHrlit ypok. O60011eHne Tembl «Co00I1IecTBa U IKOJIOTUYECKUE CHCTEMBI» 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2.5




[TpunoxxeHue k paboueit mporpamme

«®@opMbI yueTa padoyeil NporpaMmMbl BOCIIMTAHMSD)

YCTAQHOBJICHHE JOBEPUTENIbHBIX OTHOLIEHUH MEXAY YUUTEJIEM U €r0 YYeHUKaMHU, CIIOCOOCTBYIOIIUX TO3UTUBHOMY BOCIIPUSTHUIO
y4aluMucs TpeOoBaHUN U IPOCHO yuuTells, IPUBJICYEHNIO UX BHUMaHMS K 00Cy»X/1aeMoi Ha ypoKke MH(pOpMaluK, aKTUBU3ALMH UX
IIO3HABATEJILHOM JESITEIbHOCTH;

noOyX/IeHUE IIKOJILHUKOB COOTIOIaTh Ha YPOKE OOIICTIPHHSTHIE HOPMBI TIOBEACHUS, IIPaBHIIA OOIIEHHS CO CTAPIIMMU (YIUTEISIMHU) U
CBEpCTHUKAMHU (00yJaroIUMUCS ), MPUHIMIIBI y4€OHON TUCIMITIIMHBI U CAMOOPTaHU3aluHY;

IPUBJIEYECHNE BHUMAHUSI IIKOJIbHUKOB K LIEHHOCTHOMY aCHEKTy U3y4aeMbIX Ha YpOKax sIBJICHUM, OpraHU3alus UX paboThl C
HOJIy4aeMOM Ha ypOKe COLMaIbHO 3HAYMMOM HH(popMalMel — MHUIIMUPOBAHUE €€ 00CYXKJIeHHs, BbICKa3bIBaHUS YUALIUMHUCS CBOETO
MHEHHUS 110 €€ MOBOAY, BIPaOOTKU CBOETO K HEW OTHOLIECHMUS,

BKJIIOUEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE IOMOTalOT MOIEPKaTh MOTUBALIMIO JIETEH K IMOJIyUYEHUIO 3HAaHUH, HAIaKUBAHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILLIEHHH B KJlacce, IOMOTal0T YCTaHOBJIEHHIO 100pOsKeIaTeIbHOM aTMOC(EPHI BO BpeMs ypOKa;
opranu3zanys megcTsa, HACTAaBHUUECTBA MOTHBUPOBAHHBIX U SPYJUPOBAHHBIX YUAIIUXCs HAJl MX HEYCIEBAIOLIMMH OJTHOKJIACCHUKAMH,
JAIOIETO IIKOJIbHUKAM COLMAIbHO 3HAYMMBbIH OIBIT COTPYIHUYECTBA U B3aUMHOW TOMOMIH;

WHULMMPOBAHUE U MOAJIEP/KKA UCCIIEI0BATENIBCKON JEATENIBHOCTH IIKOJIBHUKOB B paMKax pealn3alli UMU UHAUBUIYAIBHBIX U
TPYIIOBBIX UCCIEI0BATENBCKUX MTPOEKTOB, UTO JIACT IIKOJIbHUKAM BO3MOKHOCTh PUOOPECTH HABBIK CAMOCTOSITETILHOTO PELICHUS
TEOPETUYECKOM MPOOIeMbl, HABBIK TEHEPUPOBAHUS M 0(OPMIICHHS] COOCTBEHHBIX UEH, HABBIK YBAXXUTEIHHOI'O OTHOLICHUS K Uy>KUM
uzesM, opOpMIIEHHBIM B paboTax APYrux MccieroBaTeiel, HaBbIK MyOJINYHOTO BBICTYIUICHUS Mepe]l ayAUTOpUEi, apryMeHTHPOBAHUS

M OTCTaMBaHMS CBOCH TOUKH 3pCHUA.



YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Y4eOHo-MeToAnuecKoe o0eceueHne 00pa3oBaTeILHOrO MpoIecca.
YMK:

1. Ilporpamma B. B. Ilaceunuxk «buonorusa. Paboune nporpammel. IlpeamerHas nuHus
yaeOHuKoB «JIunus xu3au. 10-11 xkmaccei», Mocksa, «IIpocsemenne», 2017 roa

2. Yuebnuk B. B. Ilaceunuk, A. A. Kamenckwuii, A. M. Pybuos, I'. I'. IlIBemnos, 3. I.
lNanmontok «buosorus. 10 knace», Mocksa, «IIpocsemenusi», 2020 roa.

3. B. B. [laceunux, I'. T'. lIgeuioB, T. M. E¢umona «buonorus. [loypounsie pazpabotku.10-
11 kmace», Mocksa, «IIpocsemenue», 2017 rog.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. HoytOyk, mpoekTop, s3KkpaH, KoJJIOHKH, MDYV
2. Habop Bu€O0 U mpe3eHTaIHH.

3. Jluckn.

4. TaGnu1bl O BCEM TeMaM Kypca.

5. Monenu (kaOuHET OGMOJIOTHH).

6. MukponabopaTopum.

7. Tepbapun.

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHEThttps://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol1-vpr.sdamgia.ru/
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