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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mNporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusi»  coctaBuiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, COJepKaHMs, pPe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
MPUHIIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETrO
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS O crielupuke
Ovonoruu, €€ 3HAYEHWHW B TIO3HAHUM JKUBOM TMPUPOJBI U OOecrneyeHUuu
CYILIECTBOBAHMSI YEJIOBEYECKOTr0 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OIpe/ieNICHbl OCHOBHBIE (DYHKIIMK IPOrpaMMBbI 110 OUOJIOTUH U €€ CTPYKTYypa.

[TporpaMma 1o 61o0TUM TAET NPEACTABIECHUE O LENSIX, 00 001Iel cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIKUXCS CPEACTBAMU YYEOHOIO MpeaMeTa
«buonorus», onpenenser 00s3aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo paszjieiaM U TeMaM, PEKOMEHIYEMYIO MOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuala ¢ y4€ToOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM OO0pa30BaTEIbHOIO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme no OMOI0THY TaK)KE YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ysibTaraM oOOy4YeHHUs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeSATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOMIMXCA 10 OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOr0 00pa30BaHMS.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU OuWoJIoTHH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPAaBICHHOCTh HAa pPa3BUTHE 3HAHWW, CBS3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, HEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, PEACTABICHHUN O 3J0POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled MNPHUPOIHON cpeje.
[ToaTomMy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYLIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HU ISl PEIICHUS MPUKIIAIHBIX 3a]1ay, B
TOM 4HKcje: NPOPUIAKTHUKY HACIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUSA, 00OCHOBAHUS SKOJOTHUECKH IEI1eCO000Pa3HOro
MOBEACHUS B OKPYXAIOUIEW NPUPOIHON CpEele, aHAIU3a BIMUSHUS XO3SMCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH Y4YeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOAMMOCTBIO O0ECTIEUeHHUS YCIOBUH JUISI PEeLICHHUS



OJTHOM M3 aKTyaJIbHBIX 3aJa4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHus, KOTOPas
npeanonaraet (GopMUpOBaHHE y OOYYAIOMIMXCSA CHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYyHarOIIMXCS IPEICTaBICHUNA O
HAay4YHOM KapTUHE MHpA, paclIUpseT U 000OMIAeT 3HAHUSA O XKUBOM MHpUpone, €&
OTJINYWTENIbHBIX INPU3HAKAX — YPOBHEBOW OPraHU3allMM W 3BOJIIOLUHU, CO3IAET
yCIIOBUSL  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOM  NpupoAbl, (OPMUPOBAHUSA
(YHKIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0Oe30macHoro obpasa
YKU3HU, KOJIOTMYECKOT0 MBILIJICHUS, IIEHHOCTHOIO OTHOLICHUS K KUBOU IIPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BUBAaIOMIMX  3aJad  CpelHero  obmero o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uonoruu odecneunBaeT yciaoBUs A (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAllMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYypbl, COCOOCTBYET HMHTETpAallM OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Ha3BaHHbBIE NOJOXKEHUS O TNpeIHA3HAYEHUH Y4eOHOro IpeamMera
«buonorus» cocraBUIM OCHOBY J[UId ONpEAENICHUs MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHUs, TMPEICTABICHHOTO B NIpOrpaMMe IO
OHOJIOTUH.

Ot60p comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3MLMH KyJbTypOCOOOpPAa3HOTO MOJIX0Ja, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHMs, 3HAYUMbIe IS
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIONIME aJCKBaTHOE TIOBEJICHUE
yeJoBeKa B OKpYKarolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTHUECKON aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHHUMAIOT 3JIEMEHTHI COAECPKAHUSI, KOTOPbHIE CIy>,aT OCHOBOM At pOpMUPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOM €CTECTBEHHOHAYYHOW KAapTUHE MuUpa W
LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHW3alUu
OMOJOTMYECKOro 00pa30BaHMsl.

CTpyKkTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJNIOTMM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorusp»
BBIJICTIEHBI CIIEIYIOIINE COAEpKATENbHbIE JIMHUU: «bronorus kak Hayka. Meronasl
Hay4yHOro mo3HaHus», «Kierka xak Ouomornueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOoro Mupay,
«OBOMIOLMS KUBON PUPOJBD, « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTH.



Henb n3yuenuss ydyeOHoro npeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNAJICHUE  OOYYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(QYHKIIMOHATHHON
OpraHM3alMi J>KMBBIX CHCTEM pa3HOro0 paHra © NpUOOpeTeHHEe YMEHUMU
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOIIEHWU OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a4a4:

OCBOCHHME OOYYaIOIIMMHUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYECHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIax, CIyKalluX OCHOBOU
Uit (OPMUPOBAHUS TIPEACTABICHUM O €CTECTBEHHOHAYYHOW KapTHHE MHUpPA, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYYaIOIIMXCS IMO3HABATENIbHBIX, HHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4HBIX B3I[VISIIOB, WACH M TMOAXOJOB K HM3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJarommxcs oO0meil KyJbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH M OTIBITA, TOTYYEHHBIX TIPH U3YUCHUN
OMoJI0THNY;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSITEIBbHOCTU YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHHUS K HEW, COOMI0OICHUS DTUYECKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTHUECKUX UCCIICAOBAHNH;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUISl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbl, AJ11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH ESITEIbHOCTU MO OTHOUIEHUIO K OKPY Kalolllei cpene,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMSIIMM B
COCTaB MpeaMETHOI 00nacTh « ECTeCTBEHHOHAyYHbIE IPEIMETBD.

Jlst m3ydennsi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOUW NIPUPOIbI (HAOII0IEHHE, IKCIIEPUMEHT, OMKUCAHUE,
U3MEpeHue, KiIacCUpUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabauiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBI».

JlaGopaTopHblie U nNpakTUH4YecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB IPH
M3YUYCHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiil OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKUH ), OMOCEpHBIA.

JdeMoHCTpaUu:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKH XKU3HWY», «YPOBHU OpraHU3aIiu
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaIbHBIX BellecTB B KieTke. I[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl ~OCIKOBOW MOJEKynbl (TIEpBUYHAs, BTOPWUYHAS, TpPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depMeHTBI — OMoJIoTHYecKHe KaTain3aTopsl. CTpoeHne pepMeHTa: aKTUBHBIM
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(epMEHTOB OT HEOPTraHUYECKUX KATaIU3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W moJucaxapuibsl (Kpaxman, TJIMKOTeH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlunmunel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTHUU.

HykneunnoBeie kucnotel: JHK wu PHK. Hykineotuasl — MOHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIUH.

[{urosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Krnetka kak nenoctHas xuBas cucrema. OO0me npru3Haky KJIE€TOK: 3aMKHYyTast
HapykHas memOpana, Moiekynbl JIHK kak renernueckuil ammapaT, cucteMa
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHuecKas U mpokapuoruyeckas. (OcoOeHHOCTU
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
bynkuuu. [Inazmatnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradousbl kietku: JIIC, ammapat [onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, IUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApUM u Tactua. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKitoueHus.

Anpo — perynaropHbslii 1IeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «PacnipeeneHne XuMHUUECKUX dJIEMEHTOB B HEXKMBOW TPUPOJIEY,
«Pacnpenenenne XUMUYECKUX AIIEMEHTOB B JKMBOU MPUPOJIEN.

Tabmumpl u cxemsl: «llepuoanueckas TabnuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOABIY, «buocunres 6enka», « CTpoeHre MOJIEKYJIb OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaorbl. JJHK», «CtpoeHne MoieKyJibl



AT®», «CtpoeHue 3yKapuOoTHYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKApUOTUYECKON KIIETKWY,
«CtpoeHue sgpa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi IPOBEACHUS
HAOJIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble M NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHas pabota Ne 2. «M3yueHue CTpoeHUS KJIETOK PACTECHUH,
JKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U HUxX
OIHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKUN OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB WM DHEPrUM B NOHUMAHUU
MeTadom3ma.

Tunel oOMeHa BenecTB: aBTOTpO(dHbIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunTe3. CeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpeabl Ha (OTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepruu. 3HAYCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIIETKE. DTaIbl SHEPreTH4eckoro ooMena. [ ukomnus.
bpoxenne u ero Buipl. KucnopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wunHpopmauus u JHK.
Peanuzauus reHetudyeckoil MH@OpManuMu B KIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Ooenka. Otanbl TpaHcisiuuu. KomupoBanue amuHokucnor. Ponbp pubocom B
OonocuHTe3e Oemnka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYCHl. IcTopus oTkpbiTus BupycoB (/1. U.
WBanoBckuit). OCOOEHHOCTHM CTPOCHHMSI M JKU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo36ymutens CIIN/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacnpocTpaHEeHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metadbomuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunresd», «Crpoenue JHK»,
«Ctpoenre n QpyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIeCKuit Koy,
«Bupyco», «bakrepunodarn», «Ctpoenre u xku3HeHHbM nuki Bupyca CIIN/da,
oaktepuodaray, «Permmukarus [JJHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHne KIeTku», Moaenb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHHMe U HHANBHUIYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruuyeckue OCHOBBI PA3MHOXKEHHSI U  HUHIUBUAYAJBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKUiA CMBICT MUTO3A.

[Iporpammupyemasi rubenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecnosoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAUCHUE JJIs1 CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €r0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KHUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHWE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepMaTOreHe3 M OBOIEHES.
OcoOeHHOCTH CTpOEHUs SUIEKIETOK MU crepMaro3ouioB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpUOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TMO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumbl
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HENpsMoe (IMUYMHOYHOE). BnmsHue



CpeIbl Ha pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINN Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kieTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin, «Pemmukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe n HenpsMOe pa3BUTHEY, «l aMeToreHe3 y MIECKONUTAIIUX U
4eI0BEeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepmMato30usl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTatomero», «Kapuoknunes B KJIETKax
KOpEIlIKa JyKa», MarHuTHash MOJelb-anIuIuKanus «JlejieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTOI0rNN
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHUE TEHETUKU. MeToapl TeHeTHKU (TUOPHUIO0JIOTHYECKUM,
HUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHeTHUeCKhil). (OCHOBHBIE T'€HETHYECKUE
noHsTUsA. [ eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . Mennuenem.
MonoruOpuHOe CKpelIMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH PaCIICIUICHU MPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [1oiHOE ¥ HeMmoMHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeO0BaHUS
npu3HakoB.  lluToreHeTHMYecKMe  OCHOBBI  JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanu3upytolee ckpeumpanme. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JUJISL OTIPEICJICHHS TeHOTHIA OCOOH.

CueruieHHOE HaclieioBaHue npu3HakoB. Pabora T. Moprana no clerjiecHHOMY
HAaCJIEIOBAaHUIO TeHOB. Hapylenne cuenieHns reHoB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTnYeCcKue KapThl.



['enernka mosa. XpoOMOCOMHOE OmNpeAesieHrne noyia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie OpraHusmbl. HacienoBanue
MIPU3HAKOB, CLICTVIEHHBIX C MTOJIOM.

M3MeHYnBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON U3MEHUYNBOCTH. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonnyecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKU U HUX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTHMBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUUBOCTh. Kitaccudukaius MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ NMpUYMHBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleAcTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka 4yenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHUCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYJIIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M11P-ananu3a. HacnencTtBenHble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HU C HACJEIACTBEHHOM MPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHepaTuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, TPOPMIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYCHUE MEAUITMHCKOMN
TeHETHKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €TO IIUTOTCHETHIECKAs
OCHOBA», «3aKOH PACIICTIJICHUS U €r0 IMTON€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «lurubpuaHoe ckpemmBanuey, «Llutonmornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBanusy, «Menos», «B3aumoaencTBue aaieibHbIX T€HOBY», «I eHeTnueckue
KapThl pacTEHUH, )KUBOTHBIX M 4e€JOBEKa», «I'eHeThka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHHUs, CLEIUICHHOTO C MOJIOM», «KapuOTHIIBI 4enoBeKa U KUBOTHBIX,
«Bunpl uasmeHunBocTY», «MoaudukalmoHHas HW3MEHUYHMBOCTHY, «HaciemoBanue
pesyc-hakTopay, «I'eHeTuka rpynn KpoBu», «MyTallnOHHAs U3BMEHUYHUBOCTDY.

O6opynoBanue: Mojaenu-ammInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe npomunHupoBanue», «JurubpugHoe ckpemuBanue», <«llepekpéct
XPOMOCOMY, MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTarui GOpMbI
KPBUIbEB U OKPACKU TeJa), repoapuii «I opox moceBHOM.



JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabGopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO M
JTUTUOPUTHOTO CKPEUTUBAHUS Y APO30(UIbI HA TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKAIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsI/Ia U BAPUALIMOHHOW KPUBOM.

JlaGopaTtopHas pabora Ne 7. « AHamM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuys Kak HayKa M MPOLECC. 3apPOKICHHUE CENEKIUH W JIOMECTUKALMS.
VYyenue H. U. BaBuiioBa o ieHTpax MPOUCX0XKACHHUSI U MHOTO00pa3usl KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbIil U MHAUBUAYAIbHBIN OTOODHI B
CEJEKIIMU pPACTEHUHW W KUBOTHBIX. OIlleHKa JKCTeppepa. biam3kopoacTBeHHOE
cKkpemuBaHue — uWHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnast rudbpuanszanus u e€ ycnexu. MickyccTBeHHbIN MyTarenes v nojyueHue
MOJUIUIOUIOB. JJOCTHKEHUS CEJIEKIMU PACTEHU, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buoTtexHonoruss kak OTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJIbTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTECHUM.
KitioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHncTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBanHos.

Tabnuipel 1 cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzaius», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekThl OWoOTexHOMOTHMY, «KileTouHbIe KYyIbTypHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS.

JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUS CENEKIMU PACTEHUU U
JKMBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWCTBO, JabOpaTOpHIO
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIONMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MeCTO B OUOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHX HAYK.

CBuzerenscTtBa HBoMoIMU. [lameoHTONOrMYECKHE: MOCIEI0BATEILHOCTD
NOSIBJICHUS BHUJOB B MaJCOHTOJIOIMYECKON JIETOMUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaguyeckue: cxoncTso U paznuuue ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHUE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX IyTeH y BCEX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapeunHa. IIpeanochUlKM  BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHKyIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAS] M3MEHYHUBOCTb,
O0opb0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

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

MuxkpoaBosorus. [lomynsnus kak eAMHUIA BUAAQ U SBOJTIOLUU.

JBrxymme cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B IpupoAe. MyTalmOHHBINA
IpoLecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsLMOHHBIE BOJHBI U JIpeid
reHoB. M30isnust 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisiomuii Qakrop sBoiouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdOUUHU. [Ipumepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMoph03bl U UIUO-aaNTAIHH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BHUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0THIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpatuMocTs 3BOJIOLUY.

[IpoucxoxeHre OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anusa. AJanTuBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsl: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmuib! u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTanonHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Ununoamantammm», «OO0ImIas aereHepanusy,
«/IBmxymue cuibel 3Boouuny, «Kapra-cxema wmapmpyra nyremectBus Y.
Jlapsunay, «bopbba 3a cymectBoBaHue», «IIpucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEey», « IKOJIOTMUYECKOE BUI000pa30BaAHUE .

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAaIPaBICHUS 3BOJIIOLUNY, OOBEMHAA MOJEIb
«CTtpoeHue ToJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, koiuieKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWi», wojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapaTel « PazButue Hacekomoroy, « Pa3zButue asarymkmy,
MuKponpenapar «/[pozoduia» (Hopma, MyTauuu GopMbI KPbUIbEB U OKPACKH TENA).

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4yHbIE TIPEACTABIEHUS O 3apOXKJICHUM XKU3HU. HayuyHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHS. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTATIBHOE TTOATBEPKIACHUE XUMUUECKOW IBOIOIMA. HavanbHbie 3Tambl
ounonornyecko sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBbie KIETKM M HX 3BOIIOLMAL.
DopMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpel. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUKUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTECHOBBIM,
AHTPOINOTEHOBBIN.

XapakTepucTuKa KIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [l0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPyIIIbI OPraHU3MOB.

DBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
MPOUCXOKJICHUHM YeJIoBeKa. MeTronbl HW3ydyeHus aHTponoreHesa. CxolcTtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopsl) antponorene3a. HacieacteenHas '3BMEHUUBOCTh
U eCTeCTBEHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HU, M3TOTOBICHUE OPYIUi
TpyJAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yemoek mnpsaMoxoasummi, YemoBek HeaHIepTalbCckuil, UYenoBek
pa3yMHbIil. Haxonkum HCKOmaeMbIX OCTaTKOB, BpPEMsl CYILECTBOBAaHHMS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHA
(eBpa3umiickasi),  HErpo-aBCTpaJiouiHas  (PKBaTopuaibHAasl),  MOHIOJOMJHAs
(a3maTcko-aMepuKaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YenoOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JapBuH.

Tabmuner 1 cxembl: «Bo3aukHoBenue ComHeyHOM cuUcTeMBl», «Pa3Burtne
opraHudeckoro mupa», «PacrurenpHas kinerka», <«OKMBOTHas  KIETKa»,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHas CHCTEMa OPraHWYECKOrOo MHUPAY,
«CpaBHEHHE aHATOMHUYECKMX 4YepT CTPOEHHUS 4YelIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «peBHue moanm», «llepBbie
COBPEMEHHBIE JI01», «HemoBeuecKrue pacs».

O6opynoBanue:  mymsiku  «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTalblla, KPOMAaHBOHIIA), CIIETIKK WJIU
U300pKEHHUSI KAaMEHHBIX OpYyJIud NEepBOOBITHOTO YenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpoHOJOTHMYecKas Talnuna, Kouiekuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[IpakTuueckast padora Ne 1. «M3ydueHue UCKomaeMbIX OCTATKOB PACTECHUU U
KUBOTHBIX B KOJUIEKLIUSIX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpY>KaOIIas cpeaa.



OKOJIOrHs KaKk Hayka. 3aa4ud ¥ pa3aeibl 3KOJOTHH. MeTOIbl SKOJIOTUYECKUX
UCCJIEI0BAHNN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTHyeckue, OWMOTHYECKHME U AaHTPOIOreHHbIE. JleMCTBUE HKOJIOTHYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIIHS,
XUIIHAUYECTBO, cUMMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHWYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHne OMOTHMYECKHMX B3aUMOJCHCTBUM [Js1 CYLIECTBOBaHHS OPraHHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMyuKa 4uCIEHHOCTH MOIYJISILUU U €€ PeryJIsius.

JdeMoHCTpauu:

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

Tabnuipl u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenbl 0OMTaHUS
opranusmoBy», «®oronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU MOMYJISIUU UHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlaGopartopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabota Ne 4. «Brnusare cBeta Ha pocT U pa3BUTHE YEPECHKOB
KOJIeyCcay.

[Ipaktruueckast padota Ne 2. «IloncyéT NI0THOCTH NOMYJSUNA pPa3HbIX BUIOB
pacTeHU.

Tema 4. CooOmiecTBa ¥ IK0JIOrH4YeCKHE CUCTEMBbI.

CoobmiecTBO opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkoyiornueckue cuctembl (dkocucteMsbl). [loHsaTne 00 »skocuctemMe W
ouoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBI HKOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMU B IKOCUCTEME.
Tpoduueckue (muiieBbie) ypoBHU 3KocucTeMbI. [IuieBsie nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTeMbl: OHoMacca, MPOAYKIUS. DKOJIOTHYECKUE MHPAMMIIbI:



NPOAYKLUWH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM: YCTOWYUBOCTD,
camoperyJisinus, pazputie. CyKIueccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprr. JKuoe BemectBo u ero ¢yHkuuu. OcobeHHOoCcTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIUKIIBI 3JIEMEHTOB (yTiIepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHBIE U3BMEHEHHUS B Orocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIEMBI.

CocyiiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaKk OCHOBa YycToiunBocTH Ouocdepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMUA PECYPCAMU U UX UCIIONb30BaHue. JlocTrKeHrs OMOJIOTUM U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOTE€HHBIEC BO3AECHUCTBUS HA IPUPOAY», « BakHENIINE UCTOYHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistomas ounochepon»,
«®Daktopel  gerpamauumu  nouB»,  «llapuHukoBbiii  3ddexkT»,  «DakTOphI
paIroaKTUBHOIO 3arpsi3HeHus Ouocdepnl»y, «OOmas cTpykTypa Ouocdepb»,
«Pacrmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopot yriepoza B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

O6opynoBanue: Mojelb-anmuKamnus « TUnudable OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coo01IecTBaY, KoJuleKuun «buoiienos», « Bpenurenn BaxxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUJIEKIIUUA PACTEHUIN U dKUBOTHBIX,
IPUHAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM TpynaM OJHOro Buaa, KpacHas kaura
Poccuiickoii @enepanu, H300paxeHUs] OXpPaHAEMBbIX BHUIOB pACTCHUU U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUS K pe3yJibTaTaMm
OCBOGHMsA  OOyyalolMMHUCS MpOrpaMM CpeAaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHHUA Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIMIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHUS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTD KU3HCHHBIC TIJIaHBI.

JIM4HOCTHBIE pEe3yabTaThl OCBOEHUS mpeameTra «buonorus» noCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHHSATHIMHA B OOIIECTBE NpaBUJIaMH M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIeMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICIAUIO U
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMbITA JIESITEILHOCTH B MPOIIECCE Peaar3alliid OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEIICHUH YYeOHbIX U TO3HABATENbHBIX 3a/a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXUTEIHLHOIO
OTHOIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON rpak JaHCKOW UJIEHTUYHOCTH, TATPUOTU3MA,
YBKEHHS K CBOEMY Hapoy, YyBCTBA OTBETCTBEHHOCTH mepea PonnHoi, ropnoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJIBTYPY, IPOIUIOE U HACTOSILEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHUE K MIPUPOIHOMY HACJIEIUIO U MaMSATHUKAM TTPUPO/IBI,
JTOCTUXEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHON JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBUSI )KMBON TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOJTIOICHIE TUTUEHWYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryjsipHas (Qusuyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO W KOMIETEHTHOIO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE I1EHHOCTU TPaBUJ HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHUE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpophecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTHYeCKOIr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJ1IeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyILIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KarOIIEH CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
peuieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUECHUU OUOJIOTHH 3HAHHMSI
M yYMEHHUS TNpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZCHUE  TpaBWi  TOBEACHHS B MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHe MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE SKOJOTHYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEHCTBUU U ITPENOTBPAIIATh UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBILIUICHHUS], YKOJIOTMYECKON KYJIbTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOM
IIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IIPAKTUYECKOMN IESITENBHOCTH dKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JMAJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NMOHMMAaHUE cherudUuKd OHOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJih B
(OpMHpPOBAHUM PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3[aHUU LIEJIOCTHOTO
NpEACTaBICHUs] 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YEIOBEKa U
oOmiecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHUU MpoOseM
COXpPAaHEHMs IIPUPOTHOIO PABHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBUIIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHSI PAa3BUTHUS MEIULMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUYMBOMY — pa3BUTHIO,  palllOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OWOJOIMYECKUX 3HAaHUH B LEJIX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IIPU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHUE CYLIIHOCTH METOJOB ITO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKPYXAIOIIET0 MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJIy4YEHMsI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus: mpo6sieM B PeabHBIX )KU3HEHHBIX CUTYAIIHAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIIATH
IIPOEKTHYIO M MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHINBUAYAIbHO U B IPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OWOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHoOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOLIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaKArOLIUe
LEJIOCTHOCTh HAyYHOM KapTHHbBI MHUpa U CHEHU(PUKY METOIOB MO3HAHUSA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, THMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIE
yueOHble JEeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHMKATUBHBIE, DPETYISITUBHBIE),
obecneunBaomye GopMrupoBanrue (yHKIMOHAIBHOW IPaMOTHOCTH U COLIMAJIbHOM
KOMIETEHIIMM  OOYyYarolMXcs, CHOCOOHOCTh OOy4YaroIUXCsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLHUIIIMHAPHBIC, MUPOBO33PEHYECKNAE 3HAHUS U YHUBEPCAJIbHbIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUANIbHOMN MPaKTHKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOpMyJNHMpOBAaTH U aKTyaJlM3upoBaThb  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KJIaccU(pUKaIi, 0000IIEeHNs ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH MTOHATHUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 00bsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl ITPEACTABIICHUS CYILIECTBEHHBIX
CBA36M M OTHOUIEHMH B H3Yy4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxkKe
IPOTUBOPEUHI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHYOPMAIIMOHHBIX
WCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaATbHBIX M HEMAaTEPHUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIBHOCTD, OTICHUBATH COOTBETCTBHUE PE3YyJIbTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCTICICTBUN ACSITEITLHOCTH;

KOOPIMHHUPOBATH U BHITIOJIHATH PaOOTY B YCIOBHUSAX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NelHCTBUA:

BJIQJICTh HaBBIKAMHU YY€OHO-UCCIICIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  pa3pelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS IPAKTUICCKUX 3aa4, TPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpETalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX IIPOCKTOB;

dbopMHpPOBATh HAYYHBIN TUI MBINIJICHUS, BIaJACTh HAYYHONH TEPMHHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (HOPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATh TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh THUTIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI [Tl JOKa3aTeIhCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE pEIICHUs 3aJaydl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIIEHUBATh MMPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH 1IEJICHATIPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYCCKYIO 00JIaCTH
KU3HEICATCIIEHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEAMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC WJICH, MpeJjiaraTb OPUTHHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX HHPOpMaImu (TeKcTe y4eOHOTO
MoCcCOOMsl, HAYYHO-TIOMYJISIPHOW JUTEpAaType, OWOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NMaHHbIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3NIUYHBIE METOJbI IIPU MOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mpu padoTe ¢
OMOJOrMYecKoM HH(POpMALME: MPUMEHATh XHMHYECKue, (usnyeckue u
MaTE€MaTUYeCKHe 3HaKU W CUMBOJBI, (OpPMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIOJB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaIJISTHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH e CTBUAMMU:

1) oO1menme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU O CYIIECTBY OOCykaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTENILHO BBINOJHEHHUS MNpeaIaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WLHN APYIMX yYaCTHHUKOB
JIAaJIoTa UK IUCKYCCUU);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMAT4aTh KOHPJIUKTHI U BECTH IIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOUYKY 3pPEHHSI C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpU PEIICHUH OUOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUN YyUeOHOMN 3a/1au;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEUCTBHI C YUE€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KOro YjeHa KOJUIEKTHBA,;

OPUHUMATh LEJId COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUMH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pEe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE TIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIs BBIABICHUS NpOOTEM U HUX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIHO OCYILECTBIIATh MO3HABATEIbHYIO JIESITEIbHOCTD, BBIABIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacHIMPATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 34
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJI30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLEHUBATh PHUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHsATHE ce0s U APYTUX:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E€ pe3yJbTaTOB
JESITEIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIIMH JPYTOro YeJIOBeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHMs mporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Juist yueOHoro npeamera «buonorusn»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jMYHBIX YUYEOHBIX CHTyalUsX, & TAKKE B PEalbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
pe3yJbTaThl PEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yapTaThl OCBOEHUsS ydeOHoro npeamera «buonorus» ¢ 10
KJjlacce NOJIKHBI OTPaKATh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX M
3apyOEKHbIX YYEHBIX-OMOJOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBAaTh COJEpKAaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHI:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE YHEPTHH ),
romMeoctas (caMoOperyjsinusi), ypOBHEBas OpraHu3alUsi JKUBBIX  CHCTEM,
CaMOBOCIPOU3BEICHHE (PEIPOIYKIIUSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHWE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axoHbl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOT0oOpasus H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuit H. V. BaBuiioBa), onpenensiTe rpaHuLibl KX
NPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHHE BJaJleTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3alus U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BbIJIBUXKEHHE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMU, OOBSCHEHHUE TMOJYYEHHBIX pPe3yJbTaTOB,
WCIIOJIb30BaHHbBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUSI dHEPTUM B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMBUAYAIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYKAIOIIUX JIOJIEH, COOII0/IEHHS HOPM IPaMOTHOTO TIOBEICHUSI B OKpYKaroie
MIPUPOTHONW cpese, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0THHU u OMOTEXHOJIOTHUH TUIS palMOHATILHOTO
PUPOOTIOIH30BAHNUS;

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyl Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CIICTUICHHOS HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIECIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuia npu pabote ¢ yueOHbIM U Ja00paTOPHEIM 000PYI0BAHUEM;

yMEHHE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HWH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJIIPHBIC
MaTepHaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS ydeOHOrOo mipeamera «buomorusy» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCThH 3HAHUW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMCHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COACPKaHNE OMOTOTUYECKUX TEPMUHOB U MOHSATUM: BU/I,
MOMYJISAKS, TEeHOMOH, SBOJIONHS, ABWXKYIIHE CHUIBI ((aKTOPHI) SBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHU000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThl, IIeNd  UTaHU,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, onocdepa;



yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpuH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHusi rIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONMCAHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSICHEHHUE TMOJYYCHHBIX pPEe3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITUN, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI
Ha OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTMYECKHX
OOBEKTOB: BHUJOB, MOMYJALUMUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreOlEHO30B M JKOCHUCTEM, OCOOEHHOCTH IPOIECCOB: HACJEIACTBEHHOM
M3MEHYUBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOT€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yYMEHHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HU C 1eJplo obOecriedeHus 0e30IacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JII0/IeH, COOIOIEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKPY KaroIe
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAlMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHHUE pelaTh 3JEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMbI
MEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUsA);

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOIATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PY/I0BAHHUEM;

yMEHUE KPUTHYECKH OIIEHMBAaTh M HWHTEPHPETUPOBATH HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(pOpPMALMU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  TIJI0OaldbHBIE  SKOJOTMYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

yMEHHE CO03/laBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHUS,
000011as1 OMOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TEM nu(ppoBLIe
Ne ni/m P Kontpoabnbsie IlpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nommorexa 110
https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 8 1 bubnnorexa [IOK
P https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 XK 6
HBHEACATENRHOCTD KICTKH https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 MHANBUIYATbHOE Pa3BUTHE 5 | bubnunorexa [JOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g 15 bu6mmoreka [IOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41c¢292
8 PeszepBHOE Bpems 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoandecTBo uacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nudpoBLIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
b K
1 DBOIIOIMOHHAS OMOIOT U 9 1 nosmotexa O
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 Bu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opragn3Mbl U OKpPYIKaroIas cpeaa 5 1 bubmorexa HOK
p Py t e https://m.edsoo.ru/7f41cc74
b K
4 Coo0111ecTBa U DKOJIOTHUYECKHE CUCTEMBI 9 noamotexa O
https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
5 PesepBHOE BpeMs 2
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoka Kontpoabubie IIpakTnueckue A p
n/n Bcero u3ydyeHusi oOpa3oBaTeJbHbIE
padoThbI padoThbI
pecypcsl
bubnunoreka LIOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TT03HAHUS KUBOM
npupojsl. [Ipaktuueckas padora
bHp P P bubnunoreka LIOK
2 Ne 1 «Mcnonb3oBanue pa3aMuHbIX 1 0.5
https://m.edso00.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJOTUYECKIX OOBEKTOBY
3 Bbuonorunueckue cucTeMsl, | bu6nunorexa LIOK
MPOLIECCH] U X U3YYEHUE https://m.edso00.ru/863e6564
4 XuMHUYecKui coctaB KieTku. Bona | bubnuoreka [{OK
Y1 MUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6nunorexa LIOK
5 benku. CoctaB u cTpoeHue 0eiaKoB 1
P https://m.edsoo.ru/8636b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuyenue | 0.5 bubmuorexa [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJTU KaTajasbl)»
b K
7 VYranesonsl. JIunmuasl 1 nGmroTexa O

https://m.edsoo.ru/863e6870




bu6nmoreka [IOK

8 Hyxwaeunoseie knenotel. AT® https://m.edsoo.ru/863e6d5c

9 Hcropus u meTonbl n3ydeHus bubnuoreka [JOK

kietku. Knerounas teopus https://m.edsoo.ru/863e6e88

10 KneTka kak nenoctHas xuBas

cucrtema
Crpoenue 3ykapruoTHYECKOn
kieTku. JlabopaTopHas padora Ne 2
«/3yueHue cTpoeHHsI KIETOK bubmmoreka [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIUCAHUE»

12 OOMeH BeIeCTB WK META00IN3M Bubmiorexa OK
https://m.edsoo0.ru/863e766¢
bubnmorexa LIOK

13 Potocmires. XemocHnres https://m.eds00.ru/863¢7¢98

14 DHepreTuyeckuii o0OMeH bubmmorexa LIOK
https://m.edsoo.ru/863¢e7aae

JKu3HeHHBIN MK KIETKH.
Jenenue kiaeTku. MuTos.
s JlabopaTtopHnast pabota Ne 3 0.5 bubmuoreka [IOK
«HaOmronenre MuTo3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKPOMpPENapaTax»
16 buocunTes 6enka. Peakius bubnunorexa LIOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsmus — OuocuHTE3 OENKa bubmmorexa [TOK

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




18 Hexiierounsie popmMbI )KU3HU — bu6nmmoreka [IOK
BUPYCBI https://m.edsoo.ru/863e7540
bu6nmmoreka [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunorexa LIOK
20 Meri
Hos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
)1 Jlaboparopuas pabota Ne 4 0.5 bubmmoreka [JOK
«/3yueHue CTpOCHUS MOJIOBBIX ’ https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MHUKpOIIpenaparax»
” WuauBuayanbHOE pa3BUTHE bubnunoreka LIOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HACJIEICTBEHHOCTH U bubnmorexa OK
A https://m.edso00.ru/863e8612
W3MEHYHUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 NpU3HaKoB. MoHOTrHOpUIHOE bubmorexa LHOK
P ’ pra https:/m.edso0.ru/863¢8878
CKpEIIUBaHUE
WTHOpUIHOE CKPEIINBAHHE.
25 élaI(OH iefI:aB1/10141\/?0:0l bubmorexa LHOK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CuerieHHO€E HaclIeIOBaHUE
26 npusHakoB. JlabopaTopHas pabora 0.5 bu6muoreka [JOK

Ne 5 «M3yuenue pe3ynbraToB
MOHOTHOPUAHOTO U TUTHOPUIHOTO

https://m.edsoo.ru/863e8c60




CKpEIIUBaHUS Y APO30(UIIBI HA
TFOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacinenoBanue | bubnunorexa LIOK
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
M3menunBocTh. HenacneacrreHHas
M3MEHYUBOCTh. JlaboparopHas

)3 pabota Ne 6. U3yuenue | 0.5 bubmmoreka [JOK
MOAU(UKAITMOHHONW H3MEHYUBOCTH, ’ https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApHUAIIMOHHOTO Psijia
Y BapUaIlMOHHON KPUBOI
HacnencrBenHass ”3BMEHUYUBOCTb.

29 JlaGopaTtopnast pabota No 7. | 0.5 bubmmoreka [JOK
«AHanmu3 MyTalui y 1po30(uisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIperapaTax»

30 I'eneruka yenoBeka 1 bubmmorera [OK

https://m.edso00.ru/863e8d78
PesepsHblit ypok. O60011eHue 1o

31 teme «HacnencTtBeHHOCTh U 1
M3MEHYMBOCTh OPTaHU3MOB»

32 CenekIus Kak HayKa U Tporece 1 bubmorexa HOK

https://m.edsoo.ru/863e9214

3 MeToabl U JOCTHKEHHUS CeITCKIINU 1 but6mmorekxa [IOK
pacTeHUH 1 KUBOTHBIX https://m.edso00.ru/863e9214

34 buorexHonorus kak orpacib 1 bubmuorexa [IOK
MIPOU3BOJICTBA https://m.edsoo0.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne ara ungposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThbI padoThbI
pecypcsl
1 DBOJIIOLIMS U METOJIbI €€ U3yUYECHHS 1 bubmmorexa LIOK
H A y https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHS NpeAcTaBIeHUN 1 Bbu6mmotreka [JOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
b K
3 MukposBoronus 1 nbmmorexa 10
https://m.edsoo.ru/863e9cle
[Tomynsus kak eMeHTapHas
€IMHULIAa BUJA U SBOJIIOIUH.
bubnunoreka LIOK
4 Jlaboparopnast pa6ota Ne 1 1 0.5
https://m.edsoo.ru/863e99¢c6
«CpaBHEHUE BUJIOB 110
Mop(}oIorHUIecKkoMy KpUTEPHIO
5 JIBUoKyIIME CUIIbI (3JIEMEHTapHbIE | bubmmnoreka HOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
b K
6 EctectBenHsblit 0TOOp U €ro Gpopmbl 1 nommotexa LO
https://m.edsoo.ru/863e9ed0
Pe3ynbpTatel sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas 1 0.5 bubnuotexa [JOK
paborta Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPTaHUu3Ma U
€€ OTHOCUTEJILHOTO XapaKTepa»
g Hanpasnenus u nytu 1 bubmuoteka [JOK

MaKpO3BOJIOIHH

https://m.edsoo.ru/863e9cle




9 Heob6patumocTs 3BOIIONINH
WcTopus xu3Hu Ha 3emiie U
10 METO/IbI €€ U3YUCHHUS
1 I'unoressl NPOUCXOKIACHUS KUZHU bubnuoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5ab
12 PazuTue xu3Hu Ha 3emMJie 1o Hpam bubmuorexa [IOK
U TIepuojam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PaCTUTENTBHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubmmoreka [JOK
«/3yueHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUIEKLIHASX
14 CoBpeMeHHas cucrema bubmmoreka [JOK
OpraHu4YECKOro Mupa https://m.edsoo.ru/863ea48e
s DBOJTIOLIHS YEJIOBEKa bubnuoreka [{OK
(anTpoOMIOreHe3) https://m.edsoo.ru/863eac2c
16 JBrxyuue cuibl ((hakTopbl) bubmuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIIOLNN
4eJIoBeKa
13 UYenoBeueckue packl ¥ MPUPOTHBIC bubnmoreka [JOK
aJiarTanyy 4eJI0BEeKa https://m.edsoo.ru/863eaea?
PesepBHeIit ypok. O600IIeHNE TIO
19 TeMe «BO3HHUKHOBEHUE U pPa3BUTHE
KU3HU Ha 3eMIie»
20 DKOJIOorus Kak HayKa




Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nmmoreka [IOK

21 baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTopsbI.
JlabGopaTopHas padota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH

22 pacTeHUH U3 pa3HbIX MECT 0.5 bubmorexa HOK

https://m.edsoo.ru/863eb10e
obutanus». JlabopaTropHas pabora
Ne 4. «BnusHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubnuoreka [{OK

23 brorieciie GaKTops https://m.edsoo.ru/863¢b348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinuu. [Ipakruyeckas pabora

24 No 2 «Iloacuér nmnoTHOCTH 0.5
TIOMYJISINI Pa3HBIX BUJIOB
pacTeHuin»

)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHMOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI bubmmnoreka HOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBbIE TIOKa3aTeNN

7 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoreka [IOK
nupamuibl. CBOMCTBA 9KOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTpPONIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rinobanpHas bu6muoreka [JOK

3KOCUCTEMA 3EMITHA

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS | bubnmnoreka HOK
ouochepsr https://m.edsoo.ru/863ebd 16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

13 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600meHE

34 TeMmbl «Coo01IecTBa 1 1
9KOJIOTUYECKHE CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorwus, 10 xknacc/ Ilaceunnk B.B., Kamenckwmii A.A., PyomnioB A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., Akunonepnoe o6mectso «M3narenscTBo
«IIpocsemienne»

N.b. Aradonos, B.1 Cupornasos. buonorus. O6mas buosorus. 6a30Bblii

ypoBeHb. JIpoda. M. 2023

METOIUYECKHUE MATEPHUAJIBI U YUYUTEJIA
N.b. Aragonos, B.1 CuBorna3zos, .B Korenesckas. Pabouas terpanp.

buonorus. O6mas buonorus. 6a3oBeiii ypoBeHb. Beptukans. JIpoda. M. 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

drofa-ventana.ru
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