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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHs] TMOJAX0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusi» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LE€JNEH, COJAepKaHMs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero o6pazoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKECHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOUM MPHUPOJABI U 00ECIIeUeHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOYHAIOUIMXCS CpeACTBaAMHU
yueOHOro mnpeamera «buonorus», oOnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue 10 pasjeinaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 Marepuasia ¢ y4eToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JOIMKHM 0O0pa30BaTEIbHOIO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakKXe€ YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUSI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
IIPOCMATPUBAETCSl HANPABICHHOCTh HAa pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(GbOopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpPUPOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPHid, a TakKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM >KU3HU ISl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4HKcje: NPOoPUIAKTUKH HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OKpYXKAIOIIeW NPUPOJHOW cpene, aHaau3a
BJIUSIHUSA XO3SUCTBEHHOW JAESTENBHOCTH 4YEJIOBEKa HAa COCTOSIHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HANPaBIEHHOCTH
yaeOHoro mpenMera «buosiorus» mpoauKTOBAHO HEOOXOIUMOCTBIO O00eCIeueHus



YCIIOBUH ISl pEeLlIEHUsI OJHOW M3 aKTyalbHbBIX 33[a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTopasi mpeamnonaraer (GOpMHUpPOBaHHE Yy  OOyYarOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAayYHOM KapTUHE MHpA, pACIIMPSET U 0000UIaeT 3HAHUS O KUBOM mpupoje, e€
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJOTMYECKOT0 MBILIEHHS, IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHUsA, COLUAIN3ALMU
oOyuaronuxcs. M3ydyenue 6mosorun odecrneynBaeT yciaoBus s GOpMUPOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUHU C
IPECTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O MpeIHA3HAYCHUM y4eOHOro Ipeamera
«buonorus» COCTaBUIM OCHOBY I ONpENENEeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, TIPEICTABICHHOTO B IpPOrpaMMe IIO
OMOJIOTHH.

Ot6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUS, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHON cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCcKoM aesitenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHThI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM 711 POpMUPOBAHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX ~ OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3alUuu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOoro npeameta «buonorus»
BBIJICJIEHBI CIIEIYIOUINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka kak Ouonornueckas cucrema», «OpraHu3Mm Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHUpay,
«OBONIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss ydueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
WCIIOJIB30BaTh 3TU 3HAHMS JJI1 TPAMOTHBIX JECHCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOM NIPUPOJBI U PELICHUS PA3JIMYHBIX KU3HEHHBIX POOJIEM.

JocTikenue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/]1ay:

OCBOCHHME OOYYaIOIMMUCS CHCTEMbl 3HAHUW O OHUOJOTHYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
Uit (pOPMUPOBAHUSL NPENCTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METOJlaX Hay4YHOT'O MO3HAHMs, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOrO YPOBHS OPraHM3aLMH, BBIIAOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMHpoBaHrE y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMHM HAy4YHBIX B3IVISIOB, MW U MOAXOJOB K M3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydarommxcs oO0meil KyJIbTypbl, (YHKIIHMOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHHS OKPY>KAOLIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dopMupoBaHue y OOydalOIIMXCS YMEHUHA WIUTIIOCTPUPOBATH 3HAYEHUE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUI;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI UYEIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

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

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUM B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEHN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero o6pasoBanus «buonorus», mzydyaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOISALIUM B
cocTaB IpeaMeTHOM obnacTu «EcTrecTBeHHO-HAYUHBIE TIPEIMETHDY.



Jlst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPETHETO 0011Iero 00pa3oBaHuUs
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Heaemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW PUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSLIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

Oo6opynoBanue: moaenb moJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEpaJIBHBIX BelIeCTB B kieTke. llomnepxkanue
OCMOTHYECKOI0 OanaHca.

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



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) U Mojucaxapuibl  (Kpaxmai, TIJIMKOTEH,
1esTo03a). buonornueckue GyHKIUU YTIIeBOOB.

Jlunmunel:  Tpurmuuepuabl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkumu saunuaoB. CpaBHEHUE
YTJIE€BO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HykienHOBbIX kucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkmun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOICHCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka xak 1nenoctHas >kuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIC OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kietku: OIIC, ammapart Ionbmxw,
TM30CcOMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIApUM u T1iactun. Bunbl mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QYHKIIUU OPraHOUIOB KIIETKU. BKitoueHusl.

Anpo — perynaropHsiid HeHTp kieTku. CTpoeHue sanpa: saepHas o0o0J0vKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KJIETKE.

JdeMoHCcTpanuu:

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

Huarpammbl:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuoamdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbI», «brocuuTes 6enka», « CTpoeHne MOJICKYJIbl OeKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHue 3yKapHOTUYECKOW KIIETKN», «CTpOEHHUE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue siapa KIEeTKN», « Y TIeBOAbD, «JIMIuasD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «/3ydyeHwe CTpoeHHs KIETOK pacTEHUH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenessTeJIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsblii. Poibs dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
YKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernyieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE DHEPrUM B KJIETKE. OTalbl JHEPreTUYEecKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KucimopogHoe OKuUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetuyeckoil uH@opManuu B KIETKE. | @HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HN — BUpYChl. ictopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M KMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoxaeduimura yenoseka (BMIY) — BozOyautens CIIM/a.



OOparHast ~ TpaHCKpUIIIIMS, peBepraza W uWHTerpaza.  [Ipodumaktuka
pacnpocTpaHEeHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHue KIeTKn», Mojaenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrMyecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JUJIS CEJICKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOINOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIIME HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUMI CMBICT H
3Ha4YEHUE MeHo3a.

['ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHWE M PAa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. Tumb
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BnusHue



Cpelbl Ha pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIOCOOHBIC BBHI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pACTEHUN», «BeretaTuBHOE pa3MHOXKEHHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBeKa», « OCHOBHBIC CTaJUH OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOTIUTAIOMIETOY, «SIHlIeKeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIukanus «J/leseHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlaGoparopuas pab6ota Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieACTBEHHOCTh 1 MK3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmet u 3a1aun reHETUKU. MicTopus pa3BuTHs T€HETUKUA. POIb IMTOJIOTHH
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHenem.
MonorubpuiHoe CKpelMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IIpaBuno JOMHUHUPOBAHMSA. 3aKOH PACUICIUICHUS MPU3HAKOB.
['unioresa ynctotel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBAHUS.
AHanuzupytouiee ckpeumpanue. Mcnoap30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS
JJISL OTIPE/ICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHHIOBEpA.

XpOoMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. [ €HETUYECKHE KApTHI.



['enetuka nosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocOMBI. ['omorametrHele M reTeporaMeTHbie oOpranusmbl. HacnenoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTtuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIeCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTUA. MyTalmoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAZIOB B HaciencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TE€HETUYECKUN. CoBpemeHHOE ONPENIECIICHHE TE€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApaclosiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnuecknue UM reHepaTuBHble MyTanuuu. CTBONOBbIE KIETKU. [IpuHUHANBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEAUIIMHCKOMN
TeHETHKH B MIPEAOTBPAIICHUH 1 JICUCHUU TeHETUUECKUX 3a00JI€BaHU YEIOBEKA.

JlemoHncTpanum:

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

Tabmumet w cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUSI W €ro UHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHl  ramer», «JurubpugHoe  CKpeIIMBaHUEY,
«uTonorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUE QJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKMBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnojiom», «Kapuotumbsl uyenoBeka ¢ KUBOTHBIX», «Buasl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpynn KpoBw», « MyTarimoHHas U3MEHUYUBOCTH.

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuuupoBanuey, «JluruOpumanoe ckpenuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ysnbTaTOB MOHOTHOPHUIHOTO WU
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlaGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuyenue H. W. BaBumoBa 0 1eHTpax MNPOUCXOKIACHUS U MHOTOOOpa3us
KYJBTYPHBIX pacTeHUM. LIeHTpbl NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI M MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIm3KopoACTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YMCTHIX JIMHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHoJIorHsT Kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHepus. OTaribl
co3ganust pexomOuHantHoM JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel m cxeMbl: KapTa «LIeHTphl MPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «[lopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHnas rudpuauzamus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nNepeHoOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJsKH TUIOJ0B M KOPHEIIIIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPAaTOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune Gayd u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUs SMOPHOHOB PpAa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH y BcCex
OpraHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CWUJIBI SBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BooIuH (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkpooaBostorus. [lomysius kak eIMHUIA BUAA U SBOJIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoOJOIUU. [Ipumeps
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO0A AN TALIVH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BU1I000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (uUsIeTUYECKas, JTUBEPreHTHAs,
KOHBEPTeHTHAs, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHre OT HeCHelHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHaAs paguarus.

JleMmoHCcTpanuu:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmue! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuleKus «lIpumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOJIeNb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wMupa, KoJuleKuus «@POpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp amuiukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3sButue Hacexomoro», «Pa3Burue
JSATYUIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopnas pabora Ne 2. «Onucanvue mpuCrocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM W KX 3BOJIIOLUA.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxein. Apxeiickas u
npoteposoiickass dpbl. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrMmyecKux IporeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [T0siBIIEHHE, paclIBET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJIEHUH YeJoBeKa. Meroasl HM3ydeHHsl aHTpororeHe3a. CXoacTBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
W3rOTOBIICHHE OPYAUI TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek mnpsaMoxoasammi, YermoBek HeaHIEpTAIbCKHHM, YenoBek
pasyMHbIii. Haxoaku ucCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHASs),  MOHTOJOWIHAs
(a3maTcko-amepukaHckasi).  UepTel  HMPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmupel 1 cxembl: «BosnukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTiHe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMHYECKHMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX  HAXOJIOK  IpPEAKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBeuecKrue pach».

O6opynoBanue:  Myimsku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIECNKUA WU
M300pKEHUSI KAaMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYecKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypeHsl «IBONIOLUSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuotuyeckue, OWMOTHYECKHE U AaHTPOIOTeHHble. JleHCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINU3M (KBApTHUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAu€HHE OWMOTHYECKMX B3aUMOJEHCTBUW [JISl CYIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIMNA: YHUCIEHHOCTh, IUJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMyuka 4uCIEHHOCTH MOMYJISILUA U €€ peryssus.

JlemoncTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU MONYJISAUUUA UHPY30puu-TyPenbkny, «[luiesbie nenm.

JlaGopaTopHblie ¥ NpakTHYeCKHE PadoThI:

JlabopaTtophnas padota Ne 3. «Mopdonorudeckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «Ilomcu€T NIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB
PaCTEHUIN».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumieBas). Buabl-momuHanTel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, PeAyleHThl. KpyroBOpOT BEMIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckne (mumeBbie) YPOBHHU OKOCUCTEMBI. [lWimeBble 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, NPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIMU, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WM TIIAPOKOJIMCTBEHHOTO JIeca.

AHTpONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rI100aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemiecTB 1 OMOTCOXMMHYECKUE ITUKIIBI DJIEMEHTOB (yriiepoa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6nochepe 3emiin. AHTpONIOreHHbIE U3MEHEHHs B Orocdepe.
['mo6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0Opa3usi Kak OCHOBa yCTOMUMBOCTU Onocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOJb30BaHue. JlocThkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubr u cxemsl: «llumeBbie nenm», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
aHTPOTIOTCHHBIC  BO3JCHCTBUS HAa TPHPOAY», «BaxkHeHIMe HCTOYHUKHU
3arpsi3HCHMsI BO3/IyXa M TPYHTOBBIX BOa», «I[louBa — BakHEHIIasi COCTaBIISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiii 3G dexTy, «DaKkTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B 6uocdeper», «kKpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacturtenbHBIe COOOIIECTBAY, KOUIEKINH «bHoIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYp», TepOapuu M KOJJIEKIIMM PACTeHUH U
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM SKOJOTHYCCKUM TPYIIIaM OJHOTO BH/IA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pe3yJbTATOB OCBOCHHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHH,
IIeJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIMYHWE HKOJOTHMUYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamera «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMUA, UCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPYJla U CTApPIIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KUZHEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst KaK aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKE€HUE
3aKOHA U MPaBOIOPSIKA;

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

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA EHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW 1 BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJIEHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
Ponunol, ropaoctu 3a CBOW Kpail, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAILIMOHATIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHUs 3HA4YEeHHWs] OWOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHHUE SMOIMOHAIBHOTO BO3/IEHCTBHUS AKUBOM MPUPOIBI U €€ [ICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJIHTYPbI 310POBbS H
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€3011acHOTO MOBEJICHHS B CUTYAIIHSIX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHHUE MOCIEJACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepPCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKYIO I€SITEIbHOCTD;

UHTEpEC K pa3nuyHbIM cdepaMm mpodeccCHoHATbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30BaHHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB M OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN 7St
OKPYKaIOUIEH CPEeIbl;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JKOJOTUYECKUX MpoOJIeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHHH TPOOJIEM, CBS3aHHBIX C palldOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
IKOCHUCTEM, Orochepsl);



AKTUBHOE HENPUATHE JEUCTBUM, IPHUHOCIAIIMX BpEX  OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHE IPOrHO3UMPOBATh HEOJIArONpPUATHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN IEATEIBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOI'O Ha JIUAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HaHus €€ poju B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUMHCTBE MPUPOJIbI, YEIOBEKa U
oOIIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEJUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTU METOJIOB MO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXAIOMIEro MUpPA U MPOUCXOANIUX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus MpoOJieM B peabHbIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM IO OWOJOTHH B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIE MMOHATHSA, OTPAKAIOIINE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaOJMIOJIEHWE,  HM3MEpPEHUEe, SKCHEPUMEHT U JPYruXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEX TUCITUTIIMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MetanpeameTHble pe3ysibTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbIMH y4eOHBIMU NMO03HABATEJbHBIMH
NeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananmu3a, cuHTE3a, CpaBHEHM S, Ki1acCupUKaIu, 0000IICHUS ), PACKPBIBATH CMBICII
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTHUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JTOCTHXKEHHSI, COOTHOCUTD PE3YNIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA ISl 0OBsICHEHUST (DAKTOB U SIBICHUIM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea  JuId peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKHUX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOAa,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

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

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIBCKON U MPOCKTHON JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IOMCKY METOJIOB PELICHUsI MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HAHWs, €ro WHTEpIpEeTaluy, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COITUAIBHBIX POCKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpoBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajauy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs,, HaXOAMTh apryMEHThl i J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pCEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIATh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE HJIEU, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaumei:

OpPUEHTHPOBATHCS B PA3IUUHBIX UCTOYHHKAX MHPOpMAIMH (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTepaTrype, OHOJOTHYECKUX CIIOBapsiAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



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

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

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO HCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMHM  pAclO3HAaBaHWS W 3alUTHl  WHOOpMAIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS TMpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMSITYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTHUYECKON MPoOIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4u;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHN C yd4&€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTABJISITh IUIAH JCHUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHMBAaTh HUIAEU C TIO3UMLUUNA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuszanms:

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

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH PELICHHS NpoOJeMbl C  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELICHHS;

YMETh OLEHWBATh PHUCKUM U CBOEBPEMEHHO IPUHUMATHh PEIIEHUS IO HX
CHIKEHHUIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX IpU aHaJM3€ pPE3yJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynabTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buomaorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXkKe B peallbHbIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUH B CUCTEME HAYYHOIO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMEeH BeEIIeCTB U TMpeBpalieHue
HHEPrUM), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alusl KUBBIX CUCTEM,
CaMOBOCIIPOM3BEIeHUE (PENPOAYKIIMSI), HACIEICTBEHHOCTh, U3MEHYHUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus H
MPOUCXOKJEHUS KyJIbTYpHbIX pactennii H. WM. BaBuioBa), onpeaensTe rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUI, OpraHu3alus U IMPOBEACHHE
OMOJIOTUYECKOTO  JKCINEPUMEHTA,  BBIABMKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU BEIMYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTATOB, MCIOJBb30BAaHHBIX HAYYHBIX MOHITHH, TEOPUA U 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK IPOKApHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M NPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, HWHAMNBUAYAJIBHOIO pa3BUTUS  OpraHums3ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKpPYXAaIOLIUX IO, COOII0IEHU HOPM IPaMOTHOIO MOBEICHUS B OKpPYKaroIIei
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouosoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMs JJIsl MpEJCKa3aHUsl HAacJIEJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MIPaKTUYECKHUE padOThl, COOIIOAATH
npaBuiia pu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIOLIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccOoBOW MH(pOpPMALMU, HAYYHO-IOMYJISIPHbIE
MaTepHuanbl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHoro npeameta «buonorus» ¢ 11
Kj1acce JOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(OH, SBOIIOIMS, ABIKYIINE CUJIbI ((DaKTOPbI) IBOJIOLINH,
MPUCIOCOOJICHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTHYECKUE (PaKTOPBHI,



HKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTbI, pEAYLEHThl, LeMu MUTaHu,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEOpuH (IBOIONUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOACHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOyUYECHHBIX
pe3yabTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX TMOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIC IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B M HJKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (AaKTOPOB Ha OPraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIHMM B DKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obOecriedeHus: 0e30IMacHOCTHM CBOETO 3J0POBbsi U 3JI0POBbS
OKpPYXAaIOLIUX JOEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIEH
IPUPOTHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTHYECKUE 3a/1ayl, COCTABISATh CXEMBI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

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

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTMUECKOTO  COJAEP)KAHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TOMYJISIPHbIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIE  JKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
buonorus kak Hayka 2
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 7 2 bubnnorexa [IOK
R https://m.edsoo.ru/7f41c292
KuzuenesTeIbHOCTb KJIETKH 6 bubnmorexa [IOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 ) bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 1 ) bubmmoteka IIOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
Cenexkuust oprann3MoB. OCHOBBI ) bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
PesepBHoe BpeMs 0 bubmorexa LHOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 6




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
0
I OBomIONHOHHAs OHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 10 0 05 Bbu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 @) 5 0 1
PrAHM3MBL H OKPYKAIOMIAA cpeiia https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 1 0 0
Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 0 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 0 0
> C3CPBHOC BpeMA 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 buonorus B cucreme Hayk 2.09-6.09 bubnnorexa [HOK
1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTo/1bl T03HaHUS )KUBOW IPUPOJIBI. 9.09-
[IpaxTuueckas padora Ne 1 13.09
«Mcnonp30BaHUE PA3ITHUUHBIX 1 0.5 bubmorexa LHOK
P ' https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUYECHUHU
OMOJIOTHYECKHX O0BEKTOBY
3 buonornueckue cucTemsl, MpoIECChl | 16.09- bu6nmoreka [JOK
U UX U3y4YEeHHE 20.09 https://m.edsoo.ru/863e6564
4 XUMHUYECKUH cocTaB KiIeTku. Bona u | 23.09- bubmuorexa [JOK
MHUHEpaIbHBIE COIU 27.09 https://m.edsoo.ru/863e674¢
5 benxu. CoctaB u cTpoeHue 0enkoB | 30.09- bubnnoreka [JOK
4.10 https://m.edsoo.ru/863e6b72
6 ®epMeHThI — OHOJIOTHYECKHE 7.10-
KatanmsaTopsl. JlabopaTtopHas 11.10
pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edsoo0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajasbl)»
7 Vraesonnsl. JIunuabl | 14.10- bu6mmoreka [IOK

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




18.10

8 Hyxneunosbie kucinorsl. AT® 21.10- bubmmoreka [IOK
25.10 https://m.edsoo.ru/863e6d5c
9 Hcropust u MeTOIbI U3yUECHUS 4.11-8.11 bubmuorexa [JOK
KieTku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1nieinoctHas »upas 11.11-
cucrema 15.11
11 CrtpoeHue 3yKapuOTHYECKON KIIETKH. 18.11-
Jlaboparopnas padota Ne 2 22.11
«M3ydeHne cTpoeHus KIETOK bu6mmoreka [IOK
pacTeHul, )KUBOTHBIX, TPUOOB 1 0.5 https://m.edsoo.ru/863e6f0
OaKTepUii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTpENapaTax u ux
OTIHICaHUE
12 OOMeH BelecTB M METab0IU3M 25.11- bubnuorexa [JOK
29.11 https://m.edso0.ru/863e766¢
13 doTocuHTE3. XEMOCHHTE3 2.12-6.12 bu6mmorexa [IOK
https://m.edsoo0.ru/863e7c98
14 DHepreTuveckuii ooMeH 9.12- bubnnoreka [JOK
13.12 https://m.edsoo.ru/863e7aae
15 JKuzHeHHbIN UK KIeTKU. [lenenue 16.12-
kieTku. Muros. JlabopaTopHas 20.12
paborta Ne 3 «HabmroneHne MuTo3a B 0.5 bubmmorexa LOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOPEITKa JTyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»
16 buocuntes 6enka. Peakimst 23.12- bubnmoreka [JOK
MaTpPUYHOI'0 CHUHTE3a 27.12 https://m.edsoo.ru/863e796e
17 Tpancnsus — OnocuHTe3 Oenka 13.01- bubnuoreka [IOK




17.01 https://m.edsoo.ru/863e796e
18 Hexnerounsie GopMbl )KU3HU — 20.01- bubmmoreka [IOK
BUPYCHI 24.01 https://m.edsoo.ru/863e7540
19 @DopMbl pa3MHOKEHUSI OPIraHU3MOB 27.01- bubmmoreka [IOK
31.01 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 3.02-7.02 bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a
21 OO0pa3zoBaHue 1 pa3BUTHE TOJIOBBIX 10.02-
KJ1eTOK. OII010TBOPEHHE. 14.02
Jlaboparopuas padora Ne 4 0.5 bubmmoreka [JOK
«M3yueHune cTpoeHHs OJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»»
22 WnauBuayanbHOe pa3BUTHE 17.02- bubnuoreka [IOK
OpraHu3MOB 21.02 https://m.edsoo.ru/863e8436
23 I'enernka — Hayka o 24.02- bubnuoreka [IOK
HACJIEICTBEHHOCTH U U3MEHUYMBOCTHU 28.02 https://m.edsoo.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIe10BaHuUs 3.03-7.03
MpU3HAKOB. MOHOTHOpUIHOE bubnmorexa LIOK
P ‘ PHA https://m.edsoo.ru/363e8878
CKpeIllMBaHUe
25 WTUOPUIHOE CKpEIIMBaHNE. 3aKOH 10.03-
fezaminiloro Hal:::J'II: OBaHUS 14.03 bubmmorexa [OK
A ' https://m.eds0o.ru/863e89a4
MIPU3HAKOB
26 CueruieHHOEe HaclieJ0OBaH1e 17.03-
npu3HakoB. JlaboparopHas padota Ne 21.03
bubmuoreka [JOK
5 «M3yuenue pe3ynbTaToB 0.5

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKPCIIMUBAHUS Y IPO30(HIIBI HA

https://m.edso00.ru/863e8c60




T'OTOBBIX MUKpPOIIpEIiapaTaxp

27 I'eneTuka nona. HacinenoBanue 1 31.03- bubmuoreka [JOK
MPU3HAKOB, CIEIICHHBIX C ITOJIOM 4.04 https://m.eds00.ru/863e8c60
28 N3menunBocTh. HenacnencTeenHas 7.04-
u3MeH4YHnBOCTh. JlaboparopHas 11.04
pabota Ne 6. zydyenue | 0.5 bubmmoreka [JOK
MOIU(DUKAITMOHHON H3MEHUHNBOCTH, ' https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUAIIMOHHOTO PsAa U
BapHallMOHHOW KPUBOM»
29 Hacnencreennas "3SMEHYHUBOCTb. 14.04-
Jlaboparopuas padota Ne 7. «AHanu3 | 0.5 18.04 bubmmoreka [JOK
MyTalui y 1po30(UIIbl HA TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIIpernapaTax»
30 I'eneTuka yeaoBeka | 21.04- bu6mmoreka [JOK
25.04 https://m.edsoo.ru/863e8d78
31 O06o0menue mo Teme 28.04-
«HacneacTBEeHHOCTh U U3BMEHYHUBOCTD 1 2.05
OpraHU3MOB»
32 Cenekius Kak HayKa 1 MPOLECC 1 5.05-8.05 bubnnoreka [JOK
https://m.edsoo.ru/863e9214
33 MeToabl 1 JOCTUKEHUSI CEIEKIIUN | 12.05- bubnnoreka [JOK
pacTeHUH U KUBOTHBIX 16.05 https://m.edso0.ru/863e9214
34 buotexHonorus kak orpacib 1 19.05- bubmuorexa [JOK
MPOU3BOACTBA 23.05 https://m.eds00.ru/863e¢9336
OBLIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
1 OBOIIOLUS U METO/BI €€ U3yUECHUS 1 2.09-6.09 bubnnorexa [JOK
https://m.edsoo.ru/863ea20e
2 UcTopus pa3BuTHS MpeACTaBICHUN | 9.09- bubmmoreka [IOK
00 3BOTIOIIUHU 13.09 https://m.eds00.1ru/863e9570
3 MukposBotonus | 16.09- bubnuorexa [IOK
20.09 https://m.edsoo.ru/863e9cle
4 ITonmynsauus Kak aneMeHTapHast 23.09-
€IMHHIIA BUJIA U DBOJIIOLUU. 27.09
Hl.;6o jTo HI;H abota Jill'o 1 1 0.5 bubmmorexa LOK
paTop p - ' https://m.edsoo.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIOrHUECKOMY KPUTEPHIO)
5 JIBroKy1ue cuibl (3JIeMeHTapHbIe | 30.09- bubnuoreka [IOK
(bakxTOpBl) IBOIOLUN 4.10 https://m.edsoo.ru/863e9da4
6 EcrecTBenHnsbIit 0T00p 1 ero GopMbI 1 7.10- bubnuotexa [JOK
11.10 https://m.edsoo.ru/863e9ed0
7 Pe3ynbTatel 3BOIIONMN: 14.10-
MPUCTIOCOOIEHHOCTh OPTaHNU3MOB U 18.10
BHU1000pa3zoBanue. JlaboparopHas 1 0.5 bubnuorexa [JOK
pabora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOTICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIEHOTO XapaKTepar»
8 Hanpasnenus u nytu 1 21.10- bubmuorexa [JOK




MAaKpO3BOJOIINHU 25.10 https://m.edsoo.ru/863e9cle
9 Heob6patumocts 3BOMIOLMN 4.11-8.11
10 Ucrtopus xxu3Hu Ha 3emiie 1 METOIbI 11.11-
€€ n3y4eHUs 15.11
11 ['umnoTe3sl MPOUCXOXKACHUS )KU3HU Ha 18.11- bubnmoreka [JOK
3emie 22.11 https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emMIie 1o 3pam U 25.11- bubnuorexa [JOK
rnepuogam 29.11 https://m.edsoo.ru/863eabbe
13 OCHOBHBIE ATaIbI BOJIOHAI 2.12-6.12
PACTUTEILHOTO M JKHBOTHOTO MUDA.
[IpakTrueckas padora Ne 1 0.5 bubnuoreka [IOK
«3y4eHre NCKONIaEMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
PACTCHHIA U )KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpemeHHast cucrtema 9.12- bubnuoreka [IOK
OPraHUYeCcKOro Mupa 13.12 https://m.edsoo.ru/863ea48e
15 DBOJIOIKUS YeTOBEeKa (aHTPOIIOTEHE3) 16.12- bubnnoreka [JOK
20.12 https://m.edsoo.ru/863eac2c
16 Jswxymue cuiibl (paxTops) 23.12- bubnuotexa [JOK
aHTPOIIOreHe3a 27.12 https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH DBOIOLINH 13.01-
YeJloBeKa 17.01
18 YenoBeueckue pacsl U IPUPOJHBIE 20.01- bubnnoreka [JOK
ajanTanuy 4eJIoBeKa 24.01 https://m.edsoo.ru/863eaca2
19 O0600I11IeHNE TT0 TEME 27.01-
«BO3HHUKHOBEHNE U Pa3BUTHE KU3HU 31.01
Ha 3emiie»
20 DKOJIOrUs KaK HayKa 3.02-7.02




21 Cpenbl 00uTaHUs U DKOJIOTHYCSCKUE 10.02- bu6mmoreka [IOK
baxTops 14.02 https://m.edsoo.ru/863eafec
22 AOluotndeckue (HaKTopsl. 17.02-
JlaGopaTopHas pabota Ne 3. 21.02
«Mopdonoruyeckue 0COOCHHOCTH
pacTeHM U3 pa3HbIX MECT 0.5 bubmorexa HOK
https://m.edsoo.ru/863eb10e
obutanusy. JlaboparopHas padora Ne
4. «BnustHue cBera Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYyCa
23 buotnueckue GakTopsl 24.02- bubmuorexa [JOK
28.02 https://m.edsoo.ru/863eb348
24 DKOJIOTUYECKUE XapAKTEPUCTUKU 3.03-7.03
nomysitun. [Ipaktudeckas pabora
No 2 «IToacuér nnoTHOCTH 0.5
MOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHuin»
25 Coo0rmiecTBa OpraHu3MOB — 10.03- bubmuoreka [JOK
OuoIeH03 14.03 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CHCTEMBI 17.03- bubmuorexa [JOK
(9KOCHCTEMBI) 21.03 https://m.edsoo.ru/863eb46a
27 OCHOBHBIE TTOKA3aTeNId SKOCUCTEMBI. 31.03-
DKOJIOTMYECKUE TUPaMUJIbI. 4.04 bubnnorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoticTBa 3xocucteM. Cykueccus
28 [IpupoaHbie s3KOCHCTEMBI 7.04-
11.04
29 AHTpPOIOT€HHBIE SKOCUCTEMBI 14.04-
18.04
30 buocdepa — rinobanpHas 21.04- bubnmoreka [JOK




AKOCUCTEMA 3eMJIU 25.04 https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | 28.04- bubmmoreka [IOK
ouocdepsl 2.05 https://m.edsoo.ru/863ebd 16
32 YenoeyecTBo B Onochepe 3emin 1 5.05-8.05
33 Cocy1iecTBOBaHUE TTPUPOILI U | 12.05- bubnmoreka [JOK
YeJI0BEYECTBA 16.05 https://m.edsoo.ru/863ebale
34 O606menne Temsl «Coo01IecTBa u | 19.05-
HKOJIOTUYECKUE CUCTEMBI» 23.05
OBILEE KOJIMYECTBO YACOB I10 34 | )5
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorus, 10 knace/ Ilaceunnk B.B., Kamenckuii A.A., Pyomos A.M. u ap.;
ITon pemaxkuumeit Ilaceunuka B.B. Axmnumonepnoe o6miectBo «l3marenbcTBo
«IIpocBenieHue»

buonorus, 11 xnacc/ ITaceunux B.B., Kamenckuit A.A., Py6rioB A.M. u np.;
ITon pemakuumeit Ilaceunuka B.B. AxmnumonepHoe oo6imiectBo «l3marenbcTBo
«IIpocBenienue»

buonorusa. 10 xmacc: y4yeOHuWK: ba3oBenii u yrmyOneHHblli ypoBeHb/M.b.
Aragonosa, B.1. CuBornazos.-M.: IIpocsemenue, 2022

buonorusa. 11 xnacc: yueOHuk: ba3oBeiii u yrimyOneHHsiii ypoBeHb/U.b.
Aradonosa, B.W. CuBornazos.-M.: IIpocsemienue, 2022

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

. O6mas 6uonorus. bazoBeiit ypoBenb. 10-11 kmacc. Metonuueckoe mocoOue.
Aragonosa 1.b.-M.: IIpocenienue.

. buonorusa. 10-11 kmaccel: opranmzanuss KOHTpoJisi Ha ypoke. KoHTpoisbHO-
u3MeputensHbie MmaTepualsl / coct. JI.A. TenmaeBa — Bonrorpan: Yuutens, 2020
r.

. KontponbHo-usmepurensusie Matepuanbl. buonorus. 10 kmacc / coct. H.A.
bormanos. — M.: BAKO, 2019.

. Kupunenko A.A. buonorus. COOpHUK 3a7a4 MO T€HETUKE JJIsi MOATOTOBKHU K
EI'D. JIETYOH, 2014.

. Kupunenko A.A. Monekynsapraas Ouonorus. COOpPHHK pa3HOYPOBHEBBIX
3aganui J1j1g nmoarotosku k EI'D.JIET'MOH, 2014.

. Konecnuxkos, C.1. buonorus. Oxonorus. [loaroroska k EI'D. JIETTMOH, 2019.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

. «Emuras  xommekmus  [udposeix  OOpaszoBatenbHbix  PecypcoB»  (Habop
mudpoBeIX pecypcoB k yueOHukam auHuM B.B. Ilaceunuka) (http://school-
collection.edu.ru/).

. https://resh.edu.ru/subject/5/5/
. DNeKTpoHHBIN yueOHuK «buomorusi». http://ebio.ru/




4. DnextponHas 6ubmuorekahttp://djvu-inf.narod.ru/ -
5. - Caiit sBnsercss MHTepHET — Bepcueld yuyeOHOro Kypca Ha KOMIAKT-IUCKE
"OtkpsbiTas buonorusa".http://biology.ru/index.php
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