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HOACHUTEJIBHASA 3AIINCKA

IIpu pazpaboTke mHporpaMmbl MO OUOJIOTUU TEOPETUYECKYID OCHOBY IS
ompeNesieHus] TOAX0A0B K (OPMUPOBAHUIO COJIEpkKaHUA Y4EOHOTO mpeameTa
«buonorus» cocraBwin: KoHUenrtyaidbHble mnonoxkeHus PIroOC COO o
B3aMMOOOYCIIOBJIGHHOCTU  IIEJIeH, CcoJlepKaHus, pe3yjbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00 OOILIUX LETAX U
MPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
oO1ero oopazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(uKe
Ouosiornu, €€ 3HAYCHUW B TIO3HAHUM S>KUBOM TMPUPOABI U OOECIeUEHUU
CYIIECTBOBAaHUsI 4esioBedecKkoro oomiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
ompeiesieHbl OCHOBHBIE (DYHKITUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma no 6uonoruu 1aét npeacTaBiIeHue o Lelsx, 00 001Iel cTpareruu
0o0yueHUs, BOCTUTAHUS U PA3BUTHS 00YUAIOIIMUXCS CPEICTBAMU YIEOHOTO MpeIMeTa
«buonorusy, onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIepKaHUE, ero CTPYKTYPY,
pacripefiesieHue o pasjieliaM U TeMaM, PEKOMEHIYyEeMYIO TOCJIeI0BaTeIbHOCTh
U3yYCHHs y4eOHOTO MaTepraja ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€l, JIOTUKK 0Opa30BaTENLHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jaromuxcs.

B nporpamme 1o 610J0THN TaKKe YUYUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METalpEeAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIbHOMN
NEeATeIIbHOCTH/YUeOHBIX JCHCTBHM OOYUYarOIIMXCS 110 OCBOCHHUIO COJICP)KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme no 6monorum (10—11 kmaccel, 6a30BbIN yPOBEHB) pean30BaH
NPUHIIAIT TPEEeMCTBEHHOCTH B HW3Y4YEHUM OWONOrum, Onarojaps 4emy B Hei
MPOCMATPUBAETCA HANPABICHHOCTh HAa pPa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHMUS, IIEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTHIECKOTO MBIIUICHHUS, PEJCTABICHUN O 3J0POBOM
oOpa3e XU3HM U OEpeKHBIM OTHOIIECHHUEM K OKpYXalollel MPUpPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIIEOMOTOTUYECKUX TEOpUH, a TaKkKe 3HAHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa U CYNIHOCTA OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIIECCOB B MPOTpaMMe MO OWOJIOTHH YACICHO BHUMAaHUE HMCIOJIH30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEIHEBHOM JKU3HU ISl PEUICHUS MPUKIAIHBIX 33724, B
TOM d4HCIe: MPOPUIAKTUKN HACIEACTBEHHBIX 3a00JE€BAaHUN YEJIOBEKa, MEIHUKO-
F€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000OCHOBAHHUS SKOJOTUUECKH 1€1€CO00Pa3HOro
MOBEJICHUS B OKPY’KAIOIIEH MPUPOIHON Cpele, aHalr3a BIUSHUS XO3IMCTBEHHOMN
NEATENIbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX HKOCUCTEM.
Ycunenne BHUMaHHWS K TPUKIATHON HAMPABICHHOCTH YYEOHOTO TpeaMera
«buonorus» NpoauKTOBaHO HEOOXOIUMOCTHIO 00ECTIEUeHHS] YCIOBUM JJIsI pEILICHUS



OJIHOM M3 aKTyalbHBIX 3a]a4 IIKOJbHOIO OMOJIOTrMYECKOro o0pa3oBaHus, KOTOPas
npeanoiaraer GOpMUPOBaHHE Yy OOyYAIOIIMXCS CHOCOOHOCTU aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0pa3oBaHMs 3aHUMAET BaXHOE
Mecto. OnHa obOecnieunBaeT (GOpMHUPOBAHUE Yy OOYYAIONIMXCS MPEICTABICHUM O
HAay4YHOM KapTHUHE MHUpA, paciiupseT U 000OUIaeT 3HAaHMS O >KUBOW MpHUpoAe, €€
OTJIMYUTENIbHBIX NPU3HAKaX — YPOBHEBOW OpraHM3allMd WU 3BOJIIOIMUH, CO3AET
yCIIOBUSL  JUJIsi:  TO3HAHWA  3aKOHOB  JKMBOM  OpUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HHU, IKOJIOTMUYECKOr0 MBIIUIEHHUS, IEHHOCTHOIO OTHOLIEHUS K dUBOM MpUpoje
U YEJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIUTATENbHBIX U
pa3BHBAIOIIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATHM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun odOecrnednBaeT ycioBus JUisi GopMupoBaHUs
WHTEJUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
PEACTaBICHUSAMH U3 APYTUX YUCOHBIX MTPEAMETOB, B YACTHOCTH, PUBHKHU, XUMUU U
reorpaguu. HazpaHHble TOJIOKEHHS O TMpeJAHA3HAYEHUH YYeOHOro MpeameTa
«buonorus» coCTaBMIM OCHOBY JJis ONpENeNieHUs IMOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAaHHMIO €r0 COJIEpXKaHUs, MPEICTABICHHOIO B IpPOrpaMMe IO
ouonoruu.

OT160p coxepkanmsi yueOHOro mpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYHIIECTBJIEH C TMO3ULUNA KyJIbTYypOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OOyuUaromuecs AOKHBl OCBOUTH 3HAHWS M yMEHUS, 3HAUMMbIC MJIs
dbopMupoBaHusi 00IIEH KyJIbTYpBI, OINpPEACISIONINE aJeKBAaTHOE IOBEIICHUE
YeJIOBeKa B OKPYIKAIOIIEH NMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aedrernbHocTH. Oco0oe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPBIE CITYy>KaT OCHOBOU IJIsi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIONIMX  T'yYMaHH3AIlUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CTpyKTypHUpOBaHUE COAEpPKAHUS YYEOHOro MaTepHaja B IPOrpamMme Io
OMONIOrMHM OCYIIECTBICHO C Y4YETOM TMPUOPUTETHOrO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLIMHU. B COOTBETCTBHHU C 3THM B CTPYKType yueOHoro npeamera «buomgorus»
BBIJICJICHBI CIICIYIONINE COJlepKaTeabHble JIMHUM: «buonorus kak Hayka. MeToabl
Hay4YyHOro mno3HaHus», «KieTka kak Ouosornyeckas cucteMa», «OpraHu3Mm Kak
Ouonorunyeckas cucremay, «CuctemMa U MHOrooOpazue OpPraHMYEeCKOro MHUpPay,
«IBOJIFOLHS KUBOU IPUPOABDY, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.



Henp m3yuyenus yuebHoro mnpeamera «buomnorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAbHOU
OpraHu3alMyi >KUBBIX CHCTEM pa3HOT0 paHra M MPUOOpPETEeHUE YMEHUH
WCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTxkeHue 1einu u3ydeHus: yueOHoro npeamera «buomorus» Ha 6a3oBoM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUU O OHOJOTHYECKUX TEOPHSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTe3axX, MpaBUiiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX Hay4YHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOPa3u U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIlUH, BBIJAIOIMINXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y 0OyYaromMUXCS TMO3HABATEIBHBIX, HHTCIUICKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpOllecCe aHaIu3a JaHHBIX O MyTSAX Pa3BUTHUSA B
OMOJIOTMM HAyYHBIX B3TJISJIOB, HJACH W TOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINH;

CTaHOBJIEHHE Yy oOydJarommxcs oOmeld KyJabTypbl, (GYHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBICHATH U OLIEHUBATDH SIBICHUS OKPY>KAIOIIETO
MUpa )KMBOU MPUPObI HA OCHOBAHUY 3HAHUH U OIbITA, IOJYyYEHHBIX IPU U3yYCHUU
OHOJIOTHH;

dbopMupoBanue y O0OydYalONmIUXCS YMEHMM WUIIOCTPUPOBATh 3HAYCHHE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI M arpoOUOTEXHOIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IIPUPOIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUS AITHUYECKUX
HOPM IIPU HNPOBEIECHUU OMOJIOTMYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE IIEHHOCTH OHWOJIOTMYECKUX 3HAHWM ISl TOBBIMIEHUS YPOBHS
AKOJIOTUYECKOUN KYJIBTYpHI, I JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUHN B TIOBCETHEBHOW JKU3HU TSI
OLICHKH IOCIIEICTBUN CBOEU AEATEILHOCTU MO OTHOLICHUIO K OKPY’KAIOLIEH Cpee,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpemnero oOmiero obpaszoBanmsi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBISICTCS 00S3aTEIbHBIM yYE€OHBIM TMPEIMETOM, BXOJSIIAM B
cocTaB npeaMeTHol obsactu « EcrecTBEeHHO-HAayYHbIE TPEAMETHD.

JI1s1 u3yueHust 6MoJioruu Ha 6a30BOM YpOBHE CpeJIHEro 001iero o0pa3oBaHus
otrBoauTcs 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 ximacce — 34 gaca
(1 yac B Henento).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uinocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHMM COBPEMEHHOW HAy4YHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmuier 1 cxembl: «MeTo bl MO3HAHUS JKUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBHEKTOBY.

Tema 2. ’)KuBble cUCTEMBbI H X OPTraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandue
YKUBBIX CUCTEM OT HEOPraHUYECKOU IPUPOJBL.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alMN OMOCHUCTEM:
MOJICKYJISIPHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJSAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYECKHI ), OnochepHBIH.

JdeMoHcTpanum:

Tabnuupr u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HU», «YPOBHU OpraHU3AINH
YKABOU IIPUPOABDY.

O6opynoBanue: Mojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. Bosia 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKIIMKM BOABI W MHMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne OelKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnnmblie 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (ME€pBUYHASA, BTOpUYHAs, TPETUYHAS U
YeTBEPTUYHASA CTPyKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



depmeHThl — Onosiorndyeckue katanuzatopbl. CTpoeHue GepMeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas crneuupuyHoctb. Kodepmentsl. Butamusbsl. OTianums
(hepMEHTOB OT HEOPTraHUUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaxXapu/ bl (TJIFOK03a, pru003a U 1e30KCUPpr003a), TUcaxapuIbl
(caxapo3a, JakTo3a) MW TOJHUCaxXapuabl (Kpaxmaja, TJIUKOTeH, IeJUII0JI03a).
buonornueckue PyHKIIMM YTI€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouabl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIUIUJIOB KAK HICTOUHUKOB SHEPTHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hykneotuasl — MOHOMEpHI
HyKkJIeruHOBbIX KUCHIOT. Ctpoenne u ¢pynkuuu JTHK. Ctpoenue n ¢pynkiuu PHK.
Buasl PHK. AT®: ctpoenue u GhyHKIMH.

[uTonorus — Hayka o kietke. Knerounas teopusi — mnpuMep B3auMOJEHCTBUS
ujel u (HaKToB B HAYYHOM TTO3HAHUU. MeTO/1bl U3yUCHHS KIIETKH.

Kinerka kak nienoctHas kuBas cucrema. OOmiye npu3Haku KJIETOK: 3aMKHYyTast
HapyxHass MemOpana, Moiekyiasl JIHK kak renernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tunel K1€TOK: »JyKapuoTHYecKas M MpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUusl TpoKapuoThdyeckoil kieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TIIMKOKAIUKC, UX
dbynkauu. [Tnazmarudeckas memOpaHna, e€ cBolicTBa U pyHkuuu. [luTomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHouabl kietku: OIIC, ammapar ['ombmxw,
nu3ocoMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJAPUH, IUIACTHBL.
[IpoucxoxxaeHne MHUTOXOHApPUH W TuiacTuA. Buapl 1actun. HememOpanHbIe
OpraHoOUbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LEHTPHUOIU, PECHUYKH,
KIyTUKU. OYHKIIMN OPraHOUIOB KJIETKU. BrirroueHus.

SAnpo — perynaropusiii 1ieHTp kiaeTku. CTpoeHme smpa: siaepHas o00JI0YKa,
KapuoIlla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Jnarpammel: «PacripenesieHne XuMUYECKUX 3JIEMEHTOB B HEKUBOW IPUPOAEY,
«PacmpenienieHne XUMHUYECKUX SJIEMEHTOB B KUBOW MPUPOIE.

Tabmuiel u cxeMmbl: «llepuoamyeckass Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CtpoeHne MoJIeKyJbl BOJIb», «brnocunTtes Oenkay», «CTpoeHre MOJIEKYJIbl OeKay,
«Ctpoenne pepmenrtay, «Hykmneunossie kuciaotel. JJHK», «CtpoeHne moiaekysbl



AT®», «CtpoeHne 3yKapHuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOW KIIETKWY,
«CtpoeHue pacTUTENbHON KIETKW», «CTpoeHuE MPOKAPUOTHUYECKON KIIETKUY,
«CTtpoeHue sipa KIEeTKN», « YTIEBOABDY, «JIUmuab».

O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYJOBaHUE MJid MPOBEICHUS
HaOJIOJICHUM, W3MEPEHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

JlaboparopHass pabota Ne 1. «M3ydyeHue KaTaIUTUYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)».

JlaGopatopHast pabora Ne 2. «M3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUi IMOJi MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUxX
OMMCAHUEY.

Tema 4. /KuzHenesiTeJJbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALINS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporlecca
Metabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BeniecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Ponb ¢pepmMeHTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BiusHue ycnoBuii cpeqpl Ha (POTOCUHTE3 M CIOCOOBI MOBBIIMICHUS €T0
IPOJYKTUBHOCTH Y KyJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOInue OakTepuu. 3HaUeHHEe XeMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHUE YHEPTUHU B KIJIETKE. DTaIlbl YHEPTeTUIECKOro oOMeHa. [ mukonms.
bpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHrte3a. [‘enernueckas wuHbpopmarus wu JIHK.
Peanuzanus reHeTndeckoil uH(pOpManMu B KJIETKE. [ €HETHYECKUU KOA U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Hexnerounsie ¢popmbl Ku3HU — BUpPYCHI. MicTopus oTkpeiTusi Bupycos (/. H.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynoaedpunura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

Ioptpetsr: H. K. Konbuos, /1. M. UBanosckuii, K. A. Tumupsses.

Tabnuier 1 cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMen», «Ximoporact»y, «Potocunres», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTndeckuil Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukin Bupyca CIIN/a,
Oakrepuodaray, «Pemmukauus JHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KieTku», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii 1muki, wiv >KU3HEHHBIM LUK KieTku. MHTepdasza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Pernmukaruss — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL.
JlunmonaHBIA W TAIUIOWJHBIH ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinerkn — Muto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
pPa3HbIX CTAAUAX MUTO3a. bUOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@opMbI pa3sMHOKEHUS OPTaHU3MOB: OecCIoyioe U MmoyioBoe. Buasl Oecronoro
Pa3sMHOXKEHMS: JICJICHUE HAJBOE, II0YKOBAaHHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VMcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3HaY€HUE I CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoHcXoisiue Ha CTaAusX Meno3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3Ha4YECHUE MEH03a.

'ameTtorenes — mpoiiecc 0Opa30BaHUs TIOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TMOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30ou], SHIEeKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0oA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Dtanbl YMOPUOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisiuus, opranoreHes. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HeNpsAMoe (JIUYMHOuYHOE). BiusiHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOICTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3sMHOXKEHUST OPraHu3MoB», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounwiit nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «llpsmoe u HenpsAmMoe pa3BuUTHE», «I aMEeTOTeHe3 y MIIEKONUTAIOIIUX U
4yeoBeKa», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MMKPOCKOTI, MUKpPOIpENnapaThbl «CnepmaTo30usl
MJIEKOTIUTAIOIIEroy, «SiekneTka miekonuTarmero», «Kapuokrnues B KieTKax
KOpeIlKa JyKa», MarHuTHas MOJEb-almuiuKanus «JleneHue KIeTku», MOJeNb
JIHK, Mmozaenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Neo 3. «HaGmronmenwe muTo3a B KIETKAaX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIperapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsiencTBeHHOCTh M1 H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuKd. Mictopust pa3BUTHSA TeHETUKU. Posib uTonoruu
U SMOpHOJIOTMH B CTAHOBJIEHWW TEHETHKU. BKiam poccHiickMX U 3apyOesKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUH,
HUTOT€HETUYECKHUI, MOJIEKYJISIPHO-TeHETHUECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnuecKkast CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnenem.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHOooOpa3usi THOPHUIOB TIEPBOTO
nokosieHus. [IpaBuiio qoMuHUpOBaHMS. 3aKOH pACIICIICHUS TPU3HAKOB. [ 'unoresa
YuCTOTHI raMeT. [1oyiHOe 1 HenmoaIHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
Ananusupyroniee ckpemuBanue. Mcnonb30BaHne aHATM3UPYIOWIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuermienHoe HacneaoBanue mpu3HakoB. Pabora T. Moprana o ciersieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapynieHne cuenieHnst FeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUeCKHUEe KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpeAeeHUE MoJjia. AyTOCOMBI U TOJOBbBIE
XxpoMocombl. ['omorameTrHele M TreTeporaMeTHble oOpraHu3mbl. HacnenoBanue
MPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BUIBI N3MEHUMBOCTH: HEHACIIEACTBCHHAS M HACJICICTBECHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapualimoHHbIN psif ¥ BapuallmoOHHAas KpUBasl.
HopMma peakunu npusnaka. KoauuecTBEHHBbIE M KAYECTBEHHBIE MPHU3HAKH U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIITMOHHON W3MEHUHUBOCTH.

HacnencTtBennas, wiam TeHOTUNHYECKas, H3MEHYHMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Melo3 U TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Knaccudukanus MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUUHBI MyTaluid. MyTtareHHsie (pakTopsbl.
3aKOH rOMOJIOTMYECKUX PSI0B B HaciaeAcTBeHHOM u3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HaciaeACTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHEaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKU, OMOXUMUYECKHUI,
MOJIEKYJIIPHO-TE€HE TUYECKU. CoBpemMeHHOE OTpeesICHUE IreHOTHIIA:
MTOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[111P-anamm3a. HacneactBenubie 3a0ojieBaHUS 4YeJOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACIEJICTBEHHOM MPEeApacIOOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTuueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TCHETHICCKUX
Oone3Her. MeanKko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUH TCHETHYCCKUX 3a00JICBaHUI YEITOBEKA.

JdeMoHcTpanum:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBunos.

Ta6muier 1 cxembl: « MOHOTHOPHIHOE CKPEIIMBAHNE U €70 ITUTOTCHETHYCCKAas
OCHOBa», «3aKOH pacIIeIJICHUS U €ro IUTOreHETHYECKasi OCHOBaY», «3aKOH YUCTOTHI
rameT», «lurubpumaHoe ckpemuBanuey, « L {luromorndueckne 0CHOBBI TUTHOPHUIHOTO
CKpemuBaHus», «Meno3», «BzaumonencTBue amieabHbIX TEHOBY, «I €HEeTHYEeCKHe
KapThl paCTeHHUH, >KUBOTHBIX M 4elioBeKa», «['eHeTnka momna», «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CUEIUIEHHOTO ¢ TMojJoM», «KaproTumbl yemoBeka M >KMBOTHBIX»,
«Bunpl m3mMeHYnBOCTHY», «MoaudukarmoHHas H3MEHUYHBOCTHY, «HaciemoBanme
pesyc-akropay, «I'eHeTHKa TpynI KpoBu», « MyTallnOHHAS K3MEHUIUBOCTD).

OOGopyaoBaHue: MOACTU-ANIUIMKAIIMA «MOHOTHOPUIHOE CKpEIIUBAHHEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOI U MUKporpenapat «po3oduna» (HopMa, MmyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repoapuit «I'opox moceBHOM».



JlabopaTopHble U NpaKTH4YecKHe PadoOThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTMOPHUIHOTO H
OUTHOPUAHOTO CKPEIIMBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «/3yueHue MoauUKaIMOHHONW WU3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnast pabora No 7. «AHanu3 MyTanuil y apo30¢puibl Ha TOTOBBIX
MUKpONpEnapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHue W aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenieknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3ap0oXkaAeHHe CEJEKIMH U TOMECTHUKALIUS.
VYyenne H. U. BaBuiioBa o nieHTpax MpoUCX0kKACHHUSI © MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCXO0XKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPO/a, IITAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIH OTOOPHI B
CEJICKIIMU pPACTeHM U KUBOTHBIX. OlleHKa 3KcTepbepa. biIn3kopoacTBeHHOE
ckpemBanue — HUHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUWE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHe3 u nmojyuyeHue
NOJIMIUIOUIOB. JIOCTHKEHUS CENEKIIUU PACTEHU, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buoTexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcrenneix opranu3moB. KieTouHas
nHxeHepus. Knertounele KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONIPOIYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPTraHU3MOB.

Okonoruyeckue M dTHdeckue  mpodbimembl. MO  —  reHeTHYecKu
MOIU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuubr u cxembl: Kapta «lleHTpBI MPOUCXOXKIEHUS W MHOTO00pa3ms
KYJbTYPHBIX pacTeHuit», «Ilopoabl q1oMamHuX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacreHuity, «Otnanénnas ruopuausanusy, «Padotel akagemruka M. @. FBanoBay,
«llonmummonausi», «OObEeKTh OuOTEXHOJNOTUW», «KieTouHble KyabTypbl U
KJIOHMpOBaHUE», « KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJsKH TUIOI0B M KOPHETIIIONOB JUKUX ()OPM U KYJTbTYPHBIX
COPTOB pacTeHui, repoapuit «CeabCKOX03IMCTBEHHBIC PACTCHUS».

JlaGopaTopHble M MpaKkTHYecKUue padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHXKCHHS CEJICKIUU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHILIMIO, IJIEMEHHY IO bepmy,



COPTOMCHBITATENbHBIM  Y4YaCTOK, B TEIUIMYHOE XO3AKUCTBO, JaOOPaTOPHUIO
arpOyHHMBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOLIHOHHASI OHOJIOT HSI.

[IpennochiiKu BO3HUKHOBEHUS HSBOJIOLMOHHONW TEOPUH. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouonoruu. BiusHuEe 3>BOTIOLMOHHON TEOPUM HA pPa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBujerenscTBa ABOJONUHU. [lajieOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMAaJl€OHTOJIOTHYECKONW JICTOMUCH, TEPEeXOaHbIE (HOPMEI.
buoreorpaduyeckue: cxoncTBoO U paznuuue GpayH u GpIop MaTEPUKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4us IMOPHUOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTHYHEIE,
pyAMMEHTapHBIC OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IyTeH y BCex
OpraHU3MOB.

OpomronmonHass Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONMM BHIOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXKEHHUE TPU OTrPAaHUYEHHOCTH PECYPCOB, HEOMNpEAEeIEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Boironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [Tonmynsinusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBxymue cuibl ((paKTOphl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMynsiliMOHHBIE BOJHBI M Jpeid
reHoB. M30as1ust U MUrpamnusi.

EctectBeHHbIii 0TOOp — HampaBiusomuii (Qakrtop dBomronuu. DopMeI
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMop(h03bl M HAUOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHH:  (priieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue oT HecneuualTu3upoBaHHBIX MpeakoB. lIporpeccupyroias
crienuanu3anus. AfanTUBHAS payalysl.

JdeMoHcTpanum:

[Toptpertsr: K. JIunnein, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromutep, A. H. CeBepios.



Tabnuupl u cxembl: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiie», «3apoIbIIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OoprObI 32
cyliectBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroodpasue copToB pacTEHUN»,
«MHoroo6pasue  moOpoA  >KMBOTHBIXY, «ITomysAamumy, «MyTauuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Waumoamanrtanum», «OOmas maereHeparus»,
«/IBmkymme cuibel sBodonuny, «Kapra-cxema wapmpyra nyrtemectBus .
HapBuHa», «bopbba 3a cymiecTtBoBaHue», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«"eorpaduueckoe BUI000pa30BaHE», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0Op TUIOJIOB U CeMsiH, KoJuiekiusa «[IpuMepsl 3alIUTHBIX MPUCIOCOOJECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJICHUS SBOJIONHUN», 00bEMHAs MOJETh
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoieKus «DOpMBI COXPaHHOCTHU
HUCKOMAE€MbIX JKMBOTHBIX W pacTeHUil», wMojenb anmaukanus «llepekpéct
XPOMOCOMY, BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKW,
MUKporpenapart «/[po3oduna» (Hopma, MyTanuu GOpMbI KPEUTLEB U OKPACKH TEJIa).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast pab6ora Ne 1. «CpaBHeHHE BHIOB MO MOP(OIOTHUECKOMY
KPUTEPHUION.

JlaGopatopnas padota Ne 2. «Onucanue NpucnocoO0JIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuHble rumoress
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XUMHUYECKas
HBOMIOIMS. AOHMOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTraHWYECKHUX.
DOKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BOMoIMU. HadanbHble STamnsl
o6uonornyeckoit »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue meMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHME MNPOTOKJIETKHU. [lepBpie KIETKM M KX 3BOJIOLUS.
®opMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTAHU3MOB.

PazButne xu3nu Ha 3emuie 1o 3pam U nepuonaM. Karapxeil. Apxeiickas u
nmporepo3oiickass dpel. llameosoiickas spa u €€ mepuoabl: KeMOPUICKUM,
OPJAOBUKCKHM, CHUTYPUHUCKHM, JEBOHCKU, KAMEHHOYTOJIbHBIA, IEPMCKHH.

Me3o030¥icKkas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1epuoApl: NaJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapakTepucTUKa KIMMAaTa U TeOJOrMYECKUX MpoueccoB. OCHOBHBIE ATallbl
ABOJIOLIMKM PACTUTEIBHOIO M KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHU u
XKUBOTHBIX. [l0siBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.



Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOJMoIUU. OCHOBHBIE
CUCTEMATHYECKUE IPYIIBI OPraHU3MOB.

OBOJIIOIMUS YeJIOBEKa. AHTPOIIOJIOTUS KaK Hayka. PasButue npeacraBieHui o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHeza. (Cxoncrtsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesa. HacneactBeHHas K3MEHYMBOCTD
U ecTecTBEeHHbI 0TOOp. OOILIEeCTBEHHbIH 00pa3 >KU3HU, WU3TOTOBJIEHUE OPYIUi
TPYJla, MBILIEHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMenblid, Yenosek npaAmoxomsamud, YenoBek HeaHAepTaabCKuK, YenmoBek
pa3ymHbIil. Haxonku #ckomaembIX OCTATKOB, BpeMsl CYIIECTBOBaHHS, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPY UL

YenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYLIECTBOBaHUS. EJMHCTBO 4enOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3uukHoBeHue CoiHeYHOW cucteMbl», «Pa3Butue
OpraHuyeckoro mupa», «PacturenpHas KieTka», «KHBOTHas  KJIETKay,
«IIpokaprotnueckas KkieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUS 4YEIOBEKAa U YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTMYECKHX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YenoBeKay, «/lpeBHeunmune moan», «peBHue moam», «llepBbie
COBPEMEHHBIE 0N, «Hea0BeYeCKue pacs».

O6opynoBanue:  Mymspku — «[IpoucxoxxaeHne — dvenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEPTajabla, KPOMAaHbOHIA), CIEHKH WIH
M300pakeHUss KAMEHHBIX OpYyAUH NEPBOOBITHOTO YeNOBeKa (KaMHHU-YOIIIEPHI,
pybuna, ckpebna), TreoxpoHoJoruueckas Tabnuma, Koyuiekiuus «Dopmbl
COXPAHHOCTHU NCKONAEMBIX JKMBOTHBIX U PACTCHUI.

JlaGopaTropHble M MpaKkTHYecKUue padoThbI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMAEMbIX OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIHSIX.

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl 4 OKpYysKawlas cpeaa.



DKoJorus Kak Hayka. 3aJau U pasJeibl 3KOJOTUUA. MeTOobl KOOI MYECKUX
UCCJEeI0BaHUNA. DKOJIOTMUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YeJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYIlHAas, MOYBEHHAs,
BHYTPHUOpPTraHU3MEHHASI.

Okonornyeckue (Gakrtopel. Krnaccupukamuss 5KOJOTHYECKUX (PAKTOPOB:
abuoTtuyeckue, OMOTHYECKHE M AaHTPONOreHHble. JlefcTBHE HKOJIOTHYECKHUX
(bakTOpOB HAa OPTaHU3MBL.

AbGuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. POTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTUYECKHX  (DAKTOPOB.
buonorudeckre puT™MBI.

buotnueckue dakTopsl. Buabl OMOTHYECKUX B3aMMOICHCTBUN: KOHKYPEHIIUSA,
XUIIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepaiusi, MyTyaliusM,
KOMMEHCaIU3M (KBApTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAJIN3M, HEUTpaIU3M.
3HaueHUE OWOTHYECKMX B3aUMOJICHUCTBHM [IJIi CYIIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuuu. OCHOBHBIE MOKa3aTeln
NOMYJISIUU: YUCIECHHOCTh, IUJIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanud. JJlnnaMuka 4ucIeHHOCTU MOMYJISIIIUKA U €€ PeryJsius.

JdeMoHcTpanum:

[TopTpetsl: A. I'ym6onbar, K. @. Pynbe, D. ['ekkerns.

Tabmuupr u cxemsl: kapta «[Ipupoansie 30HbI 3emin», «Cpenbl oOUTaHUA
opranu3mMoBy», «®doronepuoanzm», «llonmymnsiiuu», «3aKOHOMEPHOCTH pOCTa
YHCIICHHOCTH NOMYJISIUU HHGY30puu-Tyhenbkn», «[lumessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlabopatopnas pabdora Ne 3. «Mopdonoruueckne 0COOEHHOCTH PaCcTECHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BrnusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCca».

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJISLUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo0mecTBa 1 IKOJIOTHYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Buabl-momuHantel. CBs3u B
ouoreHose.

Okonoruyeckue cuctembl (dkocuctemsbr). [lonsitue 00 »dKocucreMe u
ouoreoneHoze. DyHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOJYLEHTHI,
KOHCYMEHTBI, peaylieHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH d3KocucTeMbl. [TunieBrie nienu u cetu. OCHOBHBIE
MOKa3aTeIu HSKOCUCTEMbl: Omomacca, MPOAYKIHS. DKOJOTMYECKHUE MUpaMUJIbL:



MPOAYKIIUU, YHMCICHHOCTH, OuoMacchl. CBONCTBA HSKOCUCTEM: YCTOWYHBOCTD,
camoperynisnus, pa3sutue. Cykueccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO
WJIY IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE ~ DKOCHUCTEMBI.  ATPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAUCHHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznHooOpaszue kak Qakrop ycToumBoCcTH »dKocucteMm. CoxpaHeHue
OMOJIOrMYECKOTO pPa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U CTPyKTypa
ouocdepnl. KuBoe BemectBo u ero Qgynkuuu. OcobeHHOCTH OHOcPepbl Kak
100anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
o6uocdepe.

KpyroBopoTsl BelecTB 1 OMOTC€OXUMHUUECKHE UKLl 3JIEMEHTOB (yriepoa,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B Omochepe 3emin. AHTpONIOreHHbIe U3MEHEHUsI B Onocdepe.
I'moGanbHbIE 2KOIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHME MPUPOIBI U YenoBeuecTBa. CoxpaHeHue 6nopazHoodpas3us
KaKk OCHOBa YycroilunmBoctH Ouocdeprl. OCHOBa palMOHAIBLHOTO YIPABICHUS
IPUPOJHBIMU PECYpCaMU U UX UCIONb30BaHue. JlocTHKeHUsT OMOJIOTUY U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmumer u cxemsl: «llumesbie 1enu», «bUOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubie coobmiectBay, «llenmn nutanusy, «IKoJorMYecKas MHPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomenos Bogoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIC BO3ICHUCTBUS HA IPUPOAY», « BaKHENIIINE UCTOYHUKH 3arpA3HECHUS
BO3/lyXa W TPYHTOBBIX BO», «llouBa — BakHeimias cocTaBistomias ouochepsn,
«®Daktopel  gerpamanuu  mouB»,  «llapHukoBwii  dddexT»,  «DakTOpbI
pPaANOaKTHUBHOTO 3arpssHeHust Ouocdepr», «OOmas crpykrypa Ouochepsn,
«Pacnpoctpanenne xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT azota B mpupoie».

O6opynoBanue: Mojaenb-ammInKanus «Tunuaable OMOIEHO3b», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoMeKIuu «buorienosy, «Bpeaurenun BakHEHIITUX
CETbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKIIMY PACTCHUNA 1 )KUBOTHBIX,
MpUHAJJIeKAIINE K Pa3HBIM SKOJIOTUYECKUM TpyIinaM oJHOoro Bujaa, KpacHas kuura
Poccuiickoit  ®enepanuu, H300paKeHUsT OXpaHSEMbIX BHJIOB pPACTCHUH U
KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNUOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiMBarOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalollUMHCS TporpaMM  CpeaHero o0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHHIO  OHOJIOTHH,
IIeJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUNW JHUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS mpeameTa «buonorus» AoCTUTraroTCs B
€IUHCTBE Yy4YeOHOW W BOCIHUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHHWSA, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M IMPABOIOPAJKY, YEJIOBEKY TPyJa M CTaplieMy IMOKOJCHHUIO,
B3aMMHOT'0 YBa)XKCHHS, OEPEKHOIO OTHOIICHUS K KYJBTYPHOMY HACICIHIO M
TpaJIusIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, Opupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHUSA YyueOHOro mpenmeTra «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH IIO3UIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAllMH, TIO3UTUBHBIX  BHYTPEHHUX  YOEXJCHHM, COOTBETCTBYIOIIHUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIbHOMN JIEATEIbHOCTH, B TOM YHUCJI€ B YACTH:

1) rpakIaHCKOT0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yYaIomIerocsl Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 0053aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM NEATEIbHOCTU TP CO3IaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW Y4YeOHBIX ¢ T[O3HABATENIBHBIX 3aJlad, BBINIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATEJIbHBIX M HCCIEIOBATECIILCKUX 3a/ad4, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEBHOCTH;

2) NIaTpUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKOM IpaXkTIaHCKON UEHTUYHOCTH, TAaTPHUOTU3MA,
YBa)KEHHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepen PonnHoi, roproctu
3a CBOM Kpail, cBor0 PoauHy, CBOM fA3bIK U KyJbTypy, IPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOMBL,
NOCTHXKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHHIO M 3amuTte OTedecTBa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUE YXOBHBIX IECHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHPYACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWMHOM JXU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAash 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3AECUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3uuyeckoro BocnutaHus, (GopMUPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBHOIO 0JIArONMOJyYHs:

MOHUMAaHUE U peaau3alius 3JJ0poBOro u 0€30macHOro o0pasa Ku3HH (310pOBOE
MUTaHKUEe, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryjaspHas (Qu3uyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYAIBHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYaIIMIX, YTPOXKAIOIINX 37]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW W COLUAIbHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJHSATH TAKYIO €STEIbHOCTD;

UHTEpEC K pa3iuyHbIM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peal30BBIBATH
COOCTBEHHBIE )KHU3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0OOpa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3KOJIOTHYECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HX BO3MOXHBIX TOCIEACTBUU IS
OKPY>KAIOIIEH CPEbI;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa JKOJOTHMYECKHX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YUCHUH OMOJIOTUH 3HAHUS
M yYMEHUS TpU  pEHIeHuHu NOpoOieM, CBSI3aHHBIX C  pallMOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX HA COXpPaHEHHWE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
IKocHUCTEM, Orochephl);



AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPEJ OKPYKAIOLIEH TPUPOJHON
cpele, yMEHHe MPOTrHO3UPOBAaTh HEOJIATONMPUSATHBIE SKOJOTUYECKHUE MOCIEICTBUS
NPEANPUHUMAEMBIX NEHCTBUN U NPENOTBPALIATD UX;

HaJIMYME PA3BUTOTO SKOJIOTMUECKOT'0 MBIIICHUS, SKOJIOTHYECKON KYJIbTYpHI,
OmbITa NesATENbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABAaTEIbHON, KOMMYHHUKATUBHOM M COLIMAJIBbHOMN
MPaKTUKE, TOTOBHOCTH K yYaCTUIO B IPAKTUYECKOHN NEATEIbHOCTH SKOJIOTUYECKON
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE $I3BIKOBOM M YHUTATEIbCKOM KYJBTYpbl Kak CpelICcTBa
B3aMMOJICHCTBUS MEX]TY JIFOJABMH U TIO3HAHUS MUPA;

NOHMMaHWe creuuuku OUOJOTMM KaK HayKd, OCO3HaHUs €€ poju B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
Npe/ICTaBlIeHus 00 OKpY)KalolleM MHpE Kak O €AMHCTBE MPHUPOIbI, YEJIOBEKa U
oOmIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEHM M pEIICHUU NpodsieM
COXpaHEeHHs IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJOTHU MJIi COBPEMEHHOW ITMBUIIM3ALIUU:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHUM, CIOCOOHBIX  peliaTh PecypcHble  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHATBHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAaHHOCTh B MOJYYEHUM OWOJOTMYECKUX 3HAHUM B LEISIX
MOBBIIIEHNS OOIIEN KyJbTypbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMMXCs, (HOPMHUPYEMO
IPU U3YYEHUU OHOJIOTHH;

NOHMMAaHHUE CYIIHOCTH METOJOB ITO3HAHMS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS I aHalu3a Hu
OOBSICHEHHSI SIBICHUM OKPYKAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMeHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOINXCS JaHHBIX C LEJIBIO MOJYyYEHHs IOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIIOJIb30BaTh OHOJOTMYECKUE 3HAHUSA IS
pelieHus Ipo0JieM B peabHbIX )KU3HEHHBIX CUTyalUsX;

OCO3HAHME LEHHOCTH HAYYHOM JESATENIBHOCTH, TOTOBHOCTbh OCYILIECTBIATH
IIPOEKTHYIO U HCCIIEOBATENIbCKYIO NEATEIbHOCTh HHIANBHUYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ysibTaThl OCBOCHMsI ydeOHOro mpenmera «buoiorusy»
BKJIIOYAIOT: 3HAYUMBbIe 1Ji1 (OPMUPOBAHUS MHUPOBO33PEHUS OO0YUYAIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIeHAYyUYHbIE MOHSATUSI, OTPAXKAIOIIIHNE
IIEJJOCTHOCTh HAyYHOW KapTHHBI MHpa UM CHEeUUPUKY METOJ0B I[O3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBIICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIH (paKT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
uccJe0BaHre, HAOII0AeHUE, U3MEPEHUE, IKCTIEPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
yueOHble JeicTBUs (ITO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYJISTHUBHBIC),
obecnieunBaromue GopmMupoBaHue QyHKIIMOHATHLHON TPAMOTHOCTH U COLMAJIBHOM
KOMIIETCHIIUM  OOYyYalolUXCcs, CIOCOOHOCTh OOYYarIIMXCS  MCIOJIb30BATh
OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUECCKNE 3HAHUS U YHUBEPCATbHBIC
y4deOHbIC ICUCTBUS B MIO3HABATEIILHOM U COIMAIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHMsI IMPOTpaMMbl CpeIHEro oOIIero
0o0pa3oBaHUs JIOJKHBI OTPaKaTh:

Osaanenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMo3HABATEJbHLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYEeCKHe JIeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIHPOBATH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILUICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3U C APYTUMHU TTOHATHUSMHU);

OmpeAessaTh LEJIH JEATEeIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyX IAeHUs (MHIYKTHUBHBIC, JE€IYKTHUBHBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pPaccMaTPUBACMBIX
SIBJICHUSIX, (POPMYIIUPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MPUMEHATH CXEMHO-MO/ICIIbHBIC CPEICTBA /IS MPEICTABICHUS CYIIECTBEHHBIX
CBSI3¢M W OTHOIIEHUM B H3yYaeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKkKe
MPOTUBOPEUMII PA3HOTO POJIa, BBISIBICHHBIX B Pa3IUYHBIX HH(POPMAIIMOHHBIX
HCTOYHHUKAX;



pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH pabOTy B YCIOBUSIX PEaTbHOI0, BUPTYaJIbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILJICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHSA:

BJIAJICTh HaBbIKAMH y4€OHO-UCCIIEIOBATEILCKON U TPOCKTHOM JIESITEILHOCTH,
HaBBIKAMHU  paspelieHus mpoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHBIC BHUJBI JEATCIBHOCTH 110 TIOJYYCHHUIO HOBOTO
3HaHUS, €Tr0 MHTEPIpEeTalnH, MPeoOpPa3oBaHUIO W NPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIEC TIPU CO3aHUN YUCOHBIX U COIMATIbHBIX MPOEKTOB,;

dbopMupoBaTh HAYYHBIM THUI MBIILUICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUCBBIMU TTOHSATHUSMHU U METOJaMU;

CTaBuUTh H (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOMU
JEeSTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajauvy,
BBIIBUTATh TUIIOTE3Y €€ pellIeHHUs, HAXOAUTh apTyMEHTBI JIJIs I0Ka3aTeIbCTBA CBOUX
YTBEPKJCHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIOJNYYEHHBIE B XOJE pEIICHHUsS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JeHCTBUS B TPO(ECCHOHATIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHHUS B TO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3ZHEICATEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpPEAjiaraTb OPUTHMHAIbHBIC MOJXOMAbl U PEIICHHUS,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(POPMAINH (TEKCTE YIEeOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHbIX, B VHTepHeTe), aHaIM3UpOBATH
MH(pOpMALINIO pa3TUYHBIX BUJIOB U POPM MPECTABICHUS, KPUTHYECKU OIICHUBATh
€€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



dbopMyIUpOBaTh 3aMPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPU MOUCKE U
otOope Ouonornueckoil uHbOpMaIUU, HEOOXOIUMOU JJIsi BHIMOJHEHUS YUEeOHBIX
3ajay;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIHTYPY aKTUBHOT'O UCIIOJIB30BaHUS Pa3TMUYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTUMabHYIO  (OpMYy  TIpEACTaBICHUS
ouosiornueckoi nHpopmanuu (Cxemsl, rpaduku, TUarpaMmbl, TAOJIUIIbI, PUCYHKHU U
Jpyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA IMpu padoTe ¢
Oouosiorndeckoi mHGOpPMALME: TNPUMEHATh XUMHUYECKUEe, (U3UYECKHE U
MaTeMaTHYeCKUe 3HAKU U CHUMBOJIBI, (HOpMYJbl, aO0peBUATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U NIPEeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  pACO3HABAaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHY 1€ iCTBUSIMU:

1) o0menue:

OCYUIIECTBIISITh KOMMYHHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO Y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHUU MO CYIIECTBY OOCYyXIaeMOod Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA APYTHX yYaCTHUKOB
Jaiora Uin JUCKYCCHUM);

pacno3HaBaTh HeBepOaJdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAs IesITeTbHOCTD:

NOHUMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYaJIbHOU
paboThI U peNIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS MIPH PEUICHUU YU4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHUKY U METOAbl COBMECTHBIX JEUCTBUI C Y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJIJIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA 10 €€ JIOCTHUXKEHHUIO: COCTABJAThH IUIAH JICHCTBHM,



pacupenensiTh poJd C Y4ETOM MHEHUH YYaCTHHUKOB, OOCYXIaThb PE3yJIbTAaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0O BKJIAJa M KaXK/I0I'0 yYaCTHUKA KOMaH/ bl B OOIIHIA
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IMOBEJACHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJTbHBIMY PeryJATHBHBIMY IeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBISBICHUS MpoOJIeM M uX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1EJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX IO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISITh MO3HABATEIBHYIO JI€SITEIIBHOCTD, BBISABIATH
poOJIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1aud B 00Opa30BaTEIbHOM
NEATEIIbHOCTU U AKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEIILHO COCTABIIATH IIJIaH PEIICHUs] TPOOTIEMBI C YUETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW DJPYAUIUU B
pa3HbIX O00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBPHOW  pEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA UM MBICIUTENbHBIX MPOLECCOB, HX pPE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKUA CHUTYyalldd, BHIOOpA
BEPHOI'0 PEILLIEHUS;

yMETh OILICHMBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIIEHUS MO HUX
CHUKEHUIO;

MPUHUMATh MOTHBbI M AapryMEHThl JAPYTMX MpH aHAJIU3€ PE3yIbTAaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE CeON U APYTrHUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYTMX I[PH AHAIN3E PE3YIbTAaTOB
NEATEIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYIHMX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEJMETHBIE PE3YJIBTATbBI

[Ipeamernbie pes3ynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crenuduyeckue s yueoHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CHUTYaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallUsAX, CBS3aHHBIX C Ouonorueii. B mporpamme mnpeaMeTHbie
pe3yabTaThI IPEACTABICHBI IO ToJaM 00yUYeHHUS.

[IpeameTrHbIe pe3yabTaThl OCBOCHUS ydeOHOro mpeamera «buomnorus» ¢ 10
KJlacce NOJKHBI OTPaXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTMH B CUCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOTO MHPOBO33PEHHUSA, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (DPYHKIIMOHATIHLHON
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PaCKphIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHI:
KU3Hb, KJI€TKa, OPTraHu3M, MeTa00I13M (0OMEH BEIECTB U MPEBPAIlCHUE YHEPTUN),
romMeoctad (CaMmMOperyJysiiusi), ypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE U3JaraTh OWOJOTUYECKHE TeopuHu (KJIeTOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u y4enus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKJIEHUS KyIbTypHBIX pacTeHuid H. 1. BaBunosa), onpenensite rpaHUIlbl KX
MIPUMEHNUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHUE BIAJETh METOJAMU HAYYHOI'O NMO3HAHUS B OUOJIOTHUU: HAOIIOJICHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB U SBICHWW, OPraHU3alMs U IPOBEICHUE
OMOJIOrMYECKOT0 AKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HUCCIEAYyEMbIMU BEJIIMYMHAMH, OOBSICHEHUE TMOJYUYEHHBIX pe3yJIbTaToB,
WCMOJIb30BAHHBIX HAYYHBIX MOHSATHI, TEOPUN U 3aKOHOB, YMEHHE JEIaTh BBIBOJbI
Ha OCHOBAHHUH MOJIyUYECHHBIX PE3yJIbTATOB;



YMEHHUE BBIICISTh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHA BEILECTB W IMPEBpAIICHUs] PHEPIruu B KIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXXEHUS, WHIAUBUIYAIBHOTO PpPa3BUTHS  OpPraHu3Ma
(oHTOTEHE3);

YyMEHUE TPUMEHATH MOJYYEHHbIE 3HAHUS V11 OOBSCHEHUS OUOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LEeJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/0POBbS U 3[0POBbS
OKpYXaIOLUX JII0eH, COOMI0IEeHNsI HOPM I'PaMOTHOT'O MOBEJICHUS B OKpYyXKarolen
OPUPOJHON cpelle, MOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouoaoruu u OMOTEXHOJIOTUH TUTSI pPalMOHAIEHOTO
IPUPOIOTIOIH30BAHUS;

yMEHUE peniaTh »dJEMEHTapHble TEeHETHYEeCKHEe 3aJaud Ha MOHO- U
IUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HAacleJOBaHUEe, COCTaBISATh CXEMBbl
MOHOTHOPHHOTO CKPEIIUBAaHUS [JIsl MPEJICKa3aHUsl HACJICIOBAHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBIMIOJNHATH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U 1a00paTOPHBIM 000PYyI0BaHUEM;

YyMEHUE KpPUTUYECKH OIICHHBaTh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIU, HAYYHO-TIOMYJISIpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO03[1aBaTh COOCTBEHHbIE TMCHMEHHBIE U YCTHBIE COOOIICHHUS,
000011251 OMOIOTHYECKYI0 MH(GOPMAIIUIO M3 HECKOJBKUX HWCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS y4deOHOro mpeamera «buonorus» 6 11
KJlacce NOJKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJM OHMOJIOTHH B CHCTEME HAyYHOTO
3HAHMSI ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpa M HAy4YHOTO MHUPOBO33PEHMS, O BKJIAJIE€ POCCUMCKUX U
3apyOEKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPAaMOTHOCTHU Y€JIOBEKA JJIs PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHUE PACKPHIBATH COJICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSITHI: BUI,
MOMYJISIIUSL, TeHO(OH, HBOJIONUSA, ABUXKYIIME CWIbl ((PaKTOPhI) HBOJIOLUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa3oBaHUE, JKOJOrMueckue (HakTophl,
AKOCHUCTEMA, NPOJAYUEHThI, KOHCYMEHTBI, pPEAYLEHTbl, LENU MUTAHUS,
JKOJIOTHYEeCKas Mupamuia, OroreoreHos, onocdepa;



yMEHUE W3JIaraTh OWOJIOTHYECKHE TeopwH (PBOJIONHMOHHAsS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHMH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. baspa, depenoBanus riaBHBIX HAmpaBICHUN H
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIPEICISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHUE BIIAJIETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTUU: HAOTIOEHUE H
OIMCAHKME JKUBBIX CHCTEM, IMPOILECCOB U SIBICHHM, OpPraHu3aiisa M IMPOBEIACHHUC
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHIKEHUE THITOTE3b], BBISIBIICHHE 3aBUCUMOCTH
MEXITy WCCICAYEMbIMU BEIUYMHAMH, OOBSICHCHHE IOJYYCHHBIX pE3yJIbTaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JICJIaTh BBIBOIBI
Ha OCHOBaHWH TOJIYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIJICTATh CYIICCTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O0OBEKTOB: BHJIOB, TMONYJIAIHMA, TPOAYICHTOB, KOHCYMECHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS DKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHoca
BEIICCTB M IIOTOKA DHEPrUM B IKOCHUCTEMAaxX, aHTPOIOIEHHBIX HW3MCHCHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOT€OXMMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHUE MPUMEHSTH MOJTYYEHHBIE 3HAHUA A OOBSICHEHUs OMOJIOTMYECKUX
IPOLIECCOB U SABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EIpl0 oOecredeHus: OE30MacHOCTH CBOETO 3/I0POBbS U 37I0POBbS
OKPYXAIOIUX JI0CH, COOMI0OIEHNsI HOPM TPaAaMOTHOTO TMOBEICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIb30BAHMS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUH TSI pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yMEHHUE pemniaTh dJIeMEHTapHbIe OMOJOTUYECKUE 3a/1ayd, COCTABISATH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEH TUTaHUA);

YMEHHUE BBIMIOJNHITH JA0OpATOPHBIE U TPAKTHYECKHE PaOOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OPaTOPHBIM 000PYTOBAHHUEM;

YyMEHUE KPUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEICTBA MacCOBOW MH(OpMAINHU, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HUITHIO;

yMEHHE CO037]aBaTh COOCTBEHHBIE THMCHMEHHBIE W YCTHBIE COOOIICHWS,
000011as OMoNOrnYecKyr0 UHGOPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! bronorns kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubnmorexa [JOK
p H https://m.edsoo.ru/7f41c292
bu6moreka [IOK
X i 1
3 MMHYECKHI COCTaB i CTPOCHUE KIIETKU 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
5 PazmHOXeHuEe ¥ UHAMBUyaIbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3moB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
8 Pesepatioe npems L https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
! BODONHOHHAS CHOTOHA | 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edso00.ru/7f41cc74
bu6moreka [IOK
1
3 Opranu3Mbl ¥ OKpYIKaromias cpeja S https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01ecTBa ¥ SKOJIOTHUYECKUE CUCTEMBI 9 https://m.eds0o.ru/7f41ccT4
bu6mmoreka [IOK
> Pesepiioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I1O
- 34 0 2.5

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi = odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeToapl TO3HAHUS KUBOK
npuposl. [IpakTideckas padota
2 NI: lp«I)/IICHOJ'II:)SOBaHI/Ie a:fmqﬁmx 1 0.5 bubmorexa [TOK
) P ' https://m.edso00.ru/863e6122
METOIOB TIPH U3yYCHHUH
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cCUCTEMHI, 1 bubmuorexa [JOK
MPOLECCHl U UX U3YUYCHUE https://m.eds00.ru/863e6564
XuMHYecKui cocTaB KiIeTku. Boaa bubmuoreka [JOK
4 1
Y MUHEpaAJIbHBIE COJIHA https://m.eds00.ru/863e674e
bubmuoreka [JOK
5 benku. CoctaB u cTrpoeHue 6eIK0oB 1 https://m.edsoo.ru/863e6b72
depMeHThI — OMOJIOTHYCCKUE
KatanuzaTopsl. JlabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajlasbl)»
7 Vraesonasl. JIunuael 1 Eubmiorexa IOK

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hyxentiosbie kuciorsl. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus n meTonp! n3ydeHus bubnuorexa [JOK
Kkietku. Knerounas reopus https://m.eds00.ru/863e6e88
10 Knerka kak nenoctHas xxuBas
cucremMa
CrtpoeHue 3yKapuoTUYECKON
kietku. Jlaboparopnas padora No 2
«/3ydeHne CTpoeHUs KIETOK Bubnuoreka ITOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil MOl MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTIpEiapaTax u ux
OTIICAaHUEY
bu6mmoreka [IOK
12 OOMeH BEILECTB KT META00MH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocunres. Xemocuires https://m.edso00.ru/863e7c98
. bu6mmoreka [JOK
14 JHepreTHieckui 0omen https://m.edso00.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKH.
Jlenenue KiaeTku. MuTo3.
15 JlabopartopHas padota Ne 3 05 bubnnoreka [JOK
«Ha0OmroneHre MyuTO3a B KJIETKax https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpancnsanus — 6rnocuHTe3 6enka bubmmorexa [JOK

https://m.eds00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie hopMbl )KU3HA — bubmuorexa [IOK
BUPYCHI https://m.eds00.ru/863e7540
bubmmoreka [{OK
19 @opMBI Pa3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnuoreka [JOK
2 M
0 eHos https://m.edso0o.ru/863e7f4a
OO6pa3zoBanue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpEHUeE.
21 JlabopatopHas padorta Ne 4 05 bubmuorexa [JOK
«M3y4eHne CTpOEHUS MOJTOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
99 NuauBuayanbsHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HAaCJIEACTBEHHOCTH U bubmorexa HOK
8 https://m.eds00.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MPU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] pr https://m.edso00.ru/863e8878
CKpeIllBaHHE
UTHOpPUIHOE CKPELMBaHUE.
25 };[aKOH iejaBchhfo:; bubmmorexa [JOK
https://m.edso0.ru/863e89a4
HacJIeIOBaHMS MPU3HAKOB
CuersieHHOE HaClIeJJOBaHHE
26 npusHakoB. JJabopaTopHas paboTta 05 bubnuoreka [IOK

Ne 5 «3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPUIAHOTO

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpELIMBaHUA y Jp030(UiIbl Ha
TrOTOBBIX MUKpOIIpenapaTax»

97 I'eneTnka nosa. HacnenoBanue 1 bu6mmoreka [{OK
MPU3HAKOB, CUEIUICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacneacTBenHas
M3MEHYUBOCTh. JlabopaTopHast
pabota Ne 6. U3yuenue bubnuorexa [JOK

28 . 1 0.5
MOIU(UKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BApUAIIMOHHOTO Psiia
Y BApUALIMOHHON KPUBOIN»

HacnencrBennas N3MEHUYHBOCTE.

29 Jlabopatopnas padorta Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTarui y 1po30Quisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEiapaTax»

bu6mmoreka [IOK

30 Peneriica ueropexa L https://m.eds00.ru/863e8d78
PeseprubIit ypok. O6001IeHIE 10

31 teMe «HacnencTBeHHOCTD H 1
W3MEHYUBOCTh OPraHU3MOBY

bubmuoreka [JOK

32 Cenekuuns Kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeTopl U TOCTHKEHUS CEISKINU 1 bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214

34 buorexHonorus kak oTpacib 1 bubnuoreka [IOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpobusie | Ipaxrieckie u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 bubmmorexa LOK
https://m.edso0.ru/863ea20e
5 Hcropus pasBuTHs NpeacTaBICHUN 1 bubnnorexa [JOK
00 3BOJIOLUHU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 MiticpooBomiowts L https://m.edso0.ru/863e9cle
[Tomynsius Kak sIeMeHTapHast
€IMHUIIAa BUJIA ¥ SBOJIOIUH.
4 HL;6OPI:TOPHI;${ pabora Jﬁg 1 1 0.5 bubmorexa [TOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BUJOB 10
MOP(OIOrHIECKOMY KPUTEPHUIO»
5 JIBmKyye criibl (3JIEMEHTapHBIC 1 bu6mmoreka [JOK
(haKTOPBI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrecTBenHbIil 0TOOP M €10 GOpMBI 1 httos://m.edsoo.ru/863e9edo
PesynbTatsl 3BOIIOIUY:
MPUCTIOCOOJICHHOCTh OPraHU3MOB U
7 BHUI000pazoBanue. JlaboparopHas 1 05 bubnuoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma u
€€ OTHOCUTETILHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MaKpO3BOJIFOIINHN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
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HeoOpatuMocTs 3BOTIOIUN

Wcropus xu3Hu Ha 3emiie u

10 "

METO/IbI €€ U3yUCHUS

11 ['mnoTe3bl MpOUCXOXKIACHUS KUZHH bubnuorexa [JOK
Ha 3emuie https://m.edso0.ru/863ea5a6

12 PazButuHe xxu3HM Ha 3emiie o 3pam bubnuorexa [JOK
U IEpHOIaM https://m.edsoo.ru/863ea6be
OCHOBHBIE ATarbl YBOIOIUN
PacCTUTEIBHOTO U JKHBOTHOT'O MHPA.

[IpakTnueckas padota Ne 1 bubnuoreka [IOK

13 0.5
«/3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTIEKIIMSIX»

14 CoBpemeHHas cucrema bubnuoreka [IOK
OPraHU4YeCcKOro Mupa https://m.edso0.ru/863ea48e
OBOJIIOINS YeJI0BEKa bubmuoreka [JOK

15
(anTpOMIOTEHE3) https://m.edso0.ru/863eac2c
JBwxymiue critbl ((hakTopsl) bubnuoreka [JOK

16
aHTpOIOTreHe3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTaJANH 3BOJIOLHUU
YeloBeKa

18 YenoBeyeckue packl U MPUPOJIHBIC bubnunoreka [JOK
ajanTalyuy 4ejIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHrIit ypok. O60011eHNE TTO

19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
KU3HU Ha 3eMie»

20 DKOJI0rus Kak HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl OOUTaHHS B SKOJIOTHYECKUE

bubmuoreka [JOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AbGunotndeckue paKTopsl.
JlabopatopHas pabora Ne 3.
«Mopdonorudeckre 0COOCHHOCTH

22 paCTSfoI 13 Pa3HBIX MECT 0.5 brmmorexa [OK

https://m.edso00.ru/863eb10e
obutanus». JJaboparopnas padora
Ne 4. «BnusiHue cBeTa Ha poCT U
pPa3BUTHE YEPEHKOB KOJICYCa
bu6mmoreka [IOK

23 buornieckie GakTope! https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XaPAKTEPUCTUKHI
nonyysiuu. [IpakTudeckas padota

24 Ne 2 «IToacuéT mIoTHOCTH 0.5
TOMYJISIINI pa3HBIX BUIOB
pacTeHui»

o5 Coo01recTBa OpraHu3MoOB — bubnunoreka [JOK
OHOIIEHO03 https://m.edsoo.ru/863eb46a

26 OKOJIOTHYECKHUE CUCTEMBI bubnuorexa [JOK
(KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TTOKa3aTeNN

97 3KOCHUCTEMBI. DKOJIOTUYECKUE bubmuoreka [JOK
nupamuisl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 IIpuponHbIe 3KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocdepa — rinodanbHas bubnuorexa [IOK

3KOCUCTEMA 3EMIIU

https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 1 bubnmoreka [JOK
ouochepsl https://m.edso00.ru/863ebd16

32 YenosedecTBo B bnocdepe 3emin 1

33 CocymiecTBoBaHUE MIPUPOJIBI U 1 bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepubIit ypok. O60061eHe

34 TeMbl «Coo0I1ecTBa u 1
IKOJIOTHYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 55

[TPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kinace/ Cubornazos B.U., Aradhonosa U.b.,
3axaposa E.T., O0miecTBoO ¢ OrpaHUuE€HHON OTBETCTBEHHOCTHIO «[PODA»;

AKL[I/IOHepHoe O6H_ICCTBO «I/ISI[aTeJIBCTBO ((HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

POIII

HUAUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6munoreka 1HOK, POIII






