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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEENICHHs] TOAXO0J0B K (OPMUPOBAHUIO COJAEpKAHUS Y4EeOHOro MpeaMmera
«buonorusty  cocraBmwiM: KoHUentyaiabHele nonoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJICH, COJEp)KaHMs, pPE3yJlbTaToB OOydYeHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHHUSI 00 OOIIUX HENIX U
OPUHIMIAX, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obuiero oOpazoBanusi B Poccuiickoit ®enepanuu, a Takxke MOJOKEHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MMO3HAHUU >KUBOM MPUPOJBI U 00ECIICUEHU N
CYIIIECTBOBAaHUS YeNIOBEYECKOTO obOImiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKCHHSM,
OTIpEJICICHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MPEACTaBICHUE O LeNiax, 00 oOmei
CTpaTeruu OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpelICTBaMU
yuebHoro mpeamera «buonorus», omnpenenaseTr o00s3aTenbHOE MPEIMETHOE
COJIEp>)KaHUE, €ro CTPYKTypy, pacupeleieHue [0 paslenaM H  Temaw,
PEKOMEHIyeMYI0 TOCJIeI0BaTeIbHOCTh M3YUEHHUsI YUYeOHOro Marepuaia ¢ y4éToM
MEXIIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBS3€M, JIOTUKH OOpa30BaTEILHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImuXCs.

B nmnporpaMmvMe 1m0 OuONOTMH TaKXe YUYWTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEJAMETHBIM pe3yjbTaTaM
oOyyeHus B (OPMUPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHOU
JeATeIbHOCTH/YUeOHbIX JEeHCTBUN OO0ydYarolIuXxcsi MO OCBOCHHUIO COJEp KaHUs
OHOJOrNYeCKOro 00pa30BaHMUS.

B nporpamme no ouonorun (10—11 kmaccel, 0a30BbIil ypOBEHB) peaM30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYE€HUM OWOJOruu, Onarojgapss 4emy B Hel
IPOCMATPUBAETCS HANPABJICHHOCTh Ha PAa3BUTUE 3HAHUM, CBS3aHHBIX C
(dbopMHpOBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUHN JIMYHOCTH, YKOJIOTUUECKOTO MBIILICHHS, MPEICTABICHUN O 3[I0POBOM
oOpa3e XM3HM M OEpPEKHBIM OTHOIIECHHUEM K OKpYXAIOMmeH MPUPOTHON cpere.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTUYECKUX TEOpPUH, a TaKKe 3HAHUU O
CTPOCHHH >KUBBIX CUCTEM PA3HOT'0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX IPOILIECCOB B MPOrpaMMe MO OMOJIOTMH yAENEHO BHUMAaHHUE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B TOBCEIHEBHOM KU3HU I PEIICHUSI MPUKIAIHBIX 3a/1a4, B
TOM 4YHCIe: TMPO(OUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHUI YENOBEKA, MEIUKO-
TeHEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKU
1eJecO00pa3HOro MOBENECHUS B OKpYy)Karolledl NpUpOJHOM cpele, aHaiu3a
BIIMSHUSL XO3SUCTBEHHOM JESTEILHOCTH YEJIOBEKA HAa COCTOSIHUE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIATHOW HATPaBIECHHOCTH
y4ueOHOoro mpenMera «buosorus» MmpoauKTOBaHO HEOOXOJAMMOCTBIO 0OECTICUCHUS



YCJIOBUM TSI PEIICHUS OJJHOM M3 aKTyalbHBIX 33J]1ay MIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTOpas mpeamnonaraeT (opMHUpOBaHHE Y  OOyYaromIuxcs
CIIOCOOHOCTH aJalTUPOBAThCA K M3MCHCHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHE cpemHero o6Omero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
mecto. OHa obecrieunBaeT (QopMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHMHE MHpa, paclIupsieT ¥ 0000IIaeT 3HAHUS O KUBOW MpUpoje, €€
OTJIUYUTEIIBHBIX TPU3HAKaX — YpPOBHEBOW OPTraHW3alldd M DBOJIOIUH, CO3JaET
yCJIOBHSI  JJIs:  TO3HAHWS  3aKOHOB  JKMBOW  MPUPOIBI, (OPMHPOBAHUS
(GyHKIIMOHATBHOM TPAMOTHOCTH, HABBIKOB 3J0pOBOTO M Oe3omacHoro obOpasa
KU3HU, IKOJIOTUIECKOTO MBIIUICHHS], IEGHHOCTHOTO OTHOIIECHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaYeHHEe OMOJIOTHS UMEET TaK)Ke VIS PEIICHUS BOCITIMTATCIILHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  odmero  oOpa3oBaHus,  COIMAIM3ALNN
oOy4aromuxcs. M3ydenne 6uonmoruu obecriednBaeT yCiaoBHs it (HOPMHUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX H HMH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIbTYpBI, CIIOCOOCTBYET HMHTETPAIlMM OWOJOTHYCCKUX 3HAHUH C
MIPEICTABICHUSMH U3 IPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUHU
u reorpaduu. Ha3BaHHBIE TOJOKEHHUS O TMpeAHA3HAYCHUH Y4EeOHOTO mpeaMeTra
«buonorusi» COCTaBMJIM OCHOBY /Ui ONpENEICHUS TOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COJAEpKaHus, MPEACTaBICHHOr0 B Iporpamme I
OHOJIOTUH.

OT16op comepxanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypoBHE
OCYIIECTBIEH C TMO3ULIMH KyJIbTypocOOOpa3HOro MOAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aromuecss JOJKHBI OCBOUTH 3HAHUS M YMEHHUSA, 3HAYUMBIC IS
dbopmupoBanusa OO0IIEH KyJIbTYpbI, OMPECISAIONME aJeKBaTHOE TIOBEJCHHE
YeJIoOBeKa B OKpY’KaroIeld MPUPOTHON cpene, BOCTpEOOBaHHBIE B MOBCEIHEBHOMN
KU3HU U MpaKTU4YeCKou aesteabHOCcTH. Oco0oe MECTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT DJIEMEHTHI COJIEPKaHMsI, KOTOPBIE CITy’KaT OCHOBOH JIsi (hopMUpoBaHUS
IIPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX  OPHCHTAIMSIX  JIMYHOCTH,  CIHOCOOCTBYIONIUX  T'yYMaHH3aIluu
OMOJOrNYECKOro 00pa30BaHMUS.

CTpyKTypHUpOBaHUE COJACpKAHUSA YYEOHOrO0 MaTepuaja B TPOrpaMme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTIUYUTENIbHBIX OCOOCHHOCTSIX JKUBOW MPHUPOBI, O €€ YPOBHEBOM OpraHu3aiiuu u
IBOJIIOLIMU. B COOTBETCTBHHM C 3TUM B CTPYKTYpe yueOHOTo npeamera «bruomorus»
BBIJICIICHBI CIICIYIONINE COJEpKaTeIbHbIC TUHUN: «bHoNorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosormdeckas cucrema», «OpraHu3M Kak



Oounonornyeckas cuctemay, «CucrtemMa U MHOTOOOpasve OpraHUYECKOTO MHPay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

[lens um3yuenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIajicHUE  OOy4YalolUMHUCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHu3alMyd >KUBBIX CHUCTEM Pa3HOr0 paHra © MpUOOpETeHUE YMEHUH
WCIIOJIb30BaTh ATH 3HAHWS I TPAMOTHBIX JEUCTBUN B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOJBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JocTmxenue 1eiau u3ydeHus ydeOHoro npeamera «buomorus» Ha 6a30BOM
ypOBHE 00€CTIeUMBAETCSI PEIICHUEM CIIEAYIONINX 3aa4:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAaHUH O OWOJOTHYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIAX, CIYKAIIMX OCHOBOMU
JUist OPMHUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
MeTOJ[aX HAy4YHOr0 MO3HAHMS, CTPOCHUH, MHOTOO0pa3uu U OCOOEHHOCTSX JKUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3alliy, BhIAAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJICIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaIbHBIX H
TBOPYECKHX CIOCOOHOCTEH B MpOIlECCe aHalu3a JaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTMU HAyYHBIX B3IJISIIOB, MAEH M TMOAXOJOB K HM3YYEHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHu3alluu;

CTAaHOBJICHHE Y OOy4Yarommxcss OOmIe KyJIbTypbl, (YyHKIIMOHATIHHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHSATH M OIEHUBATDH SBJICHUS OKPY’KAIOIIETO
MUpa KWUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMBITA, IMOJYYCHHBIX MpHU
W3YYEeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTUI;

BOCIUTaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHUS K HEW, COOTIOICHUS DTUYECKUX
HOPM P OPOBEACHUU OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYpBI, sl GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MPUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEHEBHOM KU3HU JIJIS
OILICHKH TIOCJIE/ICTBUM CBOEH JESATEILHOCTH 1O OTHOIIECHUIO K OKPY’KaroIIeh cpere,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHWE W COOJMIONCHHE Mep MPOPUIAKTUKH
3a001eBaHUM.

B cucreme cpemnero oOmiero oOpaszoBaHusi «buosorus», uzydaemass Ha
0a30BOM YpOBHE, SIBJIETCS OOSI3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOJISIIUM B
COCTaB MpeaMETHOM 00macTn « ECTeCTBEeHHO-HAYUYHBIE PEIMETHI.



Jlist u3ydenusi 6uoa0ruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 yac B HeZIeJ0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (pusocodueil, ITUKON, 3CTETUKON U MPaBOM.
Ponp Owomormu B (GOpMHUPOBAHHM COBPEMEHHON HAyYHOW KapTHHBI MHUpA.
CucreMa OGMOJIOTMYECKUX HaYK.

MeTo/1bI TO3HAHUS )KUBOUM PUPOBI (HAOIIOJEHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpEHUe, KIacCU(PUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

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

Tabnuirel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOUW TTPUPOJIBD.

JlabopaTopHbIe M IpaKkTHYecKUue padoThbl:

[Ipaktnueckass pabora Ne 1. «Mcmonp3oBaHuE pa3IWYHBIX METOJOB MpH
U3Y4YEHUHU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBI U X OPTraHU3AIUA.

KuBble cuctembl (OMOCUCTEMBI) Kak IpeaMeT u3ydenust onongoruu. OtTanyue
JKUBBIX CUCTEM OT HEOPTAHUYECKOW MMPUPOJIBI.

CpoticTBa OMoCHCTEM U UX pa3zHOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJIEKYJISIPHBIM, KIETOYHBIM, TKAHEBbIM, OPraHW3MEHHbIA, MOMYJALMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeOIIeHOTHYECKUIT), OnoCc(EepHBIA.

JdeMoHcTpanuu:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HW», «YPOBHU OpraHu3aluu
YKUBOU ITPUPOIBD.

O6opynoBanue: mojenb Mojekyibl JTHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOCHHE KJICTKH.

XHAMHUYECKUM COCTaB KIETKH. XHMHUYECKHE JJIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKPO2JIEMEHTBI. Bota 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMK BOABI W MHHEPAIbHBIX BEHIECTB B KieTke. Ilomnepxkanue
OCMOTHYECKOTO OaiaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKUCIOTHI — MOHOMEpPHI OEJKOB.
He3aMeHnMBble M 3aMEHMMBIE AMUHOKHCIIOTBI. AMUHOKHMCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (TIEpBUYHAsA, BTOpUYHAS, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorumueckue
byHKIHUN OENKOB.



®depmentsl — Ouonormyeckue Katanu3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHoct. KodepmeHTtsl. ButamMuHsbl.
OTanuust GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrineBoabl: MoHOcaxapuabl  (TaOko3a, pubo3a u  JAe30Kcuprdo3a),
aucaxapujpl  (caxaposa, JaKTo3a) M THoymcaxapuiibl (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). bruonorndyeckre GyHKIMM YTIIEBOIOB.

Jlunuasl:  Tpurmuuepunbl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapopoOHble  cBoiicTBa. buonormyeckne ¢yHkuud saunuaoB. CpaBHEHHE
YIJIEBOJIOB, OETIKOB U JIMMHI0B KaK MICTOUHUKOB SHEPTHUHU.

Hykneunossie xkucnorsl: JHK wu PHK. Hyxneotnnsr — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JTHK. Crpoenue u pynkiuu PHK.
Bunasl PHK. AT®: ctpoenne u pyHKIMH.

[{utonorus — Hayka o kieTke. Kiietounas Teopust — mpuMep B3aUMOAEUCTBUS
unen u (paKkToB B HAYUYHOM MMO3HAHUU. MeTObl U3yUEHUS KICTKHU.

Knerka xak 1emoctHas >kuBas cuctema. OOmme NpU3HAKA KIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynsl JIHK kak renerudeckuit ammapar,
cucTemMa CMHTe3a Oelka.

Tumbl KJIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. OCOOEHHOCTH
CTpPOEHUsI NMPOKapHOTHYecKON kieTku. Knerounas creHka Oakrepuil. CtpoeHue
AYKApUOTHYECKON KjIeTKH. (OCHOBHBIE OTJIMYHMS PACTUTEILHON, >XUBOTHOM H
IpUOHOMN KJICTKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIMKC, UX
¢ynkuuu. [1nazmarnueckas memOpana, e€ cBoricTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpannbie opranounbl kietku: JIIC, anmmapat ['onbmxw,
au30coMbl. [101yaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHAPHH, IUIACTHBI.
[IpoucxoxxieHne MHUTOXOHJApUN W TuIacTua. Bunbl tmactun. HememOpaHHbIe
OpraHOUJbl KJIETKH: PHUOOCOMBI, KJIETOUHBIA IEHTP, LEHTPHOJHU, PECHHUUKH,
KryTUKUA. OYHKIIUU OpraHOUI0B KJIETKU. Britouenus.

Anpo — perynaropHsiid 1ieHTp KieTku. CTpoeHue smpa: siaepHas o00I0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JdeMoHcTpanum:

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

[wnarpammer:  «PacnpeneneHne XUMUYECKHMX JJIEMEHTOB B HEXUBOWU
npupoie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuier u cxembl: «llepuoguueckass TabmuIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKyIbl BoJb», «bnocunres 0enkay, « CTpoeHHE MOJIEKYJIbl OEJIKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotsl. JJHK», «CtpoeHne MoneKybl



AT®», «CtpoeHue >yKapuoTHUYECKOM KIEeTKW», «CTpoeHue >KMUBOTHOU KIIETKW,
«CTpoeHuE paCTUTENBHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue siaipa KIETKN», « Y TIeBOAbDY, «JIunuasn.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHME [UIsl TMPOBEACHUS
HaOMIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MUKPOIpENapaThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabota Ne 1. «M3yyeHue KaTaIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WU KaTalla3bl)y.

Jlabopatopuass pabora No 2. «/3ydeHuwe CTpOCHHS KIETOK pACTEHUH,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENnaparax M HX
OIHCAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BelIecTB, WM METa0oIU3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W JYHEPruu B TNOHHUMaHUU
MeTaboau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIA U reTepoTpodHbiil. Poib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALIEHUN IHEPTUU B KIIETKE.

®orocunTte3. CmeroBas W TeMHOBas (¢a3bl (GoTocuHTE3a. Peaknuu
dotocunrteza. IpdexTuBHOCTH PoTOCMHTE3a. 3HAUCHHE (POTOCUHTE3A ISl KUZHU
Ha 3emsie. BiausiHue ycnoBuii cpeapl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €ro
MPOAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIOINe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
YKU3HU Ha 3eMJIe.

DHepreTnuecknii oOMeH B KjeTke. PaciiernsieHue BemecTB, BBIJCICHHUE H
aKKyMYJMpPOBAaHME DHEPrUM B KIETKE. OTalbl JHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabsl. KucnoponHoe oxkuciaeHUE, WIH KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPTETUIECKOI0 OOMEHa.

Peakiiuum wmatpuuHoro cuHre3a. [eHermueckas wuHdpopmauus u JHK.
Peanuzauusi reHetuueckoil MH@opManuu B KiIETKE. |'€HeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — matpuusblii cuHte3 PHK. Tpancnsuusa — 6uocunres
Oenka. Otanbl TpaHcasuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexkinerounsie popMbl ku3HM — BUpYchl. UcTopust oTkpsiTus Bupycos (. W.
WBanoBckuii). OCOOEHHOCTHM CTPOEHHS M JKM3HEHHOTO LHMKIAa BHUPYCOB.
bakrepuodarn. bonesnn pacreHuid, XKWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Bo3Oyautens CITM/a.



OOpatHas  TpaHCKpHUIIIMSA, peBepraza W  uHTerpaza.  lIpodwunakruka
pacnpocTpaHeHUsi BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxemsl: «Tumbl muTanusy, «Mertadomusmy, «MUTOXOHAPHUSY,
«HepreTudeckuii oOmen», «Ximopormracty, «Potocunresy, «Crpoenue JJHK»,
«CtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1ukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus [JTHK».

O6opynoBanue: moaenu-ammiukanuu «Yaoenne IHK u Ttpanckpumniuysy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTounblii UK, WIM >KU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Ipoueccel, mportekaromue B HHTep(daze. Pemnukamus — peakuuss MaTpUYHOTO
cuateza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMTITON AHBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPHI. Xpomatuasl.
[{uTosIOTMYECKHE OCHOBBI PAa3MHOXKEHUSI W  HWHIUBUIYAJIbHOTO  PAa3BUTHS
OpPraHu3MOB.

[enenne knetkn — muto3. Ctaguu mutosa. [Ipoueccel, nmpoucxoasume Ha
Pa3HBIX CTAaINSIX MUTO3a. BHOJIOrMYECKU CMBICI MUTO3A.

[Tporpammupyemast rubenb KIETKU — aromnTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe u nmoyioBoe. Buasl Oecronoro
Pa3MHOXEHUS: JICJICHUE HAJBOE, ITOYKOBAHHE OJHO- M MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BETETaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE [T CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIMYUS OT OECIIOJIO0TO.

Meiio3. Craguun wmeiiosza. IIpoiiecchl, TpOUCXOAIINEe HA CTAAUSAX MEHo3a.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuid CMBICT H
3HAYEHHUE MEN03a.

["ametoreHes — mporecc 0Opa3oBaHUSI TMOJOBBIX KIETOK y IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKH M sAuYHUKUA. OOpa3oBaHWE U Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMeT (CrnepMaTo30u]l, SHMIEKJIeTKa) — CHEepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SULEKIETOK M crepMaTo30uaoB. OmIog0TBOpPEHUE.
[TapTrenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOTeHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtamnbl YMOPHOHAIHHOTO PAa3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BuTHE. THIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHSI: TPSAMOE, HempsMoe (IMYuHOYHOE). BrmsiHme



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOI'O PACTECHUS: CTPOECHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpPMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue xkneTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOK,
«Crtpoenne xpomMocoMbl», «Knerouneii nmukin», «Permnmukanus JHK», «Mwutos»,
«Mernos», «IIpssMoe n HenmpsIMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIUX U
4esnoBeKa», « OCHOBHBIE CTaJINA OHTOT€HE3A.

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThl «CnepMaTo30uabl
MJICKOTIUTAIOLIETO», «SHIEeKIeTKa MiIeKonuTarnero», «Kapuokuies B KIeTKax
KOpEIIKa JyKa», MarHuTHas MOJENb-alIuIMKauusa «/leieHue KIEeTKW», MOJIEIb
JIHK, monmenp MmeTadha3HOit XpOMOCOMBI.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromenwe muTOo3a B KIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpEnapaTaxy.

JlaGoparopuas pabora Ne 4. «M3yueHuwe CTpOEHHsI TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPEINapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M1 H3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTuxku. Mictopus pa3BuTus reHeTUKU. Posb uTonoruu
U SMOPHOJIOTUU B CTAHOBJICHUM TE€HETUKH. BKilajm pocCHUUCKUX UM 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToapl TEeHETHKU (TUOPHUIO0JIOTUYECKUMN,
IUTOr€HETUYECKUH, MOJEKYIIpHO-TeHETHUeCKU1). (OCHOBHBIE TI'€HETHUYECKHUE
noHATUS. ['eHeTnuecKkas CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIEHHBIE . MeHenem.
MonorubpugHoe CckpenmBaHue. 3akoH eAuHooOpa3usi TUOPUIOB MEPBOTO
nokojeHusa. [IpaBuno AOMUHUpOBaHUS. 3aKOH paCUICIUICHUS IPU3HAKOB.
['unoresa yucrotsl ramer. [1oiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JurubpupHoe  CKpeliMBaHWe. 3aKOH  HE3aBHCHUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
Ananusupyolee ckpenupanue. Mcrnonp30Banne aHaIM3UPYOLIEr0 CKPEIIUBAHUS
JUTSI OTIPECIICHHSI TEHOTHUIIA OCOOM.

CueruieHHOe  HacienoBaHue mnpu3HakoB. Pab6ora T. Moprana mo
CUECIUICHHOMY HACJIEJIOBaHMIO IeHOB. HapyuieHue cuerieHusi reHOB B Pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPHS HACIIEACTBEHHOCTHU. | eHeTuYeCcKue KapThl.



['enernka nosia. XpoMOCOMHOE OIIPEAEIICHHE I0JIa. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. l'oMoramMeTrHble W reTeporaMmeTHble opraHu3mbl. HacnemnoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. Bl ”3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHAcHeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOIU(PUKANMOHHON U3MEHUYUBOCTU. BapranioHHbIN psifi U BapualliOHHAsI KpUBasl.
Hopma peakumn npusHaka. KoiMuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKK M HX
HOopMa peakuuu. CBolicTBa MOAN(DUKAIIUOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, WiM Te€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
W3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIeCC — OCHOBAa KOMOWHATHBHOU
M3MEHYMUBOCTU. MyTalnmoHHast u3aMeHUnBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa v mpuuuHbl MyTanuid. MyTareHHbie (pakTophbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaciencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BuesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI T€HETUKH
YeJIoBeKa: TeHeaIOrMueCKuil, OJIM3HEIOBBIN, IMTOTCHETUUECKUI, OMOXUMUYECKUH,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIEIICHHE TE€HOTHUNA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11{P-anamm3a. HacmencTtBenHnle 3a00JeBaHUS dYelIOBEKAa: TCHHBIC OOJIC3HH,
0O0JIE3HN C HACJIEICTBEHHOW MpEeApacHoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComMarnueckne H reHepaTuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUArHOCTUKHU, TPOPUIAKTUKA U JICUEHUSI TEHETUYECKUX
0ose3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHWE. 3HAYEHUE MEIUIIMHCKOM
TeHETHUKH B MPEAOTBPAILICHUH U JICUCHUN TeHETUYECKUX 3a00JIeBaHUN Yell0BeKa.

JlemoHcTpanum:

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

Tabmuupr w  cxembl:  «MOHOrMOpHIHOE  CKpEUIMBaHUE U €r0
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHHS] M €ro LHUTOre€HeTHYecKas
OCHOBa», «3aKOH  YHMCTOTBI  ramer», «JlurubpugHoe  CKpelMBaHHE»,
«llutonornyeckue  OCHOBBI ~ JMTMOPUIHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3aumMonencTeue aIeNbHBIX TE€HOB», «l e€HeTHYeckue KapThl pacTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moya», «3aKOHOMEPHOCTH HAcCleIOBaHUs,
CLUEIUIEHHOIO0 ¢ IoioM», «KapuoTumsl 4YenoBeka W KUBOTHBIX», «Buubl
U3MEHUHUBOCTHY», «MoaudukanuonHas W3MEHUYHMBOCTH», «HacnmemoBanme pesyc-
dakropay, «I'eHeTrKa rpynn KpoBu», «MyTallmoHHas U3BMEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anIIMKauud «MOHOTHOPUAHOE CKpELIMBAaHUEY,
«HemonmHnoe momuHupoBanue», «Jurnbpumnoe ckpemmBaHuey, «llepexpéct



XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «Jlpo3zodpuna» (Hopma, MyTanuu
(bopMBbI KPBUIBEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».

JlaGopaTopHble U NpaKTHYEeCKHE PAadOTHI:

Jlabopatopuast pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( I HAa TOTOBBIX MUKPOTIPEapaTax.

JlaGoparopHas padora Ne 6. «3ydenne MoauUKaIIMOHHON H3MEHUUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO Ps/Ia U BAPUALIMOHHON KPUBOIN.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y apo30¢duibl Ha TOTOBBIX
MHKpPOIpENapaTax».

[Ipaktnueckass pabora Ne 2. «CocraBieHuE€ W aHaIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOKIACHUE CEJIEKUUU U JTOMECTHUKALUS.
VYuyenue H. UW. BaBunoBa 0 1EeHTpaX NPOUCXOXKIACHUS U MHOrooOpas3us
KYJbTYPHBIX pacTeHUuM. LIeHTpbl MPOUCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CopT,
Opo/JIa, ITaMM.

CoBpeMeHHbIE METOIbI CeNeKIMU. MaccoBbId U UHAUBUAYAIbHBIN OTOOPHI B
CENIEKIIMM pPACTEHUNM M JKUBOTHBIX. OIIEHKa JKCTEpbepa. bIM3KOpOICTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHUE YHUCTHIX JIMHUMH.
['erepo3uc, wim rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWe — ayTOPUIUHT.
Otnanénnas rtulpuauzanus U €€ ycnexu. VCKycCTBeHHBIH MyTareHe3 W
MOJIyYCHUE TIOJUIUIOUAOB. JlOCTHMKEHUA CENEKIUU PpPACTCHUH, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorusi Kak OTpacib MNPOWU3BOACTBA. ['€HHAsi MHXKEHepHUs. OTalbl
co3manusi pexomOunantHor JIHK wu Tpancrennsix opranuzmoB. Kierounas
nHxeHepusd. Kiietounsle KyJnbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KionupoBanre BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkojornyeckue W dtudyeckue  npobmembl. MO  —  reHermyecku
MOJIM(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanum:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
MBaHOB.

Tabnuiel U cxeMbl: kKapta «lleHTpbl NPOUCXOXKACHUS U MHOTO0Opa3us
KYJbTYPHBIX pacTtenui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenmity, «OTnanéHHas rudpuausamnus», «Padboter akagemuka M. ®@. liBaHoBay,
«Ilomummongus», «OOBEKTHI OUOTEXHOJNOTUW», «KieTouHble KyabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH IOJOB U KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repoapuit « CenbCKOX03SIMCTBEHHBIE PACTEHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHXKEHMSI CENIEKIIMM PAcTeHUH WU
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHSA.

[IpennochUiIku BO3HUKHOBEHHUSI JBOJIIOIMOHHOW TEOPHUHU. IBOJIIOLIMOHHAA
Teopust U €€ MecTo B OMoNOruu. BiusiHuEe 3BOJIOLMOHHON TEOPUU HA pPa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CuzerenscTBa 3BOMOLMU. [lameoHTOIOrMYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJICHUS BUJIOB B MAJICOHTOJOTMYECKOW JICTOMMCH, TEpPEeXOHbIe (OPMBI.
buoreorpadguyeckue: cxoncTBo U pazinuue GpayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Ppa3IMyus 3SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJOTHYHbIE,
PYyIMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeH y Bcex
OpraHU3MOB.

OpomonronHas teopuss Y. JlapBuHa. [lpeanochuiku BO3HUKHOBEHUS
napBUHU3MA. J[BWKYIME CHIIBI HBONIONUU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE TMPU OTPAaHUYEHHOCTH PECYPCOB, HEOMpeneaEHHas W3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosiouu (CTD) u €€ OCHOBHBIE MOJ0KEHHUS.

MuxkposBosonus. [lomynasuus kak eAMHKUIA BUAA U SBOJTIOLUU.

JBmwxyuue cuiibl ((akTOpbl) 3BOJIOLNMHA BUAOB B MpUpoAe. MyTallMOHHBIHI
mpoiiecc ¥ KOMOWHATHBHAs W3MEHYHMBOCTH. [lOMyNsIMOHHBIE BOJHBI M JIpeud
reHoB. M3omsuus u Murparusi.

EctecTBeHHbII 0TOOp — HamnpaBigomuil Qakrop 3Bomound. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHM3MOB Kak pe3yibTaT dBOMIONUU. [IpumMepsr
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMop(h03bl U UAHOATATI TAIIUH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHYECKOE.

MakposBomonus. DopMbl  3BONIONUHU:  (PUIETHYECKas, JUBEPreHTHAs,
KOHBEpIreHTHasl, mapasuienbHas. HeoOpaTuMocTh IBOTIOIUH.

[TpoucxoxieHne OT HecleuUaTu3upOBaHHBIX NpenakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguaiusl.

JdeMoHcTpanum:



[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromiep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoabIIIn
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbsl  OopbOBI  3a
cylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHorooOpasue  TOpOA  KUBOTHBIXY, «Tonmynsiummy, «MyTannonHas
U3MEHUYUBOCTE», «ApoMopdosbl», «Umuoamantanum», «OOmas aereHepanus,
«/IBmKymune cunbl dBomoIMn», «Kapra-cxema wapuipyrta mnyrtemectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «IIpuCrnocoOI€HHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUTO0OPA30BAHUE).

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HaOOp IUIOMOB U ceMsiH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIECHUN y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPaBJICHUS SBOJIIOLUNY, 00BEMHAA MOJEIb
«CTpoeHue TOJIOBHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuueckas kapra mwupa, KoJuleKIus «DOpMbI COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHWi», ™onenb ammmkauus «llepexpéct
XpOMOCOM», BiIaxHble Tmpemnapatel «Pa3zButue Hacekomoro», «Pa3Butue
JATYLWIKW», MUKponpenapaT «/lpo3zodpuna» (HopMa, myTtanuu (OpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnas pabota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO).

JlabGoparopHas pabora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emuie.

JloHaydHble TpPEACTABICHUS O 3apOXKICHHHM KWU3HU. HayuHble THMIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emuie: abuoreHe3 u mnaHcnepmus. XHUMHUYecKas
ABOMIIOIMS. AOHUOTEHHBI CHUHTE3 OpPraHUYECKHMX BEIIECTB W3 HEOPraHWYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BoJIrolMK. HavanbHble 3Tamsl
ouonornyeckoit aBomoruu. ['unoreza PHK-mMupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKH. llepBble KIETKM W HX HBOJIIOLMS.
®opMupoBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
nporepo3oiickas »pbl. [laneos3olickas spa u €€ mnepuoibl: KeMOpPUMCKUIA,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3so30iickas 3pa U €€ Iepuoibl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 3pa W €€ MNepuojabl: MAJICOT€HOBBIM, HEOrE€HOBBIN,
AHTPOITOr€HOBBIM.



XapakTepucTUKa KiIuMaTa M IeoJIOTMYECKUX IMpouneccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
XKUBOTHBIX. [losIBiIEHME, paclBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

CucremMa OpraHMYEeCKOro MHUpPAa Kak OTpakeHue 3BOIOUUU. OCHOBHBIE
CUCTEMATHYECKUE TPYIIbl OPraHU3MOB.

OBoIOLMA YeI0BeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJIECHUHN YeloBeKa. MeTroabsl u3ydeHus aHTponoreHesa. (CxoncTtBa u
paznuyus 4eloBeKa U )KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YeTIOBEKa.

JBwxymue  cunbl  (pakropsl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHBIH 00pa3 JKHU3HH,
W3TOTOBJIEHUE OPYIUN TPyAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbid, YenoBek npsaMoxoxsumumi, YemoBek HeaHIECpPTAIbCKHUM, YeoBek
pa3yMmHbIil. Haxonku HCKONaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAaHHS, 00JIaCTh
pacmpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHUA.

UYenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachkl:  €BPONEOUHAs
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (dKBAaTOpHalbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOIEHHOCTH  MPEACTaBUTEIEH
YEJIOBEUECKUX pac K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpers: ®@. Penn, JI. ITactep, A. M. Onapun, C. Mumuiep, I'. Opu, Y.
JapBuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cHcTeMbl», «Pa3Buthe
opraHuyeckoro wmupa», «PactutenpHas kieTrka», <OKMBOTHas  KIETKay,
«IIpokapuornueckas kierka», «CoOBpeMEHHasi CHCTEMAa OPraHUYECKOTO MHPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMsI 4YeJIOBEKa U YeJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKUX  HAXOJOK  IPEJKOB
COBPEMEHHOI0 4YeNOBEKay», «llpeBHeummue moan», «peBHue moan», «llepBbie
COBPEMEHHBIE JTION», «HeaoBeUecKue pacol».

O6opynoBanue:  mynsiku — «lIpoucxoxkaeHue  4denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpTaablla, KPOMaHbOHLA), CIENKH WIH
M300paXeHUs KaMEHHBIX OpYyAuil TEepPBOOBITHOrO YEIOBEKa (KaMHU-YOMMEPHI,
pyOmma, ckpebia), TeOXpoHOJOrHueckass Tabmuma, Koyekuus «Dopmbl
COXPaHHOCTH MCKOIIAEMBIX JKUBOTHBIX M PACTEHUI.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Tpaktuueckas padorta Ne 1. «M3ydeHue MCKOMAEMbIX OCTAaTKOB PACTEHHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).



OKckypcus «IBOJIOLUS OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIW WA KPACBEIUECKUN MYy3€il).

Tema 3. Opranu3Msbl U OKpYy:Kaouas cpeaa.

DKoJI0rvs Kak Hayka. 3afadyd ¥ pa3Jeibl 3KOJOTHUH. MeTOobl 3KOJIOIrMYECKUX
UCCJIEI0BAaHUI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HAa36MHO-BO3IYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (akrtopel. Krnaccudukanus skonoruueckux (akToposB:
abMoTHYeCcKue, OMOTHYECKHME U AaHTPOINOreHHblE. JleMCTBUE HKOJIOTMYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (akTOphl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHOAU3M.
[Ipucnocobnenust  OpraHu3MOB K  JIWCTBHIO  aOMOTUYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (akTOpBHI. Bunsl OMOTUYECKUX  B3aMMOJCICTBUI:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOMNO03 U ero ¢opmel. [lapazutusm, koomeparus,
MyTyalu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIH3M,
HeUTpaiu3M. 3HauyeHHEe OWMOTHUYECKUX B3aUMOJEHCTBUNA [UJI CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApAKTEPUCTHKU Tomyiasiuuud. OCHOBHBIE MOKA3aTENH
NOMYJISILMN: YHCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[nHaMuka YuCcI€HHOCTHU MOMYJISIUUN U €€ PEryJIALUs.

JdeMoHcTpanum:

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

Tabmuubr u cxemsl: kapta «[Ipupogasie 30Hb1 3emmm», «Cpeapl oOUTaHUS
opranu3mMoBy», «®Doronepuoauzm», «llonmymsimun», «3aKOHOMEPHOCTH pOCTa
YHCIICHHOCTHU NOMYJISIuU UHAY30puu-Ty henbkuy, «[lumessie nemnmy.

JlaGopaTopHblie U NpaKTHYeCKHE PadoThI:

Jlaboparopnas pabota Ne 3. «Mopdosiorudeckrie 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOMTAHUS.

Jlabopatopnas pabota Ne 4. «BnusHue cBeta Ha POCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «Iloncyér miI0THOCTH NOMYJSUUNA pa3HbIX BUIOB
pacTeHU.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooO1miecTtBO opranu3moB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BUAOBasd,
NpPOCTpaHCTBEHHasA, Tpoduueckas (muimieBasi). Bunpl-nomunantel. CBsi3u B
OHOLIEHO3E.

Okonoruyeckne cucteMbl (3kocuctemsbl). llonsitue 00 »skocucreme u
ouoreoneHoze. DOyHKIMOHAJIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MTOTOK YHEPTUU B S3KOCHCTEME.
Tpoduueckue (muineBbie) YPOBHU OHKOCUCTEMBI. [luileBble 1€MW W CETH.
OcCHOBHBIE TOKa3aTeIu HKOCUCTEMbI: Ouomacca, MNPOAYKIUSA. DKOJIOTMYECKHE
nupamMuabl: NPOAYKUHH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CAMOPETYJIALHMS, pa3BUTHE. CyKLIECCHS.

[TpupoaHble IKOCUCTEMBL. DKOCHCTEMBI O3€p U peK. DKOCHCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOreHHBIE  3KOCUCTEMBL.  ATPO3KOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe 1 X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopasnoobpaszue kak QakTop ycroiunBocTH 3kKocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiiel, coctaB U CTPyKTypa
ouochepnl. XKupoe BemecTBO U ero ¢gyHkuuu. OcobeHHOCTH Ouochepbl Kak
I00aIbHOW 3KOCUCTEMBL. J(MHaMHuecKoe paBHOBecME U oOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOreOXUMHYECKHE ITUKIIBI 3JIEMEHTOB (yriepoja,
a3oTa). 30HaIbHOCTh Ouocdepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONIOTEHHbIE U3MEHEHUs B Onocdepe.
['o6anbHbIE YKOTOTUYECKUE TPOOTIEMBI.

CocyiiecTBoBaHHE IPUPOABI U YeJIOBEYECTBA. CoxpaneHue
Ooropa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA pallOHATBLHOTO
yOpaBJICHUS] TMPUPOJHBIMU pecypcaMu M HX HCHOoJNb30BaHue. JlocTukeHus
OHMOJIOTUHU U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

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

Tabmumer u cxemsul: «llumeBple nenu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJOTUYECKAs] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOro Jjeca», «buoneno3 Bomoéma», «ArpoueHo3», «IIpumepHbie
AHTPOIIOIEHHbIE  BO3JCUCTBHUS HA Ipupody», «BaxHeWmmne HCTOYHUKHU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BoA», «[louBa — BakHeilIIasi cocTaBisiomas
ounocheppr», «PakTopsl Aerpaganuu nousy, «llapHukoBsiil 3¢ dexT», «DaKkTopsl
paJMOaKTUBHOTO 3arps3HeHuss Ouocdeps», «OOmAs crTpykTypa Ouochepb»,
«PacnpocTpanenne xu3Hu B Ouochepe», «O30HOBBI »dKpaH Ouocheps,
«KpyroBopoT yriepomaa B Ouochepe», «KpyroBopor azota B mpupoe».

O6opynoBaHue: MoJieNb-anmiukanus « TUrnuuHble OMOIICHO3bI», TepOapuii
«PacturenbHble cooO1IecTBa», KoJuleKuun «buonenosy, «Bpenurenn BaxxHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM PACTCHUH W
YKUBOTHBIX, MIPUHAJJIEKAIINE K PA3HBIM 3KOJIOTMYECKHM TPYIIIIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepanmu, u300paxeHUs OXPaHIEMBIX BHUOB
PacTEHHI U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA IIPOTPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUA K pe3ysbTaram
OCBOGHHUS  OOydYaloIMMHUCS TPOrpaMM  CpelHero oobmero oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJbTATOB OCBOCHUS mpenmera «buomorus»
BBIJICIICHBI CISAYIONINE COCTABJISIOIINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCHHUCKON
I'PKJIAHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH
U CaMOONpPEACIICHUIO, HalWuyue MOTHBAIlMM K  OOyYeHHIO  OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUM JIMYHOCTHU HA OCHOBE
KIIFOUEBBIX IICHHOCTEH W HMCTOPUYSCKUX TPAJHMIMN Pa3BUTHA OHOJIOTHUECKOTO
3HaHUSA, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMHU, TPHUCYIIMMHU CHCTEME
OMOJIOTMYECKOr0  00pa30BaHMs, HaJIW4YHME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIENIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS Mpeamera «buomorus» AoCTUTAIOTCS B
CAUHCTBE YYCOHOM M BOCIHUTATEIBHOM JIEATCIIBHOCTH B COOTBETCTBHUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COIUOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEH TNO3UIMM JIMYHOCTH, MAaTPUOTU3MA,
YBOXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJla M CTapllieMy IMOKOJICHUIO,
B3aMMHOTI'0 YBa)XXCHUS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaaulMsIM MHOTOHAIlMOHANbHOTO Hapojaa Poccuiickoit dexpepaiuu, npupojie u
OKpYXKaroLIeH cpee.

JIngHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHOoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlUM, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKJCHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOI0 OOIIECTBa, PaCIIUPEHUE >KU3HEHHOTO
OMbITa W OMNbITA JESITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUMN
BOCITMTATEIbHOM ACATEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINNA 00YUaAIOMIEroCs] KaK aKTUBHOTO H

OTBETCTBEHHOTO YJIEHa POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MIPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNPEACNATh COOCTBEHHYIO TIIO3MIIMIO TI0 OTHONICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENLCKUX 3a7ady, YBaXXKUTEIBHOTO
OTHOILIGHUSI K MHEHHUIO OIIMOHEHTOB MpU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHol, ropmoctm 3a cBOM Kpad, CcBOKO PoauHy, CBOM S3BIK WU KYJIBTYPY,
MPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACJIEAHIO U MaMsITHUKAM MPHUPOJIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BUTHE OWOJOTHMH, TOHUMAHUs 3HAYCHHs] OHWOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBa;

ujeitHas yOexJIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO U 3ammte OtedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyab0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEN POCCHICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHMUS,;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTUPYSCH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3/JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauiusaMu HapoioB Poccuu;

4) 3¢cTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHONIIEHHWE K MHPY, BKJIIOYAasi ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYya, OOIECTBEHHBIX OTHOIICHUH;



MOHMMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBUS JKMBOI IPUPOJIbI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIJICHUE
MPOSBIISITH KAYECTBA TBOPUECKOU JTMUHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOIMOHATIBLHOTO 0JIAarONnoJIyuns:

NOHMMaHHWE W pealu3alnus 370pOBOro U 0e30macHoro obpasza >KU3HU
(3mopoBO€  TUTaHUE, COOJIOJICHHE TUTMEHWYECKUX TMpaBWJI U HOPM,
cOAIaHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, peryspHas Quanyeckas
aKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAHUE UEHHOCTH MPaBUJI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHHUE TOCIEICTBUN M HEMPHUATHUSI BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepCTBA, TPYI0JII00UE;

TOTOBHOCTh K AKTHMBHOW JAEATEIBHOCTM TEXHOJOIMYECKOW M COLUAIBHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAaKYIO JIE€SITEIbHOCTB;

UHTEpEeC K pa3lnyHbIM cepaM MpodhecCHOHATBHON JesATeNIbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIK BBHIOOp Oyaymied mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH I[€J€CO00pa3HOE OTHOIICHHE K TNPUPOJAE KaK HCTOYHHUKY
JKU3HU Ha 3€MJIE, OCHOBE €€ CyIlIECTBOBAHHSI;

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKKM WX BO3MOXHBIX [MOCJHEACTBUNM ISt
OKPYXKarOLIEN Cpe.Ibl;

OCO3HAaHME TJI00ATBHOTO XapakTepa JKOJIOTMYECKHX MpoOjeM M MmyTed ux
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble NPU U3YYEHUH OHOJIOTHH
3HaHWSI W YMEHHUS TIPU PEIICHHH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOOIONb30BaHuEeM  (COONIIOJICHHE  TPaBWJI  TMOBEACHHUS B TMPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIIOB,
AKOCUCTEM, OHOChEpPHI);



AKTUBHOE HEINPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKpYXKarULIEH
IPUPOIAHON Ccpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCECTBUSA MPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYHUE PA3BUTOTO HKOJOTMYECKOTO MBILIIJICHHS, YKOJOTUYECKON KYJIbTYPHI,
OmbITa NEATETbHOCTH DKOJIOTUYECKOHN HAaINpPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAIIBHOMN
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTHUUECKOMN ESATEIBHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJoOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIHUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM W YMTATEIbCKOW KYJbTYpbl KaK CpEIICTBa
B3aUMOJICMCTBUS MEXKY JIFOJIbMU U MMO3HAHUS MUPA;

NOHUMaHUEe crnenu@uku OWOJOTUM KakK HAyKd, OCO3HAaHUA €€ poJu B
GbopMHpPOBaHUN PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeACTaBlIeHUs] 00 OKpYXKalollleM MHUpPE KaKk O €IMHCTBE IPHUPOJIbI, YeJIOBeKa U
oOlllecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MOpolIeM
COXPAHEHHUS] TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJIOTHUU JJII COBPEMEHHOW ITMBUIIM3AIINH:
oOecrieyeHus: HOBOT'O YpPOBHS Pa3BUTUS MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypCHblE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeHl BbIXOJa U3 II00ATBHBIX AKOJOTHUECKUX MPOOJIeM U
oOecrieueHusi MHepexojJa K  yCTOMUYMBOMY  Pa3BUTHUIO,  PalMOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHUOJOTMUECKUX 3HAHUM B IENIX
MOBBIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHON T'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaAaMOTHOCTH OOydYarommxcs, GOpMHUPYEMOM
IPY U3y4YECHUU OUOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUSA, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJL30BaTh TMOJIydaeMble 3HAHMS [UJIs aHaldu3a |
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEr0 MUPa U MPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHHUE Jie7laTh OOOCHOBAHHBIC 3aKIIFOUCHHMsSI HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIOIb30BaTh OMOJOTMYECKWE 3HAHUS s
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHME LEHHOCTH HAYYHOU JESITEIBHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HEMPEpPHIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUIO, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOEHHUSI y4eOHOro mnpeaMera «buojorus»
BKJIFOYAIOT: 3HA4YMMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAyYHbIE MOHSATHUS, OTpakKaIoUue
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUUu(PUKYy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPTHUs, SBJIICHHE, MPOIIECC,
cUCTeMa, Hay4YHbIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHne,  HaONMIO/eHWe, W3MEpPeHHe, OKCICPUMEHT ©  JAPYTHX),
yHUBEpCaJlbHble Yy4yeOHbIe JielicTBUs (TIO3HABaTeJIbHbIE, KOMMYHHUKATHBHBIE,

pEryJsiTUBHBIE), oOecreynBaroIme (dbopmMupoBaHue (GyHKIHMOHATBHOM
IPAMOTHOCTH MW  COLUMAJIbHOM KOMIIETEHUHMHU OOYy4YaroIIHUXCs, CIIOCOOHOCTh
oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS W  yHUBEpPCAIbHbIE ydeOHble JIEWCTBHUS B
[I03HABATEIbHON U COLIMAJIbHOW IPAKTUKE.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
o0pa30BaHus JOJIKHBI OTPAXKAaTh:

OBnanenue YHHUBEpPCATbHBIMHU y4eOHBIMU MO3HABATEJIbLHBIMH
JHeHCTBUSIMHU:

1) 6a30BbI€e JJOTHYECKHE IeiiCTBUS:

CaMOCTOSITENNFHO ~ (OPMYNHUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(ananu3za, cUHTE3a, CpaBHEHUS, KiIacCUpUKAIIK, 0000IIEHNs), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TMOHATHN (BBIICTATh UX XapaKTCPHbBIC NMPU3HAKW, YCTaHABIIUBATH
CBSI3H C IPYTUMH MTOHSATHSIMH);

OTIPENCNSITh TETN JEeATEILHOCTH, 3ajaBas TapaMmMeTpbl U KPUTEPUH WX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCIIOJIB30BaTh OMOJIOTUYCCKUEC MOHATHUS IS OOBSICHEHUS (DAaKTOB M SIBICHHM
YKUBOH TIPUPOJIBL;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTUBHBIE, IIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B PacCCMATPUBACMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIC cpeiacTBa  JUIA IpeICTaBICHUS
CYIIIECTBCHHBIX CBSI3€i M OTHOIICHUH B M3y4aeMBIX OMOJOTHYECKUX OOBEKTaX, a



TAK)K€  MPOTUBOPEUMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUJIaH pEHICHHs] MPOOJEMbl C Y4ETOM aHallM3a MMEIOIIHUXCS
MaTepHaJIbHBIX U HEMATEepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUN AEATEIbHOCTH;

KOOPAMHMPOBaTbL M  BBIIOJHATH pabOTy B  YCIOBUAX  PEajbHOrO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TP PELIEHUH )KM3HEHHBIX TPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKHE IeCTBHUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIE10BATEIbCKON U POEKTHON JESTENIbHOCTH,
HaBbIKaMHU  pa3pellieHuss MnpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TOMCKY METO/0B PEUICHUS] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPAa3JWYHbIE BUJBl JIEATEIBHOCTH II0 IIOJIYYEHUIO HOBOIO
3HAaHUA, €r0 HHTEpIpeTalyy, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4eOHBIX
CUTYalMUsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COLMATBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMN,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYyJIHUPOBATh COOCTBEHHBIE 3aladyl B 00pa3oBaTEIbHOMN
NeSITEIbHOCTH U )KM3HEHHBIX CUTYalUsIX;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEelleHUs, HaXOAUTh APTYMEHTHl IJs JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTpPbl U KPUTEPUHU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHs 3aJa4d  pPe3yJIbTarThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJICHANPABICHHBIA MOUCK NEPEHOCAa CPEIACTB U CHOCOOOB
NeHCTBUS B MPOPECCUOHANBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBbHYIO M MPAKTHYECKYHO0 OOJacTH
KU3ZHENIEATEbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTb OPUrMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(pOpMAIUH (TEKCTEe Yy4eOHOTOo
nocoOusi, HAyYHO-TIONMYJISIPHOM JIUTEepaTtype, OHOJOTUYECKUX CIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH



UH(OPMAITUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUUECKH OIICHUBATH
e€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbOopMyIMpPOBATH 3alpPOChl U TPUMEHATH PA3NUYHBIE METOJbI MPU TOUCKE U
orOope Omonornyeckoil HHGOpMaAIUU, HEOOXOIUMOM JIs BBIMOTHEHUS y4EOHBIX
3aj1ay;

npUOOpeTaTh OMBIT KCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA, COBEPIIICHCTBOBAThH KYJIbTYpPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMANbHYIO  (OpMY  MpPEACTABICHHUS
ounonornyeckoit nHbopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KadyeCTBE CpeAcTBa Npu padoTe C
Ouonornyeckoil HMHPOpManMend: TPUMEHATh XUMHUYECKHe, (U3UYECKUE U
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (OpPMYyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCTIONBb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENICTBA
HaTrJIAIHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWSA M 3allUThl  WH(OpManuw,
MH(OPMAITMOHHOW 0€301TaCHOCTH JIMYHOCTH.

Ogj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSAMM:

1) oOmeHue:

OCYHIECTBJISTh KOMMYHUKAIIMK BO BceX cepax >KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM TUCKYCCHUU MO CYIIECTBY OOCyXaaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHTEJBHO BBINOJHEHUS MpeIIaraeéMoin
3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH MO3UIIUNA JAPYTHUX yYaCTHUKOB
JIAAJIora Ui TUCKYCCHUH);

pacro3HaBaTh HeEBepOaJbHBIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTYyaluH,
YMETb CMSTYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOaMM OOIIEHUS W B3aWMOJICHCTBHS, TIOHUMATh
HAMEPEHUS IPYTUX JIIOJIEH, IPOSIBISATh YBAXKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHUSI C HMCHOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHJIUBHUIYaTbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS IIPU PEIICHUU yUeOHOM 3a/1a4H;

BBIOWPATh TEMATHKy M METOJBI COBMECTHBIX MEUCTBHA C Y4E€TOM OOIMUX
WHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YJieHA KOJUICKTHBA,;



IPUHUMAaTh L€JIM  COBMECTHOM  JESATENBHOCTH, OPraHU30BBIBAaTbH MU
KOOPAUHUPOBATh JEWUCTBUS MO €€ JIOCTHKEHHIO: COCTaBJISTH IUJIAH JIEWCTBUH,
pacnpenensiath poiad € YY4ETOM MHEHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJA@ M KaXKJIOIO Yy4YaCTHHKA KOMaHIbl B
001t pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TMO3ULIUHA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErHYECKOE TOBEACHHE B PA3JIUYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUIIUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PEryJIATHBHBIMU AeHCTBUSIMH:

1) camoopranu3zanms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBJIEHUS MpoOJieM M UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHHWM IIeJIeBHIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSIX M MOCTYIKAax MO OTHOLIEHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIBHOCTD, BBISABIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITENILHO ~ COCTABJISITh IUIAH  PEIICHUS NpoOsiieMbl € Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JTaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTECHUH;

JieaTh OCO3HAHHBIA BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelLlICHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYyAULMU B
pa3HbIX 00JIACTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOW 0OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTHUBBI B JIESTEIIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th  HABBIKAMM  IIO3HABATEJIbHON  peQueKCHH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEMUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCHOJB30BaTh MPUEMBI peIEKCUU IS OLEHKU CUTYallMH, BbIOOpa
BEPHOT'O PEILLICHUS;

YMETh OLIEHUBATh PHUCKUM W CBOEBPEMEHHO IPUHUMATH PEIIEHUS IO HX
CHUKEHHUIO;



IPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IIPH AaHAJIN3E pEe3yJIbTaTOB
NEATENIbHOCTH;

3) npuHsiTHE CedST M IPYTrUX:

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTBhl APYrMX @pU aHAIU3E pe3yIbTaTOB
NEeATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBeKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl OcBoeHUs mporpammbl COO 1o OuoiOTMH Ha
0a30BOM ypOBHE BKJIIOYAIOT criennduueckue A yueOHoro npeamera «buonorus»
Hay4yHbIE€ 3HAaHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOCHUIO, UHTEPIIPETALUN U
npeoOpa30BaHUI0 3HAHWM, BUBI JESITEILHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PA3JIMYHBIX Y4EOHBIX CHTyalUAX, & TaKKE B pealbHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX c Ouonorueid. B mporpamme mnpenmeTrHbie
pe3yJIbTaThl MIPEICTaBICHBI 110 TOJaM 00yUYEHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydyeOHoro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUU O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOTO
3HAHUSl ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPAa U HAYYHOTO MHMPOBO33PEHHs, O BKJIAJE POCCHUCKUX U
3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OWUONOTUH, (DYHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUs AKU3HEHHBIX 3a/a4;

YMEHHE PACKpBIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHUHOB M TOHATHUM:
J)KU3Hb, KJIETKA, OpPraHu3M, MeTa0oiau3M (OOMEH BEIIeCTB M IpEeBpalleHUE
HHEPIrUM), TOMEOCTa3 (CaMOpPETyJISILMs), YPOBHEBAs OpraHU3allvs KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOIYKIIKA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE H3JIaraThb OWOJIOTUYECKHWE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHas JOrMa MOJIEKYJsIpHOM Ouosoruu), 3axoHsl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 eHTpax MHOTOOOpasus u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. V. BaBunosa), onpeaensars rpaHuiibl
UX MPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHME MKUBBIX CHCTEM, MPOLECCOB M SBJICHMI, OpraHu3alys U IIPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIy HCCIEAYyEMbIMH BEJIMYMHAMU, OOBSCHEHHE MOIYUYEHHBIX



pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOpU U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCISTH CYIIECTBCHHBIC MPU3HAKA BUPYCOB, KJIETOK NPOKAPUOT U
DYKapHWOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPTaHU3MOB, OCOOCHHOCTH
IPOIECCOB: OOMEHA BEILECTB W MPEBPAILICHHS SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTHYECKOTO W DHEPreTHMYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MekHo3a,
OIUIOJIOTBOPEHUS, PA3MHOKEHHUS, HWHIUBUIYAIbHOTO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE TPUMEHSATH MOJYYCHHBIE 3HAHWS IS OOBSICHEHUS OMOIOTHYCCKUX
IPOLIECCOB U SIBJICHUU, JJISl MIPUHATUS MPAKTHYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1IeNbl0 oOecredeHus: Oe30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPYXKaIOIUX JII0eH, COOTI0IEHNsI HOPM IPAMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
NPUPOIHONW cpejie, MOHUMaHWE HEOOXOMMMOCTH HCIOJIb30BaHUS JTOCTHKCHUHN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA UL PalMOHAIBHOTO
PUPOIOTIOIH30BaAHNUS,

yMEHUE pelaTh JJIEMEHTApHbIE T'E€HETHYECKHUE 3aJayd Ha MOHO- U
TUTUOPHUIHOE CKpeIlMBaHWE, CIEIUICHHOE HAaCJIeIOBAaHUE, COCTaBISITh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPEICKa3aHWus HACIICIOBAHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBITOIHATH JTA0OPATOPHBIE W TPaKTUYECKUe padOThl, COOMIOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIINH, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBaHHN B OMOJIOTHH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC ITMCBMCHHBIC M YCTHBIC COOOIICHHUS,
000011ast 6MoJIOrHYecCKy0 UHGOPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, IPaAMOTHO
WCIIOJIb30BaTh MOHSATUWHBIN anmapat OUOJIOTHUH.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» 6 11
K1acce NOMKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJOTHUH B CUCTEME HAYIHOTO
3HaHMSI €CTECTBCHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKIIAJE POCCHHCKUX W
3apyOCKHBIX  yUYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHUH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YE€JIOBEKa JUISI PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJEP)KaHUE OHOJIOTMYECKUX TEPMHUHOB W TIOHSITHI:
BU/I, TIOMYJISAIINS, TeHOMOH/I, SBOJIONHMS, ABMKYIHE CHIIBI ((PaKTOPHI) IBOIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYUEHThI, IeNU MUTaHUS,
HKOJIOTHYECKasl upamua, OuoreomeHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHEe TEeopuH (SBONIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, uepenoBaHMs IIaBHBIX HaIlpaBiICHUH H
nyteit aBomoruu A. H. CeseprioBa, yuenus o 6uocthepe B. . Bepuaackoro),
OTIPEIENISITh TPAHUIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTHU: HAOIIOICHNE U
OINKCAaHUE >KUBBIX CHCTEM, MPOIECCOB M SBICHUM, OpraHU3alus W MPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIECIyEeMbIMH BEJIMYMHAMU, OOBICHEHHE IOJYyUYEHHBIX
pe3yiabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHM, TEOpUN U 3aKOHOB, YMEHHE
JieNiaTh BBIBOJIBI HA OCHOBAHUH TIOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPHU3HAKA CTPOCHHS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOIAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTreOIIeHO30B U HKOCUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMU
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BUI000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpPTaHMU3MOB, JEHCTBUS SKOJOTHUECKUX (HAKTOPOB HA OpTraHU3MBI, MEpeHoca
BEIIECTB W TOTOKAa DJHEPTUM B DJKOCHUCTEMaX, AHTPONOTCHHBIX W3MEHEHHUU B
HKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSITh MONyUYEHHBIC 3HAHUS s OOBACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C 1eNplo obecriedyeHus: O€30MacHOCTU CBOETO 3J0POBbsl U 3/I0POBbSA
OKPYXKAIOIIUX JIF0JIeH, COOI0IEHNSI HOPM IPAMOTHOTO IOBEJICHUS B OKPY>KarOIIeH
OPUPOIHON cpeje, MOHMMaHWE HEOOXOJUMOCTH MCIOJb30BaHUS JTOCTHUKEHUMN
COBPEMEHHOW OMOJIOTUH JIJISl pallMOHAITLHOTO MPUPOAOIIOIE30BAHNUS;

YMEHHE peliaTh JJIEMEHTApHbIE OMOIIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
MEepPEeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAaX (LIEMH MUTaHUsA);

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKHUE padOThl, COOMIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh MW HHTEPIPETUPOBATH HWHGOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MacCOBOM MH(OpMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  IJIOOAJIbHBIE  DKOJOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH TIO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIICHHUS,
00001ass 6MOTIOTHUECKYI0 MH(POPMAIIUIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIOJI30BATh OHITUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne i/

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

buonorus kak Hayka

JKuBble cucTeMBI U HX OpraHu3anusa

XHWMHAYECKHUH COCTaB U CTPOCHUC KIICTKH

>KI/I3HC,Z[CHTCJIBHOCTL KJICTKHN

Pasmuoxxenue u HUHAUBHUAYAJIBbHOC PA3BUTHC
OpTraHHu3MOB

HacnencTBeHHOCTE U H3MEHYNBOCTD
OpraHu3MOB

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTAH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

0.5

1.5

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f41c292

bubnuoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bubnuorexa [JOK
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
https://m.edsoo.ru/7f41c292

11 KUIACC

HanmeHoBaHue pa3/ie/ioB U TeM
NporpamMMel

Ne i/

DBOJOLMOHHAA OUOIOTUS

BO3HI/IKHOBGHI/IC nu paSBI/ITI/Ie JKHN3HHU Ha
3emite

Opranu3Mbl ¥ OKpy:Karomias cpeaa
Coo00111eCTBa U DKOJIOTUUECKUE CUCTEMBI

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

0.5

2.5

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6nunoreka [IOK
https://m.edsoo.ru/7f41cc74

bub6mmoreka [IOK
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
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC

Ne
n/n

Tema ypoka

buosorns B cucreme HayK

MeToabl TO3HAHUS KUBOKU IIpupoabl.

[IpakTuyeckas padora Ne 1
«/cnonb3oBaHKe pa3aIMUHbIX
METO/OB TPU U3YUYCHUN
OHOJOrMYECKHX OOBEKTOB

buonorunueckue CUCTCMBI, TPOUCCCHI

" UX U3YUYCHHUC

XUMHYECKHH COCTaB KIETKU. Boma
¥ MUHEpaJIbHBIE COTH

benku. CoctaB u cTpoeHue 6eJIKOB

depMeHTHI — OHUOIOTHYECKHE
KaranuzaTopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue
KaTaJUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha mpUMepe aMHIIa3bI
WJIM KaTajasbl)»

Yraeponsl. JIunuasl

KoanuyecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

0.5

0.5

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bubmmorexa [JOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edso00.ru/863e6122

but6mmoreka [IOK
https://m.edso00.ru/863e6564

bub6mmorexa [JOK
https://m.edsoo.ru/863e674e

bu6mmorexa [JOK
https://m.edso0.ru/863e6b72

bu6mmoreka [IOK
https://m.edso0.ru/863e6b72

bu6mmoreka [IOK
https://m.edso00.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

10

11

12

13

14

15

16

17
18

Hyxneunossie kucnorsl. AT®

Hcropust 1 METOIbI U3yUCHHUS
kietku. Knerounas teopus

KieTka xak 1enoctHas Kupas
cucrema

CrpoeHnue 3yKapruoTHYECKOn
kieTku. JlabopatopHas padora Ne 2
«3y4yeHue cTpoeHus KIETOK
pacTeHuil, )KHUBOTHBIX, TPHOOB H
OaxTepuii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUE»

OOMeH BelIECTB WX META00IN3M
dortocunTe3. XeMocHHTES

DHepreTudyeckuii o0OMeH

JKu3HeHHbIN IMKI KISTKU. [{enenue
kjeTku. Muro3. JlabopatopHas
pabota Ne 3 «HabmoneHne MuTo3a B
KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKPOTIPETIapaTax»

Buocunres Oenka. Peakuus
MaTpUYHOTO CUHTE3a

Tpancasius — OuocuHTe3 Oenka

Hexnerounsle ¢popMbl )KU3HU —

0.5

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e6d5c

bubmnoreka LJOK
https://m.edsoo.ru/863e6e88

bu6mmoreka [JOK
https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716c

bu6mmoreka [IOK
https://m.edso0.ru/863e766¢

bu6mmoreka [IOK
https://m.edso0.ru/863e7c98

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bubmuoreka [{OK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [IOK
https://m.edso0.ru/863e796¢

bu6mmoreka [IOK
https://m.edso0.ru/863e796e

bubmuoreka [{OK



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

19

20

21

22

23

24

25

26

27

BUPYCBI

@DopMBbI pa3MHOKEHHUS OPTraHU3MOB

Metios

OO0pa3oBaHue 1 Pa3BUTHE MOJOBBIX
KJIeTOK. OIJI0/10TBOPEHHE.
Jlaboparopnas pabota Ne 4
«I/IsyquI/Ie CTPOCHUSA ITOJOBBIX
KJICTOK Ha I'OTOBBIX
MUKpOTIpenapaTax»»

NuauBuyansHOE pa3BUTHE
OpraHu3MOB

I'enetuka — HayKa O
HaCJICACTBECHHOCTH U UBMCHYHNBOCTHU

3aKOHOMEPHOCTH HACJIEJOBAHUS
npu3HaKoB. MoHOTHOpUIHOE
CKpEIIMBaHKE

JlurubpuHoe ckpenyBaHue. 3aKOH
HE3aBHCUMOTO HaCJIeIOBAHUS
HPU3HAKOB

CuenieHHOE HacIeIOBaHHUE
npu3HakoB. JlaboparopHas padota
Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHIHOTO U TUTHOPHUTHOTO
CKpEIIUBaHMs Y IPO30( Bl HA
TOTOBBIX MUKpPOIIpenapaTax»

T'enetuka nmona. Hacnenosanue

0.5

0.5

https://m.edso0.ru/863e7540

bu6mmorexa [JOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmoreka [JOK
https://m.edsoo.ru/863e7f4a

bu6mmoreka [JOK
https://m.edso00.ru/863e81b6

bu6mmoreka [JOK
https://m.edso00.ru/863e8436

bu6mmoreka [IOK
https://m.edso0.ru/863e86f2

bu6mmorexa [JOK
https://m.edso0.ru/863e8878

bu6mmorexa [JOK
https://m.edsoo.ru/863e89a4

bubmuoreka [JOK
https://m.edso0.ru/863e8c60

bu6mmorexa [JOK


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

28

29

30

31

32

33

34

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

H3menunBocTs. Henacnencreennas
U3MEHYUBOCTh. JIabopaTopHas
pabora Ne 6. U3yuenue
MOAU(PUKAIIMOHHON U3MEHYHBOCTH,
MOCTPOCHKE BapUALIMOHHOTO Psiia U
BapHUAIMOHHON KPUBOII»
HacnencrBeHHas UBMEHYMBOCTb.
JlaGopaTtopnas pa6ota Ne 7.
«AHanu3 MmyTanui y 1po30Quisl Ha
TOTOBBIX MUKpOIIpernapaTax»

T'e”eTHnka yenoBeka

CCJ’IGKHI/IH KaK HayKa U ITpoueccC

Mer ObI U TOCTHXKECHUSA CCIICKIINN
pacTeHU U KUBOTHBIX
buoTexHoorus kak orpacib
MIPOU3BOJICTBA

Htorosast kKoHTpoJbHAs paboTa 3a
roa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

0.5

0.5

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

bu6mmorexa [JOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [JOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [JOK
https://m.edso0.ru/863e8d78

bu6mmoreka [IOK
https://m.edso0.ru/863e9214

bub6mmorexa [JOK
https://m.edso0.ru/863e9214

bu6mmoreka [JOK
https://m.edso00.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

Tema ypoka

DBOJIOLUSA U METOABI €€ N3YUYEHUS

Hctopus pa3BuTHs NIpeaCTaBICHUI
00 3BOJIOIINN

Mukpo3BoIronHus

[Tomynsius Kak IeMeHTapHas
€IMHUIIA BUJIA W SBOJIOIHH.
JlabopaTtopHnast pabota Ne 1
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPHTEPHIO»

JIBIDKyIIIME CUITBI (JIeMEHTapHbIe
(akTOpBI) SBOIIOLIUU

EctecTBenHslit 0TOOp U €ro (popMbl

Pe3ynbTaThl 3BOITIOIMH:
MIPUCIIOCOOICHHOCTh OPIaHU3MOB H
Bun000pa3oBanue. JlabopatopHas
paborta Ne 2 «Onucanue

HPHUCIIOCOOJICHHOCTH OpraHu3Ma U eé

OTHOCHUTCIIBHOI'O XapaKTepa»

Hanpasnenus u nytu
MaKpO3BOJIIOLHUN

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

0.5

0.5

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [JOK
https://m.edsoo.ru/863ea20e

bu6mmoreka [JOK
https://m.edso00.ru/863e9570

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bub6mmoreka [JOK
https://m.edso0.ru/863e99c6

but6mmoreka [IOK
https://m.edsoo.ru/863e9da4

but6mmoreka [IOK
https://m.edso0.ru/863e9ed0

bubmuoreka [{OK
https://m.edso0.ru/863e9fde

bubmuoreka [{OK
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
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

10

11

12

13

14

15

16

17

18

19

20
21

Heob6parumocTh 3BOTIONAH

Ucropus xu3nu Ha 3emiie U METOIbI
€€ n3y4eHus

['unoTe3sl MPOUCXOKACHUS KUZHU
Ha 3eMiie

PazButue xu3HM Ha 3eMIie 1o Ipam U
nepuojam

OCHOBHBIE dTaNbl 3BOJIIOIUHN
PACTUTCIIBHOTO U )KUBOTHOI'O MHpaA.
[IpakTuueckas pabora Ne 1
«M3y4eHne HCKomaeMbIX OCTaTKOB
pacTeHHi U KUBOTHBIX B
KOJUTEKIIUSX

CoBpeMeHHas cuctema
OpPTraHUYeCKOTO MHpPa

DBOJIIOIMS YeJIOBEKa (AHTPOTIOTEHE3)

JBrxymue cuibl ((hakTopsl)
aHTPOIIOTeHEe3a

OCHOBHEBIE CTaauM 3BOJIOIIMHN
YCIO0BCKa

YenoBeueckue pachl U IPUPOIHBIE
aJlanTalyy 4eJoBeKa

PezepBHblil ypok. O0001IeHNE 11O
TeMe «BO3HMKHOBEHNE U Pa3BUTHE
KU3HU Ha 3emie»

DKOIOTHSA KaK HayKa

Cpensl 00uTaHUS U YKOJIOTHYECKUE

0.5

bubmnoreka LJOK
https://m.edsoo.ru/863ea5a6

bu6mmorexa [JOK
https://m.edsoo.ru/863ea6be

bu6mmorexa [JOK
https://m.edsoo.ru/863ea8bc

bubmuoreka [JOK
https://m.edsoo.ru/863ea48e

bub6mmoreka [JOK
https://m.edsoo.ru/863eac2c

but6mmoreka [IOK
https://m.edsoo.ru/863ead44

bu6morexa [JOK
https://m.edsoo.ru/863eaea?

bu6mmoreka [IOK


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

22

23

24

25

26

27

28
29

30

31

(hakTopsI

AbGunotndeckue GpakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdonornyeckne 0COOEHHOCTH
pacTeHni U3 pa3HbIX MECT
oburanwms». JlabopaTopHas padora
No 4. «BnausiHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEyCa)

buoTtuueckue GaxTopsl

DKOJIOTHYECKHE XapaKTePUCTUKU
nonyssauuy. [Ipaktuyeckas padora
Ne 2 «IToncuét mIoTHOCTH
MOTYJIALUI pa3HbIX BUJOB
pacTeHun»

Coo0bmiecTBa OpraHu3MoB —
OHOLIEHO3

DKOJIOTHYECKHUE CUCTEMEI
(ax0CHCTEMBI)

OCHOBHBIC TOKA3aTEIN YKOCHUCTEMEL.
DKOJIOTHYECKUE TUPAMUJIBI.
CsoiicTBa 3xocucreM. Cykueccus

HpI/IpOI[HLIe 3KOCHCTCMBbI
AHTpOHOFGHHI)Ie 9KOCHUCTEMbI

buocdepa — rnobanbHas
9KOCHCTEMA 3eMJIN

3aKOHOMEPHOCTH CYIIIECTBOBAHHS
ouocdepsl

0.5

0.5

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

bu6mmorexa [JOK
https://m.edso0.ru/863eb10e

bubmnoreka LJOK
https://m.edso0.ru/863eb348

bu6mmorexa [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edso0.ru/863eb46a

but6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [IOK
https://m.edso0.ru/863ebb5e

bu6morexa [JOK
https://m.edsoo.ru/863ebd16



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

32 UYenoseuecTBo B Onochepe 3emin 1

Cocy1iecTBOBaHUE TPUPOIBI U bubnmnoreka [JOK
33 1
YeJI0BEYECTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHHE TEMBI
34 «Coo011ecTBa U 3KOJIOTUIECKUE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 0 25


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

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyounos A.M. u apyrue /ITox
pen. Ilaceunuka B.B., Akunonepnoe o6miectBo «M3narenbctBo «IIpocBemeHuey

* buonorus, 10 knacc/ Kamenckuii A.A., Kacriepckas E.K., CuBormnazos

METOIUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISL
Meroaudeckoe rmocooue ais yuurens: buonorus. 10,11 xknaccer [Tonomapesa

N.H., Kopaunosa O.A., Huxonaes 1.B. — Benrana-I"pad, 2021.

buonorus 10 kn./ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u nip. /mox

pen. Ilaceunuka B.B.

buonorus 11 kn./ Ilaceunuk B.B., Kamenckuii A.A., PybnoB A.M. u np./mioxq

pen. Ilaceunuka B.B.

buonorus B Tabnumax 6-11 knaccel. CnpaBouHoe mocodue. ABTOPHI-

cocrasutenu T.A. Koznosa, B.C. Kyumenko

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://urok.apkpro.ru/

https://edso0.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/



http://bio.1september.ru
http://college.ru/biologiya/
http://www.sbio.info
https://www.school.edu.ru
https://www.fipi.ru/

https://www.school-collection.ru/
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