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HOACHUTEJIBHASA 3AITMCKA

IIpu pa3paboTke mporpamMmbl MO OWOJOTUU TEOPETUUYECKYIO OCHOBY JIst
ONpeNIeNICHUs] MOAX0J0B K (POPMUPOBAHMIO COJIEpKAHUS Yy4€OHOro MpeaMeTa
«buonorus» coctaBwiM: KoHuenTtyaibHble mnosiokeHuss DIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, coaepxaHusi, pe3yJabTaTOB OOy4YeHUs W
TpeOOBaHMI K YPOBHIO IMOJATOTOBKH BHIITYCKHUKOB, IMTOJIOKEHUS 00 OOIINX LETAX U
MPUHLNNAX, XaPAKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
oOmero oopazoBanus B Poccuiickoit depepaiinu, a Tak:Ke MOJ0KEHUS O crienuduke
OWoJorMM, €¢ 3HAUYeHUM B TIO3HAHUU JKUBOW TPHUPOABI U OOECIECUCHHH
CYILIECTBOBAHMS 4YesioBeueckoro oOmiectBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTmpeereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U ¢ CTPYKTYpa.

[Tporpamma o OMOJIOTHM TACT MPEJICTABICHUE O LEJISIX, 00 00IIel cTpaTeruu
00y4eHUSs1, BOCIIUTAHUS U PA3BUTHS O0yUYaIOIINXCS CPEACTBAMU Y4EeOHOT0 MpeMeTa
«buonorusy, onpenenser 00s3aTeIbHOE IPEIMETHOE COIEPIKAHUE, €r0 CTPYKTYPY,
pacrpeneneHue mo pasieliaM U TeMaM, PEKOMEHAYEMYIO IOCJIEI0BaTEIbHOCTh
M3YUYCHHS YUYEOHOTO MaTepuaja ¢ y4eTOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3ei, JIOTUKKM OOpa30BaTEIBLHOIO TMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
oOyyJaroumxcsi.

B nporpamme 1o 6Mos10run TakkKe YUYUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOy4YeHUus B
dbopMUpPOBAHUU OCHOBHBIX BUJIOB YU€OHO-TIO3HABATEIBLHOM JIESITEILHOCTH/Y4EOHBIX
NEUCTBUM  00ydYaromuxcsi 10  OCBOEHHIO  COAEp)KaHUA  OMOJIOTHYECKOro
o0Opa3oBaHMs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIN YpPOBEHb) peaan30BaH
NPUHIIMI TPEEMCTBEHHOCTH B HM3YYCHHHM OHOJIOTHH, Onarojaps demy B Hel
POCMATPUBAETCS HAMpPABICHHOCTh HA pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopmupoBaHueM €CTEeCTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, SKOJIOTHYECKOTO MBIILJICHUSI, MPEICTABICHUN O 3J0POBOM
oOpase XM3HU W OEpeKHBIM OTHOIICHHEM K OKpY)Kalollehd MPUPOIHON cpele.
[ToaToMy Hapsmy ¢ u3ydeHUEM OOIIEOMOTOTHYECKUX TEOPHi, a TaKXKe 3HAHUU O
CTPOCHHUU >KUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MpOrpaMMe IO OMOJIOTHH YJEJIE€HO BHUMAHHUE HCIOJIB30BAaHUIO
MOJIYYCHHBIX 3HAHUH B IMOBCEIHECBHOW JKM3HU JIJIS PEIICHUS NPHUKJIAIHBIX 3a/1a4, B
TOM 4YHUCJe: MPO(IIAKTUKA HACJIEICTBEHHBIX 3a00JI€BaHUN YEIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTHPOBaHHSI, 000CHOBaHUS IKOJIOTHYECKU
1esecoo0pa3HOro MOBEICHUS B OKPY Karolel MPUPOTHON cpefie, aHalli3a BIUSHUS
XO3IMCTBEHHONW  JCATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHUE TMPUPOJHBIX U
MCKYCCTBEHHBIX PKOCHUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHONW HAMPABICHHOCTH
yaeOHoro npeameTa « bruonorusy nmpoIuKTOBaHO HEOOXOIUMOCTHIO 00ECTICYSHUS



YCIIOBUM JUIsl PEIICHUS] OJJTHOM U3 aKTyaJIbHbIX 3a/a4 IIKOJIBHOTO OMOJIOTHYECKOIrO
oOpa3oBaHMs, KOTOopas mpeanosaraer (HOopMHpOBaHHE y  OOyYaromuxcs
CIIOCOOHOCTH aJanTUPOBATHCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHsS 3aHUMAET Ba)XKHOE
Mecto. OHa obOecrneunBaeT (HOPMHUPOBAHHWE Y OOYUYAIOIMIUXCS MPEIACTABICHUN O
HAy4YHOU KapTUHE MHpA, pacliupseT U o000IaeT 3HaHMs O >KMBOUW Mpupoje, ee
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOM OpraHu3alil U 3BOJIOLMH, CO3JACT
YCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB JKMBOW  MPHUPOABI,  (POpMHpOBaHUS
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HABBIKOB 370POBOrO0 M 0Oe€30MacHOro obOpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIICHMS K KUBOU MPUPOE
U YEJIOBEKY.

bonbmioe 3nadeHne OMOIOTHA UMEET TAK)Ke JUTS PEIICHHs] BOCTIUTATEIbHBIX U
pa3BUBAaIOIIMX  3aJa4  cpeAHero oOumiero  o0pa3oBaHUsA,  COLUAIM3ALUU
oOyuaronuxcs. M3ydenue Ononoruu odOecrieunBaeT yCJIOBHs Uil (POPMUPOBAHUS
WHTEIJICKTyalIbHBIX, KOMMYHHMKAIIMOHHBIX M  HH(QOPMAIIMOHHBIX  HAaBBIKOB,
ACTETHYECKON KYyIbTYpBI, CIOCOOCTBYET HHTETpalli OMOJOTUYECKUX 3HAHUU C
IPEICTaBICHUAMHU U3 APYTUX YUEOHBIX IPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUH U
reorpaduu. Ha3BaHHbIE MOJOXKEHUS O MpeIHA3HAYEHUH y4yeOHOro IpeameTa
«buonorus» cocTaBUIM OCHOBY /I ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUsA, MPEACTABICHHOI0O B Iporpamme 1o
ouosoruu.

Ot6op conepxkanust yueOHoro npenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJICH C MO3ULMUN KyJIbTypOCOOOpPa3HOrO IMOAXO0/a, B COOTBETCTBHM C
KOTOpPBIM OOyYaromuecss TOJDKHBI OCBOMTH 3HAHUS W YMEHUSA, 3HAYMMBIE JIJIS
dbopmupoBaHusi O0OIICH KyJbTYphI, OINPEACTAIONINE aJICKBATHOE IIOBEJICHUE
YeJIoBeKa B OKPY’KalolIed MPUPOIHOM cpene, BOCTpeOOBaHHBIC B ITOBCEIHEBHOMN
KHU3HU U MPAKTHUECKOM nesTesnbHOCTH. Ocoboe MecTo B 3TOM CUCTEME 3HaHMi
3aHUMAIOT JIEMEHTHI COJIEPKAHMS, KOTOPBIE CITy>KaT OCHOBOMU IS (DOPMHUPOBAHHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KAapTHHE MHUpa U
[IEHHOCTHBIX ~ OPHMEHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yYMaHHU3aI[UH
OHMOI0rMYecKOro o0pa3zoBaHusl.

CrtpykTypupoBaHHe COJep)kKaHusl y4eOHOro MaTepuaja B MPOrpaMMe IO
OMOJIOTUM OCYIIECTBJIEHO C Y4Y€TOM TMPUOPUTETHOIO 3HAYEHHUS 3HAHUU 00
OTIUYUTEIHHBIX OCOOEHHOCTSX JKUBOUM MPUPOJBI, O €¢ YPOBHEBON OpraHM3alid
HBOJIIOLIMU. B COOTBETCTBUM C 3THM B CTPYKType ydeOHOro nmpenmMera «buonorus»
BBIJIETICHBI CIIEAYIOIINE CoJiepKaTenbHble TUHUU: «buonorus kak Hayka. MeToibl
Hay4yHOro mo3HaHusm», «KieTka xak Ouonornueckas cucreman, «OpraHusm Kak



Ouonoruueckas cuctema», «CrucreMa M MHOTOOOpasue OpPraHu4eckoro MHpay,
«DBOIOMS KUBON MPUPOJIBI), « IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTHY.

[ens uzyuenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBNIQJICHWE  OOYYAIOIIMMHUCS  3HAHUSIMH O  CTPYKTYPHO-(YHKIHMOHAJIHHON
OpraHM3alli¥ JKUBBIX CHUCTEM pA3HOTO paHra W TNPUOOpETEHHE YMEHUU
UCIOJI30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUM B OTHOIIEHHMH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTkeHne 1eny u3ydeHus: yueOHoro npeamera «buonorus» Ha 6azoBoM
ypOBHE 00€CIeUnBaeTCs PEIICHUEM CIEAYIOMUX 3a1au:

OCBOEHHE OOYYaIOIUMHUCS CUCTEMBbl 3HAHUW O OHOJIOTMYECKUX TEOPHSIX,
YYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, THIIOTE3aX, MpaBuiIax, CIyX)aluXx OCHOBON
Uist (pOPMUPOBAHUSL MPEACTABICHUM O E€CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/IaX HAYyYHOIO MO3HAHUS, CTPOSHUU, MHOTOOOpa3ul U OCOOCHHOCTAX KUBBIX
CHUCTEM PAa3HOTO YPOBHS OPTaHU3AIMH, BBIJAIOIMINXCSI OTKPBITUSX H COBPEMEHHBIX
HCCJIEIOBAaHMIX B OMOJIOTHH,

dopMupoBaHrne y OOYyYarOIIMXCS TO3HABATENBHBIX, HHTEJUICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MPOLECCE aHajIu3a JIaHHBIX O MYyTSIX pPa3BUTUSA B
OMOJIOTUM HAYYHBIX B3IJISAOB, UJEH W TOAXOJOB K HM3YUYCHHIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHU3aIUY;

CTAaHOBJICHHE Yy oOOydwaromuxcsi oOmeld KyJabTyphbl, (QYHKIHOHAIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHpa )KUBOU IPUPOABI HA OCHOBAHWW 3HAHWUU U OTBITA, TTOJYICHHBIX TIPU U3YICHUH
OMOJIOTHH;

dbopmupoBaHre y OOyYarONIMXCS YMEHUN WIIIOCTPUPOBATh 3HAUYCHUE
OMOJOTHYECKUX 3HAHUN B MPAKTUYECKOW MACSITENTbHOCTH YENOBEKa, Pa3BUTUU
COBPEMECHHBIX MEAUITMHCKUX TEXHOJIOTHUH U arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOEXICHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIIOBEKOM >KUBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K HEM, COOIOCHUS ATHICCKUX
HOPM TP NPOBEJICHUN OMOJIOTUYECKHUX UCCIIEI0OBAHMM;

OCO3HAHWE IICHHOCTH OWOJOTHYECKUX 3HAHWWU [JI TIOBBIMICHUS YPOBHS
HKOJIOTHYECKOHN KYIbTYpPHI, 4711 (GOPMHUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

MpUMEHEHNE MPUOOPETECHHBIX 3HAHUN U YMEHUW B MMOBCEIHEBHOMN XKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH JIESITEIBHOCTH IO OTHOLICHUIO K OKPYXKAIOUIEN Cpele,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHME U COOJIOJICHUE Mep MNPOPIIAKTHKA
3a00JIeBaHUM.

B cucreme cpeanero oomiero oOpazoBanus «buonorus», mzydaemass Ha
0a30BOM YpOBHE, SABJISACTCSA O0OS3aTEIbHBIM YYCOHBIM IMPEAMETOM, BXOISIIUM B
COCTaB MpeaMeTHOM 001acTi « EcTecTBeHHO-HAyYHbBIE TIPEIMETHD.



JI1s u3yueHus: OMoJIoruy Ha 6a30BOM YPOBHE CPEJIHETO 00IIero oopa3oBaHus
orBoautcs 68 yacos: B 10 kinacce — 34 yaca (1 yac B Hezeno), B 11 kinacce — 34 gaca
(1 gac B HezeIIO).



COIEPKAHUE OBYYEHMUSA
10 KITACC

Tema 1. Buosorusi Kak HayKa.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHHYCCKUMU H
JAPYTUMH €CTECTBEHHBIMH HayKamH, GUIocopueil, 3STUKON, SCTETUKON U MPABOM.
Ponb Ouonoruu B popMUpOBAHMN COBPEMEHHOM Hay4HOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

MeTtoabl MO3HAHMS KUBOU MPUPOJIBI (HAOII0IEeHHE, SKCIIEPUMEHT, OMKHCAHUE,
U3MepeHue, KilaccupuKalus, MOJAEIUpPOBaHUE, CTaTUCTUYEeCKas oOpaboTka
JTAHHBIX ).

JlemoHCTpauuu:

[Toptpetsr: Y. Japsun, I'. Menaens, H. K. Konbuos, x. Yorcon u @. Kpuk.

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

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

[Ipaktuueckas pabora Ne 1. «Jcnosib30oBaHWE pa3NUUHBIX METOJOB MpH
U3YYCHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble ccTeMBbI U UX OPraHU3AIHS.

XKussie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: ononoruu. Otanuue
KUBBIX CUCTEM OT HEOPTAaHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpPraHU3ANN OMOCUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHbIA, TKAHEBbIA, OpPraHU3MEHHbBIM, MNOMYJSALUOHHO-
BUJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKH ), OMOChEPHBIH.

JlemoHCcTpanuu:

Tabnuiel u cxeMbl: «OCHOBHBIC TPU3HAKHU KU3HWY, « Y POBHU OpraHU3alUN
YKABOU IIPUPOIBI».

Oo6opynoBanue: mojaens moJiekyinsl JJTHK.

Tema 3. XuMHuYeCKHUH COCTAB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKHM. XUMHUYECKHE DJIEMEHTHI: MaKpPO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIIMM BOALI M MHUHEpPAJIbHBIX BelIeCTB B KieTke. [logaepkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u cTpoeHue OenKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnnmble n 3aMEHUMbBIE AMUHOKUCTIOTBI. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpBhl O€JIKOBOH MOJIeKYyJbl (TIEpBUYHAS, BTOPHYHAS, TPETHUYHAS W
YeTBEPTUYHASL CTPYKTypa). XUMHUYECKHE CBOWCTBa OeiKoB. buonormdeckue
(GyHKIIMH OEIKOB.



depMeHTHI — Onosiornueckue katanu3atopbl. CTpoeHue pepmMeHTa: akTUBHBIN
1eHTp, cyocrpatHas cnemupuunoctb. Kodepmentsl. Butamunbl. OTiamuaws
(hepMEHTOB OT HEOPTAHWYECKUX KAaTaTu3aTOPOB.

VYTi1eBobl: MOHOCaXapubI (TII0K03a, pud03a 1 1e30KCupr003a), Tucaxapu bl
(caxaposa, JIakTO3a) W MOJUCaxapuibl (Kpaxmayi, TJIUKOreH, EeUII0JI03a).
buonornyeckue QyHKIIUU YTII€BOIOB.

Jlumuasl:  Tpurnuuepuasl, Gdochomunuapl, crepouabl. [HapoduIbHO-
ruipodoOHbie  cBoiicTBa. buonornueckue QyHknuu nunuaoB.  CpaBHEHUE
YIJIEBOJIOB, OCJIKOB U JIMIMUIOB KaK UICTOYHUKOB SHEPTHUHU.

Hyxknennoseie xucnorel: JIHK wu PHK. Hyxneotuaer — MoHOMEpSI
HyKJIenHOBbIX kucioT. Ctpoenue u ¢pynkiuu JJHK. Ctpoenne n pynkunu PHK.
Buasr PHK. AT®: ctpoenne u GyHKIIUH.

Huronorus — Hayka o kieTke. Kinerounas Teopust — mpuMep B3aUMOACHUCTBUS
ujeil 1 PakToB B HAYYHOM MMO3HAHUU. MeTObl U3YUEHUS KIETKH.

Kinertka kak nenoctHas xupasi cucrema. OOI1ue Npru3HaAKKU KJIETOK: 3aMKHYyTast
HapykHasg MmeMOpana, mojnekynsl JIHK kak renernueckmii amnmapar, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: dyKapuoTHUecKass M TNpokapuoTudeckas. OcoOeHHOCTH
CTpPOEHHUS MpOKapUOTUYECKOU KieTku. KierouHass ctenka Oakrepuil. CtpoeHHe
AYKAPUOTUYECKON KIIETKA. (OCHOBHBIE OTJIAYUS PACTUTEIBHOM, >KUBOTHOU U
IrpUOHON KIIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIUKC, UX
¢bynkuuu. [Tnazmarnueckas memOpana, e¢ cBoiicTBa u pyHkuuu. [{utonnazma u ee
opranounbl. OnHomeMOpanHbie opraHounabl kietku: OIIC, ammapar [Nombmxw,
nu3ocoMbl. [loyaBTOHOMHBIE OPTraHOMIBI KJIETKU: MUTOXOHJPUU, TUIACTHUIBL.
[Ipoucxoxaenre MUTOXOHIpUUA U Miactua. Buasl miactua. HememOpaHHbIe
OpraHOWIbl KJIETKH: PUOOCOMBI, KIETOYHBIA IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. OyHKIIMHA OPraHOMIOB KJIETKU. BirroueHus.

SAnpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue sijpa: siiepHas 000JouKa,
KapuoIuiazMa, XpOMaThH, SAPHIIIKO. XPOMOCOMBI.

TpaHCHOPT BEMIECTB B KIIETKE.

JlemoHCcTpaumu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsanu, M. lnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammer:  «Pacrnipenenenve XMMHUYECKHX  JJIEMEHTOB B HEXKHUBOU
npupoze», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOU IMPUPOAEY.

Tabmuubr u cxemsl: «llepuoguyeckas TabnuIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MoJIeKyIIbl BOAb», «bruocunTes 0enka», «CTpoeHrue MOJEKYJIbI OEIKa,
«Ctpoenue depmenta», «Hyknennossie kuciorsl. JJHK», «CtpoeHue MoneKyibl



AT®y», «CTpoeHHE 3yKapUOTHUECKOW KIETKW», «CTpOEHUE KMBOTHOM KIIETKW,
«CtpoeHue pacTUTENbHOU KIETKW», «CTpoeHue MNPOKAPUOTUYECKON KIIETKIY,
«CTpoeHue s1/1pa KIETKN», « Y TIIEBOBDY, «JIUIMHUIBD.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYIOBaHHME MJii MPOBEACHHUS
HaOJIOJICHUI, W3MEPEHUH, HKCIEPUMEHTOB, MHKpOMNpenaparbl PaCTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble M NPpaAKTHYECKHE PadOThI:

Jlaboparopnas pabora Ne 1. «M3yueHHe KaTAIUTHUYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)».

JlaGoparopnass pabora Ne 2. «/M3ydyeHue cCTpoeHUS KIETOK pPaCTEHUM,
KUBOTHBIX U OaKTepuil MoJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M Hx
OTHCAHUE.

Tema 4. ’)KuzHeneATeIbHOCTD KJIETKH.

OOMeH BemecTB, WK METa0bo0Iu3M. AccUMWIAIMA (IUIACTUYECKU 0OMEH) 1
JTUCCUMMWJISIUSL (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpoIllecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHS BEILECTB W DHEPTUM B TMOHUMAHUU
MeTaboIM3Ma.

Tunel 0OMeHa BemecTB: aBTOTPO(HBIN U reTepoTpoPHblid. Poiabs pepmeHToB B
0oOMEHE BEIEeCTB U MPEBPAICHUN YHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (da3el  QorocuHTe3a. Peakuuu
dboTocunTeza. DPphekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (POTOCHUHTE3a NSl KU3HU
Ha 3emiie. BnusHue yciioBuil cpeapl Ha POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €ro
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIINe OakTepuu. 3HAUCHUE XEMOCHHTE3a st
KU3HU Ha 3eMIie.

OHepreTuueckuii 0OMeH B KieTke. PaciierieHue BeIIeCTB, BBIJCICHHUE H
AKKyMYJMPOBAHHUE 3HEPTHH B KJIIETKE. DTarbl SHEPreTH4eckoro oomena. ['nukomnus.
bpoxenne u ero Buabl. KHUCIOpOAHOE OKHCIEHUE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunupoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peakiuu Marpuudoro cunHTe3a. ['enHernueckass unHpopmamus u JHK.
Peanuzanust renerndeckod mHopManuu B KieTke. ['eHeTUueckui KO U €ro
cBoiicTBa. Tpanckpunuust — matpuunblii cunre3 PHK. Tpancnsuus — GuocunTes
Oenka. Otanbl TpaHchsanuu. KoaupoBanue aMuHOKUCIOT. Ponb pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. Mctopus otkpsitus Bupycos (. .
NBanoBckuit). OCOOEHHOCTH CTPOEHMSI W SKU3HEHHOTO IMKJIA BHUPYCOB.
baktepuodaru. bonesHn pacTeHUid, XUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmynoaeduiura yenoseka (BUY) — BozOynurens CITH/a.



OOpatHast ~ TpaHCKpUMIMs,  peBepraza W uHTerpasa.  [IpodunakTrka
pacpocTpaHEHUsI BUPYCHBIX 3a00JICBaHHM.

JdemMoHcTpaumu:

IToptpetsl: H. K. Konbuos, 1. . IBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxemsl: «Tumbl muTaHus», «MeTabomuzm», «MUTOXOHIPHUSIY,
«JHepreTuyeckuit oomen», «Xmoporiacty, «Dorocunres», «Crpoenue JIHKY,
«Ctpoenue u QpyHKIMOHUpPOBaHUE reHay, «CuHTte3 Oenkay, «['eHeTuuecKuit Kooy,
«Bupycsi», «baktepuodarm», «Ctpoenue u xuzHeHHb muka supyca CIIN/da,
Oakrepuodaray, «Pemmkarus JTHK.

Oo6opynoBanue: Moaenu-ammukanuu «Yasoenue JJHK u Tpanckpumms»,
«buocuntes 6enka», «CTpoeHue KieTku», Moaesb cTpykTypsl JJTHK.

Tema 5. Pa3MHOKeHHe M MHAMBUYAJbHOE PA3BUTHE OPraHU3MOB.

Krerounslii 1UKI, WIM KU3HEHHBIA UK KIeTku. WHTepdaza u MUTO3.
[Ipoueccsl, mpoTekaromue B uHTepdaze. Permnmukanus — peakuus MaTPUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH Ha0Op — KapHOTHIL.
JIMIUIONIHBIN W TaIUIOMAHBIA ~ XPOMOCOMHBIE ~ HAa0Opbl.  XpOMaTHUJIBI.
[utonorndyecknue OCHOBbI Pa3MHOXKEHUS W  MHIAUBHUIYAJIbHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenue knetku — muto3. Ctaauu murosa. lIponeccel, npoucxoasume Ha
PAa3HBIX CTAUSIX MUTO3a. BHOJIOrMYECKN CMBICT MUTO34.

[Iporpammupyemast rudesb KJIETKU — arloITo3.

@dopMbI pa3MHOKEHHUSI OpPTraHU3MOB: Oecrojioe U mojioBoe. Bubsl 6ecmnosoro
Pa3sMHOXEHUA: JCJIEHUE HAJABOE, IOYKOBAHME OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIOHUPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIINU.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECIIOIOTO.

Meito3. Craguu meiosza. IIponecchl, NpoOUCXOASIIME HA CTAAUSAX MEM03a.
IToBenenne xpomocoM B wmenose. KpoccuHrosep. buonornueckuii cmbicn u
3HAYCHHUE MENO03a.

l'amerorenes — mnporecc 00pa30BaHMSI TOJIOBBIX KJIETOK Yy JKHWBOTHBIX.
[TonoBeie >kene3bl: CEMEHHUKH U sSIMYHUKU. OOpa3oBaHHWE U Pa3BUTHUE MOJOBBIX
KJIETOK — TameT (CIepMaTo30M], SUIEKIEeTKAa) — CIEPMATOT€HE3 M OBOTCHES.
OcoOEHHOCTH CTPOCHUS SIMIEKIECTOK H crepmaTo3ousioB. OIiog0TBOpEHUE.
[TapreHnorenes.

NunuBunyanbHoe pa3BuTHE (OHTOrEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHATIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX J>KUBOTHBIX:
npoOJieHue, racTpyssinus, opraHorene3. IloctamOpuoHanbHOe paszBuTHe. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHSI: MPSMOE, HETpsMoe (TUYMHOYHOE). BrusiHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPbHI, CIIOCOOHBIE BBHI3bIBATH BPOXKICHHBIC
YPOZICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOCHHUE
CEMEHHM, CTaJINN PA3BUTHSL.

JdemoHcTpaumu:

Tabmuubr u cxembl: «DoOpMbl pa3MHOXKEHHSI OpPraHU3MOBY», «JlBoitHOE
OIUIOJJOTBOPEHUE Y [IBETKOBBIX pAacCTEHUN», «BereratTuBHOE pa3MHOKEHUE
pacTeHuii», «Jlenenue kineTku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Knertounsii nukny, «Pemnukanua [JHK», «Muto3y,
«Menosz», «IIpsmoe u HenpsaMoe pa3BuTue», «l'aMeTorenes y MICKONUTAIOMINX U
4esi0BeKay, «OCHOBHBIE CTaIU OHTOIEHE3AY.

O6opynoBanue: MHKPOCKOTI, MHUKPOIIpENapaThl «CriepMaTo30u1bl
MJIEKOIUTAIOLIET0», «SIHIIEKIeTKa MIIEKONMUTAKMEro», «Kapruokunes B KieTkax
KOpEIlKa JIyKa», MAarHUTHas MOJENb-alIUIMKausa «JleneHue KIeTKu», MOJEIb
JHK, Mmozaenb MmeTadazHoil XpOMOCOMBI.

JlabopaTopHbie M NPaAKTHYECKHE PadOThI:

JIaGoparopHast pabora Ne 3. «HaOnrogeHue MuTo3a B KIETKaX KOHYHMKA
KOpEUIKA JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

Jlaboparopuass pabora Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum renetuku. Mctopus pa3sButus reHeTUKU. Posb nuTosiorun
U 5MOpHOJIOTMM B CTAHOBJIIGHWM T'€HETUKHU. BKiag poccuilckux M 3apyOeKHbBIX
YU4€HBIX B pa3BUTHE TE€HETUKH. MeToapl TEeHEeTUKH (TUOPUI0IOrMYECKUH,
LUTOTEHETUYECKUM, MOJEKYISIpHO-TeHEeTUYeCKni). (OCHOBHBIE T'€HETHYECKUE
MOHATHS. |'eHeTHYeCcKass CHUMBOJIMKA, HUCIIOJIb3yeMasl B CXeMaX CKPEIIMBAaHUMN.

3aKOHOMEPHOCTH HACJEJI0BAHMS MTPU3HAKOB, yCTaHOBJIEHHbIE I'. Menaenem.
MoHoruOpuiHOe CKpelMBaHue. 3aKOH eIWHO-00pa3us THOPHUAOB TIEPBOTO
nokosieHus. [IpaBuino toMuHUpPOBaHMs. 3aKOH pacllelyIeHus: Tpu3HakoB. ['unoresa
YUCTOTHI raMeT. [1osTHOE M HeMmoIHOE JTOMUHUPOBAHUE.

JHuruOpuaHoe ckpemmBaHue. 3aKOH HE3aBUCUMOTO HACIEJOBAaHUS TPU3HAKOB.
[{uToreHeTueCKUe OCHOBBI JUTMOPUAHOTIO CKpEIIMBAHMS. AHaIU3UpYIOLIee
ckpemuBanue. Vcnonp30BaHne aHATU3UPYIOIIETO CKPEIMBAHUS Il ONPEIEIICHUS
re€HOTHUIIa OCOOU.

CuerieHHoe HaclieqoBanue npu3HakoB. Pabota T. Moprana o CrieruieHHOMY
HACJIEJOBAaHUIO reHOB. HapylieHue clemnieHns FTeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH. [ €eHETHYECKHE KapTHhI.



I'eneTrnka mona. XpoOMOCOMHOE OIpEIEIECHUE MOJa. AyTOCOMBI U IOJOBBIE
XpoMocoMbl. ['omoramernsle M rTeTeporaMeTHble OpraHusmsl. HaciemnoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBoOCTh. BUIBI N3MEHUNMBOCTH: HEHACIIEICTBEHHASA U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAacNeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJAU(PUKALUOHHON N3MEHYMBOCTU. BapualmoHHbIN psll U BapUallMOHHAS KpUBasl.
Hopma peakuun npusHaka. KoamdyecTBEHHbIE M KAaUECTBEHHbBIC INMPU3HAKA U UX
HOpMa peaknuu. CBOMCTBAa MOTU(PUKAITMOHHON N3MEHUYNBOCTH.

HacneacTBeHHasi, WM TeHOTUIIHMYECKas, M3MEHYMBOCTh. KomOuHaThBHas
W3MEHYUBOCTb. Melo3 U TOJOBOM TpOIEcC — OCHOBA KOMOMHATHBHOM
M3MEHUYMUBOCTU. MyTanmoHHasi U3MeHYMBOCTh. Kiaccudukarus MyTanuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpuYuHbl MyTanuid. MyTtareHHbie (GaKTOpBHI.
3aKOH rOMOJIOTHYECKUX PSAAO0B B HaCJIEICTBEHHOM n3MeHunBoctr H. 1. BaBuiiosa.

BuesnepHas HaClIEeACTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka yenoBeka. Kapuotumn uenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJI0OBeKa: N'eHeaJlornYecKnid, OJIM3HELOBbIM, IIMTOr€HETUYECKU, OMOXUMHUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPELIECIICHUE TE€HOTHIIA!
ITIOJJTHOTEHOMHOE CEKBEHMPOBAHHE, T€HOTUNMPOBAHUE, B TOM YHUCIE C IMOMOLIBIO
[II1P-ananmu3a. HacneacTBeHHbsle 3a00€BaHMS YCIOBEKA: TCHHBIC OOJIC3HH,
00JIE3HU C HACJIEACTBEHHOH MpPeIpacnoiokEeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnyeckne M reHepaTuBHble MyTanud. CTBOJIOBBIE KIETKH. [IpuHIMIIBI
3I0pOBOr0 00pa3a *HU3HU, JUATHOCTUKH, MPOPHIAKTUKH U JEUEHUS TeHETUYECKUX
Oone3Hell. MeauKo-reHeTUYeCcKoe KOHCYJbTUPOBAaHUE. 3HAYEHUE MEIULIMHCKOU
IF€HETUKHU B MPEAOTBPAILLEHUH U JICUEHUN T€HETUYECKUX 3a00JI€BaHUI YEIOBEKa.

JlemoHCTpauuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YUerepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabnuupl u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €0 IUTOT€HETUYECKAS

OCHOBa», «3aKOH pACIIEIUIEHHWS W €ro LUTONEHETUYECKas OCHOBa», «3aKOH
YUCTOTBl  TrameT», «JurubpuaHoe  CKpelirBaHUE»,
«IuTonornueckue OCHOBBI JTUTHOPHTHOTO CKpEILIUBAHUSY, «Meiio3y,
«B3auMozencTBue  ajuleNbHBIX TE€HOB», «l'eHeTnueckne KapTbl PACTEHHI,
KUBOTHBIX M 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HAcCJEIOBaHUSA,
CLEINICHHOrO0 ¢ TMojom», «Kapuotunel uyenoBeka M IKUBOTHBIX», «BHIbI
U3MEHYUBOCTHY», «MonupukannonHas u3MeHYMBOCTHY, «HacnmemoBanue pesyc-
daktopay, «I'eHeTrKa rpymnn KpoBu», «MyTalmoHHasi U3MEHUHUBOCTDY.

ObopynoBanue: MojeIU-anIUIMKAMK  «MOHOTUOPHUIHOE —CKpEIIMBaHUE,
«Hemnonnoe nomuHupoBaHue», «JurubpuaHoe ckpemmBaHue», «llepekpect



XpOMOCOM», MUKPOCKON U MUKpomnpenapaT «Jpozoduia» (Hopma, myTamnuu
(bOpMBI KPBUTBEB M OKPACKH TeJa), repbapuii «I 0pox mMoCceBHOM.

JlaGopaTopHble M NPaAKTHYECKHE PadOThI:

Jlaboparopnas padora Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTUOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPEIIapaTax».

JlabopatopHas padota Ne 6. «3ydyenne MoaudukamoHHOW U3MEHYUBOCTH,
MOCTPOCHHUE BapUALIMOHHOTO PsAZla U BAPUALTMOHHON KPUBOW».

JlabopaTtopHasi pabota Ne 7. «AHanu3 mytanuii y 1po30¢puiabl Ha TOTOBbIX
MHUKpOIpenaparaxy.

[Ipaktnueckass pabora Ne 2. «CocTaBieHHME U aHaIW3 POJOCIOBHBIX
YEJIOBEKAY.

Tema /. Cenexunsi opranu3mMoB. OCHOBbI 0MOTEXHOJIOTUH.

Cenekiys Kak HayKa M IpoLEcC. 3apOKJICHUE CENEKIUU U JOMECTHKALM.
VYyenue H. 1. BaBuioBa o eHTpax NpoUCX0KIEHUS U MHOTOO0pa3usi KyJbTYpPHBIX
pactenuil. LIeHTpbI MPOUCX0XKAECHUS IOMAIIHUX )KUBOTHBIX. COPT, MOpO/Ia, IITAMM.

CoBpeMeHHbIE METO/IbI CeJIEKITUU. MacCcoBbIi U UHAUBUIYAIbHBIN OTOOPHI B
CEJIEKIIMM PAcTEHU W KUBOTHbIX. OLEHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
CKpeluBaHue — MHOpuauHr. Yucrtas nuaus. CKpelnMBaHUE YHUCTBIX JIMHUM.

I'ereposuc, wim ruOpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
OtnaneHnas rubpuan3anus u e¢ ycrnexu. ICKycCTBEHHBIN MyTareHes u 1nojgyyeHue
MOJIUIUIOUIOB. JIOCTHKEHUS CENIEKIUN PACTEHUM, d)KUBOTHBIX 1 MUKPOOPTaHU3MOB.
buoTtexHonorus Kak oTpacib NpOU3BOACTBA. ['€eHHAas MHXKEHEpUs. DTambl
co3nanug pexomOuHanTHOW JIHK wu TpaHcrennoix opranuzMoB. Kierounas
nmwxkeHepus. Knerounsie KynbTypbl. MUKPOKIIOHATEHOE PA3MHOKEHUE PACTECHUH.
KiioHupoBanue BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.

Okonoruyeckue W dtudeckue  mpooimembl. MO —  reHeTH4eckH
MOJU(DUITUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanmu:

[Toptpetsi: H. U. BaBuiios, 1. B. Muuypum, I'. /1. Kapneuenko, M. @. l1BaHoB.
Tabmuubr u cxembl: kapTa «lIeHTpbI TPOUCXOXIEHUS U MHOr000pa3us
KYJIbTYPHBIX pacTeHuiD», «I1opobl JOMAIIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OtnancHnas rudpuauzanus», «Padboter akanemuka M. @. Banosay,
«lomumnonausy, «OOBeKkThl OuoTexHOJMOTHM», «KieTouHBIE KYJIBTYpHl U
KJIOHUpOBaHHE», « KOHCTpyHpoBaHHE U IEPEHOC T'€HOB, XPOMOCOM).
O6opynoBanue: MyJISKHU TUIOJIOB U KOPHEIJIOI0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTopHble 1 NpakTHYecKHe PadoOThI:

Okckypeusi «OCHOBHBIE METOJbl W JOCTHXKEHUS CENEKIUM PacTeHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENBHBI  y4acTOK, B TEIUIMYHOE XO34KWCTBO, J1A0OPATOPHUIO
arpOyHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJIACC

Tema 1. DBo1IoHOHHAS OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHUSI HBOJIIOIMOHHOW TEOpUU. BOJIOIMOHHAS
TEOpUs U €¢ MeCTO B OUOJOruu. BiusiHue 3BOJIIOIMOHHON TEOPUU HA PAa3BUTHE
OHMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BodoUMU. [laneoHTonormdeckue: MOCIEA0BATENbHOCTD
MOSIBJIEHUSI BHUJIOB B TAJEOHTOJOTMYECKON JIETONHUCH, MEPEXOAHbIE (POPMBI.
buoreorpaguyeckue: cxoacTBo u paznuune GayH 1 Gprop MaTEpUKOB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOACTBA W pas3MuMsi SMOPUOHOB DPAa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHBIE,
pPYIMMEHTApHBIE OPraHbl, aTaBU3Mbl. MOJEKYJIAPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH ¥ OCHOBHBIX METAa0OJMYECKUX NYyTEed y BCEX
OpraHU3MOB.

OpomonnonHas teopuss Y. JlapBunHa. IIpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. J[BWKYIIUME CHIIBI SBOJIONMU BUAOB 10 J[lapBuny (M30BITOYHOE
Pa3MHOXEHUE MPU OIPAHMYEHHOCTH PECYpPCOB, HEONpPEIENCHHAs U3MEHYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBotoiuu (CTD) u e€ 0OCHOBHBIE TOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuiibl (pakTopbl) IBOJIOIMUK BUIOB B MpHUPOJE. MyTallMOHHBIHI
Mpolecc M KOMOMHATHBHAs M3MEHYMBOCTh. [lOMynsiquOHHBIE BOJHBI M JIpeud
reHoB. M30s1us 1 MUTrpanus.

EcrtecTBeHHbIit 0TOOp — HampaBistomuid  (aktop HBoMOIUU. DOpPMBI
€CTECTBEHHOT0 0TOOpA.

[TprcnocoO0aeHHOCT, OpPraHU3MOB Kak pe3ynbTar 3Bojronuu. I[Ipumepsr
MPUCIIOCOOJIEHHUI Y OpraHu3MoB. ApoMop(d03bl U UIUO-aJANTALMH.

Bun u BunmooOpazoBanme. Kpurepuum Buga. OcHoBHbBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomorusi.  Dopmbl  3BOJTIONMU:  (PUICTHYECKAsi, JTUBEPICHTHAs,
KOHBEpIreHTHasi, napasuienbHas. HeoOpaTuMocTh IBOTIOIUH.

[IpoucxoxaeHne oT HecnelUaIM3upOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas pagualus.

JdemMoHcTpanmu:



[Toptpetsl: K. JIunneit, XK. b. Jlamapk, YU. lapsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnuup!l u cxemsbl: «Pa3zButre opraHnueckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbOBI  3a
CyliecTBOoBaHHEe», «EcTecTBeHHBIN 0TOOp», «MHOrooOpasnue COpTOB PacTCHUI»,
«MHorooOpa3ue  mopon  KUBOTHBIX»,  «llomymstum»,  «MyTalmonHas
M3MEHUYUBOCTHY», «ApomMopdo3bl», «Manoagantanuny, «OO0mas aerenepamms,
«/IBmxymme cunel 3Bomounn», «Kapra-cxema wMapuipyra mnyremectBus Y.
Hapsunay, «bopb0a 3a cymiecTBoBaHuEe», «lIprcnOCO0I€HHOCT, OPraHU3MOBY,
«["eorpaduueckoe BI1000pa3oBaHne», « IKOJIOTHUECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMH THUIIAMHU OKPACKH,
HaOOp IUIONOB U ceMsiH, KoJulekiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Y
AKUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIPABICHUS BOJIOLUNY», 00OBEMHAsI MOJEIIb
«CTpoeHue roJJ0BHOTO MO3ra IT03BOHOYHBIX».

buoreorpaguyeckas kapra wmupa, Kowiekuusa «@PopMbl COXPaHHOCTH
MCKOIMAeMbIX JKMBOTHBIX M pacTeHui», wmojenp anmiukauusa «llepekpect
XpOMOCOM», BJIaKHbIE ITpenapartsl «PazBurre HaCEKOMOroy», «Pa3BUTHe JATYIIKN,
MUKpornpenapar «Jlpo3odunay (Hopma, MyTau (OpMbI KPbUILEB M OKPACKH TEJA).

JlabopaTopHbie M NPaAKTHYECKHE PadOThI:

JlaGoparopnass pabora Ne 1. «CpaBHeHHME BUAOB IO MOP(OIOrHYECKOMY
KPUTEPHIOM.

JlabopatopHas pabota Ne 2. «Onmcanue nprCcIocoOICHHOCTH OPTaHN3Ma U ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHeE *KM3HU Ha 3em.ie.

JloHay4YHBIE TPENCTABICHHUS O 3apOXKICHMHM XU3HH. HayuHble runortessl
BO3HUKHOBEHHUSl >KM3HM Ha 3emJjie: aOMOreHe3 M MaHCIepMHUs. XUMHUYECKas
ABONIOIMSA. AOHOTEHHBIM CHHTE3 OPraHMUYECKHX BEILIECTB U3 HEOPTaHUYECKHUX.
OKCNEepUMEHTAIIBHOE MOATBEPKICHUE XUMUYECKOM 3BoMoMy. HavanpHble Tansl
ouonornueckoi sBomonuu. ['mnoresa PHK-mupa. dopmupoBanre memMOpaHHBIX
CTPYKTYP M BO3HHMKHOBEHHUE IPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLHMSL.
@opMHUPOBAaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pazeutne xu3Hn Ha 3emie mo spaM u nepuonam. Karapxein. Apxeickas u
npotepo3oiickas Hpbl. [laneos3olickas spa W e¢ TEpUOAbl: KEMOPHUMCKUM,
OPIOBUKCKUH, CHITYPUUCKUN, TIEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so3olickass 2pa M €€ TMEpUOAbl: TPUACOBBIA, FOPCKHUI, MEIOBOM.

KaitHo3olickass 3pa ¥ €€ TNEepuoAbl: MaJICOr€HOBBIM, HEOTCHOBBIN,
AHTPONOTEHOBBIM.



XapakTepucTUKa KJIMMaTa U TE€OJOTHMYECKUX MpoueccoB. OCHOBHBIE 3Tambl
HBOJIIOLIMMA PACTUTEIBHOTO M SKUBOTHOTO MHpa. ApoMop}o3bl y pacTeHH H
AKUBOTHBIX. [losIBI€HME, paclBET M BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4yecKoro Mupa Kak OTpakeHHe HBoMouuu. OCHOBHbBIE
CUCTEMATUYECKHE TPYIIIbI OPTaHU3MOB.

DBoJIIOIMA YelIOBEKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue npencraBieHui o
NPOUCXOKIAECHUH YelloBeKa. MeTtoabl u3ydeHus aHTponoreHesa. CxoncrtBa u
pa3IuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YETTOBEKA.

JBmoxytiue cuibl ((hakTopsl) anTponoreHe3a. HacnencTeenHas M3MEHYHBOCTD
U eCTeCTBEHHbI 0TOOp. OOIIecTBEHHBIH 00pa3 KW3HMU, W3TOTOBICHHE OPYIHil
TPY/Zla, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIMM ¥ BETBU ABOJIOLIMM YEJIOBEKA: ABCTPAJIONUTEKU, UenoBek
yMenbld, YemoBek npsAMoxonsdiiuii, YeoBek HeaHAEpTalbCKuW, YeloBek
pa3ymHblii. Haxonku HCKONaeMbIX OCTAaTKOB, BpEMs CYIECTBOBaHUS, 00JIacTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOIO MO3Ta, 00pas3 KU3HU, OPYIUs.

YenoBeueckue packl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOINEOUAHAS
(eBpasuiickasi),  HErpo-aBCTpAJOWAHAs  (PKBAaTOpHUAJIbHASA),  MOHTOJIOHIHAS
(asmaTcko-aMepHuKaHCKasi).  UYepTbl  NPUCIOCOOJIEHHOCTH  IpEACTaBUTEIEH
YeJIOBEUECKHX pac K YCIOBUSAM CYIIECTBOBaHUSA. EJIMHCTBO YelIOBEUECKHX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Toptpets: ®@. Pequ, JI. ITactep, A. U. Onapun, C. Mumiep, I'. IOpu, 4.
JlapBuH.

Tabmmiel U cxeMbl: «Bo3aukHoBenrne COJIHEUHOM CHCTEMEBI», «Pa3BuTHe
OpraHvueckoro Mupa», «PactutenbHas  kinetka», <«OKMBOTHas  KIIETKay,
«IIpokapuoTnueckasi kieTka», «CoBpeMEHHasi CHUCTEMa OPraHWYECKOTO MUPay,
«CpaBHEHHE aHATOMHMYECKMX YEpPT CTPOEHUS YEJIOBEKA U YeJIO0BEKOOOpa3HBIX
0o0e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/[peBHenmme monn», «/pesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKrue paco».

O6GopynoBanue:  mysku — «lIpoucxoxaenue — 4yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEpPTaJblla, KPOMaHbOHIA), CJIENKH WU
M300paXeHUs] KaMEHHBIX OpYIuN NEepBOOBITHOTO YelIOBEeKa (KaMHU-UOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHYeCKas TaOmuia, Kouiekius «Dopmbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX M PACTEHUI».

JlaGopaTopHble U NpakTH4ecKne padoThbl:

[Ipaktuueckas padora Ne 1. «M3yueHHne MCKOMAEMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJIJICKIIUSX).



DKCKypcHsi «IBOJIOLMS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbII WIN KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3mbl U OKpY:KAaK0IIAas cpeaa.

DKOJIOTHS KaK HayKa. 3aJjayi U pa3/iesibl 3KOJIOruu. MeToabl 3KOJOTHYECKUX
MCCIIE0BAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMSI OPraHW3MOB: BOJIHAs, HA3€MHO-BO3YIIHAs, MOYBEHHA,
BHYTPHUOPraHU3MEHHAS.

Okonornueckre (akropbl. Krnaccudukanus skogoruyeckux (akTOpoB:
abuoTudeckre, OUOTHYECKME U AaHTPONOreHHbIE. JleHCTBHE HKOIOTMYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

AbGuoTtnueckue (akTophl: CBET, TEMIEpaTypa, BIAXHOCTh. DOTONEPHOIU3M.
[IpucnocobneHusi opraHu3MOB K  JACHCTBUIO  aOMOTHMYECKUX  (aKTOPOB.
buonornueckne puTMBl.

buotnueckue ¢pakropsl. Buabl OnoTuyecKkux B3auMOJEHCTBUI: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOn03 u ero ¢opmbl. [lapazutusm, koomepanusi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHHEe OMOTHMYECKHUX B3aUMOJACUCTBUU [JIsl CYIIECTBOBAaHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEpUCTUKH mnonyssiquud. OCHOBHBIE — ITOKa3aTEH
NOMYJISUUN: YHMCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IIPHUPOCT,
Murpanus. JJmHaMuKa YUCIEHHOCTH MOIMYJISIUN U €€ PeryJsius.

JlemoHCTpauuu:

[Toptpetsi: A. I'ym6onbaT, K. @. Pynbe, O. ['ekkenb.

Tabnuiel u cxembl: kapta «lIpupoanbsie 30HbI 3eminy, «Cpeasl oOUuTaHuUs
opranuzmoBy», «®ortonepuoausm», «llomymsuun», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTHU NOMYJISIIMU HHDY30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHble M NPpaAaKTHYECKHUE PadOThI:

JlabopaTopnas padota Ne 3. «Mopdonorunyeckne 0COOEHHOCTH PACTEHUH U3
Pa3HBIX MECT OOUTAHHS.

JlabopatopHas pabota Ne 4. « BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktuueckas padora Ne 2. «[ToacyeT MIOTHOCTH MOMYJISIUN pa3HBIX BUOB
pPACTEHUIN.

Tema 4. Coo01mecTBa M 3K0JI0rH4eCKHE CUCTEMBI.

Coo0miectBO opranu3sMoB — OuoueHo3. CTpykTypbsl OuoIlleHO3a: BHUAOBas,
MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Bunbl-nomuHantel. CBs3u B
OHoIIeHO3E.

DKkoJsiornueckre cuctembl (dkocuctembl). Ilonstne 00 »sKkocucTeMe U
ouoreorieHo3e. DYHKIIMOHATBHBIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOJYIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BELIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (mumieBsie) ypoBHU 3K0ocucTeMBbl. [Tumessie nienu u ceti. OCHOBHBIE
MOKa3aTeId HKOCUCTEMBI: OMoMacca, MPOAYKLHS. DKOJIOTHYECKUE MHUPAMMUIIBL:
MNPOAYKIMK, YHCIEHHOCTH, Ouomacchl. CBOMCTBa 3SKOCHUCTEM: YCTOWYHBOCTD,
camoperyJsnus, pazsutue. CyKieccus.

[IpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI 03¢p U PEK. DKOCHUCTEMa XBOMHOIO
WIH IIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe u X03siICTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycroHumBocTd 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. WM. Bepnanackoro o 6uocdepe. ['panuiibl, coctaB U CTpyKTypa
ouochepnr. Kupoe BemectBo u ero ¢ynkuuu. OcobeHHOCTH Ouochepsl Kak
rJI00aNbHONM 3KOCUCTEMBL. J[MHaMHYecKkoe paBHOBECME M OOpaTHas CBSA3b B
ouocdepe.

KpyroBopots! BemecTB U OMOre€OXMMUYECKHE LIHUKIbI 3JIEMEHTOB (YIiiepoaa,
azota). 30HAIBbHOCTH Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emiin. AHTPOIIOI€HHbIE U3MEHEHUS B buocdepe.
['o6anbHbIE SKOTOTUYECKUE TPOOIIEMBI.

CocyuiecTBoBaHME IPUPOIbI U YenoBeuecTBa. CoxpaHeHne Ouopa3sHoodpasus
KaK OCHOBa yCTOWYMBOCTH Ouocdepbl. OCHOBa pPALMOHAIBHOTO YIPABICHUS
MPUPOJHBIMH PECYPCAMH U UX MCHOJb30BaHUE. JoCcTikeHus: OMONIOruu U OXpaHa
OPUPOJIBI.

JlemoHCcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaues, B. U. Bepuanackuii.

Tabnuuel u cxembl: «IlumeBbie nenu», «buoreHO3: cOCTaB U CTPYKTYypay,
«IIpupoansie coobmectBa», «llenun nuranus», «IOKojgormyeckas MNHUPaAMUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMA
XBOMHOrOo  Jeca», «buoneHo3 Bomoema», «ArpoueHos3», «lIpumepHsbie
AHTPOIIOTEHHbIE BO3JACHUCTBHUSI Ha PUPOY», « BakHEeNIIMe NCTOYHUKH 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOM», «llouBa — BaxkHelIas cocTaBistonias Ouocepbn,
«®akTopel  perpamauuu  nouBy»,  «llapHukoBbli  3pdekT»,  «DakTOpHI
PaAMOaKTUBHOTO 3arpsisHeHus Owochepr», «OOmas cTpykrypa Ouocdeps»,
«Pacnipoctpanenue ku3HM B Ouochepe», «O30HOBBIM 3KpaH Ouochepsn,
«KpyroBopot yraepoaa B Ouocdepe», «KpyroBopor a3ora B mpUpoIe».

O6opynoBaHue: Mojelb-anmivkanus «Tunuuapie OMOIIEHO3bI», TepOapuit
«PacTtutenbHble coo0IIeCTBaY, KOJUEKINN «bruoneHno3y», «Bpeautenu BakHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIUY PACTEHUHN U KUBOTHBIX,
MPUHAAJIEKANIUE K Pa3HbIM 3KOJOTMYECKHM IpYyIIIaM OJHOTO BHUA,



Kpacnas kaura Poccuiickoit ®dexneparuu, U300paKeHUST OXpPaHIEMbIX  BHIOB
pacTeHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA I[IPOIPAMMLBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIHEI'O
OBPA30OBAHNMA

Cormacio ®I'OC COOQO, ycraHaBIMBAaIOTCS TpeOOBaHHS K pe3yJbTaTaM
OCBOCHHMS  OOy4aloOmMMHCSA TpPOTpaMM  CpeaHero oomero  oOpa3oBaHMUA:
JMYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NHYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS mpeaMmera «buomnorus»
BBIJICTICHBI CJICIYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYalOIUMUCS POCCUICKON
rPaXJaHCKOM UIECHTUYHOCTH — F'OTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINPE/CNICHHUI0, HaJu4yhe MOTUBAIlMM K OOy4YEeHHMIO  OHOJIOTHH,
L[EJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JMYHOCTH HA OCHOBE
KJIFOYEBBIX I[EHHOCTEW M HCTOPUYECKUX TPAIUIMN pa3BUTUS OUOJOTUUECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalolUXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, MPUCYLIMUMHU CHUCTEME
Ouosoruyeckoro 00pa3oBaHMs, HaJIWYUE HSKOJOTUYECKOTO IMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3YNBTAThl OCBOCHHMS MpenmeTa «buonorus» gocTuraroTcs B
€MHCTBE Y4YeOHONW U BOCHHUTATEIbHOW JEATEIbHOCTH B COOTBETCTBUM C
TPAAULMOHHBIMUA POCCUIUCKUMU COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHM, NMPUHATHIMU B OOIIECTBE IMpaBHJIIAMH U HOPMaMU
MOBEJACHUS U CIOCOOCTBYIOT IIpoIleccaM CaMOIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH MO3ULINH JIMYHOCTH, MATPUOTU3MA, YBAKEHHUS
K 3aKOHY W TMPaBOMOPSAAKY, YETOBEKY TPyAa U CTAPIIEMY MOKOJECHHIO, B3AUMHOIO
yBaKEHUsS, OEpPEKHOTO0 OTHOILIEHUS K KYJIbTYPHOMY HACIEIUI0O W TPAAUIUSAM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon denepannu, MpUPOIE U OKPYKAOMIEH
cpene.

JIndHOCTHBIE pE3yNbTaThl OCBOEHHUS ydeOHOro mpeamera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYaIOIIMXCsl PYKOBOJCTBOBAThLCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3ULMEN JIMYHOCTU, CHUCTEMOUM II€HHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX  BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMbITA U ONBITA JIEATEIIBHOCTH B MPOLECCE PEaInu3alid OCHOBHBIX HAIMPAaBJICHUI
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOMN TTO3UIIMHM 00YUYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAaHHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHHE 3aKOHA
Y MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOMU ACATEILHOCTH IIPU CO3aHUN YUCOHBIX
IPOCKTOB, pEIICHUHW Yy4eOHBIX U TI03HABATEIBHBIX 3a7a4, BBINOJHCHUH
OMOJIOTUYECKHUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNSITh COOCTBEHHYIO TIO3HUIIMIO 110 OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYWUTHIBATh B CBOUX JEHCTBHUSAX HEOOXOIWMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMH YOCKIECHUSIMHU, KYJIbTYPHBIMH IICHHOCTSIMU U
COLIMAJIBHBIM IMOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IPOLECCE COBMECTHOTO BBIIOJHEHUS
y4eOHBIX, TI03HABATEIBHBIX M HCCICAOBATEIBCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIIICHUS K MHEHHIO OIMOHEHTOB TNPH OOCYKJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJICPIKAHUS,;

TOTOBHOCTh K TyMaHUTAPHOM U BOJIOHTEPCKOMU ACSATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITHTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUMCKOM TPaXKIaHCKON HICHTUYHOCTH, ITaTPUOTHU3MA,
YBOKEHHUS K CBOEMY HapOay, YyBCTBA OTBETCTBEHHOCTHU mnepe; PoinHoM, rop1ocTu
3a CBOM Kpal, cBOO PoJvHY, CBOM S3BIK M KYJbTYpPy, IPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

IIECHHOCTHOE OTHOIIEHUE K MPUPOJIHOMY HACJICAUIO U TTaMATHUKAM MPUPO/IBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHCKHX YYCHBIX B CTAHOBIICHHUE U
pa3BuUTHE OWOJIOTMH, TIOHUMAaHMs 3HAYCHUS OWOJIOTHM B TIO3HAHWW 3aKOHOB
IPUPO/IBI, B KU3HU YEJIOBEKa 1 COBPEMEHHOTO OOIIIEeCTBRA;

ujerHas yoeKJICHHOCTh, TOTOBHOCTh K CIYy)XeHHIO W 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSA:

OCO3HAHME TYXOBHBIX [IEHHOCTEW POCCUHCKOr0 HApO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHYCCKOTO ITOBEICHMUS;

CIIOCOOHOCTh OIICGHMBATh CHUTYALIMIO W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJa B IIOCTPOEHHUE YCTOMYMBOTO OYJIyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTENSIM, CO3IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHSA I[IEHHOCTEH CEMEWMHOW JKU3HU B COOTBETCTBHM C
TpaauuusiMu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCITATAHMSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIOUYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHUE 3MOLIMOHAIBHOTO BO3ACUCTBUS KMBOUM MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BUJAX HCKYCCTBa, CTPEMJICHHE
POSBIISITH Ka4€CTBA TBOPUYECKOM JTMUHOCTH;

5) ¢usuyeckoro BocnuTaHHS, (POPMHUPOBAHUS KYJbTYPbI 310POBbSI H
IMOIMOHAJIBLHOTO 0JIaronoJIyuns:

NOHUMAaHUE U peau3alius 310pOBOro U 6€30MacHOT0 00pa3a KU3HH (30pOBOE
NUTaHuE, COOJII0ICHNE TUTHEHUYECKHUX TIPABIII U HOPM, COATAaHCUPOBAHHBIN PEXKUM
3aHATHH W OTABIXa, peErysipHas (U3UYECKas aKTUBHOCTH), OEpPEKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U
MICUXHYECKOMY 3]I0POBbIO;

MMOHMMAaHUE LEHHOCTH TMpPaBWI WHAUBUIYAJIbHOTO M  KOJUIEKTUBHOTO
0e30macHOro MOBEICHUS B CUTYalIUSX, YTPOXKAIOIINUX 3/TOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME MOCIIEICTBUI W HENPUSTUS BPEIHBIX NPUBBIYCK (YHOTpeOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy/10BOT0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYAYy, OCO3HAaHUE IIEHHOCTHM MAacCTepCTBa, TPYI0II00UE;

TOTOBHOCTh K aKTMBHOM JI€SITEILHOCTH TEXHOJOTUUECKON M COIMaIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHLHO
BBITIOJIHATH TAKYIO JI€ATEITLHOCTD;

HMHTEpeC K pa3audHbiM chepaM npodhecCUOHATBHON NESITEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymield mpodeccu U peaTu30BHIBATH
COOCTBEHHbBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3KOJIOTHYE€CKOT0 BOCIIUTAHUS:

AKOJIOTUYECKH 1EIeCO00pa3HOE OTHOLIEHUE K MPUPOJI€ KAK HICTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KYyJNbTYphl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYIKOB U OIIGHKM MX BO3MOXHBIX TOCJICACTBUN IS
OKpYXarouen cpepl;

OCO3HaHHWE TI00aJbHOTO XapakTepa 3KOJOTMYECKUX MpoOjieM M MmyTed ux
peleHus;

CIIOCOOHOCTH HUCIIOIB30BATh MPUOOPETAEMbIC MPU U3YICHUHN OMOJIOTHH 3HAHUS
M yMEHUA TpU pemieHuu mpoOJeM, CBSI3aHHBIX C  PAIMOHAIBHBIM
MPUPOJONIONIB30BaHNEM  (COOJIOJIEHHE TpaBUl  TOBEJACHUS B  MPHUPOJIE,
HaIpaBJICHHBIX Ha COXpPaHEHHWE paBHOBECHUS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphI);



AKTUBHOE HEIPUATUE NECUCTBUM, IPUHOCAIINX BPEI OKPYKAIOIIENU IPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATH HEOIATOMPUSITHBIC HYKOJIOTHIECKUE TOCIEACTBUS
MPEANPUHUMAEMBIX JIEUCTBUM U ITPEIOTBPALIATh UX;

HaJIMYUe Pa3BUTOTO IKOJIOTUYECKOTO MBIILUICHHUS, SKOJIOTHYECKOU KYIbTYPHI,
OmnbITa NESATENbHOCTU AKOJIOTHYECKOHN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABATEIbHOM, KOMMYHUKATUBHOW W COLIMAIBHOMN
IPAKTHKE, TOTOBHOCTU K YYACTHIO B MIPAKTHYECKOMN JEATEIbHOCTU IKOJIOTHUECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKH U OOIIECTBEHHON MPAKTHKWA, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJIHTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIIbCKOM KYyJIbTYpbl KaK CpEACTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U IMO3HAHUSA MUPA;

MOHMMaHWEe crhenuuKku OUOJIOTUM KaK HayKd, OCO3HaHUS €¢ pOoJiu B
GbOpMUPOBAHUU PAIMOHATIBLHOIO HAYYHOTO MBIILICHUS, CO3/IaHUM 1IEJIOCTHOTO
MPEJCTABICHUS 00 OKpYXalolleM MHUpPE KaK O €JWHCTBE MPUPObI, YEJIOBEKA U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pelIeHUU MpodiieM
COXpaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOEKACHHOCTh B 3HAYMMOCTH OHMOJIOTMHU JJISI COBPEMEHHOMN ITMBUJIM3AIIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIUHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX  pemiaTh  PeCcypcHble  MNPOOJEMBbl  Pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTEeH BhIXOAA M3 TJIOOATBHBIX YKOJOTUYECKUX MPOOIeM U
obOecrieueHns  Tepexoja K  YCTOMYMBOMY  Pa3BUTHUIO,  PAIlMOHAIBHOMY
WCTIOJb30BAaHUIO TIPUPOJIHBIX PECypcoB U (OPMUPOBAHUIO HOBBIX CTaHJAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJIYYCHUH OHWOJIOTMUECKUX 3HAHUWA B LEJAX
MOBBIIICHUS OOMIEH  KyJIbTYpbhl, €CTECTBEHHO-HAyYHON TPaMOTHOCTH, KakK
COCTaBHOM 4acTH (yHKIMOHATHHOW TPAMOTHOCTH OO0yYaromuxcs, GopMHUpyeMOit
MIpU U3yYEHUH OUOJIOTUH;

MMOHMMAaHUE CYIIHOCTH METOOB MO3HAHMUSI, UCTOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJb30BaTh IIOJlydaeMble 3HAaHUA Mg aHalIu3a M
OOBSCHEHHSI SBJICHUM OKPYXKAIOIIETO MUpa U MPOUCXOMAIIMX B HEM WU3MCHCHH,
yMEHHUE JieJlaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX (DaKTOB U
UMEIOIITUXCS JAHHBIX C LIEJIbIO TTOTYYEHHUsI IOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTh CaMOCTOSITEJIbBHO HMCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS s
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAHME IIEHHOCTH HAyYHOW JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO AEATEIbHOCTh HHINBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHuI0, K AaKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHUM MO OHOJOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPE/IMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOSHUS y4deOHOro mpeameTa «buomorus»
BKJIIOYAIOT: 3HAYMMblEe JUIsi (OPMHUPOBAHHUS MHUPOBO33PEHUS OOYYAIOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHbIE MOHATHS, OTpakarolue
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U cHeludUKy METOAOB IO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, HEPIHs, SBJICHHE, MPOLECC,
CUCTEMa, HAyYHBIH (DaKT, TMPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UccIleIoBaHue, HaOII0IeHUEe, N3MEPEHNE, SKCIIEPUMEHT U JIPYTUX ), YHUBEPCAIbHbBIE
yueOHble JehcTBUA (MO3HaBaTeIbHbIE, KOMMYHHUKATUBHBIC, PETYJIATUBHBIC),
oOecrieunBaronye GopMupoBaHue QYHKIIMOHATBEHON TPAMOTHOCTH U COIMATILHOM
KOMIIETEHIIUHM 00yYarOIIUXCsl, CIIOCOOHOCTh O0YYaIOIIUXCA HCIOIb30BaTh

OCBOCHHBIE MEKIUCIUTITMHAPHBIE,
MUPOBO33PEHUECKHE 3HAaHMS W  yHUBEpPCaJbHbIE  Yy4eOHBbIE JCHCTBUA B
ITI03HABATEJILHOM U COLMAIIBHON MPAKTHKE.

MeramnpeaMeTHbIE PE3YNbTaThl OCBOCHUS IMPOTpaMMBbl CPETHEro OOIIero
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBaanenue YHHBEpPCATbHBIMHA yueOHbIMH NM03HABATEJIbLHBIMH
AEeUCTBUSIMM:

1) 6a30BbI€ JJIOTHYECKHE AeliCTBHS:

CaMOCTOATENIbHO  (OPMYJIMPOBATh W aAKTyaJlU3upoBaTh  MpolOsemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHHM 3HAHUN TMPUEMBI JIOTHUYECKOTO MBIIICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, KiIaccu(ukamuu, 0000IIeH s ), PAaCKPbIBATh CMBICT
OMOJIOTUYECKUX TIOHSATUM (BBIACISATH UX XapaKTEpPHBbIC MPU3HAKHU, YCTAaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH);

OTpeNeNsaTh e JeATeIbHOCTH, 3a/iaBasi IapaMeTpbl M KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACATEILHOCTHU C IMTOCTABICHHBIMHU LIEJISIMU;

MCII0JIb30BaTh OMOJIOTMYECKHUE MOHATUS JUIsl OOBACHEHUS (PAKTOB U SIBJICHUMN
YKABOU IIPUPOJBI,

CTPOUTH JIOTMYECKUE pacCyXkiaeHus (MHIYKTUBHBIE, JEIYKTHUBHBIE, TIO
aQHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU M MPOTUBOPEUUS B pPaccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSATH CXEMHO-MOJICIIbHBIE CPEJICTBA JIJIsl IPEICTABIICHHUS CYIIIECTBEHHBIX
CBSI3¢M M OTHOIIECHUM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTax, a



TaKXKE€  MPOTUBOPEYMM  pasHOro  poJa,  BBIABICHHBIX B  Pa3IMYHbBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTbiBaTh IUIaH PEIICHUs MPOOJIEMBI C YUETOM AHAIN3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEIIHOCTh, OIEHUBATH COOTBETCTBHUE PE3YIIHTATOB
LEJISIM, OLICHMBATh PUCKU NOCIEICTBUN AESATENbHOCTH;

KOOPAMHUPOBAaTh M  BBINOJMHATH pabOTy B  YCJIOBUSAX  PEaJbHOTO,
BUPTYaJIbHOT'O U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pa3BUBaTh KPEATHBHOE MBIIIJIEHHUE IIPU PEILICHUH KU3HEHHBIX IIPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE NeiiCTBUS:

BJIa/I€Th HaBbIKAMU YYEOHO-UCCIIEA0BATEIbCKON U MPOEKTHOM JESATEIBHOCTH,
HaBbIKAaMH  paspellieHuss NpoOsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY IMOUCKY METOJIOB PEIICHHS IPAKTUUECKUX 3a]a4, TPUMEHEHHIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIE BHUIBI JIEATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpIpeTaluy, NPeoOpa3oBaHUI0O M NPUMEHEHUIO B Y4EOHBIX
CUTyalUsX, B TOM YUCJIE IIPU CO3JaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMuUpOBaTh HAyYHBIM TUI MBILUICHUS, BIa€Th HAYYHOU TEPMHUHOJIOTHEMH,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTh M (POpPMYJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30oBaTEIbHOU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBISITh NIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalW3UpOBaTh 3ajaudy,
BBIJIBUTaTh THUIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI JUIsl JOKA3aTeIbCTBA CBOMX
YTBEpXKACHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJIYYEHHBIE B XOJ€ PEIICHUS 3a/Jayd  Pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYyallUsM, OLEHUBATh MPHOOPETECHHBIN OIIBIT;

OCYILECTBIIATh Li€JICHANPABICHHBINA MMOUCK MEPEHOCA CPEJACTB U CIOCOO0B
NeNUCTBUS B TPOPECCUOHATILHYIO CPEY;

YMETb MEPEHOCUTh 3HAHUS B MTO3HABATENIBbHYIO U MPAKTUYECKYIO 00JACTH
AKU3ZHEJECATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEAMETHBIX 00JIaCTe;

BBIIBUTATh HOBBIE HJIEH, IpeJIaraTh OPUTMHAIBHBIE MOAXOAbI U PEIICHus,
CTaBUTb MPOOJEMBI U 3a/1a4H, AOMYCKAIOIINE albTePHATUBHBIE PELICHUSI.

3) padora ¢ nundopmanueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpPMALIUU (TEKCTE Y4eOHOIro
nocoOusi, Hay4YHO-TIOMYJISIPHOM JuTepaTrype, OHOJOrMYECKUX CJIOBapsX M
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHeTe), aHamu3upoBaTh



UH(GOPMAIIUIO PA3TUYHBIX BUIOB U (GOPM MPE/ICTABICHUS, KPUTHUYECKU OLEHUBATD
€€ IOCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

bopMyIHpOBaTh 3alpPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPU TOUCKE U
oTOope Omosoruyeckor uHpopMamu, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajay;

MpuoOpeTaTh OMBIT HWCIONB30BAHUSA HHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOJIB30BAHUS PA3TUIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  MpEACTABICHHUS
ouosiornyeckor nHpopmanmu (cxembl, rpauku, JuarpamMmsbl, TaOJIUIIBI, PUCYHKH U
apyroe);

WCIIOJIh30BaTh HAYYHBIA S3BIK B KadeCTBE CpEICTBa Tpu paboTe ¢
Oouonoruyeckod uHPOpMAIMEl: NPUMEHITh XUMHUYECKHe, (U3UYECKue U
MaTEMaTUYECKUe 3HAKU U CHUMBOJIbI, (OpMyJibl, aOOpeBHATYpy, HOMEHKIATYDY,
UCIONIb30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIIQJICTh ~ HaBBIKAMHU  pACMO3HABaHWS W 3alUThl  WHGOpPMAIIHH,
uHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OgyaieHne YHHBEPCATbHBIMIH KOMMYHHUKATUBHBIMH J1€HCTBUSIMH:

1) oO1eHue:

OCYIIECTBJISATh KOMMYHHUKAIIMU BO BcexX cepax KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOT€ WU JUCKYCCHM IO CYIIECTBY OOCYXKIaeMoil TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHUS OTHOCUTEIBHO BBIMOJHEHUS TMpeiaraeMoi
3a/1ayd, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TMO3UIUNA JIPYTUX YIACTHUKOB
JIMajora Wiv JUCKYCCUH);

pacno3HaBaTh HEBEpOAJIbHBIC CpPEJCTBAa OOIICHUS, IMOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS] KOH(MIUKTHBIX CHUTYaIIHi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIIAZICTh PA3IUMYHBIMA CIIOCOOAMHU OOIICHHS] W B3aMMOJCHCTBUS, TTOHUMATh
HaMEpEHUs JPYTUX JIFOJICH, TPOSBIATh YBAKUTEIBHOS OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popMe hopMyIupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHs C HCIOJIB30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MOHUMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHIYaTbHOU
paboThI TIPH pelIeHU: OUOTOTHIECKOM TTPOOIeMBbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITOBLIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHON 3a/1a4u;

BBIOMPATh TEMATHKy M METOJBl COBMECTHBIX JEWCTBHH C y4ETOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO UJIeHa KOJUICKTHBA,



OpUHUMATh  [€JIM  COBMECTHOM  JIeATE€NbHOCTH, OpraHu30BBIBATH U
KOOPAMHUPOBATh JIEUCTBUSA MO €€ JOCTHXKEHHUIO: COCTaBISATH IUIaH JEHCTBHIA,
pacrupeneNaTh poid C y4eTOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJa U KAKJOT0 YYACTHUKA KOMAH/IbI B OOIIMIA
pe3ynbTaT 1o pazpadOTaHHBIM KPUTEPHSIM;

npenjiaraTb HOBBIE TMPOEKTHI, OLICHUBaTh WJIEUW C TMO3UIMH HOBHU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE TIOBEICHHE B PA3IHYHBIX
CUTYaIUsX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUITMATHBHBIM.

OgBjajieHHe YHHBEPCAJbHBIMYU PEryJATUBHBIMHU JeCTBUSIMU:

1) camoopraHu3anms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JIs BBIABICHHUS NpoOJeM U HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalIUSIX;

BBIOMPAaTh HA OCHOBE OWOJOTMYECKUMX 3HAHUN LEJEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEMCTBUSX M MOCTYNKax IO OTHOIICHHUIO K KUBOH MPHUPOJIE,
CBOEMY 370POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOSITENIbHO OCYILIECTBIJISITh MO3HABATEIbHYIO AEATEIBbHOCTD, BBIABISATH
npo0JIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33aJaud B 00pa30BaTENIbHOM
NEATEIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOSATENIbHO COCTABJIATH IJIaH PELIECHUS IPOOIEMBI C yUETOM HMEKOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH Yy4eOHOro MpeAMEeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHI;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a PEIICHHUE;

OLICHHUBATh IPUOOPETECHHBIN OTIBIT;

crnocoO0cTBOBaTh (OPMHUPOBAHUIO WU TPOSABICHUIO LIMPOKOW HSPyIuLUMU B
Pa3HBIX O00JIACTSIX 3HAHWM, TOCTOSIHHO IIOBBINIATH CBOW 0Opa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B AESATEIbHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIIQJICTh ~ HaBBIKAMHU  [IO3HABATEIBHOW  pediieKCMu  Kak  OCO3HAHUSA
COBEpILIAEMbIX JEUCTBUI M MBICIUTENbHBIX TMPOIECCOB, HX PE3yJbTaTOB H
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI pedeKcun IJis OLICHKHM CHUTyallld, BhIOOpA
BEPHOI'O PELIECHUS;

YMETh OIIEHHWBAaTh PUCKU M CBOEBPEMEHHO MPUHUMATh PELIEHUS MO HUX
CHW)KECHHUIO;



OpPUHUMAaTh MOTUBBl U apryMEHTbl JpPYyruX [pU AaHAJIM3€ pPe3yJIbTaTOB
NeSTEIbHOCTH;

3) npuHsATHE ceOs1 U APYTUX:

IPUHUMATH ce0s1, TOHUMAsi CBOM HEAOCTATKU U JOCTOMHCTBA;

MPUHUMAaTh MOTHBBI W apPryMEeHTBl [JPYIMX I[P aHaJM3€ pe3yiIbTaTOB
JESTENIbHOCTH;

IIPU3HABATh CBOE MPABO U IPABO APYIUX Ha OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTH MIOHUMATh MUP C MTO3ULIUHU JPYTOro YEI0BEKa.

IHPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl ocBoeHus nporpammbl COO mno Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuuueckue 1 yueoHoro npeamera «bromorus»
Hay4YHbIC 3HAHMS, YMEHHUS U CIIOCOOBI AEHCTBUI MO OCBOECHUIO, UHTEPIIPETAILIUN U
npeoOpa30BaHUIO0 3HAHUM, BUIbI JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUA U
OPUMEHEHUIO 3HAHUM B Pa3iMyYHbIX Y4YEOHBIX CUTyalUsX, a TAKK€ B peajbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX C Ouojorueid. B mporpamme npeamMeTHble
pe3yNbTaThl MPEACTABICHBI IO TOaM O0yUYEHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHHUs yueOHoro mpenmera «buonorus» ¢ 10
Klacce NOJDKHBI OTPAXKATh:

c(hOPMHUPOBAHHOCTh 3HAHUM O MECTE W POJIA OMOJIOTHMH B CHCTEME HAYYHOTO
3HAHUSA €CTECTBEHHBIX HayK, B (OPMUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MUpPAa U HAyYHOTO MHUPOBO33PEHUS, O BKJAJE POCCUICKUX WU
3apyOEKHBIX YYCHBIX-OMOJOTOB B pa3BUTHUE OWONOTUM, (DPYHKIIMOHAIBLHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEUICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE pPACKpbIBATh COAEpkKaHHE OHOJOTMYECKMX TEPMUHOB U TMOHSATHUI:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MPEBPAIICHUE SHEPTUH),
romeoctas (caMoperyisius), YpOBHEBas OpraHu3alus IKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Hu3Naratb OWOJOTrMYecKue Teopuu (KIETOYHas, XPOMOCOMHasi,
MyTallMOHHAsI, ILIEHTpaJbHasg JOIMa MOJEKyJIsapHOM Ouonorun), 3axoHsl (I
Mennens, T. Moprana, H. M. BaBusnoBa) u yuenus (0 1meHTpax MHOTOOOpasusi u
MIPOUCXOKICHUS KyJIbTYypHbIX pactenuil H. M. BaBuiiosa), onpenensars rpaHULbI KX
NPUMEHUMOCTH K KMBBIM CHCTEMAM;

yYMEHHE BJIaJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTHU: HAOII0IEHUE U
ONMCAHUE JKMUBBIX CHCTEM, IPOLIECCOB W SIBJICHWM, OpraHU3alys W IPOBEICHHE
OMOJIOrMYECKOro 3KCIEPUMEHTA, BEIIBIXKEHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXAY HCCIEAyeMbIMU BEJIMYMHAMU, OOBSICHEHUE MOJYYEHHBIX



pE3yIbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMEHHE
7ieN1aTh BBIBOJIbI HA OCHOBAHUU TMOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M TMPEBPAILEHUS] YHEPTUU B KIETKe, (HOTOCHMHTE3A,
MJIACTUYECKOTO W JHEPreTHYeCKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOIOTBOPEHMSI, PA3MHOXKEHMS, WHIUBUIAYaJbHOTO Ppa3BUTHUS  OpraHU3Ma
(oHTOTCHE3);

yMEHHUE MPUMEHATH MOJyYCHHbIE 3HAHUS JUJISI OOBSICHEHUS OMOJIOIMYECKUX
IPOLIECCOB U SIBJICHUM, I MPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HU C IeNbl0 obOecrieuyeHus Oe30MacHOCTH CBOETO 370POBbS M 370POBbBS
OKPY>KaIOIIUX JIFOACH, COOII0IEHNs HOPM TPAaMOTHOTO MOBEACHUS B OKPYXKAIOIIeH
OPUPOJHOM cpene, MOHMMaHUE HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHUIKEHUN
COBPEMEHHOU Oouonoruu U OMOTEXHOJIOTUHA Uil  PalMOHAJIBHOTO
MIPUPOJIOTIONIE30BAHMYS;

YMEHHE peIliaTh »J>JeMEHTapHble TeHeTHYeCKHWe 3a7aud Ha MOHO- U
IUTUOPUIHOE CKPEIIMBAaHME, CIICTJICHHOE HAcleOBaHWEe, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKpEIIMBaHUS JJIA MPEACKa3aHWs HACIEAOBAaHUS NMPU3HAKOB Y
OpPIraHU3MOB;

YMEHHE BBINOIHATH J1a00OpaTOpHbIE W INpaKTUYECKUE paboThl, COOJIIOAThH
npaBuia npu padbore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBAHUEM;

YMEHHE KpPUTHYECKH OIICHWBAThb M HWHTEPIPETHPOBATh HHOOPMAIINIO
OMOJIOTMYECKOr0  COACpXkaHMsI, BKJIIOYAIONIYI0 TICEBJOHAy4YHbIE€ 3HAaHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpeJCTBa MaccOBOM MH(POpPMAIUU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), 3TUYECKHE AacleKThl COBPEMEHHBIX HCCIIEOBaHUM B OHOJIOTHUH,
MEHUIIHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHBIE NHCHbMEHHBIE U YCTHBIE COOOIICHHUS,
0000111ast OMOIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh IOHSITHIHBIN arrapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUsS yueOHoro mpeamera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJOTHH B CUCTEME HAYYHOTO
3HaHUSA EeCTECTBEHHBIX HayK, B (OPMHUPOBAHHWU COBPEMEHHOW eCTECTBEHHO-
HAyYHOM KapTHHBI MHpa M HAy4YHOTO MHUPOBO33PEHHUS, O BKIIAJE POCCUHCKUX U
3apyOCKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAIBLHOMN
TPaMOTHOCTH Ye€JIOBEKa VISl pEIICHHS KU3HEHHBIX 3a71a4;

YMEHHE PaCKphIBATh COJIEPKaHNE OMOJIOTMUECKUX TEPMUHOB U TIOHSITHIA: BH/I,
MOMYJISILKSL, TEHO(QOH[, HBOJIOLMA, JBWXKYIIUE CHIbl ((aKTOpbl) 3BOJIOLHUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, IKOJOTUYECKUE (HAKTOPBI,



HPKOCUCTEMa, TMPOAYLUEHTHl, KOHCYMEHTbHI, pEIAYLEHTbl, LEeNH MUTaHUS,
AKOJIOTHYECKas MUpaMuia, OMOreoneHos, onocdepa;

yMEHUE H3j1aratb OHOJOTUYECKHE TEOopuu (dBOJIOLMOHHAs Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIOLUUM), 3aKOHbl W 3aKOHOMEPHOCTH
(3aponprieBoro cxoxacrsa K. M. Bbapa, yepenoBaHus IIaBHBIX HaIpaBiICHUN H
myteit sBomoruu A. H. CeeprioBa, yuenuss o 6uochepe B. 1. Bepuanckoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOJIaMH HAYYHOTO MO3HAHUsSI B OMOJIOTUU: HAOIIO/IeHHE U
OMKCAaHUE >KUBBIX CHCTEM, MPOIECCOB M SIBJICHUM, OpraHU3allMs U IMPOBEACHHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIIBI)KCHHIE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIy WCCICAyeMbIMA BEIMYMHAMH, OOBSICHCHHE IIOJYYCHHBIX PE3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAYUYHBIX MOHATHUNA, TEOPUN U 3aKOHOB, YMEHHUE JIEaTh BHIBOJIBI
Ha OCHOBAHMH TOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCIATh CYIICCTBEHHBIE TPH3HAKH CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHJIOB, TOIYJSAIUN, TMPOAYIEHTOB, KOHCYMEHTOB, PpEIyIICHTOB,
OMOTeoIeHO30B U JIKOCHCTEM, OCOOCHHOCTH TMPOIECCOB: HACJEICTBEHHOM
M3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCHOCOOIEHHOCTH
OpPraHM3MOB, JEUCTBUS DKOJOTHYECKUX (PAKTOPOB Ha OpTaHU3MBI, MEpeHoca
BEIIECTB W TIOTOKA DHEPrMM B DKOCHUCTEMAaX, AHTPOIOICHHBIX HW3MEHEHHH B
HKOCHUCTEMax CBOEH MECTHOCTH, KpPYroBOpPOTa BEIIECTB U OHOTC€OXUMHUYECKUX
LIMKJIOB B Onocdepe;

YMEHUE MPUMCHSATHh TOJYYCHHBIC 3HAHUS I OOBSICHEHUS OHMOJIOTHYCCKUX
IIPOLIECCOB U SIBJICHUMW, JUI MPUHATHUS NPAKTUYECKUX PELIEHUW B ITOBCEIHEBHOMN
KHU3HU C 1eNblo obOecriedyeHus Oe30MacHOCTH CBOETO 370POBbSI M 370POBbS
OKPYXKAIOIIUX JIFOJIeH, COOJIIOICHUS] HOPM TPAaMOTHOTO TIOBEACHUS B OKPY KaroIIen
MPUPOIHON cpeie, TMOHMMaHWE HEOOXOAMMOCTH WCIIOJIBb30BAHUS JOCTHKEHUN
COBPEMEHHOU OMOJIOTHH JIJISl PallMOHAILHOTO MPUPOAOTIOIE30BAHNUS;

yMEHHUE peliaTh JIeMEHTapHbIe OMOJIOTUYECKHE 3a/1aud, COCTaBIISATH CXEMbI
NepPeHoca BEIIECTB U YHEPTUU B dIKOCHUCTEMax (IIeTH MUTAHMS);

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTUYeCKHe paboThl, COOI0IATh
MpaBuJia Mpu padoTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHHE KPUTHUYECKH OIICHHBaTh H HWHTEPHPETHPOBATH HHGOPMAIIHIO
OMOJIOTHMYECKOTO  COACpKAHMsI, BKIIOYAIONIYI0 TICEBJAOHAYYHBIC 3HAHUS W3
Pa3IMYHBIX MCTOYHUKOB (CPECTBA MacCOBOM MH(OpMAIMK, HAYYHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  TJIOOAIbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000111ast OMOJIOTHYECKYI0 MH(GOPMAINIO U3 HECKOJBKHX MCTOYHHUKOB, TPAMOTHO
WCIIOJIH30BATh MOHATUHHBIN ammapat OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
Kosnu4yectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM ugposbie
Ne ni/m pasi KonrTpoabubie | IIpakruyeckue (1uubp )
NMPOrpamMmMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [IOK
L bronorii Kkax Hayka 2 05 https://m.edsoo.ru/7f41c292
bubmnoreka [IOK
2 X 1
HBBIC CHCTEMBL H X Opratusatiis https://m.edsoo0.ru/7f41c292
. bubmuoreka [IOK
3 XHWMHYECKUH COCTaB U CTPOCHUE KIIECTKH 8 1 httos://m.edsoo.ru/7f41c292
bubmuoreka [IOK
4 HKHHEJISATENEHOCTE KIIETKH 0 https://m.edsoo.ru/7f41c292
Pa3sMHOKEHME U HHIUBUIyaJIbHOE pa3BUTHE bubnuorexa LIOK
5 5 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M K3BMEHYMBOCTD 8 15 bubmuoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranuzMoB. OCHOBBI 3 bubnnoreka LIOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
P 1
8 C3CPBHOS BpeM https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'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 KIIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM undpoBbie
Ne o/m P Kontposbnbie | IpakTuyeckue (wupp )
NMPOrpaMMbl Bcero o0pa3oBaTesibHbIE
padoTsbI padoTbI
pecypchbl
bub6mmoreka [IOK
1 C) 0 9 1
BOJIOLHOMHAA BHOTOTHA https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHUE Y pa3BUTHE KU3HU HA 9 05 bubnnoreka [IOK
Bemute ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 5 1
Oprafu3MBI i OKpYIKaiolLas cpeaa https://m.edsoo.ru/7f41cc74
bubmnoreka [IOK
4
Coo011ecTBa ¥ 9KOJIOTMYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



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 IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIeKTPOHHbIE
Hcnoan3oBanus
Ne undposbie
i Tema ypoka Beero Konrponbubie | Ilpakruueckue | 000pyIoBaHMsi oBpasoBaTebHEIE
paGoThI paGoThI nerpa «Touka pecypesI
pocta»
bubmuoreka IIOK
1 buosiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM
npuposl. [Ipaktuyeckas
5 pabota Ne 1 «Mcnonb3oBaHue 1 05 bubnuoteka [IOK
Pa3JIMYHBIX METOJIOB MPU https://m.edso0.ru/863e6122
W3YYEHUU OMOJOTHYECKHIX
00BEKTOB»
3 buonornueckue cucTeMsl, 1 bu6mmoreka [IOK
IIPOLIECCHI U UX U3YUYECHHE https://m.edso0.ru/863e6564
4 XUMUYIECKHUN COCTAB KIICTKH. 1 bu6mmoreka [IOK
Bojna u MuHepasbHbIe CONH https://m.edso0.ru/863e674e
5 benku. CoctaB u ctpoeHue 1 bubnnorexa LIOK
OenkoB https://m.edsoo.ru/863e6b72
DepMeHTH — OUOJIOTHYECKUE
katanuzatopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnuoreka LIOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha mpuMepe
aMUIIa3bl WK KaTalasbl)»



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

bu6mmoreka [IOK

! Yraesoms. Jmi et https://m.eds00.ru/863e6870
bu6moreka [JOK
8 HyxIeHHOBbIE KHCHOTEL ATO https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUS bub6nmoreka LIOK
kietku. Kinetounas teopus https://m.edso0.ru/863e6e88
Undposan
nabopartopus
Knerka kax 1einocTHas xuBas
10 RELEON Camerac
cucrema USB
MWKPOCKOMNOM
CrpoeHnue 3ykapuoTUYeCKOn
kietku. JlabopaTopras pabora
Ne 2 «3yuenue crpoeHus
KJIETOK PaCTEHHM, JKUBOTHBIX bubmorexa HOK
11 5 5 o ’ 0.5 https://m.edso0.ru/863e6ff0
TPHOOB 1 DAKTEPHH T https://m.edsoo.ru/863e716c
MHUKPOCKOITOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTIHCaHUE)
12 OOMEH BeIeCcTB Ui bu6nmoreka [JOK
MeTaboIn3M https://m.edso0.ru/863e766¢
Hudporas
naboparopust  TIO
9KOJIOTUH (JIaTYUK
13 dortocuuTe3. XEMOCHHTE3 OCBCIICHHOCTH, brbmorexa [OK
BJIQKHOCTH u | https://m.edsoo.ru/863e7c98
TEMIIEpaTypbl)
Pabota c

repoapHbIM



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

MarepuaioMm

. bu6mmoreka [IOK
14 Onepretieckuii oomen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jenenue kineTku. MuTos.
JlaGoparopnas pabora Ne 3 MuKpocKon
15 «HaGJP;IOI[EHI/Ie II:/II/ITOSa B 05 u,md)[:')oosoﬁ, bubmorexa [OK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa MUKponpenaparbl
JyKa Ha TOTOBBIX
MUKpOIperapaTax»
16 buocunres Oenka. Peakius bubmnoreka [IOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpancasaus — OUOCHHTE3 bubmnoreka [IOK
Oenka https://m.edso0.ru/863e796e
18 Hexknerounsie popMbl KU3HU bubnuoreka LIOK
— BUPYCBI https://m.edso0.ru/863e7540
DopMBI pa3MHOKEHUS bubsmotera LOK
19 https://m.eds00.ru/863e81b6
OPTaHHM3MOB https://m.edso0.ru/863e831e
. bubmuoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
Omio0TBOpEHHUE.
21 Ha601231aT0pII{)a;1 pabota Ne 4 0.5 buommorexa LIOK
https://m.eds00.ru/863e81b6
«3ydyeHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpeTiapaTax»
22 WunuBuyanbHOE pa3BUTHE bubnuorexa LIOK



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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

OpraHnu3mMoB

https://m.edso0.ru/863e8436

23

['eneruka — Hayka o
HACJIEJICTBEHHOCTHU U
WU3MEHYMBOCTHU

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

24

3aKOHOMEPHOCTH
HACJIEI0BaHMS TPU3HAKOB.
MoHOTrHOpHUIHOE CKPEIMBAHUE

bu6moreka [JOK
https://m.edso0.ru/863e8878

25

JuruOpuiHOE CKpEIMBAHHE.
3aKOH HE3aBHUCHMOIO
HACJICIOBaHHS TIPU3HAKOB

bubmuoreka IIOK
https://m.edso0.ru/863e89a4

26

CuernieHHOe Haclel0BaHUe
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuyenue
pe3yabTaTOB MOHOTHOPUIHOTO
Y TUTHOPUTHOTO CKPEIIUBAHUS
y 1p030(UITbl Ha TOTOBBIX
MUKpOIpenapaTax»

0.5

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

27

I'eneruka nmona. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C
I0JIOM

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60

28

N3MeHYnBOCTSD.
Henacnencreennast
W3MEHYUBOCTh. JlabopaTopHas
pabora Ne 6. U3yuenue

MO (UKAITMOHHOM
M3MEHYUBOCTHU, TIOCTPOCHHE
BApUALIMOHHOTO psifa U
BAapUALIMOHHON KPUBOI»

0.5

bu6mmoreka [JOK
https://m.edsoo0.ru/863e8efe

29

Hacnencreennas

0.5

bu6mmorexa [JOK



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

U3MEHYMBOCTh. JlaboparopHas
pabora Ne 7. «AHanu3 myranuit
y Ip030(HUITBI HA TOTOBBIX

https://m.edsoo.ru/863e8efe

MUKpOTMpenaparax
bu6mmoreka [IOK
30 I 1
cHeTHRa feropeia https://m.eds00.ru/863¢8d78
PesepBHeIil ypok. O600meHue
31 no TeMe «HacneacTBeHHOCTh U 1
W3MEHYHBOCTH OPTaHU3MOBY
bubmuoreka [IOK
32 1
Cenexuua kak HayKa 1 npouece https://m.edso0.ru/863e9214
MeToabl U JOCTHKEHUS
33 CEJICKIINK PACTCHHUH 1 1 bubmorera HOK
HHH P https://m.edso0.ru/863e9214
JKHBOTHBIX
34 brorexHonorus Kak oTpacib 1 bubnnoreka LIOK
IIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



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 KIIACC

KosunyecTBOo 4acon DJIeKTPOHHbIE
Ne Mara nudposbie
Tema ypoka Konrtposabubie | IlpakTudeckue
n/n Bcero U3y4eHust odpa3oBaTebHbIE
padoThbI padoTsbI
pecypchbl
1 DBOJTIOIHS U METO/IBI €€ 1 bubnuorexa [IOK
H3y4YEHUS https://m.edsoo.ru/863ea20e
5 Wcropus pazButus 1 bubnuoreka LIOK
MpeACTaBICHUIN 00 3BOJIOLUN https://m.eds00.ru/863e9570
bubmuorexa [IOK
3 MuiposBomors 1 https://m.edsoo.ru/863e9cle
[Momynsnus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 HI2160 ];To HI:B.}I abota ;0 1 1 0.5 bubmmorexa [IOK
paTopHai p ) ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHIO»
5 JIBuoKyIie cuiibl (3JIeMEHTapHbIC 1 bubnmnoreka [IOK
(bakTOpBI) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
5 EcrecTBennslit 0T00p U ero 1 bubmuoreka LIOK
(bopMmeI https://m.edsoo.ru/863e9ed0
PesynbTath! 3BOIONUN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB
1 BUJ1000pa3oBaHMeE.
bu6 OK
7 JlaboparopHast pabora Ne 2 1 0.5 nommorexa L

«Onucanue Npucnoco0JIeHHOCTH
OpraHu3Ma M €€ OTHOCUTEIIBLHOTO
XapakTepar

https://m.edsoo.ru/863e9fde



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

Hanpasnenus u nytu

bu6nmmoreka [IOK

8 MaKpO3BOJIIOLIMH https://m.edsoo.ru/863e9cle
9 HeobOpartumocTs 3BOSIONIMN
10 Uctopus )TCI/ISHI/I Ha 3emJie U
METO/IbI €€ U3YUCHHUS
1 ['unore3b! TPOUCXOKACHUS bubnmoreka [IOK
’KM3HH Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3nu Ha 3emMJie 1o bubmuoreka [IOK
Jpam U nepuojam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO
13 mupa. [Tpaktuyeckas padora Ne 1 05 bub6nunoreka LIOK
«M3ydeHne uckonaembIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTCHUM U )KUBOTHBIX
B KOJUICKIIHSIX )
14 CoBpeMenHas cuctema bubmmnoreka [IOK
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YEIIOBEKa bubmmoreka [IOK
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JIBrxymue cuibl (pakTopsl) bubmmnoreka [IOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJTUH 3BOJTIOLIUH
YeJoBeKa
18 Yenoseueckue pacel U bu6muoreka LIOK
MIPUPOAHBIE AJAIITALIMU YETOBEKA https://m.edsoo.ru/863eaea?
PesepBHblit ypok. O6001IEHIE TTIO
19 Teme «BO3HUKHOBEHNE U

Pa3BUTHC )KU3HU HA 3emie»



https://m.edsoo.ru/863e9c1e
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

20

DKOIOTHS KaK HayKa

Hudpoast

naboparopus
0  IKOJIOTUHU
(maTumk

OCBEIIIEHHOCTH,
BIQXHOCTH U
TEMIIEPATYPHI)
Pabora ¢

repOapHbIM
MaTepUaioM

21

Cpenpl oOuTanus u
9KOJIOTHYECKUE (PaKTOPHI

bubmuoreka [IOK
https://m.edsoo.ru/863eafec

22

AbGuotnyeckue GaKkTopEI.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckue
O0COOEHHOCTH pacTeHHH U3
Pa3HbIX MECT OOUTAHUSI.
JlaGopaTopnas padota Ne 4.
«BnusiHME cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5

bubmmotexa [IOK
https://m.edsoo.ru/863eb10e

23

buotnueckue Gpakrops

bu6nunorexa [JOK
https://m.edsoo.ru/863eb348

24

DKOJOTUYECKHE XaPaKTEPUCTUKH
nomyssitud. [pakTudeckast
pabota Ne 2 «ITocUeT MIOTHOCTH
TIOMYJISIIIIA Pa3HbIX BUIOB
pacTeHuiD)

0.5

25

Coo01iecTBa OpraHu3MOB —
OMOIIEHO3

but6mmoreka [IOK
https://m.edsoo.ru/863eb46a



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

Hudpoast

naboparopus
0  IKOJIOTUHU
26 DKOJIOTHYECKUE CHCTEMBI 1 (maTumk bubnuorexa [IOK
(3KOocHCTEMBI) OCBElIeHHOCTH, | https://m.edsoo.ru/863eb46a
BIOXHOCTH U
TEMIIEPATYPHI)
OcHoBHbIE TIOKa3aTeNN
97 3KOCUCTEMBI. DKOJIOTUYECKHUE 1 bubmuoreka [IOK
nupaMu/ibl. CBOMCTBA 3KOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccust
28 [IpupoiHbIE SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE 3KOCUCTEMBI 1
30 buocgepa — rinobanbHas 1 bubmmnoreka [IOK
’KOCUCTEMa 3eMIIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnoreka [IOK
ouocepsl https://m.edsoo.ru/863ebd16
32 YenoeuecTBO B buochepe 3emnu 1
33 Cocy1ecTBOBaHHE IPUPOJIBI U 1 bubnmnoreka [IOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHrIit ypok. O6001IeHIE
34 Tembl «Coo0IiecTBa u 1
IKOJIOTHYECKUE CUCTEMBI)
OBLIEE KOJIMYECTBO HACOBTIIO 34 25

[TPOI'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YYEHUKA

* buonorus, 10 kimacc/ [Naceunuk B.B. AkmmonepHoe 0011ecTBO
«M3nmarensctBo «lIpocBemenne»
* buonorus, 11 knacc/ [Taceunuk B.B., AkuinonepHoe o011ecTBO

«I/I3I[aT€J'IBCTBO «HpOCBGHlGHI/Ie»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






