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HHOACHUTEJBHAA 3AIIUCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY JJISl ONpEICNCHHS IMOIXOAO0B K
dbopMUpOBaHHIO co/epKaHUA ydeOHOro mpeamera «buONIOTUsS» COCTaBHIM: KOHIIEITYaJbHbIE MOJIOXKEHUS
OI'OC COO o B3anMO00YCIOBICHHOCTH IIEJICH, COACPIKAHUS, PE3YIHTATOB OOYUYCHHS U TPeOOBaHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHHUKOB, IOJIOKEHUS 00 OOIIMX IEeNsAX M MPUHIUMAX, XaPaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpenHero oémero ooOpaszoBanus B Poccwiickoit denepanuu, a TakXke TMOJOKEHUS O
cnenuduke Ouonoruu, e€ 3HAUEHUU B T[O3HAHWU >KUBOW NPUPOJABI U OOECIEUEHUHU CYIIECTBOBAHUS
yenoBeueckoro obmectsa. CorinacHo Ha3BaHHBIM IMOJOKEHHIM, ONPEAEICHbl OCHOBHbIE (DYHKIIMHM IPOrPaMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma mo Ouonoruu AaéT MpeacTaBieHUue O HesX, 00 o0mIel cTparerun o0ydeHus, BOCIUTAHUS U
pa3BuTHg OOydaroIUXcs cpeAcTBaMH yueOHOro mpeamera «buonorus», ompenensier o00s3aTeNbHOE
MpeIMETHOE COJEpKAaHHE, €ro CTPYKTYpY, paclpeleieHre 10 pa3ienaM H TeMmMaM, PEKOMEHAYEeMYIO
MOCTIEIOBATEIBHOCTh M3YyUEHHUs Y4eOHOro Mmarepuaia ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIPEAMETHBIX
CBA3EH, JIOTMKHA 00pa30BaTEIbHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIIUXC .

B mporpamMe 1o OHONOTMM TakXe YYHMTHIBAIOTCS TpPeOOBaHHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM OO0y4deHUs B (POPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIBHOM  JICATEIIbHOCTH/Y4eOHBIX  NEMCTBUH  OOy4JalOmMXCsl 10  OCBOGHHUIO  COJICPIKAHHSA
OMOJIOTHYECKOTO 00pa30BaAHUSI.

B nporpamme no 6uonorun (10-11 xnaccel, 6a30BbIi ypOBEHB) peain30BaH MPHUHIIUI IPEEMCTBEHHOCTH
B M3Yy4YeHHHM OuWOIIOTHUH, Onarojaps 4emy B HEW MpPOCMaTpUBAETCS HAIPABICHHOCTb HA pa3BUTHE 3HAHUH,
CBSI3aHHBIX C ()OPMHPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI, IEHHOCTHBIX OPUEHTALUN JTHYHOCTH,
HKOJIOTUYECKOTO MBIIUICHHUS, TPEACTABICHUH O 370pOBOM 00pa3e >KM3HM W OEpeKHBIM OTHOIICHHEM K
oKpyxartei npupomHoi cpene. [loatomy Hapsamy ¢ u3ydeHHeM OOIIEOMOJIOTHYECKHX TEOpUid, a Takke
3HAHUU O CTPOCHMH YKHBBIX CHCTEM Pa3HOTO PaHra M CYIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOLIECCOB B
porpamMMe 1o OHWOJIOTUH YJeNeHO BHUMaHHE MCIOJIb30BaHUIO MOJYYEHHBIX 3HAHHM B MOBCEJAHEBHOM JKU3HU
IUIsL pelieHus] MPUKIAJHBIX 3a7ad, B TOM YHUCIe: MPO(UIAKTHKH HACIEICTBEHHBIX 3a00JIEBaHHMI YEIIOBEKa,
MEIUKO-TEHETUYECKOTO KOHCYJIBTUPOBAaHUS, OOOCHOBAaHHUS HSKOJIOTUYECKH IEI€CO00pa3HOT0 TIOBEACHUS B
OKpY>Karollel MpUPOIHOM Cpese, aHaju3a BIMSHHS XO3SHCTBEHHOW NEsITEIbHOCTH YelloBeKa Ha COCTOSIHHE
MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM. YCHJIEHHE BHUMAaHUS K MPUKIATHOW HAMpPaBIEHHOCTH Yy4e€OHOTO
npeamera «bHOJOTHS» TMPOJUKTOBAHO HEOOXOIMMOCTHIO OOECTICUeHHS YCIOBUM ISl pEIIeHHs OJHOW W3
aKTyaJbHBIX 33Ja4 IIKOJBHOTO OHMOJIOTMYECKOTO 00pa3oBaHWs, KOTOpas Ipennojaraetr (hopMHUpOBaHHE Yy
o0yyaromuxcs CHOCOOHOCTH aJanTUPOBAaThCS K M3MEHEHHMSIM IMHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO
MHUpa.

buonorus Ha ypoBHEe cpeaHero oOumiero oOpa3oBaHMs 3aHMMaeT BaxkHoe MecTo. OHa obOecrneunBaer
dbopmupoBaHUe y 00yJarOIIUXCS MPEICTABICHUH 0 HAyYHOW KapTHHE MUPA, PaCIIMPSET U 00001IaeT 3HaHHS O
KUBOW MpHpOJe, €€ OTIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHU3allid M SBOJIOIHH, CO3MAaET yCIOBHS
JUIS: TIO3HAHUS 3aKOHOB JKMBOW TMPHUPOABI, (GopMUpOBaHUS (YHKIIMOHATEHOM T'PAaMOTHOCTH, HABBIKOB
3I0OPOBOTO M 0€301MacHOro 00pasa KHU3HH, IKOJOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHUS K JKUBOM
MIPUPOJIE U YETOBEKY.

Bonbpiioe 3HaueHne OMONOTHS MMEET TAaKXkKe JUIS PEIIeHUs BOCIHUTATENbHBIX U PA3BUBAIOIIMX 3a/1ad
cpeaHero ooduiero oopazoBaHMs, colMaIM3aluu odydarommxcs. M3yuenne Ouonoruu obecrevyrnBaeT yciaoBUs
s (POPMUPOBAHUS UHTEIUICKTYaTbHBIX, KOMMYHHKAITMOHHBIX M WH()OPMAIMOHHBIX HABBIKOB, ICTETHYCCKOM
KYJIBTYpBI, CHOCOOCTBYET HMHTETpallii OHOJOTMYECKMX 3HAHWH C TPEICTABICHUSIMHU W3 IPYTHX Y4eOHBIX
MPEeIMETOB, B YACTHOCTH, (PM3UKH, XUMUU U reorpadun. HazBaHHBIE MOTO0XKEHHS O TMPeIHA3HAYCHUN YIeOHOTO
npeamera «bHOJOTHs» COCTaBWIM OCHOBY Ui ONpEIENCHHs MOIX0/M0B K OTOOPY M CTPYKTYPUPOBAHUIO €TO
coJiepKaHusl, MPEJCTABIEHHOTO B POrpaMMe 1o OMOJIOTHH.

Ot60p comepkanust ydeOHOro mpeamera «buomorus» Ha 0a30BOM YpOBHE OCYINECTBIEH C TO3HMIIHI
KYJIBTypOCOOOpa3HOro IOAX0Jla, B COOTBETCTBUU C KOTOPHIM OOYyYaroIIMecs JOJDKHBI OCBOUTH 3HAHHUS H
YMEHHUS, 3HaUUMBbIe JUId (POpMUPOBaHUS OOIIEH KyIbTYyphl, ONPEAEIISIONINe aJeKBaTHOE TIOBEJICHUE YeTIOBEKa B



OKpYJKaloIel MPUPOTHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOW KU3HU W MPAKTUYCCKON NEATEIbHOCTH.
Ocoboe mMecTo B 3TOH cHCTeME 3HAHWN 3aHMUMAIOT 3JIEMEHTHI COJEp)KaHUs, KOTOPhIE CIY)KaT OCHOBOW IS
(dbopMHpOBaHUS TIPENCTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAYyYHOH KapTHMHE MHpPAa M ILIEHHOCTHBIX
OpHUEHTAIMIX JIMYHOCTHU, CIIOCOOCTBYIOIIMX I'YMaHU3allUU OUOJIOTHYECKOr0 00pa3oBaHMUs.

CtpykTypupoBaHHe COJIEp)KaHUA y4yeOHOro Marepuana B MporpamMme MO0 OMOJIOTUH OCYILECTBJICHO C
y4€TOM NPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOCHHOCTSAX J>KMBOM MpPHUPOIBI, O €&
YPOBHEBOH OpraHM3allMU U IBOJIONUHU. B COOTBETCTBUU € 3THM B CTPYKType ydeOHOro mpeamMera «buonorusy»
BBIJICJICHBl CIIEYIOUIUE COJEpKaTeabHble JUHUU: «buosoruss kak Hayka. MeToabl Hay4yHOI'O MO3HAHUSY,
«Kierka kak 6uosnoruueckas cucremay, «Opranu3m Kak Ouosornyeckasi cucremay, «Crucrema 1 MHOrooOpasue
OpPraHUYECKOT0 MHUPa», « IBOJIIOLMS )KUBOM IPUPOIBI», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTU».

Lenp n3ydenus: yuebnoro mpeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIJICHHE OOYYarOIIMMUCS
3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAIBFHOM OpraHU3allid >KUBBIX CHUCTEM pa3HOr0 paHra M MpHOOpeTeHue
YMEHHUH HCMOJIb30BaTh ATH 3HAHUS U1 TPAMOTHBIX JCHCTBHI B OTHOIIEHUHM OOBEKTOB YKUBOM HPUPOIBI U
pEILICHHS Pa3IMYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTmkeHne mnenu u3ydeHus ydeOHoro mpenmeta «buonorus» Ha 0a30BOM ypoBHE oOecrieumBaeTcs
pEeLIeHUEM CIIEIYIOLUX 3a]a4:

OCBOEHHE OOYYarOIIMMHCS CHUCTEMbl 3HaHMM O OHOJOTMYECKHX TEOpUSX, YYCHHUAX, 3aKOHaX,
3aKOHOMEPHOCTSAX, THIIOTE3aX, MpaBHaX, CIYXKANIMX OCHOBOH uii (OPMHPOBAHUS TPEICTABICHUH O
€CTECTBEHHO-HAYYHOM KapTUHE MHpa, O METOAaX Hay4yHOro TIO3HAaHMs, CTPOEHHUH, MHOrooOpasuu U
OCOOCHHOCTSIX JKMBBIX CHCTEM PAa3HOIO YPOBHS OpraHU3AlMH, BBIJAIONIMXCA OTKPBITUAX W COBPEMEHHBIX
UCCIIEIOBAHUIX B OMOJIOTUH;

(dbopmupoBaHKE y 00YJarOIIMXCsl MO3HABATEIBHBIX, HHTEIUIEKTYaJIbHBIX H TBOPYECKHX CIOCOOHOCTEH B
mpolecce aHaIn3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJOTMH HAYYHBIX B3TJISIOB, MACH M TOJXOMOB K U3YUCHHIO
YKUBBIX CCTEM Pa3HOr0 YPOBHS OpraHU3ALNHY;

CTaHOBJICHHE y OOy4aromuxcst oOmiei KyabTyphl, (PYHKIHOHATHHOW TPaMOTHOCTH, Pa3BUTHUE YMEHHI
OOBSICHATh U OLICHMBAThH SIBJICHHUS OKPYXAIOIEro MHUpPA JKUBOM NMPUPOJAbI HA OCHOBAHMM 3HAHMWH M OIBITA,
MOJIYYEHHBIX IIPU U3YYEHUU OMOJIOTUH;

¢dbopMupoBaHue y OOy4YarOIIMXCS YMEHUH WJUIIOCTPUPOBATh 3HAuU€HUE OMOJOTMYECKHX 3HAHUW B
IIPAKTUYECKON  JEATEIbHOCTH  4YEJIOBEKa, PAa3BUTUM COBPEMEHHBIX MEIMLUHCKUX TEXHOJOTMH H
arpoOMOTEXHOJIOT HiA;

BOCIUTaHHE YOEKIEHHOCTU B BO3MOXKHOCTU IO3HAHMSI YEIOBEKOM JKMBOM MPUPOJbI, HEOOXOIUMOCTH
OepeXKHOro OTHOIICHUS K HEl, COOMIIOIEHUS ATUUECKUX HOPM MPU MPOBEACHUH OMOJIOTUYECKUX HCCIIEJOBAHUT;

OCO3HaHME LIEHHOCTH OMOJOTMYECKUX 3HAHUH JJIs TMOBBIILIEHHUS YPOBHS 3KOJOTHMUECKOW KYNbTYpBI, IS
(dbopMHpPOBaHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHUE TPUOOPETEHHBIX 3HAHUM W YMEHHMM B TOBCEIHEBHOW KU3HU IS OIEHKHU IOCIIEICTBUM
CBOEH JESTEeTbHOCTH MO OTHOIIEHUIO K OKpY’Karolled cpene, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBAaHUE U
co0roIeHre Mep MPOPHUIAKTUKY 3a00JI€BaHU.

B cucreme cpennero obuiero obpasoBanusi «buonorus», usydaemas Ha 0a30BOM YpPOBHE, SIBISETCS
00s13aTeNbHBIM Y4€OHBIM MPEIMETOM, BXOISALIMM B COCTaB MpeAMETHONH obnacTu «EcTecTBeHHO-HayudHbIE
MIPEeIMETHI».

Jlnst u3ydeHust 6uosioruu Ha 6a30BOM YpOBHE CpeHEro oouero oopazoBanust orBoauTcs 68 gacos: B 10
knacce — 34 daca (1 gac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hezenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

Bbuonorus xak Hayka. CBs3b OHMOJOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMH U JPYTUMH €CTECTBEHHBIMU
Haykamu, ¢uiocopueli, 3TUKOH, 3CTeTHKOW M mpaBoM. Posb Ouonmormu B (pOpMHUPOBAHMHM COBPEMEHHOMN
Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOTrHYEeCKUX HaYK.

Metoasl  MO3HaHUS KUBOW  MpUPOAbl  (HAOMIOAEHHME, OKCIEPUMEHT, OIKCaHuEe, H3MEpPEHue,
KJaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon nu ®@. Kpux.

Tabmuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOW PUPOJIBI».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[IpakTnueckast pabora Ne 1. «Vcnonb30BaHHE PAa3IMYHBIX METOJOB IPU HU3YYECHUH OHMOJIOIMYECKUX
O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,

XKuseie cucrempl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: Ouosoruu. OTIMYUE JKUBBIX CHCTEM OT
HEOPraHWYECKOU IPUPOIBI.

CpoiictBa OMocucTeM M HMX pa3HoOOpa3ue. YPOBHU OpraHu3alu OHOCHUCTEM: MOJIEKYJISPHBIMH,
KJIETOYHBIM, TKAHEBBIN, OPraHW3MEHHBIN, MOMYISIMOHHO-BUIOBON, IKOCHUCTEMHBIN (OHMOTeOleHOTHYECKUIA),
OonocQepHbIi.

JdemoHcTpaumnu:

Tabnuue! u cxembl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHU OPraHU3ALUU KUBOW IPUPOIBI».

O6opynoBanue: Moaens Moaekyinsl JJHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XHWMHYECKUN COCTAaB KIETKHM. XUMHUYECKHE DIIEMEHTHI: MAaKpOJIEMEHTBI, MUKPOJJIEMEHTHl. Boma u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMY BOABI 1 MUHEpAJIbHBIX BellecTB B KieTke. [lognepxanue ocMoTrueckoro 6anaHca.

benxu. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTEI — MOHOMEpHI OesikoB. HezameHnMble 1 3aMEeHUMBbIe
AMUHOKHCIIOTHl. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYphl O€TIKOBOI MOJIEKyJIbI (TIepBUYHAs, BTOPUYHAS,
TPETUYHAsl U YETBEPTHUHAS CTPYKTypa). XUMHUYECKUE cBoWcTBa OenkoB. bruonornueckue pyHkuu O0€inKoB.

®depmeHTHl — Ouosormyeckue karanuzatopel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTp, CyOcCTpaTHas
cneunpuynocts. Kopepmentsl. Butamunsl. OTiinunst GepMEeHTOB OT HEOPTaHMYECKUX KaTalu3aTOpPOB.

VYrneBonbl: MOHOCaxapuisl (TJIIOKO3a, pubo3a M JAe30KcHpu003a), Aucaxapuasl (caxaposa, JIakTo3a) U
noJtrcaxapuasl (Kpaxmai, TIIHKOTEH, 11eJUTi0103a). bruomornueckue GyHKIIMN yTIE€BOIOB.

Junuasl:  Tpurauuepunasl, ¢dochonunuasl, crepounsl. ['mapodunbHO-TUAPOPOOHBIE  CBOICTBA.
buonornueckue ¢pynkuuu munuoB. CpaBHEHHE YIIIEBOIOB, OSITKOB M JIMIHUIOB KaK HCTOYHUKOB SHEPTUH.

Hyxnennoseie kucnoter: [JHK n PHK. Hykneotnabl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpOeHHE U
¢byukun JJHK. Crpoenne u ¢pynkiuu PHK. Buast PHK. AT®: crpoenne u GyHKIMH.

utonorus — Hayka o kietke. Kiierounas teopust — npuMep B3auMOACHCTBUS UaeH U (HaKTOB B HAYUHOM
MO3HAaHUKU. MeTOo/Ibl H3yYEHMSI KIIETKH.

Krnerka kak nenoctHas xuBas cucrema. OOIMe NMpU3HAKU KIETOK: 3aMKHYTas HapyxKHas MeMOpaHa,
mosekyinbl JIHK kak reHeTrndeckuii anmapar, cucTemMa CHHTe3a Oerka.

Tunbl kneTok: sykapuoTHuYecKass M TNpokapuoTuueckas. OCOOCHHOCTU CTPOCHHUS MPOKAPHOTHUECKOU
kinetku. Kierounas crenka Oakrepuil. CTpoeHHE SYKapHOTHUECKOM KiIeTKH. OCHOBHBIE OTIMYHS
PaCTUTENBHOM, )KUBOTHON M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAsl CTEHKA, MIMKOKaIUKC, uX GyHkiuu. [lnazmarudeckas
MemOpaHna, e€ cBoiictBa u ¢yHkimu. Lutomnasma u e€ opranounsl. OHOMEMOpPAHHBIE OPTaHOMIBI KICTKH:
OIIC, anmapar I'onpmxu, nuzocoMbl. IlomyaBTOHOMHBIE OpraHOMIbl KIETKH: MHUTOXOHAPUH, IJIACTHUJBL.



[TpoucxoxaeHne MUTOXOHIPHUIN U TuIacTuA. Buasl mmactun. HemeMOpaHHBIE OPraHOUIBI KIETKH: pUOOCOMBI,
KJIETOYHBIA LIEHTP, UEHTPUOJIN, PECHUYKH, )KI'YTUKH. DYHKIIMYM OpraHOU0B KJIETKH. BriroueHusl.

Snpo — perynstopHslii HeHTp kieTku. CTpoeHue sapa: saepHas o00JI0UKa, KapuoIiazMa, XpOMaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemMoHcTpanum:

IToptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, [lx. Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Juarpammsbl: «PacripefesieHne XHMHUYECKMX JJEMEHTOB B HEXUBOW mpupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOAEY.

Tabmuuer u cxemsl: «llepuoguueckas TabaUIa XUMHUECKUX 3JIEMEHTOBY, «CTpOeHHe MOJIEKYIBI BOIBIY,
«buocunTtes 6enkay, «CtpoeHue MoseKyIbl Oenka», «Ctpoenue dpepmentay, «Hykinennossie kuciotel. JTHKY,
«Ctpoenue Monekyiabl AT®», «CTpoeHuE SyKApUOTHUYECKOM KIETKHW», «CTpOEHHE >KMBOTHOM KIIETKW,
«CTpoeHHE pacTUTENbHON KIETKN», «CTpoeHHE NpPOKApUOTUYECKOW KIETKW», «CTpoeHHE sApa KIETKU,
«YTneBoasl», «JINTIHae.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHHE MAJisi MPOBEACHUS HAOMIOACHUA, H3MEpPEHUH,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEPUATbHBIX KIETOK.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

JlaGoparopHas padota Ne 1. «/3ydyeHune kaTaluTHUECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpE aMUIIa3bl
WJIM KaTalasbl)y.

Jlaboparopuass pabora Ne 2. «M3ydeHue CTpOEHHs KIETOK PACTEHUH, >KMBOTHBIX U OakTepuil mon
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpENaparax U UX OMUCaHHUE).

Tema 4. ’KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WM MeTaOONMM3M. AcCCUMWIAIUSA (IUIACTUYECKUA OOMEH) | JUCCUMUJIISALIUS
(oHepreTuyeckuii oOMEH) — JBE CTOPOHBI €IUMHOrO Ipoliecca Meradonu3ma. Poib 3aKOHOB COXpaHEHHS
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tunsl oOMeHa BelecTB: aBTOTPOQHBIM U rerepoTpodHbid. Poib (pepmMeHTOB B OOMEHE BeIIECTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas M TeMmHOBass ¢a3pl (orocuHTe3a. Peaknum QoTtocunresa. DPPeKkTUBHOCTD
¢dorocuHTe3a. 3HayeHue (POTOCHMHTE3a A KU3HU Ha 3emie. BausHue ycnoBuil cpeabl Ha (QOTOCHMHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIOIINe OaKTepuy. 3HaU€HUEe XEMOCHHTE3a JUIsl )KU3HH Ha 3eMJIe.

OHepreTudyeckuii 0OMeH B KiieTKe. Paciiensenne BelecTB, BbICICHUE U aKKyMYJIMPOBaHHE YHEPIUU B
KJIeTKe. DTallbl dHepreTnyeckoro oomena. I'mukonu3. bpoxenue u ero Bujbl. KuciopogHoe okucieHue, Win
KJIeTouHOe Jpixanue. OkucnutenbHoe pochopunupoBanue. IPHEKTUBHOCTh IHEPreTUUECKOTO OOMEHa.

Peakuun wmarpuunoro cunte3a. ['enermueckas uHbopmanus u JIHK. Peanuzanus renernueckoit
uHpopmanuu B kieTke. ['eHermueckuit koa u ero cBoiictBa. Tpanckpunims — marpuuHblii cuHTe3 PHK.

Tpancnsuuss — OuocuHTe3 Oenka. Drtambl TpaHchasuuu. KoawpoBanume amMHHOKUCIOT. Ponb pubOocom B
OuocuHTe3e Oenka.
Heknerounsle ¢opmbl ku3Hu — Bupychl. HMcropuss otkpeitus BupycoB (. WM. HMBanoBckwii).

OcoOeHHOCTH CTPOCHMS M KM3HEHHOrO IMKJIa BUpYycoB. bakrepumodaru. bone3nu pacreHuid, KUBOTHBIX U
YeJIOBEeKa, BbI3bIBaeMble BHUpycamH. Bupyc ummmynonedunura uenoBeka (BUY) — Bo3Oynurtens CIIU/la.
OOpaTHas TpaHCKpUIIIMS, peBepTaza U uHTerpasa. [lpodunaktuka pacnpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHUH.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konsuos, /I. . UBanosckuii, K. A. Tumupsizes.

Tabmuuer n cxembl: «Tunsl nuTanusy, «Metabonuzm», «MUTOXOHAPHUS», «DHEPreTUYECKH 0OMEHY,
«Xmoporacty, «@otocunredy, «Ctpoerune JTHK», «Ctpoenue u pyHkimonupoBanue reHay, «CuHTe3 0enkay,
«"enernueckuii kon», «Bupyce», «bakrepuodarn», «Ctpoenne u >ku3HeHHBIM nwmkin Bupyca CIIN]a,
6akrepuodaray, «Permmkanus JJTHK».



Ob6opynoBanue: wmonenu-anminkanuu «YaBoenune JHK wu tpanckpunmms», «buocuHTes Oenkay,
«CtpoeHue KieTkn», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii muKi, WM >KU3HEHHBIM 1K KieTku. MaTepdaza m mutos. Ilpormeccsl, nporekaromue B
untepdaze. Permmmkanus — peakius marpuuHoro cuare3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN Habop —
KapHOTHIL. JMTUIOMIHBIA M TalJIOWAHBIA XPOMOCOMHBIE HaOOpbl. XpoMmaTuibl. LlUTONMOTrHYEcCKHEe OCHOBBI
Pa3MHOKEHUS U UHJIMBUIYAIbHOTO Pa3BUTHUS OPTaHU3MOB.

Henenne knetkun — muto3. Craagum mutosa. IIpouecchl, mpoucxoasmue Ha pa3HbIX CTaAHUSIX MHUTO3a.
buonornueckuii cMbIC MUTO3A.

[TporpamMmmupyemast THOEIb KJISTKH — aIrloInTo3.

@DopMBI pa3MHOKEHHSI OPTaHHU3MOB: OECIIOJIoe W TOJIOBOE. BUIbI 0Oecronoro pa3MHOXKCHHUS: JICTICHHE
HAJBOE, I[IOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30OBaHME, BETETATUBHOE pPa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAaHUE OPTraHU3MOB, €r0 3HAYEHUE IS CEJICKIIMH.

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT O€CIOI0ro.

Metiios. Craguu wMmeiiosa. [lpoueccel, mpoucxopasimue Ha cTagusx Mmeinosa. [loBemenne xpomocoMm B
Mmeroze. Kpoccunrosep. bruonornueckuii cMpIca U 3HaU€HUE MeH03a.

I'amerorenes — mporecc 00pa3oBaHMsl MOJOBBIX KJIETOK Y >KUBOTHBIX. [10J0BbBIE jKene3bl: CEeMEHHUKU U
suaHUKU. OOpa3oBaHUE U PA3BUTHE MOJOBBIX KIETOK — raMeT (CIiepMaTo30u/l, STHIEKIIeTKa) — CIIepMaTOTeHe3 1
oBorere3. OCOOCHHOCTH CTPOCHHUS STUIICKIIETOK | criepMaro3ouaoB. OmiogorBopenue. [lapreHorenes.

WnnuBuayanbHoe pasBuTtHe (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (dMOpuoreHe3). Tarbl
SMOpPUOHAIILHOTO Pa3BUTHS Yy I[IO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTPyJsllus, OpraHoreHes.
[TocToMOproOHaANBHOE pa3BUTHE. THITBI MOCTAMOPHOHATBHOTO PA3BUTHS: TPSIMOE, HENpsMoe (JIMYMHOYHOER).
BrnusitHue cpespl Ha pa3BUTHE OpraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIMH Pa3BUTHSL.

JdeMmoHcTpamum:

Tabmumer u cxembl: «DOpMBI Pa3MHOKEHUST OPraHU3MOBY, «/[BOifHOE OMIIOOTBOpEHHE y IBETKOBBIX
pacteHuit», «BereTaTuBHOE pa3MHOKEHHME pacTeHHi», «JleneHue kierku Oaktepuit», «CTpoeHHE MOJIOBBIX
KJIETOK», «CTpoeHue xpomocoMbly», «Knetounsiit mukiny, «Permmukanus [JHK», «Mutosy, «Meiio3y, «l[Ipsmoe
U HENpsIMOE pa3BUTHEY, «['ameToreHes y MIEKONMUTAIOIINX U YelloBeKay, «OCHOBHBIE CTaIU OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOM, MHUKpompenapathl «CrnepMaTo3ouabl MIIEKOMUTAIOLETo», <«SliekneTka
MJIEKOMUTaIIero», «KapnoknHes B KJIETKaxX KOpEIIKa JIyKa», MarHUTHas Mojelb-anruidkainus «Jlenenue
kietkuy, moaens JIHK, monens metadazHoit XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaboparopHasi pabora Ne 3. «HaOmromeHne mMHTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax.

JlabopaTtopHas padota Ne 4. «/3ydeHune cTpoeHuUs MOJTOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEerapaTax.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHeTuku. McTopus pa3BuThs reHEeTHKH. Ponb muronoruu u 3MOpPHOJOTHU B
CTAaHOBJICHUH T€HETHUKH. BKIaa poccHiiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKH. METO/IbI TeHETUKHI
(TuOpPUAOTOTUUECKHM, ITUTOTCHETUYECKHUI, MOJICKYIAPHO-TeHETHUeCKHi). OCHOBHBIE TEHETUYECKHUE MOHSTHS.
['eneTnyeckasi CHMBOJIMKA, UCIIOJIb3yEMasi B CX€MaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUS MPHU3HAKOB, YycTaHOBIeHHble [. Menagenem. MoHorubpuaHOe
CKpelIuBaHue. 3aKOH €IMHO-00pa3usi THOPHIIOB MepBOro MoOKoyieHus. [IpaBuio aAoMHHHpOBaHMS. 3aKOH
pacmieruieHus mpu3HakoB. [ umore3a urctoTel ramet. [1oiHOE 1 HEMOJIHOE JOMHUHUPOBAHHE.

JlurubpugHoe cKpemmBaHue. 3aKOH HE3aBHUCHMOTO HAclleJJOBaHMs TpHU3HAKoB. LluToreHernueckue
OCHOBBI JTUTHOPUIHOTO CKpEIIMBAaHMS. AHaIM3UpYIOllee CKpemuBaHue. Mcmonp3oBaHue aHATW3UPYIOMIETO
CKpEILMBAHUS JUIsSl ONIPEICICHNs TeHOTUIIa OCOOU.

CueruieHHOe HacieaoBaHue npu3HakoB. Pabora T. MopraHa mo CIETUIGHHOMY HAacjeAOBaHUIO T'E€HOB.
Hapyiienue cuernieHus reHoB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH. [ eHeTHUEeCKrEe KapThl.



I'eneruka nmona. XpoMOCOMHOE ONpeIesIeHUE 1MoJia. AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI. ['OMOramMmeTHbIe
U TeTeporaMeTHbIe opranu3msl. HacnenoBanne npu3HaKkoB, CLEMJIEHHBIX C IIOJIOM.

N3meHunBOoCTh. Buapl HM3MEHUMBOCTH: HEHACIHEACTBEHHAas M HacleACTBEHHas. Poab cpensl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTUKa MOAU(PHUKAIIMOHHON U3MEHUNBOCTH. BapuamonHslil psj
Y BapualMoHHasA kpuBasi. Hopma peakiuu npusHaka. KoandyecTBeHHbIE M KAYECTBEHHBIE TPU3HAKU U UX HOpMaA
peakmmu. CBoiicTBa MOAM(PHUKAIIMOHHON U3MEHYUBOCTH.

HacneacTBennas, wid TeHOTUIIMYECKAs, MU3MEHUMBOCTh. KomOWHaTHBHAs H3MEHUYMBOCTh. Meiio3 u
MOJIOBOM MpoIlecC — OCHOBAa KOMOMHATUBHOM M3MEHYMBOCTU. MyTalMoHHas W3MeHUYUBOCTh. Kiaccudukanus
MYyTallUi: TeHHbIE, XPOMOCOMHbIE, TeHOMHbIE. YacToTa U MpUYMHBI MyTaluil. Myrarennsle (akTopbl. 3aKOH
TOMOJIOTHYECKHX PALOB B HacJIeACTBEHHOU n3MeHunBocty H. . BaBunosa.

BHesiepHast Hac1€1CTBEHHOCTh U H3MEHUUBOCTb.

I'enetuka yenoseka. Kapuotun udenoBeka. OCHOBHBIE METO/IbI TE€HETHKU YEJIOBEKA: T€HEATIOTMUECKUH,
OJIN3HEIOBBIM,  IUTOTCHETUYECKHH,  OMOXUMUYECKHH,  MOJIEKYyIsipHO-TeHeTHnueckuii.  CoBpeMeHHOe
OIIpe/ieJICHUE TEHOTUIA: IOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM yuciie ¢ nomoubto ITIP-
aHanm3a. HacnencTBeHHble 3a0oneBaHMsS 4YeJIOBEKa: TeHHBbIE O00Je3HH, OOJIE3HW C HACIEICTBEHHOM
MIPEIPacIOIOKEHHOCTRI0, XPOMOCOMHBIE Oosie3HH. ComaTuyeckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE
kieTkd. [IpuHIMIBI 370pOBOro 00pasza >KW3HM, JUATHOCTHKH, NPOQUIAKTHKUA U JICYCHUS TEeHETHYECKUX
Oone3nell. MeMKO-TeHEeTUYEeCKOe KOHCYJIbTHUPOBAaHNE. 3HAYCHUE MEIUIIMHCKON TeHETUKU B MPEIOTBPALICHUN
U JICYCHU U TeHETUYECKHUX 3a00JIeBaHUI YeloBeKa.

JdeMmoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumocdees-Pecosckuii, H. 1.
Basuiios.

Tabmuupel 1 cxembl: «MOHOTHOPUIHOE CKpELIMBAaHUE U €ro LUTOINEHETHYECKas OCHOBa», «3aKOH
pacIleryieHusl ¥ ero LUTOTeHETHYeCcKas OCHOBa», «3aKOH YHCTOTHI TaMeT», «J{urubpuaHoe CKpelirBaHHE»,
«uronornueckue OCHOBBI TUTHOPUAHOTO CKpeuIuBaHUsM», «Meio3y», «B3aumoneicTBue amieIbHbIX T€HOBY,
«['enernueckne KapTel pAcTeHUH, >KMBOTHBIX M 4ejoBeka», «['eHeTka mona», «3aKOHOMEPHOCTU
HaCJIEIOBaHMs, CLEIUIEHHOTO ¢ MojoM», «KapuoTumbl udenoBeka W JKUBOTHBIX», «BHIbl M3MEHUHMBOCTHY,
«MoaudukanmoHHas uU3MeHUYMBOCTh», «HacnenoBanue pesyc-pakropa», «l'eHeTHMKa Tpynnm KpOBH»,
«MyTanMoHHasi ”3BMEHYUBOCTDY.

Ob6opynoBanue: MoaeIH-anIuIMKanun «MoHOTHOpUHOE CKpeluBaHuey», «HemonHoe noMuHIpOBaHueY,
«urnbpunnoe ckpemuBanuey, «llepekpéct XpoMocom», MHKPOCKON U MHKpompenapaT «Jlpo3zoduna»
(Hopma, MyTauu (opMblI KPbLILEB M OKPACKH Tela), repoapuii «'opoX moceBHOM».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JIaGoparopHas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOIMOPUIHOTO M AUTHOPHIHOTO CKPEUIMBAHUS
y 1p030(UIIbl Ha TOTOBBIX MUKpPOIIPETapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yuenne MoOAu(UKAMOHHON W3MEHYMBOCTH, TIOCTPOCHHUE
BapHAallMIOHHOTO psJia U BApUAILIMOHHON KPUBOW».

JIaGoparophas pabota Ne 7. «AHanu3 MyTauuil y 1po30(uiibl Ha TOTOBBIX MUKpOIpenapaTax.

[IpaxTuueckas padborta Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa M IpolLecc. 3apoKICHHUE CEeNeKIMU U nomecTukanus. Yuenue H. M. BaBunosa o
LEHTpaxX TMPOUCXOXKJEHUS M MHOrooOpasusi KyJIbTYypHBIX pacTeHMH. LIeHTphl NpPOMCXOXAECHUS IOMAIIHUX
*KUBOTHBIX. COpT, MOPO/IA, ITAMM.

CoBpeMeHHbIE METO/bI CeleKUuU. MaccoBbli M MHIUBUIYalIbHBIH OTOOPHI B CENEKIMU PACTEHUN H
KHUBOTHBIX. OIleHKa JKcTepbepa. bIM3KOpOJICTBEHHOE CKpellMBaHWEe — WHOpuauHT. Yucras IMHUS.
CkpemunBanue yiCThIX JUHUH. ['eTepo3uc, uau rudpunnas cuia. HepoacTBeHHOE CKpeIMBaHue — ayTOPUIUHT.
Otnanénnas rulOpuauzaumss M e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M TOJy4eHHE IOJUILIOUIOB.
JIoCTHKEHHUSI CENIEKIIMU PACTEHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruotexHonorus Kak OTpaciib MPOU3BOJACTBA. ['eHHAs WMH)KEHEpUs. DTambl CO3JaHHs PEKOMOMHAHTHOU
JIHK u TpaHcreHHbix opraHuzMoB. Kierounas wumHxeHepus. KieTounsle KyapTypbl. MHKpOKIOHaJIBHOE



pasMHOKeHHE pacTeHuid. KIiloHMpOBaHME BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.
Dkonornyeckue u srudeckue npodneMsl. 'MO — reHeTnuecku MOAU(UITUPOBAHHbBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. 1. Kapneuenko, M. @. lBaHOB.

Tabmuupel u cxembl: kapra «LleHTpbl NPOUCXOXKIEHHS M MHOrooOpasusi KyJbTYPHBIX PacTCHUI»,
«[Topospl TOMAIIHUX JKUBOTHBIX», «COpTa KyIbTYpHBIX pacTeHui», «OtnanéHHas rudpunuzanus», «PadoTs
akajzemuka M. @. HMBanoBa», «llomummongus», «OO0BEKTHl OHMOTEXHONOTHWY», «KIeTOYHBIE KYIBTYpHl U
KIIOHMpOBaHHUEY, «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

OOGopynoBaHue: MYJSDKHM IUIOJOB M KOPHEIUIONOB JUKUX ()OPM M KyJIBTYpHBIX COPTOB DPACTEHHIH,
repOapuit «CenbCKOX035UCTBEHHBIC PACTCHUS.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbl M JOCTHXKEHMSI CEJIEKLUN PACTCHUM M KMBOTHBIX (HA CEJIEKLIMOHHYIO
CTaHLUIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIA YYacTOK, B TEIUIMYHOE XO3sICTBO, J1a00paTopuio
arpOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBosrouMOHHAsA OUOJIOTHUS.

[IpennoceiIKu BOSHUKHOBEHHSI SBOIIOLIMOHHON TEOPUH. DBOIIOIMOHHAS TEOPHSI U €€ MECTO B OMOJIOTHH.
Bnusinue 3BOIIOIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzerenscrBa  3Bomtouuu. [lameoHTonornueckue: IOCIENOBATEIbHOCTh IOSABICHUS BUIOB B
MAJIEOHTOJIOTUYECKON JIETONUCH, NepexoHble (GopMbl. buoreorpaduueckue: cxoncTtBo u pasnuuue ¢ayH U
(hII0p MaTEepUKOB ¥ OCTPOBOB.

DOMOpHOJIOrMUYECKUE: CXOACTBAa M pa3iMyus SMOPHOHOB Pa3HbIX BHUJOB NO3BOHOUYHBIX. CpaBHUTENIBHO-
aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHBIC, PYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX IMyTeH y Bcex
OpPraHHU3MOB.

OpomonnonHas Teopuss Y. Jlapeuna. Ilpennocbulki BO3HMKHOBEHHS JapBHHH3MA. JIBMDKYIIHME CHIIBI
HBOJIIOIMM BUJOB 10 [lapBUHY (M30BITOUHOE Pa3sMHOXKEHUE MPU OIPaHMYCHHOCTH PECYpPCOB, HEONpeaenéHHas
M3MEHYMBOCTb, 00pb0a 3a CyliecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomonuu (CTD) u e€ oCHOBHbBIE MOJ0KEHUS.

Muxkposomtornus. [lonynsnus kak eIuHUIA BUIa U 3BOJIOLUY.

JBxyue cuibl (pakTopbl) SBOJIIOLMU BUAOB B MpHUpoje. MyTalMOHHBIN Ipoliecc 1 KOMOMHATHBHAs
M3MEHYMBOCTb. [lonmynsioHHbIe BOJIHBI U Apeiid reHoB. M30mamus 1 MUrpanus.

EctectBenHbIil 0TOOp — HanpaBisoMui pakTop 3BooLUNd. DOpPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoJitolud. [Iprumepsl npucnocobieHuii y opraHu3MoB.
Apomopdo3bl U HANO-3aJaNTAIHH.

Bun u Bunoo6pazoBanue. Kpurepunu Buma. OcHoBHbIE (GOpMBI BHI000pazoBaHMs: reorpapuieckoe,
9KOJIOTHYECKOE.

Maxkposomtonusi. @opMbl 3BOJIOLUU: GUIIETUYECKas, JUBEPreHTHasi, KOHBEPreHTHas, MapaiiesbHasl.
HeoOpaTMOCTh 3BOJTIOIUH.

IIpoucxoxaeHne OT HeCHENMAIM3UPOBAHHBIX HpeakoB. IIporpeccupyromas crnenuanuzanus.
AnanTuBHAs paauanus.

JdemoHcTpaumnu:

IToprpersr: K. Jlunnent, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, .
Mronnep, A. H. Cesepuios.

Tabnuue! u cxemsl: «Pa3BUTHE OPraHMUECKOro MUpa Ha 3eMiie», «3apOobIIH T0O3BOHOUHBIX JKUBOTHBIX,
«ApxeonTepurcy, «Popmbl 00pbOBI 3a cyliecTBOBaHHE», «EcTecTBeHHBIN 0TOOP», «MHOTrO00Opasue copToB
pactenuit», «MHoroobpazue TmOpoa KHUBOTHBIX», «llomymauum», «MyTalOHHAas W3MEHYHUBOCTDHY,
«Apomopdo3sl», «Mnuoananramumny, «O0mas aereHepanus», «JBmwKyime cuiisl 3Boonuny, «Kapra-cxema



MapmipyTa nytemectsust U. Jlapsunaay, «boprba 3a cymiectBoBaHue», «IIpucrmocoOIeHHOCT OPraHu3MOBY,
«["eorpaduueckoe Bun000Opa3oBaHue», « IKOJIOTUIECKOE BHI000pA30BAHUE).

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMH THIIAMH OKpPACKH, HA0Op IUIONOB M CEMSH,
kotekuust «lIpuMeprl 3alIUTHBIX MPHUCIOCOOTICHUM Y >KMBOTHBIX», Mofelb «OCHOBHbBIE HaIpaBlICHUS
ABOJIIOLIMNY, 00bEMHasE Moiesb «CTPOEHHE TOJIOBHOIO MO3Ta MTO3BOHOYHBIX .

buoreorpaguyeckas kapra wmmupa, KojuleKuus «DOpMBI COXPaHHOCTH HCKOMAEMBIX JKMBOTHBIX U
pacTeHui», Monens anrummkanusa «llepexkpéct xpomocom», BilaxkHble mpenaparbl «Pa3BuTHe HACEKOMOIO»,
«Pa3BuTHe nArymkun», Mukponpemnapar «J{pozoduna» (Hopma, MyTauu GopMbl KPbUILEB U OKPACKH TEJA).

JlaboparopHble H NpaKTHYecKue padoThbl:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHION.

JlaboparopHast padora Ne 2. «Omnucanwe NTpPUCIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIHHOIO
XapaxkTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuHble NPEACTABICHUS O 3apOKICHUM >KU3HU. HayuHble I'MIoTe3bl BOSHUKHOBEHHMS XH3HU Ha
3emsie: abuoreHe3 U MnaHcuepMmus. XUMHUYECKas 3BOJIOLUSA. AOUOT€HHBI CHUHTE3 OpraHMYeCKHUX BELIECTB U3
HEOPraHUYECKHX. OKCIEPUMEHTAJIbHOE NOATBEPKIACHUE XUMHUYECKOM »HBomouuu. HavanbHbele 3Tamnbl
6uonorunueckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp U BOSHHUKHOBEHHE
npoTokieTky. [lepBrie KieTKH U UX 3BoJOLNA. POPMUPOBAHUE OCHOBHBIX IPYIII KU BBIX OPIraHU3MOB.

PazButue xu3um Ha 3emiie 1o spam u nepuonam. Karapxei. Apxeilckas W TpOTEpPO30ICKast 3PHI.
[laneosoiickas »9pa u €€ TMEepPUOIbI: KEMOPUNUCKHUNA, OpPJOBUKCKUN, CHIYPUHUCKHM, JE€BOHCKUH,
KaMEHHOYTOJIbHbIN, IEPMCKUH.

Me3so30iickas 3pa u €€ Iepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiumaTa U reoJIOTHYecKUX IMporueccoB. OCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIBLHOTO U
KUBOTHOTO MUpa. ApoMopho3bl Y pacTeHUI u KUBOTHBIX. [losiBieHME, paclBeT U BRIMUPAHUE TPYIII KUBBIX
OpPTraHHU3MOB.

Cucrema OpraHM4ecKoro MHpa Kak OTpakeHue 3BOMONUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpPraHHU3MOB.

OBoronus 4eaoBeKka. AHTPOIIOJIOTHS KaK HayKa. Pa3BUTHeE MPECTaBICHUM O IPOMCXO0XKIEHUH YEI0BEKa.
Metoael u3ydeHus aHTponoresesa. CXOACTBa M pas3inyMs 4eEIOBEKa M JKMBOTHBIX. CuHcCTeMaTHuyecKoe
M0JIO’KEHUE YEJIOBEKa.

JBuxymue cuiibl (pakTopsl) aHTponorenesa. HacneacTBeHHas N3MEHUYMBOCTh M €CTECTBEHHBIN OTOOpP.
OOu1ecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIHM TPy/a, MBIIIEHUE, PEUb.

OCHOBHBIE CTaZMM W BETBU DOBOJIIOIMM YEJIOBEKA: AaBCTPAJIONUTEKH, YenoBek yMenbldd, YenoBek
npsAaMoxo i, YenoBek HeaHaepTanbCKuid, UenoBek pasyMmHbld. Haxoaku MCKONAeMBIX OCTaTKOB, BpEMs
CYIIIECTBOBAHMS, 00IaCTh PACIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHUSL.

Yenoseueckue pacsl. OCHOBHBIE OOJBIINE pachl: €BpoONeouIHas (eBpa3uiicKas), HErpo-aBCTPaIONIHAs
(9KBaTOpHANbHAs), MOHIOJOUAHASA (a3MaTCKO-aMepHuKaHcKas). UepTsl MPUCHOCOOIEHHOCTH TMpeACTaBUTENeH
YeJI0BEUYECKHX pac K yCIOBUSAM cyliecTBoBaHus. EquHCTBO yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. {apBus.

Tabmuuer u cxembl: «Bo3HukHoBeHne CoilHEUHOW cHcTeMbl», «Pa3BUTHE OPraHMYECKOro MHpay,
«PacturenbHast knetka», <«OKuBoTHas kierka», «lIpokapuornyeckas kietrka», «CoOBpeMEeHHas CHCTEMa
OpPraHUYEeCcKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YEePT CTPOCHHUS YEeJIOBEKA U YEI0BEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MAJEOHTOJIOTMYECKUX HAXOJOK MPEAKOB COBPEMEHHOIO YEJIOBEKay, «/IpeBHeHIINE 0Ny,
«/IpeBHue moan», «IlepBbie cOBpeMEHHBIE I0IN», «UenoBeuecKue pacol.

Ob6opynoBanue: Mmymspku  «[Ipoucxoxnenue dyenoBeka» (OIOCTHI aBCTPAJONUTEKA, MUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMAaHbOHIIA), CIENKH WM H300pak€HUs KAMEHHBIX OpPYAHMM MEepBOOBITHOIO 4YelOBeKa
(xkaMHH-YOMIEpHl, pyOHsa, ckpeOia), TeoXpOHOJIOTHYECKas Tabuuua, KoJeKius «DopMbl COXpaHHOCTH
HCKOINIAEMBIX )KUBOTHBIX U PACTCHUI.



JlabGopaTropHble U MpaKkTHYecKue padoThbl:

[IpakTruyeckas padora Ne 1. «M3ydyeHue UCKOMAeMbIX OCTATKOB PACTEHHUH U )KUBOTHBIX B KOJUICKLIUSAXY.

OKCcKypcust «BOIIOLUSA OPraHUYECKOro MuUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN MM KpPAaeBeIUECKUI
My3ei).

Tema 3. Opranusmbl 4 OKpYsKalOLas cpejaa.

OKojorusi Kak Hayka. 3ajadd M paslenbl SKOJIOIMM. MeTonbl 3KOJOTMYECKHMX HCCIEeI0BaHUM.
DKOJI0rM4E€CKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHMUs OPraHU3MOB: BOJHAsA, HA3€MHO-BO3IylLIIHAs, IOYBEHHAs, BHYTPUOPIaHU3MEHHasl.

Okonornyeckue Qaxrtopbl. Knaccupukanus skomorndeckux (akTopo: adMoTudyeckue, OMOTUYECKUE U
aHTpoIoreHHsle. JlelicTBUE SKOIOTUYECKUX (aKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue (akTOphl: CBET, TeMmmepaTrypa, BiIaxHOCTb. dDotonepuonusMm. IIpucnocobneHus
OpPraHu3MOB K JIeHCTBHIO aOHOTHYECKUX (aKTOPOB. bruojgornueckue puTMsl.

buotnueckue (axropsl. Buipl OnoTHYECKUX B3aUMOJEHCTBUI: KOHKYPEHLIUS, XUITHUYECTBO, CUMOKO3 U
ero ¢opmbl. Ilapasutusm, Koomepamusi, MyTyaau3M, KOMMEHCATU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HedTpaau3M. 3HaueHHe OMOTHYECKHMX B3aMMOJCHCTBHI AJi CYIIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU nonyasuuu. OCHOBHbIE TOKa3aTeNnd MOMYJSLUM: YHCICHHOCTb,
IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, MuUrpanus. J[MHaMuUKa YUCIEHHOCTH MONYJISAIUU U €€
perynauus.

JdeMmoHcTpanum:

[Moptpetsr: A. I'ym6onsar, K. @. Pynbe, D. ['ekkens.

Tabmuuer u cxemsl: kapta «lIpupomneie 30HBI 3emim», «Cpeasl OOWTaHHS OPraHU3MOBY,
«Doronepuoam3m», «llomymsamum», «3aKOHOMEPHOCTH pPOCTAa YWCIEHHOCTH TMOMYJSUUU HHQY30pHH-
Tydenbkn», «I[lumesbie nenu».

JlabGoparopHble U NpaKTUYecKue padoThbl:

JIaGoparophas pabota Ne 3. «Mopdosornueckne 0coOEHHOCTH pacTeHU U3 pa3HbIX MECT OOUTaHUSY.

JlabopaTtopHas padota Ne 4. «BiausiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «I1oAcU€T MIOTHOCTH MOMYJISAINN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa ¥ IKOJTOTHYECCKHE CHCTEMBI.

CoobmiecTBo  opraHu3mMoB — OuoneHo3. CTpykTypsl OuolieHO3a: BHUAOBas, NPOCTPAHCTBEHHAs,
Tpouueckas (nuiesas). Buasi-noMuHanThl. CBsI3U B OMOIIEHO3E.

Dxonoruueckue cucrteMbl (3kocuctemsl). [lonstre o0 skocucreme u OuoreorneHo3e. OyHKIMOHATBHBIE
KOMITOHEHTBI KOCUCTEMBI: IPOAYLEHTBI, KOHCYMEHTBI, peyLeHThl. KpyroBopoT BemecTB U MOTOK YHEPTHH B
skocucteme. Tpoduueckue (nmuieBble) ypoBHU 3KocucTeMbl. [Tumessie nenu u cetu. OCHOBHBIE NOKa3aTeIH
9KOCHCTEMBI: OHoMacca, MPOAYKIMS. OKOJIOTMYECKHWE MUPaMMIbl: HPOAYKIIHMH, YHUCIEHHOCTH, OMOMACCHI.
CBoiicTBa 3KOCHCTEM: YCTOHYMBOCTh, CAMOpPETYJIsilus, pa3BuTie. Cykieccus.

IIpupoaHble dKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOMHOIO MJIM IIMPOKOJIHMCTBEHHOIO
jeca.

AHTpPOIOTeHHBIE KOCUCTEMBI. ATpOIKOCUCTEMBI. Y pOo3KocHcTeMbl. bruonornyeckoe 1 Xo3siiiCTBEHHOE
3HaYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpazue kak (akrop ycroitunBoctu sxocucteM. CoxpaHeHHE OMOJIOTMYECKOT0 pa3HOOOpasus
Ha 3eMIie.

VYuyenue B. . Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa 6uocdepsl. JKupoe BeriecTso u
ero pynkiuu. OcoberHoctu Ouochepsl Kak rI00aTbHON SKOCUCTEMBI. JIMHAMUYeCKOe paBHOBECHE U 0OpaTHAsI
CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB M OMOT€OXMMHUYECKHE LUKIBl JIEMEHTOB (yriepona, a3ora). 30HAJIbHOCTb
ounocdeppl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuectBo B Omocdepe 3emmn. AHTpONOreHHbIE U3MEHEHHsT B Oumocdepe. I[mobdanmbHbIE
HKOJIOTUYECKUE TPOOITEMBI.



CocyiecTBoBaHue Npupoabl U yenoeuecTBa. CoxpaHeHne OnopazHooOpas3ms Kak OCHOBA yCTOMUMBOCTH
6uocdepsl. OCHOBA pallMOHATBFHOTO YIPABJICHUS MPUPOIHBIMU PECYpCaMH U UX HMCIIOJIb30BaHUE. JlOCTHKEHHS
OMOJIOTUHU U OXpaHa IPUPOJIBI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuuer u cxemsl: «[Iumessie nenn», «buonenos: cocraB u cTpykrypa», «lIpupoaasie coobmiecTBay,
«enu nutanus», «IKonorudyeckas nupamuaa», «buochepa u genoBek», « IKOCUCTEMA HIMPOKOIHUCTBEHHOTO
neca», «JKocucTeMa XBOHHOro seca», «buoneHos Bogoéma», «ArpoueHos», «lIpuMepHble aHTPOIOrEHHbIE
BO3JCHUCTBUS Ha NMPUPOLY», «BakHeHIIne MCTOUYHUKU 3arps3HEHUs] BO3JyXa M I'PYHTOBBIX BOJ», «llouBa —
Ba)XHEHUIIas cocTaBisiromas onocdepsn», «DakTopsl Aerpaganuu nousy, «l[lapHukoBeiid 3¢ dexT», «DakTopsl
palMoOaKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas crpykrypa Ouocdepsi», «PacrnpocTpaHeHHE XH3HH B
ounocdepe», «O30HOBBINM dKpaH Ouochepnr», «KpyroBopor yriepoma B Omochepe», «Kpyroopor azora B
HIPUPOIE».

ObopynoBanue:  mopaenb-ammuMkanus  «Tunuunble  OuomeHO3bl», repOapuil  «PacTtuTenbHbIe
cooOmiecTBay, Koiuiekiuu «buomeno3», «Bpeautenn BaKHEHIINX CEIBCKOXO3IHCTBEHHBIX —KYIBTYPY,
repOapuy M KOJJICKIMM PACTEeHUN M >)KMBOTHBIX, IPUHAJIKALINE K PA3HBIM 3KOJOTHUECKUM IpYIIaM OJHOTO
Buza, Kpacnas kuura Poccuiickoit deneparnyu, n300pakeHUs OXpaHsAEMbIX BUJIOB PACTEHUH U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VJIBTATbBI OCBOEHMA IIPOI'PAMMELI 110 BHUOJIOTMM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUWA

Cormacio ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHMS K pe3yibTaTaM OCBOCHHS OOYYarOITUMHUCS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus: TMUHOCTHBIM, METAIIPEIMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pE3yJIbTATOB OCBOCHMS IpeaMera «bHOIOrHs» BBIIEICHBI CIELYIOIINE
COCTABIISIIOLINE: OCO3HAHHWE OOYYAIOMIMMUCS POCCHICKON Tpa)KIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BHUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOIPENEICHUIO, HaJIMYhMe MOTHBAIMM K OOYYEHHIO OWOJIOTHH,
LICJICHANPABICHHOE DPA3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTM HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPaJULUM pa3BUTHA OMOJIOTMYECKOTO 3HAHUS, FOTOBHOCTh M CIIOCOOHOCTH OOyYarouuxcs
PYKOBOJACTBOBATbCS B CBOEH JEATEIBHOCTU LIEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, INPUCYILIMMH CUCTEME
OMOJIOTHYECKOTO 00pa30BaHUs, HAIMYHE 3KOJOTMYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH CTAaBUTh LEIH H
CTPOMTb JKU3HEHHBIC IIJIaHbI.

JIMyHOCTHBIE pe3yNbTaThl OCBOCHUs mpeamera «buonorus» nocturalorcs B €IUHCTBE y4yeOHOW u
BOCIIUTATEJIbHOW JESITEbHOCTU B COOTBETCTBUM C TPAJULIUOHHBIMH POCCUHCKMMH COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U JAYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM, IPUHATHIMU B OOILLIECTBE NMpaBUIaAMH U HOpMaMH
MOBEJCHUSI M CIIOCOOCTBYIOT IIpOLlecCaM CAaMOIIO3HAHUS, CAMOBOCHHUTAHUS W CaMOPA3BUTHSA, Pa3BUTHS
BHYTPEHHEH IMO3MLMU JIMYHOCTHU, MATPUOTU3MA, YBAKEHUS K 3aKOHY U IPAaBOIOPSAIKY, YEJOBEKY Tpyla H
CTapuIeMy IOKOJEHHIO, B3aUMHOIO YBa)K€HHUs, OEpPEKHOTO OTHOLIEHUS K KYyJIbTYpHOMY HACIEAMIO U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickon denepanun, NpUpOAE U OKPYKAIOLIEH cpeie.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs yueOHOro npeamera «buonorus» J0KHBI OTpakaTh TOTOBHOCTh U
CIOCOOHOCTh O0Yy4aroIMXCsl PYKOBOJCTBOBATbCSI C(OPMHUPOBAHHOM BHYTPEHHEH mO3MLMEH JHMYHOCTH,
CHCTEMOW  ILIEHHOCTHBIX OPHMEHTAllM{, TMO3UTUBHBIX BHYTPEHHUX YOEXAEHUH, COOTBETCTBYIOLIMX
TPaJULIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIECTBA, PaCIIMPEHNE )KU3HEHHOTO OIbITA U OMbITA JEATEIbHOCTU
B IIPOLIECCE PeATU3alMM OCHOBHBIX HAIPABICHUHA BOCIIUTATEIBHOMN JAESITEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCIMTAHMS:

C(OPMHPOBAHHOCTh TI'PAXKJIAHCKOW MO3UIMK OOYYaroIIerocss Kak akTMBHOTO M OTBETCTBEHHOI'O 4JIEHA
POCCHIICKOTO 00I1IeCTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00SI3aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABONOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MAEATENbHOCTH NPU CO3JaHUM Y4YEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MTO3HABATENbHBIX 3371a4, BHITOJTHEHUN OMOJIOTMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTpEAENATh COOCTBEHHYIO MO3UIMIO IO OTHOLIEHHIO K SIBJIEHUSIM COBPEMEHHOM >KU3HU U
OOBACHATH €€,

YMEHHUE YUUTHIBATh B CBOMX JEHUCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUA JONEH ¢
pa3sHBIMU YOEXKIECHUSMH, KYJIbTYPHBIMHU LIEHHOCTSIMH U COLIMAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOI'O BBIMNOJIHEHHS Y4€OHBIX, MMO3HABATEIbHBIX U
UCCIIEIOBATENbCKUX 33/1a4, YBAXHUTEJIbHOTO OTHOLIEHUS K MHEHUIO OMIOHEHTOB IMPH OOCYXIIEHUU CIOPHBIX
BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOU NEATENBHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA

c(OPMUPOBAHHOCTh POCCUICKON TpakJaHCKON HACHTUYHOCTH, NATPUOTHU3MA, YBAXKEHHS K CBOEMY
Hapoly, 4yBCTBa OTBETCTBEHHOCTH Iepel PoanmHOM, ropaoctu 3a CBOW Kpai, cBOO PomauHy, CBOW SA3BIK U
KYJIbTYpY, IPOIJIOE U HACTOsAIIEE MHOTOHAIIMOHAIBHOIO Hapoa Poceny;

LIEHHOCTHOE OTHOUICHHE K NPUPOJHOMY HACJIEIUIO M NMaMATHUKAM NPUPOJBI, TOCTHKeHUsAIM Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPYIE;

CIOCOOHOCTH OIICHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBIICHHE M Pa3BUTHE OMOJIOTHUH, TOHUMAHUS
3HA4YeHHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB IPUPOJbI, B )KH3HH YeJIOBEKAa U COBPEMEHHOTO OOIIIECTBA;



uaeitHas yOexXIEHHOCTb, TOTOBHOCTh K CiIyKeHHIO W 3amwure OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OLIEHHBATh CHUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEHICHUS, OPHEHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTENSAM, CO3/IaHUIO0 CEMbH HAa OCHOBE OCO3HAHHOT'O NPUHATHUS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULMAMU Hapo1oB Poccuu;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOILEHHWE K MHUPY, BKIIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO0 TBOPYECTBA,
CHopTa, TpyJa, OOIECTBEHHBIX OTHOIICHUI;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JAECHCTBUS KUBOW MPUPOBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIP@XEHHIO B pPa3HbIX BMJAX HCKYCCTBAa, CTPEMJIEHME NPOSBIATh KauecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢usuyeckoro BoCHUTAHUS, (POPMHUPOBAHUS KYJIBTYPbI 3A0POBbSI M 3MOIHOHAJIBHOIO
Os1aromostyums:

MOHMMaHKME M peau3aiys 3J0pOBOTr0 M 0e30macHOro odpasa KHU3HH (370pOBOE MUTAHUE, COOIIOJCHHE
TUTUEHUYECKUX TPaBUI U HOPM, COAlaHCUPOBAHHBIM PEXUM 3aHATUN U OTIbIXa, peryispHas (usmdeckas
aKTUBHOCTbH), OEpEkKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hHM3HUECKOMY U
IICUXUYECKOMY 370POBBIO;

[IOHMMAaHWE LEHHOCTU NPaBUJ MHAMBUIYAJIBHOTO M KOJUIEKTUBHOIO O€30MacCHOrO IOBEACHUS B
CUTYALUX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE IMOCJIEJCTBUI W HENPHUATHS BPEAHBIX MPUBHIYEK (YMOTPEOJIEHUS alKOrojsi, HApPKOTHKOB,
KypeHHs);

6) TpyaoBOro BocnuTaHus:

TOTOBHOCTb K TPYAY, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPYJAOI00HE;

TOTOBHOCTb K AKTUBHOH JIESITEIbHOCTH TEXHOJIOTUYECKON U COLMANbHOM HANPaBIE€HHOCTH, CIOCOOHOCTh
WHULIMUPOBATH, IIAHUPOBATHh U CAMOCTOSITENBHO BBINOIHATh TAKYIO J€ATEIbHOCTh;

UHTEpEC K Pa3nUyHbIM cdepaM NpodeccCHOHATbHON NesSTENbHOCTH, YMEHHME COBepLIaThb OCO3HAHHBIN
BbIOOD Oynyieit npoeccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIaHbI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPA30BaHMIO HA MPOTSHKEHUU BCEH KHU3HH;

7) IKOIOTHYECKOr0 BOCTIMTAHUSA

9KOJIOTMUYECKH 11€JIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHHMKY KU3HM Ha 3eMie, OCHOBE €&
CYILIECTBOBAHMUS;

MIOBBIIIEHUE YPOBHS HKOJIOTMYECKOH KyJIbTYphI: MPUOOpPETEHHE OIbITAa IUIAHUPOBAHMUS IOCTYIKOB U
OLIEHKH UX BO3MOJKHBIX IIOCJIEACTBUN I OKPYXKAIOIIEH Cpeibl;

0CO3HaHUe TN100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOo0sieM U MyTeil UX pelieHus;

CIOCOOHOCTH HCIIONIB30BaTh NMPHOOpETaeMble MPU U3yYEHUH OMOJIOTUU 3HAHUS M YMEHHS MPU PELIeHUH
po0JIeM, CBA3aHHBIX C PALMOHAIBHBIM MPUPOIONOIH30BAHUEM (COOIIO/ICHHE MTPABUI MOBEICHUS B MPUPOJIE,
HaNpaBJICHHBIX Ha COXpaHEHHE PaBHOBECHUS B 9KOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATUE ACHCTBUH, NPUHOCAIIMX BpEI OKPYKAIOUIEH MPUPOJAHON Cpelle, yMEHHUE
MIPOrHO3UPOBATh  HEONArONpHUSATHBIE HKOJOTUYECKUE TOCIEJICTBUS NPEIIPUHHMAEMBbIX JAEUCTBUH U
MpeA0TBpaIIaTh UX;

HaJIMYUE€ PA3ZBUTOrO DKOJOTMYECKOIO MBIIIJIEHHS, 3KOJOTHYECKON KYJIbTYpPBI, OIBITa JEATEIbHOCTH
9KOJIOTMYECKON HAIPABIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMHU B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAIBHONW MPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUYECKOM JEATEIBHOCTH HKOJIOTMYECKOM
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:



c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIECTBEHHOH MPAaKTUKH, OCHOBAHHOTO Ha JHAJIOTEe KYJIbTYpP, CIIOCOOCTBYIOIEIO OCO3HAHUIO CBOETO MECTa B
MIOJIMKYJIbTYPHOM MUPE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOW KYJIbTYpbl KaK CPEACTBA B3aUMOJCHCTBUS MEKIY
JIFOJIBMU U TTIO3HAHMS MUPA;

MOHMMaHKe cnenuuku OMONIOTUM KaK HAyKH, OCO3HaHUS €€ poyid B (JOPMHUPOBAHUU PALMOHAIBHOTO
HAYYHOTO MBIIUICHHUS, CO3[JaHUM LEJIOCTHOTO NPEACTABICHUS 00 OKPYXKaloIleM MHpPEe KaKk O eIUHCTBE
MIPUPO/IbI, YEIOBEKa U 00IECTBa, B MO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEH U PEeIIeHUH TPOOJIeM COXPaHEHUS
MIPUPOJIHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JIJIsl COBPEMEHHOM IIUBHIIM3AIMH: 00ECIIEYeHUsI HOBOTO YPOBHS
Pa3BUTHS MEIUIMHBI, CO31aHUE TIEPCIEKTUBHBIX OMOTEXHOJOTHA, CHOCOOHBIX pPeIIaTh PECypCHBIE MPOOIEMBI
pa3BUTHS YEJIOBEUECTBA, MOMCKAa MYyTEH BBIXOJA M3 IIOOAIBHBIX 3KOJOTMYECKUX MpoOJieM M 0OecredeHus
nepexoja K YCTOWYMBOMY pa3BUTHIO, pPAUUMOHAIBHOMY HCIOJIb30BAaHUIO IPUPOJHBIX PECYpCOB U
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH,

3aWHTEPECOBAHHOCTh B MOJYYCHWU OWOJOTHYECKMX 3HAHWHA B ILEJSAX IOBBIIICHUS OOIIEH KYIbTYPHI,
€CTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIMOHAIBHON IPaMOTHOCTH OOydaroluxcs,
dbopMupyeMoii mpu U3yueHun OUOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOJIOB IMO3HAHMSI, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh IIOJy4yaeMble 3HAaHUA JUId aHaluu3a M OOBSCHEHUS SBJICHUHM OKpYXalollero Mupa H
MPOUCXOJSIINX B HEM U3MEHEHUH, YMEHHE JIeTaTh 000CHOBAHHBIE 3aKJIIOUEHUSI HA OCHOBE HAy4YHBIX (DAKTOB U
HMMEIOIIMNXCA JAHHBIX C LEIbIO MOTYYEHUsI JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIBb30BaTh OMOJOTMYECKHE 3HAHHS IS pemeHus npodieM B
peaNbHBIX KU3HEHHBIX CUTYaLHSIX;

OCO3HaHUE LEHHOCTH HAYYHOM  JAESATENbHOCTH, TOTOBHOCTb  OCYHIECTBJISATH IPOEKTHYIO U
HCCIIEA0BATENbCKYIO AESITENbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HENPEephIBHOMY OOpa30BaHMI0O M C€aMOOOPa30BaHUIO, K aKTHBHOMY
MIOJIYYEHHUIO HOBBIX 3HAHUI 10 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ylbTaThl OCBOCHUS y4eOHOTo mpeamera «buomorusy BKIIOUYAIOT: 3HAYUMbBIE IS
(hopMHUpPOBaHKS MHPOBO33PEHHUS OOYUYAIOIMIMXCS MEXKIUCIUIIIMHAPHBIE (MEXMpPEeIMETHbIE) OOIIeHaAyIHbIC
MOHATHSI, OTPAKAIONIUE ICJIOCTHOCTh HAYYHOH KAPTUHBI MHpa W CHEMUPUKY METOJOB IMO3HAHUS,
UCIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, SIBICHUE, MPOIECC, cUcTeMa, Hay4dHbIA (akT,
MIPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIeI0BaHNe, HA0II0IeHNE, U3MEPEHUE, IKCIIEPHUMEHT
U JPyrux), yHHUBEpPCAIbHBIC Yy4YeOHBIC JEHCTBUSA (TIO3HABATENbHBIC, KOMMYHHUKATHBHBIC, PETYIISITHBHBIC),
obecnieunBaromue  (GopMHpOBaHWE  (PYHKIMOHATBHOH TPAaMOTHOCTH W COIMAIBHOH  KOMIICTCHIIUU
oOyJaromuxcsi,  CIOCOOHOCTh  OOy4alolIUXCS ~ HCIOJIb30BaThb  OCBOCHHBIE  MEXAWCIMILTHHAPHEIE,
MHUPOBO33PEHUYECKHUE 3HAHUS W YHHUBEpCajdbHbIe Y4eOHBIC [EHCTBUS B TIO3HABATEIHHOW U COIMAIBHOM
MIPAKTHKE.

MeTtanpeMeTHbBIE Pe3YJIbTaThl OCBOSHHUS IMPOTPAMMBI CPEJHEr0 O00Iero oOpa3oBaHUS JOJKHBI
OTpaXkaTh:

OBi1aieHne YHHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUeE JIeHCTBHUS:

CaMOCTOSITENTFHO (hOPMYITHPOBATH U aKTYAIM3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPHUEMBI JIOTUYECKOTO MBIIICHUS (aHaTn3a, CHHTE3a, CPaBHEHUS,
KIaccupukanuu, 0000IIEHNUs), PAaCKPBIBATh CMBICT OHMOJOTHYECKHX IOHSATHHI (BBIACIATh WX XapaKTEpHBIE
MPU3HAKU, YCTAHABJIMBATH CBSI3U C IPYTHUMH IMOHSATHSIMHU);

OTpeeNATh IeNIU JAEATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUM HX JIOCTHIKEHUS, COOTHOCHTD
PE3yNbTaThl AESATEILHOCTH C TOCTABICHHBIMU LEISIMH;



UCIOJIb30BATh OUOJIOTUYECKUE MTOHATHS U1 O0BSICHEHUS (P)aKTOB U SIBIECHUM KUBOW IPUPOABI;

CTPOUTH JIOTHUECKHE PACCYXACHUS (MHAYKTHBHBIC, JEAYKTUBHBIC, 110 AaHAJOTHH), BbIIBIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX, (POPMYIMPOBATH BHIBOJBI U 3aKIIIOYCHUS;

IPUMEHATh CXEMHO-MOJICNIbHBIE CPEJICTBA ISl MPE/CTABICHUS CYLIECTBEHHBIX CBA3€H M OTHOLIEHUH B
U3y4aeMbIX OMOJIOTHYECKMX OOBEKTaX, a TakKe MPOTHUBOPEUMI Pa3sHOrO poja, BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAaH pEIICHHS NpoOJIeMbl ¢ YU€TOM aHalIM3a HUMEIOIIUXCS MaTepHajbHBIX |
HeMaTepHUaJIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JI€ATEIILHOCTh, OLICHUBAaTh COOTBETCTBUE PE3YJbTATOB LIEJSAM, OLIEHUBATh PUCKU
IMOCJIEICTBUN ACATCIBHOCTH;

KOOPJAWHUPOBATh U BBHINOJHATH PabOTy B YCIOBHUSIX PEaJbHOIO, BUPTYaJbHOIO M KOMOMHMPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE IIPU PEIIEHUH KU3HEHHBIX IPOOIEM.

2) 6a30BbIe HCCIEI0BATENBCKHE TEHCTBUS:

BJIa/IETh HABBIKAMU Y4YEOHO-HCCIIEA0BATEIbCKOM M IMPOEKTHOM AESITENbHOCTH, HAaBbIKAMU pa3pelleHust
pobJeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IOMCKY METOJOB PEIICHUs NPaKTHYECKUX
3ajJja4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB [TO3HAHUS;

WCIOJIB30BATh PAa3IMYHBIC BUABI JCSITEIBHOCTH IO IMOJYYCHHIO HOBOTO 3HAHHS, €r0 MHTEPIIPETaluH,
peoOpa3oBaHUIO U MPUMEHEHHIO B yUYEOHBIX CUTYAIHsIX, B TOM YUCIIE IPHU CO3JaHUN YUEOHBIX U COIMATBHBIX
IIPOEKTOB;

(bopMHpOBaTh HAYUHBIM THUI MBIIUICHUS, BJIaJ€Th HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU OHATUAMH U
METOIAMU;

CTaBUTh W (HOPMYIHPOBATH COOCTBEHHBIE 33Ja4l B OOPa30BaTENbHOW ICSATEIBHOCTH M IKU3HEHHBIX
CUTYyaLUsX;

BBISIBJIATh [IPUYMHHO-CJICICTBEHHbIE CBSI3M U aKTyalM3upoOBaTh 3ajiady, BbIABUraTh TUIOTE3y €&
peleHusl, HaXOAUTh apryMEHTHI JUI JOKa3aTelbCTBAa CBOMX YTBEPXKJIEHUH, 3a/1aBaTh MapaMeTpbl U KpUTEPUH
peleHus;

aHAJM3UPOBATh TIOJYYEHHBIE B XOJI€ PEUICHHs 3aJa4d pe3yJabTaThl, KPUTHYECKH OIICHWBATh HX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OMBIT;

OCYILECTBIATh  IEJICHANIPABICHHbIII TOWUCK TIEpeHoca CpeICcTB U CIOCOOOB  NIEHCTBUS B
PO eCCUOHABHYIO CPENY;

YMETh MIEPEHOCUTDb 3HAHUS B 103HABATEIbHYIO U MPAKTHUECKYIO 001aCTH KU3HEESTEIbHOCTH;

YMEeTh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJIEH, TIPEJIaraTb OPUTHHAIBHBIE TIOAXO0/IBI U PEIICHHS, CTABUTH MPOOJIEMBI U 331a4H,
JIOTTYCKAIOLINE aJIbTePHATUBHBIE PEIICHNUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMALUHU (TEeKCcTe Y4eOHOro Mocodus, HaydHO-
MOTYJISIPHOM JTHTEpaType, OWOJIOTHYECKUX CIIOBApSAX M CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax ITaHHBIX, B
WuTepHeTe), aHaM3upoBaTh HHPOPMAITHIO pa3IMYHBIX BHIOB U (HOPM TIPEICTABICHUS, KPUTHUECKU OIEHUBATh
€€ IOCTOBEPHOCTh Y HEIPOTUBOPEUNBOCT;

(GbopMyIHMpOBaTh 3alpOChl U MPUMEHSTH PAa3TUYHBIE METOJbl MpPU TOUCKE M O0TOOpe OHOIOrHYecKOi
nH(popManry, HeOOXOAUMOM /1JIsl BBIMOTHEHNS YUeOHBIX 3a7a4;

npuoOpeTaTh OTIBIT WCTIOIb30BaHUS WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILIECHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3TUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANbHYIO (OpPMY NpPEICTAaBICHUS OHOJOTHUYECKOW HH(pOopMauu
(cxempl, TpaduKH, AHArpaMMBbl, TAOIUIIEI, PUCYHKH U APYTOe);

UCIOJb30BaTh HAy4YHBIN SA3BIK B KauyeCTBE CPEACTBAa NpU paboTe ¢ OMOJIOrMYecKod HH(OpMalMEH:
OPUMEHATh XHUMHUYEeCKHe, (U3NYEeCKHe M MaTeMaTHYeCKWe 3HAaKH WU CHMBOJBI, (opMyibl, abOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH;



BJIAJICTh HABBIKAMH pACIIO3HABaHUS M 3aIIUTHl HHGOpManuy, HWHPOPMAIMOHHON O€301MacHOCTH
JMYHOCTH.

OBJ1aieHNe YHUBEPCATLHBIMH KOMMYHUKATHBHBIMH 1€iiCTBHSIME:

1) oomenne:

OCYIIECTBIISATH KOMMYHHKAIIUU BO BCeX cdepax KU3HU, AKTUBHO y4aCTBOBATh B TMAJIOTE WM JJUCKYCCUH
MO CYIIECTBY OOCY)KJaeMON TeMmbl (YyMEHHE 3aJaBaTh BOIPOCHL, BBICKA3bIBaTh CYXKJCHHS OTHOCHUTEIIHLHO
BBITIOJTHCHUS TPEIaracMoil 3a/1au, YUYUThIBATh UHTEPECHl M COTJIACOBAHHOCTh MO3UIMHA JIPYIHX YYaCTHUKOB
JMAJIOTa WK AUCKYCCHH);

pacno3HaBaTh HeBepOanbHBIE CpEACTBA OOIICHMS, IIOHMMAaTh 3HAUYCHHWE COIMAIBHBIX 3HAKOB,
NPEANOCHUIOK BOSHUKHOBEHUSI KOH(PIMKTHBIX CUTYallud, yMETh CMSATYaTh KOH(IMKTHI U BECTH IEPETOBOPBI;

BJIAJICTh PA3IMYHBIMH CIIOCOOaMHU OOIICHHS M B3aWMOJICHCTBHS, TOHUMATh HAMEPEHHS IPYTUX JIOJCH,
IPOSIBIISITh  YBOKUTEIBHOE OTHOIIEHHE K COOECeMHUKY M B KOPpPEKTHOH ¢opme (opMyInpoBaTh CBOH
BO3Pa)KEHMUS,;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOIH30BAHUEM SI3BIKOBBIX CPEJ/ICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MOHUMATh ¥ WCIIOJIb30BaTh NPEHMYIIECTBA KOMAHIHOW W WHAWBUAYaJIbHOW pabOTHI MpH PEIICHUU
OMOJIOrMYECKOH MpoOIeMbl, 000CHOBBIBaTh HEOOXOIUMOCTh MPUMEHEHHSI TPYIIOBBIX (POPM B3aUMOJCHCTBUS
IIpU pelIeHnn y4eOHOH 3a1auu;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX NCHCTBHI C y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)XJIOT'0 WieHa KOJJICKTHBA;

NPUHUMATh LEJIW COBMECTHOH IESTENbHOCTH, OPraHH30BBIBaTh W KOOPAMHUPOBATH NEHCTBUS MO €&
JIOCTHKECHUIO: COCTAaBIIATh IJIAH JCHCTBUH, PacHpEACiiaTh POJIH C y4ETOM MHEHHWH Y4aCTHHKOB, 0OCYXIaTh
pe3yJIbTaThl COBMECTHOW paboThI;

OLICHMBAaTh Ka4yeCTBO CBOEr0 BKJIAJa M KaXKJOTO0 y4YacTHHKA KOMAaHIbl B OOMIMH pe3yabTaT IIo
pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE TPOEKTHI, OICHWBATh WJIEU C TO3WIMH HOBU3HBI, OPUTHMHAIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYIIECTBIISATH MO3UTUBHOE CTPATETHYECKOE MMOBEJICHUE B PA3IIMUHBIX CHUTYAIUSIX, TPOSBIISATH TBOPUECTBO
¥ BOOOpakeHHe, ObITh HHUIIMATHBHBIM.

OBJ1aieHNe YHUBEPCATBLHBIMH PEryJIATHBHBIMH 1€l CTBHAMU:

1) camoopranu3amnus:

UCII0JIb30BaTh OMOJOTUYECKUE 3HAHUS JJIS BRISIBIICHHS TIPOOJIEM U MX PEIICHHS B )KU3HCHHBIX U YYCOHBIX
CHUTYaIHSIX;

BBIOMpATh Ha OCHOBE OMOJOTMYECKUX 3HAHMH IIEJNEBBIC M CMBICIOBBIC YCTAHOBKH B CBOMX JICHCTBUSAX U
MOCTYIKAX 10 OTHOIICHHUIO K )KUBOM MPHUPOJIC, CBOEMY 3I0POBBIO M 3I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIHO OCYILECTBIISATh IMO3HABATEIbHYIO JEATCIBHOCTh, BBISBISTH MPOOJIEMbI, CTaBUTh M
(dopmynrpoBaTh COOCTBEHHBIE 3aJa4 B 00pa30BaTEIILHON IESATEIBHOCTH U )KU3HEHHBIX CUTYALUSX;

CaMOCTOSITENTFHO COCTAaBIIATh IUIAH PEIICHHUs MPOOJIEMBI C YUETOM UMEIOIIMXCS PECYypCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTEHU;

J1aBaTh OIIEHKY HOBBIM CHTYAI[HSIM;

pacHMpsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX HPEAIOYTCHHIA;

Je7aTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PEIICHHE;

OLICHUBATh MTPUOOPETEHHBIN OIIBIT,

CIocoOCTBOBaTh (POPMHUPOBAHUIO ¥ TMPOSBICHHIO IMIMPOKOH SPYIUIMUA B Pa3HBIX 00JACTAX 3HAHHIA,
MIOCTOSTHHO IOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OILCHKY HOBBIM CHTYalHsM, BHOCHTb KOPPEKTHBBI B JI€ATEIHHOCTH, OICHUBATh COOTBETCTBHE
PE3YNIBTATOB LEJISIM;



BIaJIeTh HAaBbIKAMU I103HABATEIbHOM pEQIEKCMM KaK OCO3HAHMUS COBEpIIAEMBIX JEHCTBUH U
MBICIMTEIBHBIX MPOIECCOB, UX PE3yAbTaTOB M OCHOBAaHUIl, MCHOJB30BAaTh MPUEMBI PEPIEKCUH U OLCHKH
CHUTYyalllH, BHIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 X CHU)KECHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YNIbTaTOB ACATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPMHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB ACSATEIbHOCTH;

IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH APYroro YeJI0BEKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbrarhl ocBoeHusi nporpammbl COO mo Ouosiornd Ha 0a30BOM ypOBHE BKIIIOYAIOT
cnenuduueckre A yuyeOHoro mnpeamera «buosorus» HaydyHble 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBUU MO
OCBOCHHIO, HHTEPIPETAIIMH U MTPEOOPA30BAHUIO 3HAHUH, BUJIBI IEATEILHOCTH TI0 MOJyYSHUIO HOBOTO 3HAHUS U
MPUMCHCHHUIO 3HAHWUH B Pa3MYHBIX YYCOHBIX CHTYyalMsIX, a TAKKe B PEATbHBIX YXKU3HECHHBIX CHUTYaIUsX,
CBSI3aHHBIX ¢ OHonorueil. B mporpamMMe mpenMeTHbie pe3yabTaThl IPEICTABICHBI 10 TOAAM 00YUYEeHHS.

[IpenMeTHbI€ pe3ynbTaThl OCBOCHUS yueOHOro npenmMera «buonorus» ¢ 10 knacce NOMKHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJIH OMOJIOTHU B CHCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HaYK,
B ()OPMHUPOBAHNN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHpA U HAYYHOTO MHUPOBO33PEHUS, O BKIIAZC
POCCHUHCKMX U 3apyOeXHBIX YYEHBIX-OHMOJIOTOB B pa3BUTHE Ouoioruu, (QYHKIMOHAIBHOW TI'PaMOTHOCTH
YeNoBeKa JJIs PelIeHUs )KU3HEHHbBIX 3a/1a4;

YMEHHE PaCKpbIBATh COACpKAHWE OMOJOTHMYECKHMX TEPMHHOB W TIOHSTHMN: JKU3HB, KIETKA, OpPraHu3M,
MeTabonm3M (OOMEH BEHIECTB M TMPEBpallleHHE SHEPruu), TOMeocTa3 (camMoperyisius), YpOBHEBas
OpraHu3alMsl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PENPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYMBOCTD, POCT
U pa3BUTHE;

YMEHHE WU3Jaratb OHOJOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTAallMOHHAs, ICHTpaJbHAas
JorMa MOJIeKyJsipHON Ouonorun), 3akoHsl (I'. Mengens, T. Moprana, H. 1. BaBunosa) u yuenus (o meHrpax
MHOT000pa3usi U MPOUCXOXKIEHUS KynbTypHBIX pacteHuit H. . BaBunosa), ompeaensiTe TpaHHUIIBI HUX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJIaMH HAYYHOTO MO3HAHMS B OMOJIOTHH: HAOIIOIEHHE U ONHMCAaHUE KHUBBIX CHCTEM,
MIPOIIECCOB M SIBJICHUH, OpPTaHU3aIMs U MPOBECHHE OMOJIOTHYECKOTO SKCIIEPHUMEHTA, BBIIIBUKEHHUE TUIIOTE3HI,
BBISIBJICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU BEIMUYMHAMHU, OOBSICHEHHE IIONYYCHHBIX pe3yIbTaToB,
WCIOJIb30BaHHBIX HAYYHBIX MOHSTUN, TEOPUN M 3aKOHOB, YMEHHE JeNaTh BHIBOABI HA OCHOBAHUU IMOJTYYEHHBIX
pe3yIbTaTOB;

YMEHHUE BBIJICIISTH CYIIECTBEHHBIE TPU3HAKM BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILEHHs SHEPTUHU B KIIETKE,
(doTocuHTE3a, TIACTHYECKOTO U SHEPreTUYeCKOro oOMeHa, XeMOCHHTe3a, MUT03a, Mei03a, OIJI0JOTBOPEHHUS,
Pa3sMHOXKCHUS, HHIUBHUIyaJIbHOTO PA3BUTHUS OpraHi3Ma (OHTOTEHE3);

YMEHHE TMPUMEHSTH TOJTy4YeHHBIC 3HAHUS 11 OOBSICHEHUS! OMOJOTWYECKUX TPOIECCOB M SIBICHUH, JUIS
NPUHATHS TIPAKTHUUECKUX DELICHWH B TOBCEIHEBHOM JKHU3HU C LENbI0 oOecrieuyeHHus Oe30MacHOCTH CBOETO
3JI0POBbSI U 3JI0OPOBbS OKPY)KAIOUIMX JOJel, COONI0AEHUST HOPM TI'PaMOTHOTO IOBEIECHUS B OKpYXKarolen
MPUPOJHON cpelle, MOHMMaHWe HEOOXOIUMOCTH WCIOJIB30BaHUS JTOCTH)KEHUH COBPEMEHHOH OHMOIOTHH |
OMOTEXHOJIOTHHI IS PAIIHOHAIEHOTO TPUPOAOTIOIH30BAHNS;

YMEHHE peIlaTh JJIEMEHTapHbIE TEeHETHYECKHe 3a/Jaddl Ha MOHO- W AWTHOPUIHOE CKpEIIMBaHUE,
CIICTIJICHHOE HAacleI0BaHHE, COCTaBJIATh CXEMbl MOHOTHOPHIHOTO CKpEIIMBAaHUS Uil TPEACKa3aHus
HACJICIOBAHMSI MIPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJHATh JTAOOpATOPHBIE W MpaKTHUECKHe pPabOThl, COONIOAaTh TpaBuiaa Tpu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;



yMEHHE KpPUTHUYECKH OIICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOJOTHYECKOTO COJNEp:KaHUs,
BKJIIOUAIOIIYIO TICEBIOHAYYHBIE 3HAHWS W3 PA3IMYHBIX HMCTOYHHUKOB (CpeACTBa MaccoBOW HWHGOpMAIUH,
HAyYHO-TIOMYJISIPHBIE MATEPUAIIBI), STUYECKHE aCMIEKThl COBPEMEHHBIX HCCIICIOBAaHUI B OMOJIOTHH, MEIUIIMHE,
OHMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIE U YCTHBIE COOOLIEeHUs, 0000mIas OHUOJIOTUYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HMCIOIH30BATh MOHATHIHBIN anmapar OHOJI0Truu.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS yueOHOTro npenmera «buonorus» ¢ 11 Knacce NOIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK,
B (hOPMUPOBAHUH COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAYYHOIO MHUPOBO33PEHUS, O BKIIAJE
POCCHICKMX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHONOTHH, (YHKIMOHAIBHON T'paMOTHOCTH
YeJI0BeKa ISl PeICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpKaHUE OMOJOTMYECKHMX TEPMUHOB M MOHSTUN: BUI, MOMYJSIHS, T€HODOH],
SBOJIIOLIMS, JBIDKYIIME CUJIbl ((haKTOpbI) IBOJIOLMHU, MPUCIOCOOIEHHOCTh OPraHM3MOB, BHUI000pazoBaHuE,
HKOJIOTHYECKUE (PaKTOPBI, SKOCHCTEMA, MPOAYIICHTbI, KOHCYMEHTBI, PEIyLIEeHTHI, IIeTH MUTAHUS, SKOJIOTHYeCKas
nupammia, OnoreoreHos, orochepa;

yYMEHHE H3JIaraTh OWOJIOTHYecKue TeopuH (dBonoIoHHas Teopust Y. JlapBuHa, CHHTeTHYECKass TEOPHS
SBOJIIOLIMK), 3aKOHBI M 3aKOHOMEpHOCTH (3apozsimieBoro cxonactBa K. M. bspa, uepenoBaHusi TiIaBHBIX
HanpasieHuil u myrer sBomonnu A. H. CeseprioBa, yuenusi o 6uochepe B. . Bepranackoro), onpenensts
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BJaJIeTh METOAAMH HAyYHOTO MO3HAHUS B OMOJOTUU: HAOIIOJACHHUE U OMMCAHUE KUBBIX CHCTEM,
MIPOLIECCOB U SIBJIICHUH, OpraHU3alus U MPOBeIeHNE OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIIBUKEHHE THUIIOTE3bI,
BBISIBIICHHE 3aBHCHMOCTH MEXIY HCCIEIyeMbIMH BEIMYMHAMH, OOBSICHEHHE IIOJYUYECHHBIX pPe3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUIA M 3aKOHOB, YMEHUE JIENIaTh BHIBOJBI HA OCHOBAHHUU TIOTYyYCHHBIX
pE3yIbTaTOB;

YMEHHE BBIIEIATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUSI OMOJIOrMYecKUX OOBEKTOB: BHAOB, MOMYJSIUH,
NPOAYLIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHMOTeOlleHO30B U D3KOCHCTEM, OCOOCHHOCTH IIPOILIECCOB:
HACJIEJICTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB,
JEWCTBUST SKOJIOTHMYECKUX (PaKTOPOB HA OPTaHM3MEI, MEPEHOCa BEIIECTB M MOTOKA SHEPTHH B IKOCHUCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHUU B SKOCHUCTEMaX CBOEW MECTHOCTH, KPyroBOPOTa BEIIECTB U OMOTCOXHMMHUYECKUX
IIUKIIOB B Ouocdepe;

YMEHHE TMPUMEHSTH TOJTy4YeHHBIC 3HAHUS 11 OOBSICHEHUS! OMONOTHYECKUX TPOIECCOB M SIBICHUH, IUIS
NPUHATHS TIPAKTHYECKUX DPEIICHWH B TOBCEIHEBHOW JKM3HU C LENbI0 oOecrieueHHus Oe30MacHOCTH CBOETO
3JI0POBbSI U 3JI0POBbS OKPY)KAIOUIMX JIO/el, COOMIOACHNUS HOPM T'PaMOTHOTO IOBEIEHUS B OKpYXarolen
IPUPOJHOM cpefie, MOHMMaHuEe HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKEHHH COBPEMEHHOW OMOJOrMH JUIs
paMoOHATBFHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE pelIaTh JIIEMEHTApPHbIE OWOJOTHYECKHE 3a/layM, COCTABIATH CXEMBI MEPEHOCa BEIIECTB H
SHEPTUH B dKOocHcTeMax (I[eTH MUTaHuUs);

YMEHHE BBITIONHATh Ja0OpaTOpHbIE M MPAKTUYECKHEe padoThl, COONMIOIaTh TpaBWia Tpu padboTe C
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKH OIICHWBAaTh W WHTEPIPETHPOBATH HH(DOPMAIUIO OHOIOTHMYECKOTO COJIEpKaHMUS,
BKJIIOUAIOIIYIO TICEBIOHAYYHbIE 3HAHHUS W3 pPa3IMYHBIX HMCTOYHHMKOB (CpeAcTBa MaccoBoW WHGOpMAIUH,
HAyYHO-TIOMYJISIPHBIE MaTepHalbl), pacCMaTPUBATh TNIOOATBHBIC YKOJOTHYECKHE MPOOIEMBI COBPEMEHHOCTH,
(GbopMHPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas OHOJIOTHYECKYIO
nH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIh30BaTh MOHSATHIHBIN anmapaT OUOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bubnuoreka [{OK
1 b 2 .
HOMOTIDL K Hayka 0 05 https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 1
UBBIC CHUCTEMBI U UX OpraHu3aIus 0 0 https://m.edsoo.ru/7f416292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 KusznenesaTenbHOCTh KIETKU 6 0 0 https://m.edsoo.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 0 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHYMBOCTh 3 1 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepeiioe Bpens L 0 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 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 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41lcc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > 0 L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 1 0 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
05.09.2023 https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHuE pa3TMIHBIX 1 0 0.5 bubmorexa HOK
P ' 12.09.2023 = https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYCHUHU
OMOJIOTUYECKIX 0OBEKTOBY
3 buonornueckue cucremsl, MpoOLECCH 1 0 0 bubnuoteka [JOK
U UX U3y4YCHHE 19.09.2023  https://m.eds00.ru/863e6564
4 XUMHUYeCKUI cocTaB KIeTKH. Boma u 1 0 0 bu6mmoreka [IOK
MUHEpAJIbHBIE COJIN 26.09.2023 @ https://m.edso00.ru/863e674e
bu6mmoreka [JOK
b . 1
> eI, COCTAB it CTPOCHHE GeiIkoB 0 0 03.10.2023  https://m.eds0o.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 0 05 bubnuoreka [IOK
KaTAIUTUYECKOW aKTUBHOCTH ' 10.10.2023  https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPEe aMUJIa3bI
WJTU KaTajasbl)»
7 VraeBonsl. JInnunael 1 0 0 bubnnorexa [IOK

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



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

17.10.2023

bubmuorexa [JOK
8 Hywaentiosbie knciorel. AT® 0 24.10.2023 https://m.edsogru/863e6d5c
9 Hcropus u MeTo1bl U3y4EeHHS 0 bubnmoreka [JOK
kietku. Kinerounas teopust 31.10.2023  https://m.edso0.ru/863e6e88
10 Knerka kak nienocrHas xuBas 0
cucremMa 14.11.2023
CrpoeHnue 3yKapuoTUYECKOn
kietku. JlabopaTopHas padora Ne 2
«3yueHune cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
y 21.11.2023
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUE»
bu6mmoreka [JOK
12 OOMEH BOIECTS I META00IH3M 0 28.11.2023  https://m.eds00.ru/863e766¢
bubnunorexa [JOK
13 dorocmmres. Xemocires 0 05.12.2023 https://m.edsogru/863e7c98
. bubnuoteka [JOK
14 dmeprerueckuii oomen 0 12.12.2023  https://m.edso0.ru/863e7aae
JKuzneHHbIN UK KIeTKU. [lenenue
KJIeTku. Muto3. JIaboparoprast Bu6morexa [IOK
15 padora Ne 3 «Habumioxenme muto3a b 05 19.12.2023 = https://m.eds00.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIlIKa JIyKa Ha
TOTOBBIX MUKpOIIpenmapaTax»
16 Bruocunres Oenka. Peakiusa 0 bubmuorexa [JOK
MaTpUIHOTO CHHTE3a 26.12.2023 @ https://m.edsoo.ru/863e796e
17 Tpancnsus — 6uocuHTe3 Oenka 0 bub6nuorexa [IOK



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

09.01.2024  https://m.edso0o.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — 0 bubnnoreka [HOK
BUPYCHI 16.01.2024  https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB 0 93.01.2024 https://m.eds00.ru/863e81b6
o https://m.edso0o.ru/863e831e
. bubnmoreka [JOK
20 Meitos 0 30.01.2024  https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJOBBIX
KJ1eTOK. OII00TBOPEHHE.
21 Jlaboparopuas padora Ne 4 05 bubmmoreka [JOK
«M3yueHne cTpoeHus MoJIOBBIX ' 06.02.2024  https://m.edsoo.ru/863e81h6
KJICTOK Ha TOTOBBIX
MUKpOITpernaparax»
29 WnauBuayanbHOe pa3BUTHE 0 bubnuoreka [IOK
OpraHU3MOB 13.02.2024  https://m.eds00.ru/863e8436
93 I'enernka — Hayka o 0 bubnuoreka [IOK
HAaCJEACTBEHHOCTH U U3MEHYUBOCTH 20.02.2024  https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTU HACTIEI0OBaHUS
24 MpU3HAKOB. MoOHOTHOpUIHOE 0 bubmmorexa [OK
P ’ piA 27.02.2024  https://m.eds00.ru/863e8878
CKpeIllMBaHUe
WTUOPUIHOE CKpEIIMBaHNe. 3aKOH
25 fe3a3ninf40ro HaI::J'II: OBaHMS 0 bubmorexa HOK
A 05.03.2024  https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacieJOBaHNE
26 npusHakoB. JlaboparopHas pabota 05 bubnmoreka [JOK
Ne 5 «M3yuenue pe3yabTaToB ' 12.03.2024  https://m.edsoo.ru/863e8c60

MOHOTHOPHUIHOTO W TUTHOPUTHOTO



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
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

CKpeUIMBaHus y Apo30(uisl Ha
TOTOBBIX MUKpPOIIPEIapaTax»

97 I'eneTuka nosa. Hacnenosanue 1 0 bubmuorexa [JOK
MIPU3HAKOB, CIICTUICHHBIX C IOJIOM 19.03.2024  https://m.eds00.ru/863e8c60
N3menunBocTh. HenacneacTBenHas
M3MEHYMBOCTH. JlabopaTropHast

08 paborta Ne 6. 3yueHue 1 05 bubnunoreka [HOK
MOIU(DUKAITMOHHON H3MEHUYHNBOCTH, 02.04.2024  https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»

HacneacTBenHass ©3MEHYUBOCT.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [JOK
«AHamM3 MyTanuil y 1po3o¢puiibl Ha 09.04.2024  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpEIapaTax»

bu6mmoreka [JOK

30 Ferieritka wenosexa 1 0 16.04.2024  https://m.eds00.ru/863e8d78
PesepBubIil ypok. O6006111eHNE TTO

31 teme «HacnencTtBeHHOCTh U 1 0

23.04.2024
W3MEHYUBOCTH OPTaHU3MOBY
bu6mmoreka [JOK

32 Ceeiuia Kak Hayka i MpoLece 1 0 07.05.2024  https://m.edso0o.ru/863e9214

33 MeToabl U JOCTUKEHUS CEIIEKIIUU 1 0 bubmuorexa [JOK
pacTeHHi U )KUBOTHBIX 14.05.2024  https://m.eds00.ru/863e9214

34 buorexHonorus Kak orpacib 1 0 bubnnoreka [JOK
MPOU3BOJICTBA 21.05.2024  https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bceero Konrpoannere  TIpaxtudeckue H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
N bu6mmoreka [IOK
1 IBOIIOLHA M METOAL €€ H3YHICHIA 1 0 0 04.09.2023 https://m.edsogru/863ea20e
5 Hcropus pa3sBuths NpeacTaBiIeHUN 1 0 0 bubnnorexa [JOK
00 3BOJIIOLUU 11.09.2023  https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 MuipososmoLs 1 0 0 18.09.2023 https://m.edsogru/863e9c1e
[Tomymsimus Kak sIeMeHTapHas
€IUHHIIA BUJIA U DBOJIIOIUH.
4 HI;6op];TopHI;ﬂ pabora JI\;Q 1 1 0 0.5 bubmmorexa [JOK
25.09.2023  https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OITOTHIeCKOMY KPUTEPHIO
5 JIBuoKyIIre cuibl (37eMeHTapHbIe 1 0 0 bu6mmoreka [JOK
(hakTOpbI) SBONIOIHIH 02.10.2023 | https://m.edsoo.ru/863e9das
. bu6mmoreka [IOK
6 L 1 0 0 09.10.2023 https://m.edsogru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 0 05 bubnuorexa [JOK
paborta Ne 2 «Onucanue 16.10.2023  https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHUu3Ma U
€€ OTHOCUTEIILHOTO XapaKTepa
8 Hamnpasnenus u nmytu 1 0 0 bubmuotexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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MaKpO3BOIIOLUN 23.10.2023  https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BoOIIONNN 0 30.10.2023
10 Wcropus xu3Hu Ha 3emile U METO/bI 0
e€ u3ydeHus 13.11.2023
1 I'unoTe3bl NPOUCXOKIACHUS )KU3HU 0 bubmumoreka [IOK
Ha 3emiie 20.11.2023  https://m.edso0.ru/863ea5a6
12 PazuTue xu3Hu Ha 3emMJie 1o spam 0 bubmuorexa [JOK
Y TIepUoIaM 27.11.2023  https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENHHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padora Ne 1 05 bubnunoreka [JOK
«M3ydyeHre HCKOIIaEMBIX OCTATKOB 04.12.2023  https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUTCKIIHSIX )
14 CoBpemeHHas cuctema 0 bubnnorexka [JOK
OpraHUYeCcCKOro Mupa 11.12.2023  https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKa 0 bu6mmoreka [IOK
(anTpoOmOTEeHE3) 18.12.2023  https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) 0 bubnuoreka [IOK
AHTPOIIOTEHE3a 25.12.2023 @ https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLIUN 0
YyeJoBeKa 15.01.2024
18 UenoBeyeckue pachl U MPUPOTHBIE 0 bubnuotexa [JOK
aJlanTanuy 4eJoBeKa 22.01.2024  https://m.edsoo.ru/863eaea?
PesepBHeIit ypok. O6001IEHNE TTO
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE 0 99.01.2024

>KA3HU Ha 3eMIie)



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 C) 0
KOJIOTHS KaK HayKa 05.02.2024
91 Cpenbl OOUTaHUS U SKOJIOTHYECKUE 0 bubnunoreka [HOK
(bakTopsl 12.02.2024  https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTophbl.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH
22 ACTCHHI U3 Pa3HBIX MECT 0.5 bubmmorexa [JOK
P P ' 19.02.2024  https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusiHue cBeTa Ha POCT U
pa3BHTHE YEPEHKOB KOJICYyCa)
bubmuorexa [JOK
23 brommiecie paxTops: 0 26.02.2024  https://m.edso0o.ru/863eb348
DKOJIOTUYECKHE XaPaKTEPUCTUKU
nomysiiun. [Ipaktudeckast pabota
24 02«1 & 0.5
No 2 « OHS%T MJIOTHOCTH 04.03.2024
TIOMYJISIIIAIA Pa3HbIX BUOB
pacTeHuin»
o5 Coo0bmiecTBa OpraHu3MOB — 0 bubnnoreka [JOK
OUOoIIeHO3 11.03.2024  https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI 0 bubnuotexa [JOK
(PKOCUCTEMBI) 18.03.2024  https://m.edso0o.ru/863eb46a
OcHOBHBIE TIOKA3aTEeN IKOCUCTEMBI.
27 DKOJOTHYECKHE THPAMHUJIBI 0 bubmmorexa [JOK
. PEVIIEL 01.04.2024  https://m.eds00.ru/863eb5fa
CaoiictBa 3xocucteM. Cykneccust
28 I1 0
PUPOIHBIE IKOCHCTEMBI 08.04.2024
29 AHTpPONOTreHHbIE YKOCUCTEMBI 0



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

15.04.2024

30 buocdepa — rnobanpHas 1 0 bubnnoreka [HOK
9KOCUCTEMA 3eMIIN 22.04.2024  https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 0 bubnmoreka [JOK
ouocdepsl 29.04.2024 = https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1 0 06.05.2024

33 CocyiiecTBoBaHUE TPUPOIBI U 1 0 bubnnoreka [JOK
4eJI0BEYECTBA 13.05.2024  https://m.edsoo0.ru/863ebale
PesepBHblit ypok. O600111€HIE TEMBI

34 «Coo00111ecTBa U DKOJIOTHYECKHUE 1 0 90.05.2024
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPO'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



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

Tema. Howmep Tema ypoka CooTs.
Kou-Bo ypOKa c
4acoB y4eOH.
1 2 3 4
3akonomep |1 (1) Beencnue. 12.1
HOCTH AHTUYHBIE U CPEHEBEKOBBIE IIPEJICTABIEHUS O 04.09.2023 | 12-1.2
pa3BUTHSA Pa3BUTHH KH3HH HA 3eMIIC.
JKMBOM Cucrema oprannyeckoil npupozst K. JIunues
MPHPOBI. 2(2) Domonuonnas Teopus XK. b. Jlamapka. 11092003 | 12:1.3
IBOJTIOLHOH [Ipennoceuiku Bo3HuKHOBeHUs Teopuu Y. /lapBuHa 12.2
Hoe yuyeHue | 3(3) VYuenue Y. [lapBuHa 00 UCKYCCTBEHHOM OTOOpE 18.09.2023 | 12.3.1
(184) 4(4) VYuenue Y. JlapBuHa 0 €CTECTBEHHOM 0TOOPE 25.09.2023 | 12.3.2
5(5) Bun, kputepun u CTpyKTypa. 1241
OBOJIIOLIMOHHAS POJIb MyTallUN 02.10.2023 12.4.2
6(6) I'enetnyeckas cTaOMIILHOCTD MOMYJISIIAN 09.10.2023 | 12-4.3
['eneTnyeckue Nporecchl B MOMYISIUIX 1244
7(7) @®opMBI €CTECTBEHHOTO 0TOOpA. 12.4.5
[IpucnocobeHre opraHu3MOB K yCIOBHSIM BHEIIHEH 16.10.2023 | 12.4.6
cpenapl
8(8) Bunoo6pas3oBanue kak pe3yinbTaT MUKPOIBOIIOLUU 23.10.2023 | 12.4.7
9(9) ['naBHBIC HAITPABJICHUS YBOJIOIMU. APOTeHE3. 30102003 | 13-1.1-
Annorenes. Kararenes 13.1.3
10(10) | 3aKkOHOMEpPHOCTH 3BOIOIIMOHHOTO Mporiecca. [IpaBuia 13110023 | 13-2.1
SBOJIIOLUN 13.2.2
11(11) | Pa3BuTHE )XU3HH B apXeUCKO# pe 20112003 | 141
Pa3BuTune ®13HU B IPOTEPO30MCKOMN Ipe 14.2
12(12) | Pa3BuTHE KU3HH B TAJICO30UCKOM 3pe 27.11.2023 | 14.2
13(13) | Pa3BuTHe )KU3HH B ME3030WCKOM 3pe 04122023 | 143
14(14) | Pa3BuTHE *KHM3HH B KallHO30MCKOM 3pe 11122023 | 14.4
15(15) | IMonosxeHue YeIoBeKa B CHCTEME JKHBOTHOT'O MHUA. 18122023 | 191
DBOJIIOIHS IPUMATOB 15.2
16(16) | Craguu 3BOIONNH YETOBEKA 25.12.2023 | 15.3
17(17) | CoBpeMeHHBI# 3Tl 3BOJIOIHMH YeaoBeka. O0o0IeHne 15012004 | 194
MaTepuaa
18(18) | OGoOIIaroMTHiT YPOK IO TeME « DBOIOIMOHHOE 22012024
YUCHHE»
B3zaumoorn | 1(19) Crpykrypa 6uochepsr. KoctHOE 1 OMOKOCTHOE 16.1-
OlIeHUSA BelIecTBO Onochepsr 29.01.2024 | 16.1.1
OpraHu3Ma 16.1.2
U cpebl 2(20) KpyroBopoT BelecTs B pupoie 05.02.2024 | 16.2
9w 3(21) Hctopus hopmMupoBaHHs COOOIIECTB KHUBBIX 1022024 | 171
opranu3moB. bruoreorpadus. OcHOBHbIE OMOMBI CYIIN 17.2
4(22) Heapxruueckas, [laneapkruueckas, Bocrounas 17.2.1-
ouoreorpaduyeckue 00IaCTH. 19.02.2024 | 17.2.3
5(23) Heotpomnuueckast, dpuornckast u ABCTpanuiickast 26.02.2024 | 17.2.4-




ouoreorpaduyueckue 00IacTH

17.2.6

6(24) EctecTBeHHBIE COOOIIECTBA KUBBIX OPTaHU3MOB. 17.3.1
buoreoneno3sl. CMeHa OGMOIICHO30B. 04.03.2024 | 17.3.2
AbGuoTtndeckue HakTopbl Cpebl 17.3.5
7(25) B3aumoneiictBue (hakTopo cpeabl. OrpaHUYHBAIOIIUI 17.3.3
(dakTop. 11.03.2024 | 17.3.4
buotnueckue hakTopsl cpesl
8(26) Cum0Ou03. AHTHOMOTHYECKKE OTHOIIEHHS. Heltrpanmusm 17.4.1
18.03.2024 | 17.4.2-
17.4.3
9(27) O0001IcHIE H3YYCHHOTO MaTepraa
A 01.04.2024
Buocdepa n | 1(28) BoszeiicTBre yeioBeka Ha IPUPOY B MPOIIECCe 18.1
YeJI0BEeK CTaHOBJIEHHUS OOIIECTBA. 08.04.2024 | 18.2.1
(84) Heucuepnaemble u cueprnaeMble IPUPOJHBIE PECYPCHI 18.2.2
2(29) 3arpsi3HEHUE BO3.yXa. 15040004 | 18:3.1
3arpsi3sHEHHEe IPECHBIX BOJ 18.3.2
3(30) 3arpsisHeHUs: MUPOBOTO OKeaHa. 22042024 | 18:3:3
AHTpOIIOr€HHbIE U3MEHEHHUS [T0YBbI 18.3.4
4(31) BrusiHue dyenoBeka Ha paCTUTENBHBIA U )KUBOTHBIN MHD. 20.04.2024 18.3.5
PagmnoakTiBHOE 3arpsi3HeHHE Orocheps 18.3.6
5(32) Dkonorus ypObaHU3UpPOBaHHBIX TeppuTopuii. OxpaHa 06.05.2024 | CCMHUH
IPUPOIBI ap
6(33) [TepcrieKTUBBI PAIIMOHATBHOTO TIPUPOIOIOIB30BAHHMS 13.05.2024 | 18.4
7(34) buonuka 20.05.2024 19
Hroro 344




