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IHHOACHUTEJIbBHASA 3ATIMCKA

[Ipu pazpaboTke mporpaMMbl MO OHUOJIOTHH TEOPETHUECKYI0 OCHOBY JUIsl ONPEAEICHUs MOAX0JI0B K
(OpMUPOBAHHIO COJEPIKAHUS YUEOHOTO TNpenmeTa «Bbruosorusy COCTaBHIN: KOHIETITYyalbHBIE MOJIOKEHHS
®I'OC COO o B3aMMOOOYCIIOBICHHOCTH LIEJNEH, COJIEpXKaHMSA, Pe3yJbTaTOB OOydeHHs W TpeOOBaHUH K
YPOBHIO TIOATOTOBKH BBITYCKHHKOB, TMOJOXEHHsS 00 OOmUX IEeNsiX W MPUHLIUIAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHME CHUCTEMBI CpeaHero obiero oOpazoBanusi B Poccuiickoit denepanun, a Takxke
MOJIOKEHUsT O crneuuduke Ouosiorny, €€ 3HAYeHWHM B TO3HAHUU >KMBOM MPHUPOAbI M OOecrneyeHUH
CYLIECTBOBaHMS 4YeJoBeuecKoro odmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM, ONpEAEICHbl OCHOBHbBIE
(GYHKIMM porpamMMbl 10 OHOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o 6uosioruu Aaé€T nMpeacTaBiIeHUE O 1eJAX, 00 00IIel cTpaTeruu oOy4YeHHs, BOCIUTAHUS
U pa3BuUTUs oOydarouuxcs cpeacTBaMHu ydeOHoro mnpenmera «buosorus», ompenenser oOs3arerabHOE
MIPEeIMETHOE COJIEp’KaHUE, €ro CTPYKTYpPY, paclpelesieHue Mo pasjienaM M TeMaM, PEKOMEHIYEMYIO
MIOCJIEIOBATEILHOCTh M3Y4YE€HMsI y4eOHOro Marepuaia ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€H, JIOTUKH 00pa30BaTEIHLHOTO MPOIIECcCca, BO3PACTHRIX 0COOCHHOCTEH 00yJaronuXCsl.

B mporpamme moO OHONOTHM TakKe YYUTHIBAIOTCS TPeOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM W TPEIMETHBIM pe3ylibTaTaM oOydeHHs B (OPMHPOBAHWH OCHOBHBIX BHJIOB Yy4eOHO-
MMO3HABATEIPHOW  JCSATEIBHOCTH/YIEOHBIX  JNEHCTBHM  OOYYarONIUXCS IO OCBOCHUIO  COJACPIKAHUS
O6uo0rNUYeckoro oopazoBaHusl.

B nporpamme mno Ouosornn (10-11 knaccel, 0a30BbIi  ypOBEHb) peaal30BaH MPUHIUI
MIPEEeMCTBEHHOCTH B WM3Y4YE€HHUU OHOJIOTHH, Oiarojmaps yeMy B HEH MpoCMaTpUBaeTCs HANpPaBIEHHOCTb Ha
pa3BUTHE 3HAHUMU, CBSI3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMS, HEHHOCTHBIX
OpUEHTAIM JMYHOCTH, 3KOJOTMYECKOTO MBILIUICHUS, MPEICTaBIEHUI O 3J0pOBOM 00pasze >KU3HU U
OCpe)XHBIM OTHOIIEHHEM K OKpyXKawImied mnpupogHoil cpeme. I[lostomy Hapsgy ¢ H3y4YCHHEM
00IeONOIOTHYECKUX TEOPHii, a TakKe 3HAHUI O CTPOEHUH JKUBBIX CHCTEM DPAa3HOTO paHra M CYUIHOCTH
OCHOBHBIX IPOTEKAIOLIUX B HUX MPOIECCOB B MPOrpaMMe M0 OUOJIOTHH YIeJIeHO BHUMAHUE UCTIOIb30BaHUIO
MOJIyYEHHBIX 3HAHUN B TOBCETHEBHOM JKU3HU JJIS pELICHHUS MNPUKIATHBIX 3a7a4, B TOM 4YHUCIE:
NpoQUIAKTUKY HACIEACTBEHHBIX 3a00JIeBaHUN 4YeIOBEKa, MEAUKO-TEHETHUYECKOTO KOHCYJIbTUPOBAHUS,
000CHOBaHUS SKOJOTMUYECKU Ie1eco000pa3HOro MOBEACHUSI B OKPYXKAloOIIeW MNPUPOAHON cpene, aHaiu3a
BIIUSIHUSL XO3SIMCTBEHHON JIEATEIHHOCTH YeJIOBEKa Ha COCTOSHUE MPUPOTHBIX U UCKYCCTBEHHBIX SIKOCUCTEM.
YcuieHne BHUMaHUS K MPUKIAAHON HANpaBiICHHOCTH yueOHoro mnpeamera «buonorusy mpoauKTOBaHO
HEOOXOIMMOCTBIO 00€CleYeHHs] YCIOBUM ISl PEIIeHUs OJHOW U3 AaKTyalbHBIX 3a/lad LIKOJIBHOTO
Ouosnoruueckoro oOpa3oBaHUs, KOTopas mpeamnoJaraect (GopMupoBaHHEe y OOYYAIOIIMUXCS CIOCOOHOCTH
aIalITUPOBATHCS K U3MEHEHHSIM TUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHE cpenHero o0mero o0Opa3oBaHus 3aHUMAaeT BaxxHoe mecTto. OHa obecrieunBaeT
dbopMupoBaHre y 0O0ydYaroIIUXCsl MPEICTaBICHMM O HAydHOW KapTUHE MHpa, pacuIupser u oOoOiiaer
3HaHUS O KUBOW MpUpPOJE, €€ OTIMYUTENbHBIX TPU3HAKaX — YPOBHEBOI OpraHU3alMy U BOJIOIUH, CO3/1aET
yCIOBMS JJIs: TO3HAHUS 3aKOHOB JKUBOM Npuponbl, (opMHpoBaHUS (PYHKIHOHATBHOW TI'PaMOTHOCTH,
HaBBIKOB 37I0pOBOTr0 M 0€30macHOro 00pasa >KHU3HHU, FIKOJIOTHYECKOTO MBIIIICHHS, IEHHOCTHOTO OTHOIIEHUS
K KUBOH IPUPOJIE U YEIOBEKY.

bonbmoe 3HayeHne OMOJIOTHMS MMEET TaKkKe JUIsl pelleHUs] BOCIMUTATENbHBIX M Pa3BUBAIONINX 3aj]ay
cpeaHero obmiero oOpa3oBaHMs, colManu3anuu oOywaromuxcsa. M3ydenue Ouonoruu oOecrneynBaeT
ycioBus Juis (POPMHUPOBAHMSI WHTEIUIEKTYyalbHBIX, KOMMYHMKAIIMOHHBIX UM MH()OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKOM KYNIbTYpBI, CIIOCOOCTBYET HHTETpallid OWOJOTHYECKUX 3HAHUHM C NPEeACTaBICHUSIMH U3
JIPYruX y4eOHBIX HpPEIMETOB, B YAaCTHOCTH, (PM3MKH, XMMHHU U Teorpaduu. Ha3zBaHHBIE MONOXKEHUS O



IIpeHa3HauYeHUH ydyeOHoro npeamera «buoOJOrHs» COCTaBWIM OCHOBY JUIsl ONIPENENIEHUS MOJIXOA0B K
0TOOPY M CTPYKTYPHPOBAHUIO €TI0 COACPIKAHUS, IIPEJCTABICHHOTO B IPOrpaMMe 1Mo OHOJIOTHH.

OTt60p coneprkanusi yaeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C TO3HIIUN
KYJIBTYpOCOOOPa3HOTO IMOJAX0Ma, B COOTBETCTBUH C KOTOPHIM OOydaromuecs IOJDKHBI OCBOUTH 3HAHUS H
yMEHUS, 3HauuMble s (OpMHpOBaHMS OOMIEH KyJIbTYPBI, OINpPECISAIONINE aJeKBAaTHOE IOBEICHHUE
YeJloBeKa B OKPY)KAIOLIEH MPHUPOTHON cpene, BOCTpeOOBaHHbIE B MOBCEIHEBHOW JKU3HU U MPAKTUYECKOMN
nesrenbHOCTH. Oco00e MECTO B 3TOM CHUCTEME 3HAHWM 3aHUMAIOT 3JIEMEHTHI COJIEpKaHuUsl, KOTOPBIE CIyXKaT
OCHOBOH il (DOPMUPOBAHHS IPEJCTABICHHI O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHpa M
LIEHHOCTHBIX OPUEHTALUAX JUYHOCTH, CIOCOOCTBYIOUIUX I'YMaHU3aLUK OMOJIOTHYECKOTO 00pa30BaHusl.

CrpykTypupoBaHHE COJEpKaHUs yueOHOIro MaTepuana B Iporpamme Mo OMOJIOTUU OCYILECTBJIEHO C
y4€TOM TMPUOPUTETHOIO 3HAYEHMsI 3HAHUN OO0 OTIIMUUTENIbHBIX OCOOEHHOCTSIX JKUBOW NPUPOIbI, O €€
YpPOBHEBOM OpraHu3allid M HBOJIOUMU. B COOTBETCTBMM € 3TUM B CTPYKType YydeOHOro mnpeamera
«buonorus» BbAEIEHBI CIEAYIOUIUE COAEpKaTeIbHbIe JTMHUU: «brosorusa kKak Hayka. MeToabl HayyHOTO
no3HaHusy, «KieTka kak onosoruueckas cuctemay, «Opranusm kKak ouojoruyeckas cucrema», «Cucrema u
MHOT000pa3ue OpPraHuyecKoro MHpay, «IBOJIOLUS >KUBOW HPHUPOIBI», «IKOCHUCTEMBbI M TMPHUCYLIUE UM
3aKOHOMEPHOCTI.

Hens nzydenus: yue6Horo npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIQJICHUE 00YJaIONTUMHUCS
3HAHUSIMH O CTPYKTYpHO-(QYHKIIMOHAJIBbHOW OpraHu3alliy *UBBIX CUCTEM PA3HOIO paHra U NpUoOpeTeHue
YMEHHUM HCMOJIb30BaTh 3TU 3HAHMS JUIsl TPAMOTHBIX ACUCTBUIM B OTHOLIEHUU OOBEKTOB JKUBOM MPUPOJBI U
pelIeHUs pa3INYHbIX )KU3HEHHBIX MTPOOIIEM.

Joctrmxenue 1eian u3ydeHust yueOHoro npeamera «buonorusi» Ha 0a30BOM yYpoBHE 0OecrieurBaeTcs
pelIeHUEM CIeIyIOIUX 3a/1ay:

OCBOCHHE OOYyJaloIMIMMHCS CHCTEMbl 3HAaHUM O OHOJIOTUYECKUX TEOpHUSAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTEe3aX, MpaBUiaX, CIYKallUX OCHOBOW Ui (QOpPMHpPOBAHUS NPEICTABICHUN O
€CTECTBEHHO-HAyYHON KapTHHE MHpa, O METOJaX HAyyHOro II03HAHUS, CTPOEHUH, MHOTO0Opa3uu u
OCOOEHHOCTSIX UBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alliH, BBIAAIOIIUXCS OTKPBITUAX M COBPEMEHHBIX
UCCIIEIOBAaHUSAX B OMOJIOTUH;

¢dbopMupoBaHue y 00y4Jaronnuxcs M03HABaTENbHBIX, MHTEJUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN
B IpOIECCe aHAIM3a JaHHBIX O MYyTAX Pa3BUTHUA B OWOJIOTMM HAYYHBIX B3IJISIOB, UJEH U MOJIXOJOB K
M3YYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aluu;

CTaHOBJIEHHE y 00y4aromuxcst 00mel KyabTypbl, (YHKIHMOHATBHONW IPAaMOTHOCTH, Pa3BUTHE YMEHUMN
OOBSCHATH U OLICHUBATH SBJICHUS OKPY)KAIOIIEr0 MHpa KMUBOM MPHUPOJbI HA OCHOBAaHUU 3HAHUU W OIIBITA,
MOJIy4YEHHBIX TIPU U3Y4E€HUU OHOJIOTUH;

dbopMupoBaHHe y OOYYarOIIMXCS YMEHHH WJUTIOCTPUPOBATh 3HAUYEHUE OHMOJOTMYECKMX 3HAHHWM B
MPAKTUYECKOW JIEATEIbHOCTH YEJIOBEKA, pa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHM U
arpoOUOTEXHOJIOTUH;

BOCITUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJIOBEKOM YKUBOM MPUPOAbI, HEOOXOIMMOCTH
OEepe)KHOTO OTHOIIEHUS K HeH, COONMIONEHUS STUYECKMX HOPM TMpU MPOBEACHUU OHOJOTHYECKHUX
HCCIEIOBAaHUM;

0CO3HAHME IIEHHOCTH OMOJIOTMYECKUX 3HAHUM JUIS MOBBILICHUS YPOBHS HKOJOTMUECKOM KyIbTYpBI,
111 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IpUMEHEHHE NMPHOOPETEHHBIX 3HAHUM U YyMEHUI B MOBCEAHEBHOM JKM3HU JJISl OLIEHKU MOCIEACTBUN
CBOEH JEATeNbHOCTH IO OTHOLIEHUIO K OKpY)Kalollel cpene, coOOCTBEHHOMY 3/0pOBBIO, 0OOCHOBAaHUE U
coOuoiIeHne Mep MpoUIaKTUKU 3a00J1€BaHui.

B cucreme cpeanero obmiero oOpazoBanus «buonorusy, uydaemas Ha 6a30BOM ypOBHE, SIBISETCS
00s13aTeNIbHBIM YUEOHBIM MPEIMETOM, BXOAAIIMM B COCTaB MpeaMeTHOH oOmactu «EcTecTBeHHO-Hay4HbIE
MIPEIMETBD.



Mecto yueOHOro npeagmera ouosorus B yueonom miaane OOII (O0O0O)
B cootBerctBHM ¢ DenepanbHBIM TOCYyJapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM OCHOBHOTO
oOmiero oOpa3oBaHusi y4eOHBIM mpeaMeT OWOJOTHs BXOAUT B TNPEAMETHYIO OOJIaCTh M SBISIETCS
00s13aTEIbHBIM JJIS1 H3y9EHUSI.

VY4eOHbIM TUTAHOM Ha M3y4YE€HHE Ha3BaHUE NpeaMera oTBoauTcs 68 yacoB: B 10 kimacce — 34

yaca (1 gac B Hegenmto), B 11 kiacce — 34 gaca (1 yac B Henenio).

Ipeamer Kunacebl /k0J1-Bo 4acoB

(B Hemes10/T0/1)

10 xacc 11 xiacc

Hasganue 1/34 1/34

HGXTGHLHOCTB YUYHUTECIIA € YHCTOM IpPOTrpaMMBbl BOCIIMTAHUSA:

g

ad

MpHUBJIEKaTh BHUMaHUE OOyJaromuxcs K o0cykaeMoil Ha ypoke HH(popMaluy, akTUBU3ALINS
MI03HABATEIBHON JIEATETLHOCTH 00yUaroIIerocs;

YCTaHABIMBATh JIOBEPUTENbHbIE OTHOIIEHUS MEXAY Yy4YuUTelIeM U oOydaroluuMmuct,
CHOCOOCTBYIOUINE MTO3UTHUBHOMY BOCIPUSITUIO TPEOOBAaHUH U MPOCHO yUUTES;

MoOyX/1aTh OO0yJaromuxcsi CcoOMI0JaTh Ha YpPOKE MPUHIUIBI y4eOHOW NUCIMIUIMHBI H
CaMOOpTraHU3allNH;

WHUIIMUPOBATH 00YJAIONIUXCSI K OOCYXICHHIO, BHICKa3bIBAHHIO CBOETO MHEHHUS, BBHIPAOOTKE
CBOEr0 OTHOIIEHUS M0 MOBOY IOJy4aeMoil Ha ypoKe COLMaIbHO-3HAYUMOM nHpopManuu;

BBICKa3bIBaTh CBOM MHTEpEC K YBJICUCHHSM, MEUTaM, )KU3HEHHBIM IIJIaHaM, ITPOOJIeMaM JIeTe
B KOHTEKCTE COJIepKaHUs y4eOHOTO TIpeMeTa OU0JIOTHs;

MPUBJICYh BHUMAaHHUE 00YJaIOIINUXCsl K TYMaHUTapHBIM ITpoOieMaM 00IecTBa;

MIPOEKTUPOBATh CUTYAIlUU U COOBITHS, Pa3BUBAIOLINE KYIbTYPY MEPEKMUBAHUN U [IEHHOCTHBIE
OpHEHTAIH peOeHKa.



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buomornss kak Hayka. CBs3b OHOJOTMH C OOIIECTBEHHBIMH, TEXHHUYECKUMH W JIPYTHMHU
€CTeCTBEHHBIMH HayKaMmH, (puiocoduelt, STUKOH, FcTeTHKOW U mpaBoM. Ponb Ouosnoruu B opMupoBannn
COBPEMEHHOM HayyHOH KapTuHBI MUpa. CucTeMa OMOJOrMYECKUX HaYK.

Metonpl MO3HAHUS KUBOW HpUpoAbl (HAOMIOAEHUE, OSKCIEPUMEHT, OIMCaHUuE, W3MEpPEHUE,
KJIacCU(pUKaIusi, MOJIEITUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpuos, /[x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[IpaxTueckas padorta Ne 1. «Mcnonp3oBaHuE pa3iIMyYHBIX METOJOB IPHU M3YUYEHUU OMOJIOTMYECKUX
0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cuctembl (OMOCHUCTEMBI) KaK HpeaMeT HU3ydeHus Ouosoruu. OTINYME XKHUBBIX CHCTEM OT
HEOpPraHUYECKOW PUPOIbIL.

CpoiictBa OmocucTeM M HMX pa3HOOOpa3ue. YPOBHM OpraHu3alil OMOCUCTEM: MOJIEKYISPHBIMH,
KJICTOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIN, TOMYJISITMOHHO-BUIOBOM, SKOCUCTEMHBINA (OMOTEOIIEHOTHIECKHH),
OrochepHBI.

JdemoHcTpaumnu:

Tabmuup! u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY, «YPOBHHM OPraHU3aIUN KUBOW TTPUPOIBD).

Ob6opynoBanue: moaens Mosiekyisl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHUYECKUN COCTaB KJIETKH. XUMUYECKHUE 3JIEMEHThI: MaKpO3JEMEHThI, MUKpO3J1eMeHThl. Bona u
MHHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPATbHBIX BelllecTB B kKieTke. [loanep:kanne ocMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHue OenKkOB. AMHMHOKUCIOTHI — MOHOMepbl OenkoB. HeszameHnumbie u
3aMEHHMMbIE aMUHOKHUCJIOTHl. AMMHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€IKOBON MOJIEKYIIbI
(mepBuuHasi, BTOpPUYHASA, TpPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XHUMHUUYECKHE CBOICTBa OEIKOB.
buonoruueckue GpyHkIn OEIKOB.

®epMeHThl — Ouosiornyeckue Katanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIN IIEHTp, cyOCTpaTHas
cneruduanocts. Kodpepmentsl. Butamunsl. OTnnunst epMEeHTOB OT HEOPraHUYECKHX KaTalau3aTOPOB.

YrneBopl: MOHOCAaxapuIbl (TII0K03a, pub03a U Ae30KCHprudo3a), Aucaxapuabl (caxaposa, JaKTo3a) U
MoJIMcaxapyuabl (Kpaxmall, TIIMKOTeH, [eJUTi0J03a). buonornueckue (yHKIMH YTIEBOIOB.

Jlunuapl:  Tpurmunepuasl, Qocdoaunuapl, crepouabl. [uapodunbHO-TUAPO(POOHBIE CBOMCTBA.
buonornyeckue ¢pyHkiun mununoB. CpaBHEHHE YIIIEBOIOB, OSIKOB U JIMIH/IOB KaK HCTOYHUKOB SHEPTUH.

Hyxneunnossie kucnotel: JJHK u PHK. HykneoTunsl — MOHOMEDPBI HYKIIEMHOBBIX KUCIOT. CTpoeHue u
¢ynkuuu JJHK. Ctpoenne u pynxuuu PHK. Buast PHK. AT®: ctpoenue u pyHKIMH.

[Mutonoruss — Hayka o kieTke. KierouHas Teopus — NmpuMep B3auMOJICHCTBUS HUIeH M (aKTOB B
Hay4YHOM MO3HAaHUU. MeToabl U3y4eHUsI KIIETKH.

Knerka kak nenoctHas xuBasi cuctema. OOmMe Npu3Haky KJIETOK: 3aMKHYyTasi HapyXHas MeMOpaHa,
moutekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oenka.



Tumbr K1eTOK: dyKapuoTHyecKast U MpokapuoTudeckas. OCOOEHHOCTH CTPOCHHUS MPOKAPUOTHUYECKON
kinetku. Kierounas crenka Oakrtepuil. CTpoeHHME JYKapHOTHUYECKON KieTKU. (OCHOBHBIE OTIMYUSA
PacTUTENBHOM, KUBOTHON U IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl ~KJIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAIMKC, HX (QYHKIUH.
[Tnazmatudeckass meMOpana, e€ cBoiictBa U ¢yHkmuu. [{utomnazma u e€ opranoussl. OgHOMEMOpaHHBIC
opraHouasl kietku: OIIC, ammapar ITonapmku, mam3ocoMmbl. [lonyaBTOHOMHBIE OpraHoMzbl KJIETKH:
MUTOXOH/pHUH, IacTuibl. llponcxoxxaenne MutoxoHApuid u riactul. Bunael mnactun. HememOpanHbie
OpraHoubl KJIETKU: pUOOCOMBI, KJIIETOUHBIN LIEHTP, LEHTPUOIIN, PECHUYKH, )KT'YTUKUA. DYHKIIMY OPraHOUI0B
KJIETKH. BritoueHns.

SAnpo — perynstopHslil neHTp kietku. CTpoeHue sapa: saepHas 000J0UKa, KapuoIuia3mMa, XpoMaTuH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illlneitnen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkuue, P. ®pankinun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMHUYECKHMX JJIEMEHTOB B HEKHMBOW mpuponae», «PacnpeneneHue
XMUMHMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJEN.

Tabmumpr u cxemsl: «llepuonnyeckas Tabaua XUMHUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJEKYJIbl
BOJb», «buocuntes Oenka», «CtpoeHue Mosekynbl Oenka», «CtpoeHue ¢epmenTtay, «HykienHoBbie
kucinotel. JIHK», «Ctpoenue monekynbl AT®», «CtpoeHHe >yKapHOTHYECKOW KIETKW», «CTpoeHue
JKUBOTHOM KJIETKW», «CTpO€HUE paCTUTEIbHON KIETKH», «CTpO€HHE MPOKAPUOTUYECKON KIIETKNY,
«CTpo€eHHeE s/1pa KIETKW», «YTIIEBOAB, «JIumuas.

O6GopynoBaHue: CBETOBOW MHUKPOCKOM, 000OpyIOBaHWE IJIsi MPOBEJACHUS HAOIIOIECHUN, M3MEpPEHUH,
SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTEIbHBIX, dKUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlaGopatopnass pabora Ne 1. «/M3ydeHune KaTaauTUYECKOW AKTUBHOCTH (PEpMEHTOB (Ha TpUMeEpe
aMUJIa3bl WM KaTaasbl)y.

JlaGopaTtopnast padota Ne 2. «/3ydeHune CTpOCHHs KIETOK PACTEHHUH, KUBOTHBIX W OaKTEpUH MO
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMHUCAHUEN.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeETa00JM3M. ACCUMIIIANMS (IUIACTUYECKUM OOMEH) W AMCCHUMUIISAIUS
(oHepreruyeckuii 0OMeH) — JBE CTOPOHBI €IMHOrO Ipolecca MeTabonu3ma. Poiib 3aKOHOB cCOXpaHeHUs
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTaboIU3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpoGHBIA U rerepoTpodubii. Ponb pepmeHTOB B 0OMEHE BEIIECTB U
MIPEBPAICHUU SHEPTUU B KIIETKE.

®ortocunre3. CeroBasg u TeMHOBas (a3bl gorocunre3a. Peakunuu doTtocunTe3a. DPPEKTUBHOCTD
doTocunTe3a. 3HaueHue QoTocHHTE3a AN KU3HU Ha 3emiie. BriusHue ycnoBuil cpeabl Ha (OTOCHHTE3 U
CHOCOOBI TIOBBIIICHHSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIoIIe OakTeprn. 3HaueHUEe XEMOCHHTE3a 7S )KU3HH Ha 3eMIle.

DOHepreTuyeckuii oOMeH B KieTke. Paciiensenue BelecTs, BbIJICIEHUE U aKKyMYJIMPOBaHUE SHEPTUU
B KJIETKe. DTalbl SHepreTudyeckoro ooMmena. I'nukonns. bpoxenue u ero Buabl. KuciaopogHoe okucienue,
WIM KJIeToyHoe JpixaHue. OxucnutensHoe (ochopunupoBanue. I(HHEKTUBHOCTb HIHEPreTUUECKOTO
oOMeHa.

Peakiun matpuuHoro cunre3a. I'enetnueckas uHdopmanus u JIHK. Peanuzammst renetnuyeckoi
uHpopmanuu B kieTke. ['eHeTHueckuili kox M ero cpoiictBa. TpaHckpunims — marpuublii cunte3 PHK.
Tpancnsamuss — OuocunTe3 Oenka. Drtambl TpaHcmsauuu. KoaupoBanue aMUHOKHUCIOT. Ponb pubocom B
O6uocuHTe3e Oenka.

Hexnerounsle ¢opmbl ku3HU — BHpYychl. Mcropusi oTkpbiTus BupycoB (/1. WM. MBaHOBCcKkuif).
OCOOeHHOCTH CTPOEHHUS U KM3HEHHOTO LIMKJIa BUpYycoB. baktepuodaru. bone3snu pacreHuii, KUBOTHBIX U



4eJloBeKa, BbI3bIBaeMble BUpycamH. Bupyc mmmynonedunmra yenoeka (BUY) — Bo3Oynutens CIINa.
OOpatHasi TpaHCKpUNIHMSA, peBepraza © HHTerpasa. IIpodwiaktuka pacrnpocTpaHEHHs BUPYCHBIX
3a00JICBaHHIH.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konpuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuiet u cxembl: «Tunsl mutanusy, «Metabonnu3m», «K MUTOXOHAPHUSD», « IHEPTETUUCCKUN 0OMEH,
«Xnoporutacty, «Porocuntesn, «Crpoenne IHK», «Ctpoenne u ¢yHKIMOHHpOBaHHE TeHa», «CHHTE3
Oenka», «l'emermueckuit Koy, «Bupyce», «bakrepmodarm», «CTpoeHne M >KM3HEHHBIM LMK BHpYCa
CIINa, 6axrepuodaray, «Permmukanus JTHK».

O6opynoBanue: Moaenu-ammuinkanun «Yapoenne JIHK wm Tpanckpumnius», «buocuHTe3 Oemkay,
«CTpoeHue KIeTku», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounsrii nuk, uinm >kM3HEeHHBIN UK KieTku. MaTepdasza u muto3s. Ilporeccel, npoTekaromue B
untepdaze. Perumkauust — peakuus marpuuydoro cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBII
Habop — kapuoTHM. JIUMIOUIHBIM M TaluIOWAHBI XpOMOCOMHBIE HabOpbl. XpoMatuisl. Llurtonornueckue
OCHOBBI Pa3MHOXEHUS U HHIUBHIyAIBHOTO PAa3BUTHS OPraHU3MOB.

Henenue knetku — Muto3. Ctaauu mutosa. [Ipoueccel, npoucxoaaiime Ha pa3HbIX CTAJUSX MUTO3A.
buonornyeckuit cMbICT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aronTo3.

®opMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecrooe U MmosioBoe. Buipl 0ecnosioro pa3MHOKEHHUS: JAeeHUE
HaJBO€, IMOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHME, BEreTATUBHOE PAa3MHOXKEHHE.
HckyccTBEHHOE KIOHMPOBAHUE OPTaHU3MOB, €70 3HAYEHUE IS CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOIOrO.

Meiio3. Craguu meiio3a. IIporeccel, mpoucxoasduiue Ha ctaausix menosa. [loBenenue xpomocom B
Meito3e. KpoccunroBep. bruonorndeckuii CMbICI U 3HAYEHHUE MEH03a.

['amerorenes — npoiecc 0Opa3oBaHMsI MOJIOBBIX KJIETOK Y KMUBOTHBIX. [10JI0BbIE *Kene3bl: CEMEHHUKH

u sauyHuku. OOpazoBaHuME U pPa3BUTHE IOJOBBIX KIETOK — TrameT (ClepMaTro3ouj, SHIEeKIeTKa) —
crepMarorene3 u oBorene3. OCOOCHHOCTH CTPOEHHUS SIMIIEKIETOK W CIepMaro3ouaoB. OIIoJ0TBOPEHUE.
[TapTrenorenes.

NunuBuayanpHOoe pa3BUTHE (OHTOreHE3). OMOpHOHAIbHOE pa3BHTHE (dPMOpHUOTEHE3). DTarbl
SMOpPUOHAILHOTO Pa3BUTUS Yy IMO3BOHOYHBIX JKMBOTHBIX: JpOOJEHHE, TacTPYJAlMs, OpraHOreHes.
[TocTamOpuoHanbHOE pazBuTue. THUIBI TOCTIMOPHOHATIBLHOTO Pa3BUTHS: MPAMOE, HENPSIMOE (JIMYMHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTA/IUU PAa3BUTHSL.

JdemMoHcTpanum:

Tabmuis! u cxembl: «@OpMBbI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOMHOE OMIIOIOTBOPEHHUE Y IIBETKOBBIX
pactenuii», «BereraTuBHOe pa3MHOKEHHUE pacTeHui», «Jlenenue kinetku Oakrepuin»y, «CTpoeHHe MOJOBBIX
KIIETOK», «CtpoeHue XxpomocoMbl», «Knerounelii mukm», «Pemnmukamus JHK», «Mwutoszyn, «Meiio3»,
«IIpssmoe u HempsiMoe pa3BUTHE», «l'ameToreHe3 y MIIEKONMUTAIOUIMX M YeJIOBEKa», «OCHOBHbIE CTaauu
OHTOT'€HE3a».

O6opynoBaHue: MUKPOCKOII, MUKponpenapaTsl «CriepMaTo30uIbl MIEKOUTAIOLIET0», «SIHeKneTka
MJIEKOTIUTAOIIET0», «KapnoknHe3 B KIE€TKaX KOpellKa JIyKa», MarHUTHas MOJENb-anuinkauus «/lenenue
kneTkn», Moaens JIHK, Moaens meTadazHoil XxpOMOCOMBI.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabora Ne 3. «Habmronenre MUTO3a B KIETKaX KOHYHMKA KOPEIIKa JIyka Ha TOTOBBIX
MHUKpOIpenaparax.

JIaboparopHas pabota Ne 4. «M3y4eHne CTpOEHUs MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOTpEnaparax.

Tema 6. HaciencTBeHHOCTh H H3MEHYHBOCTH OPTraHU3MOB.



[Ipenmer u 3amaum reHeTuku. VIcTopus pa3BUTHS TeHETUKU. POJIb LUTOJIOTMM W SMOPHOJIOTHU B
CTaHOBJICHUM TEHETHKU. BKiag poccwiickux W 3apyOeKHBIX YU€HBIX B pa3BUTHE TE€HETUKH. MeTozpbl
TeHeTUKH  (TUOPUIOJIOTUYECKUH,  IIUTOTEHETUYECKUH,  MOJEKyIsIpHO-reHeTndeckuil).  OcHOBHbBIE
IFE€HETUUYECKUE TIOHATHS. | 'eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTU Hacle[OBaHMsI IPU3HAKOB, YycTaHOBiIEeHHble [. Mennenem. MoHoruOpuaHoe
CKpeIlMBaHHEe. 3aKOH €JMHO00pa3zusi THOPUIOB MEPBOro MOKOJCHUsA. [IpaBuiio JOMUHHpPOBaHUS. 3aKOH
paciuenieHus npu3HakoB. ['unore3a uncrorsl ramer. [lonHOE U HEMOJIHOE TOMUHU POBAHUE.

JuruOpunHoe CKpemmuBaHue. 3aKOH HE3aBUCHMOTO HAcIelIOBaHMS NMPHU3HAKOB. lluroreHernyeckue
OCHOBBI TUTHOPHUIHOTO CKpeUIMBaHUs. AHAIM3UPYIOLIEe CKpelirBanue. Vcnoap30BaHne aHaIU3UPYIOIIETO
CKpEILMBAHUS JUIsl ONIPEJICIIEHNS T€HOTUIIA OCOOU.

CuerieHHO€ HaciieoBanue npusHakoB. Pabora T. MopraHa 1o clerieHHOMY HacJIeIOBaHUIO T€HOB.
Hapymienue cuenyenus reHoB B pe3yabTaTe KpOCCUHTOBEpa.

XpOMOCOMHasl TeOpUsl HACIIEJCTBEHHOCTH. | eHeTuuecKue KapThl.

I'enetnka mnona. XpoMOCOMHOE ompeaeneHrne 1ona. AyTOCOMBI M IIOJOBBIE  XPOMOCOMBI.
['omorametHsle U rereporameTHble Oprann3Mbl. HacnenoBanrue npu3HaKoB, CLEMIICHHBIX € TIOJIOM.

WN3menunBocTh. Buapl u3MeHUYMBOCTH: HEHACJEJICTBEHHAass M HacleAcTBeHHas. Poiib cpeabl B
HEHACJIEJICTBEHHOM M3MEHYMBOCTH. XapaKTepUCTHKAa MOJU(UKALMOHHOW M3MEHYMBOCTU. BapualnmoHHBbIH
psia u BapuanmoHHas kpuBas. Hopma peakuuu npusHaka. KonnyecTBeHHbIE M KaU€CTBEHHBIE MPU3HAKY U UX
HOopMa peakiuu. CBolicTBa MOU(DUKAITMOHHONW N3MEHYHBOCTH.

HacneacrBennas, wiM reHOTHNUYECKasi, U3MEHYMBOCTh. KoMOWHAaTHBHAs M3MEHYMBOCTHh. Meiio3 u
MOJIOBOM  mpolecc — OCHOBAa KOMOWHATHBHON  W3MEHYMBOCTU. MyTallMOHHAs HU3MEHUYUBOCTbD.
Knaccudukanus Mmyranuii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTalluii. MyTareHHbIe
(bakTophl. 3aKOH TOMOJIOTHYECKUX PSIJIOB B HacleIcCTBeHHON n3meHunBoctr H. M. BaBunosa.

BresaepHas HaCIE€ICTBEHHOCTh U N3MEHYUBOCTD.

I'enetuka yenoseka. Kapuorumn yenoeka. OCHOBHbBIE METO/AbI TEHETUKH YEJIOBEKA: N€HEAJIOTNYECKUM,
OJIU3HEIOBBIN, I[MTOTCHETUYCCKUH, OMOXMMHUYECKUH, MOJICKYIsIpHO-TeHeTHYecKuid. CoBpeMeHHOE
ONpe/IeJICHUE TEHOTHUIIA: MOJHOTEHOMHOE CEKBEHHPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILBIO
[111P-anamm3a. HacmencTtBeHHble 3a00JieBaHUsS YeIOBEKa: T'€HHBIC OOJIE3HH, OOJIC3HH C HACICICTBECHHOM
MIPeIPacoOKEHHOCThIO, XPOMOCOMHBIE Oosie3HH. ComMaTuyecKkue U reHepaTuBHbIE MyTaluu. CTBOJIOBBIE
kieTku. [IpuHuunel 370poBoro oOpasza >KU3HU, TUATHOCTHKHU, MPO(DMIAKTUKU U JICYECHHUS T€HETUYECKUX
Oone3nell. MenUKO-TeHETUYECKOE  KOHCYJIbTUpPOBaHHE. 3HAUCHHE  MEIUIMHCKOM  TEeHETHKH B
MPeIOTBPAILIEHUH U JICYEHUU T€HETUUECKUX 3a00JIeBaHUI YeTIOBeKa.

JdemoncTpauuu:

[Moptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecosckuii, H.
N. BaBunos.

Tabmumpl u cxembl: «MOHOTHOPHIHOE CKpEUIMBAaHHE M €r0 IUTOIeHETHYeCKas OCHOBa», «3aKOH
pacIleryIeHHs U €ro IIUTOIeHETUYECKasi OCHOBA», «3aKOH YUCTOTHI TaMeTy», «/lurudpunHoe cKpemrBanmey,
«luronornyeckue OCHOBBI AUTHOPUAHOTO CKpeIIMBaHUS», «Meho3», «B3auMozeicTBie aienbHbIX
reHOB», «I'eHeTuyeckrue KapThl PacTeHMI, )KMBOTHBIX U YEJIOBEKa», «l'€HeTHka mojay», «3aKOHOMEPHOCTH
HacJe0BaHus, CUEIJIEHHOTO C MoJioM», «KapuoTHUIbl YeloBEKa U JKUBOTHBIX», «BuIbl U3MEHUHMBOCTHY,
«MoaudukanionHas HU3MEHUYMBOCTh», «HacnemoBanue pesyc-dakropa», «['eHeTHka Tpymm KpOBUY,
«MyTanmoHHass U3MEHYUBOCTHY.

Ob6opynoBaHue: MO/I€N-aNIUIMKalun «MoHnorubpuaHoe CKPEILMBAHUEY, «Hemnonxoe
JOMUHHpOBaHUE», «/lurudpuaHoe ckpemuBanuey, «llepekpéct XpoMocom», MUKPOCKOIT U MUKpOTIpenapar
«Jlpo3oduna» (HopMa, MyTarui GopMbI KpPbUILEB U OKPACKHU Tena), repdapuii «I'opox moceBHOM».

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlabopatopHass pabGotra Ne 5. «lM3ydeHue pe3yiabTaTOB MOHOTHOPUIHOIO U JUTHOPHIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTIpENapaTaxy».



Jlaboparopuass pabora Ne 6. «M3yueHne MoOAUDUKANMOHHOW WM3MEHYHUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO PsZia U BApUALMOHHON KPUBOI».

JIaGopatopHnas pabota Ne 7. «AHanu3 MyTauuii y Apo30(uisl Ha TOTOBBIX MUKpOTIpenapaTaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBlieHHE U aHAJM3 POJIOCIOBHBIX YEIOBEKay.

Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpouecc. 3apoxKaeHue cejaekuuu u gomectukanus. Yuenue H. Y. BaBuiosa o
LEHTPax MPOUCXOXKJIEHUS U MHOroo0Opasus KyJbTYpHbIX pacTeHui. LIeHTpbl MPOUCXOXKACHUS TOMALIHUX
XKUBOTHBIX. COpPT, OPO/Ia, IITAMM.

CoBpemMeHHbIE METO/IbI CelIeKIMU. MaccoBblil U MHAUBUAYAJIbHBI OTOOPHI B CEJIEKLIUU PACTEHUN U
KUBOTHBIX. OIlleHKa JKCTepbepa. BIM3KOpPOACTBEHHOE CKpelluBaHUEe — WHOpuUAMHI. Ywucras JauHUS.
CkpemuBanue 4YUCTBIX JHHUH. [ereposuc, wimm rubpuaHas cwia. HepoacTBeHHOE CKpeliMBaHHE —
ayropuaunr. OtpanéHHas ruOpuauzanuss U e€ ycnexu. VICKyCcCTBEHHBIM MyTareHe3 M IOJydeHHE
MOJIUIIIOUOB. JloCcTHKEHMSI CENEKIIUN pacTeHU, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorust kak oTpacib Npou3BOACTBA. [ eHHAst MH)XKEHEepUsl. DTallbl CO3/1aHUsl PEKOMOMHAHTHO I
JAHK wu TpaHcrennsix opranu3moB. KnerouyHas uHxeHepuda. Kietounsle KyJabTypbl. MUKpOKIOHAJIBHOE
pa3MHOXeHHe pacTeHud. KIoHMpoBaHME BBICOKONPOIAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPIraHHU3MOB.
Okojnorudeckue U stndeckue mpoodnemsl. MO — renerndyecku MOIUGUIMPOBAHHBIE OPraHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. Y. Basuiios, . B. Muuypus, I'. JI. Kapnieuenko, M. @. I1BaHoB.

Tabmumpel 1 cxembl: kKapTa «LIeHTpbI MPOMCXOXKIEHUS W MHOT000pa3usi KYJAbTYPHBIX pPacTEHUI»,
«[lopoapl mOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuil», «OtmanéHHas rudbpuan3aLus»,
«Pabotel akamemmka M. ®. Hsanosay, «llommmnongusy, «OObekTH OHOTEXHOJNOTHHY», «KiaeTodHble
KYyJIbTYpbI U KJIOHUPOBaHUE», «KOHCTpyHMpOBaHUE U IEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MyISDKH IUJIOJIOB U KOPHEIUIOAOB AUKHX (OPM U KYJIbTYPHBIX COPTOB pPaCTEHHIA,
repOapuii «CenbCKOX035UCTBEHHBIC PACTECHUS.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METOJIbI U TIOCTHKEHUS CENIEKIIMU PACTEeHUM U )KUBOTHBIX (Ha CEEKIUOHHYIO
CTaHIIMIO, TJIEMEHHYI0 (epMy, COPTOUCHBITATENLHBIM y4acTOK, B TEIUIMYHOE XO3SIICTBO, JIabopaTOpHio
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOUOHHAS OMOJIOTHSA.

IIpennocelIkn BO3HMKHOBEHHUS DSBOJIIOLMOHHOM TEOpHUH. OBOJIOLUOHHAsA Teopus U €€ MECTO B
Ouonoruu. BiusHue 3BOIIOLMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYIHX HAYK.

CBugerenbctBa s3Bojroluu. [laneoHTonornyeckue: NOCIEIOBATENbHOCTh IOSBICHUS BHJIOB B
[AJICOHTOJIOTMYECKOM JieTonucu, nepexoansie Gopmbl. bruoreorpaduueckue: cxoAcTBO U pazinuuue ¢ayH U
(10p MaTEpUKOB U OCTPOBOB.

OMOPHOJIOrMUECKUe: CXOJCTBA U Pa3Indus SMOPHOHOB pa3HbIX BHJIOB MO3BOHOYHBIX. CpaBHUTENIBHO-
aHATOMUYECKUE: TOMOJIOTMYHBIEC, AHAJIOTMYHBbIE, PYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIpPHO-
OMOXMMHUYECKUE: CXOJCTBO MEXaHHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJIMUYECKHX MyTeH y BceX
OpraHu3MOB.

OpomonmonHas teopus Y. Jlapeuna. IIpeanoceliku BOZHUKHOBEHHUS JapBUHU3MA. [IBMKYIIME CHIIBI
9BOJIIOLMM  BHJOB 10 JlapBuHY (M30BITOYHOE pa3MHOXEHME NpU OrPAaHUYEHHOCTH PECYpCOB,
HeoTnpeieI€éHHast U3MEHYMBOCTbh, 00pb0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOP).

Cunternyeckas Teopus 3Boorun (CTI) u e€ 0OCHOBHBIE MOJI0KEHUS.

Muxkposontonus. [Tomyssamnus kak equHuIa BUAA U BOJIIOLUN.

JBwxkyme cuibl  (pakTopbl) HBOJIONMM BHIAOB B Mpupoie. MyTanMOHHBIH mpolecc u
KOMOMHATHBHAs U3MEHUYMUBOCTD. [lonmynsannoHHbIe BOJHBI U Apeild reHoB. M30msmus 1 Murpamusi.



EctecTBennslit 0T00p — Hanpasisronuii Gpakrop sBostorn. @opMbI €CTECTBEHHOTO 0TOOPA.

[Tpucnoco6IeHHOCTh OPraHU3MOB Kak pe3yabTaT »JBOJIONHMH. [IpuMepsl mpUCTIOCOONEHHUH Y
Opranu3MoB. ApoMopdO3bl U HANOAIANTALINH.

Bun u Bunoo6pazosanue. Kpurepuu Buma. OcHoBHBIE (OpMBI BHI000pa3oBaHus: reorpaduyeckoe,
9KOJIOTMYECKOE.

Maxkposostorust. PopMbl SBOTIONNH: (PUIeTUYECKas], TUBEPIreHTHAsI, KOHBEPT€HTHA, MapajliebHasl.
HeobpaTumocTh 3BOJTIONNH.

[IpoucxoxxaeHre OT HecleUualu3UpoBaHHBIX HpeakoB. [Iporpeccupyromas —cnenuain3amnusl.
AnanTtuBHas paguanus.

JdemoHcTpaumnu:

[Hoptpetsr: K. Jlunne#, XK. b. Jlamapk, Y. apsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ©.
Miromnnep, A. H. Ceseprios.

Tabmuipel u cxembl: «Pa3BuUTHE OpraHM4ecKoro Mupa Ha 3emiie», «3apOJblId MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «Dopmbl O0pbObl 3a cyliecTBoBaHUE», «EcTecTBeHHBI 0TOODY,
«MHoroo0Opa3ue copToB pacTeHuit», «MHOTro0oOpaszue Mmopoj >KUBOTHBIX», «[lomymsuun», «MyTtarmonHas
U3MEHUUBOCTBY, «Apomopdo3e», «Mnmoamantanuuy, «OOmas npereHepanusy», «JIBUKyIIHE CHIIBI
ooy, «Kapra-cxema wapmpyra nyremectBus Y. Jlapunay, «bopbba 3a cyliecTBOBaHHE»,
«IIpucniocobnenHocTh  opraHu3MoB»,  «['eorpaduyeckoe  BUIOOOpa3oBaHUE»,  «IKOJOTHUECKOE
BHI000pa30BaHUE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HAOOp IIOJOB M CEMSH,
kosutekuusi «[Ipumepbl 3alUTHBIX MPUCIIOCOONIEHUN y KMBOTHBIX», Mojeldb «OCHOBHbIE HampaBiICHUS
IBOJTIOIHNHY, 00bEMHAA MOENb «CTpOEHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoJUIeKIUs «DOpPMBI COXPAaHHOCTH HCKOTAEMbIX JKHUBOTHBIX H
pacTeHuii», mozens anmaukanus «llepekpéct xpomocom», BiaxkHble mpenaparsl «Pa3BuTHE HACEKOMOTOY,
«Pa3BuTHE JIATYIIKNY, MUKpOTipenapaT «Jpo3oduna» (HopMa, MyTaiiuu (OPMBI KPBUTEEB U OKPACKH TEJa).

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BHAOB 110 MOP(OIOTUUECKOMY KPUTEPHUIOY.

JlaGopatopuass pabota Ne 2. «Ommcanue npucrnocoOJEHHOCTH OpraHu3Ma M €€ OTHOCHTEIHHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4Hble MPEACTABICHUS O 3apOKJCHUM XU3HU. HaydHble TMIOTE3bl BOBHUKHOBEHUS KU3HU Ha
3emiie: abMoreHe3 U NaHcIepMus. XUMUUecKast 3BOJIOIUS. AOMOTEHHBIM CUHTE3 OPraHUYECKUX BEILECTB U3
HEOPraHUYECKNX. OKCHEPUMEHTAIBHOE MOATBEPKIACHUE XMMHMUYECKOW »3Boitound. HavanbHble 3Tamsl
Oouonormueckor sBomoumu. [unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NPOTOKIETKU. [lepBbie kieTkn u ux 3Bosouus. DopMupoBaHre OCHOBHBIX T'PYII KUBBIX
OpraHU3MOB.

Pa3Burtue xu3Hu Ha 3emuie mo 3pam u nepuoaaMm. Kartapxeil. Apxeilickas U NpOTEPO30MCKask 3pBbl.
[laneosolickas 2pa u €€ TmepUOAbl: KEeMOPUNCKUN, OPIOBUKCKHUM, CHIYPHUICKUH, JIEBOHCKHIA,
KaMEHHOYT'OJIbHBIN, IEPMCKUM.

Me3o030iicKas 5pa 1 €€ EpUObI: TPHACOBBIN, FOPCKUH, MEJIOBO.

KaiiHo30licKas 9pa 1 €€ nepuoIpl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KJIMMaTa ¥ Ie0J0rMYecKuX npoueccoB. OCHOBHBIE ATallbl SBOJIIOLMH PACTUTEIBLHOTO
U JKUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHH U >KUBOTHBIX. [losiBlIeHHe, pacuBeT M BbBIMUpaHHE TPYII
YKUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak OTpakeHUE 3BOJIOLUU. OCHOBHBIE CHUCTEMATUYECKHE TPYIIIBI
OpraHU3MOB.

OBoroLMs 4enoBeKa. AHTPONOJIOrus Kak Hayka. Pa3BuUTHE NpECTAaBIEHUN O IPOMCXOKICHUH
4yenoBeka. Meroapl M3ydeHMs] aHTponoreHesa. C(CXOJICTBA M pasiIMuusl YENOBEKAa U KMBOTHBIX.
CucremaTueckoe NOoJIOKEHUE YEI0BEKa.



JBwxyne cuibl (pakTopbl) aHTpomnorenesa. HacnencTBeHHas HM3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYAUNA TPY/Ia, MBIIIJICHUE, PEYb.

OcCHOBHBIE CTQJIMM W BETBU SBOJIIOIIMHM YEJIOBEKA: aBCTpasionuTeku, YemoBek ymenbid, Yenosek
npsMoxoaamui, Yenosek HeanaepTanbCkuii, Yenosek pa3zymHubiil. Haxoqkyu MCKONIaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBAHMsI, O0JIACTH PACIPOCTPAHEHHsI, 00BEM IOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAuUs.

UYenoseueckrie pacbkl. OCHOBHBIE OOJBIINE pachl: €BPOINEOWAHAs (eBpaswiicKas), Herpo-
aBCTpaJION/IHAs (9KBATOpUAIIbHAS), MOHTOJIOWAHAs (a3MATCKO-aMepuKaHCKasi). YepThl MpUCTIOCOOICHHOCTH
IIpE/ICTaBUTENIEH YEJIOBEUECKUX PAC K YCIOBUSM CyIIecTBOBaHUs. EMUMHCTBO uenoBeueckux pac. Kpurtuka
pacuzMma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. [1actep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuubl u cxembl: «Bo3nukHoBeHHe COJHEYHOU cHUCTeMBbl», «Pa3BUTHE OpraHMYEecKOro Mupay,
«PactutenbHast kiertka», <«OKuBoTHas kierka», «lIpokapuoruueckas kierka», «CoBpeMeHHas cuctema
OpraHMyYecKkoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHMS YEIOBEKa M UEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa HaJ€OHTOJIOIMUYECKUX HAaXO0JOK IPEIKOB COBPEMEHHOIO YEJIOBEKay,
«/IpeBHenmue moan», «Jpesaue moan», «[lepsbie COBpeMEHHBIE JIIOAN», «HeT0BEUECKUE Pachi».

Ob6opynoBanue: Mynsxu «lIpoucxoxaenue denoBeka» (OHOCTBI aBCTPAJIONMUTEKA, MUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMaHbOHIIA), CJIENKH WIK H300paK€HUS KaMEHHBIX OpYIH NMEepBOOBITHOTO YeNlOBEKa
(kamMHU-"OIIIEpBl, pyOua, ckpebia), TreoXpoHosiornyeckas Talnuia, Koiekuus «DopMbl COXpaHHOCTH
MCKOIAEMBbIX )KUBOTHBIX U PACTCHHID.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «M3ydeHme HUCKOMAeMbIX OCTAaTKOB PACTEHUH U IKUBOTHBIX B
KOJUIEKLIHSIX».

OKCKypcHsi  «DBOJIONUS OpPraHUYecKoro wMupa Ha 3emiie» (B ©CTeCTBEHHO-HAYYHBIM  HIIU
KpaeBeTUECKHIN My3€ei).

Tema 3. Opranusmbl U OKpY:KaOIIas cpeaa.

DKOJIOTHSI KaK Hayka. 3aJaud MU pa3Aeiibl SKOJOTHMH. MeToAbl SKOJOTMYECKUX HCCICIOBAHMIA.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHUs OPraHU3MOB: BOJ/IHASA, HA3EMHO-BO3/AYIIHAS, TOYBEHHAs, BHYTPUOPTaHU3MEHHAs.

Okonoruueckue (axktopel. Knaccudukamus skonorndeckux (Hakropo: aduoTuueckue, OUOTHYECKUE
U aHTponoreHHsle. JelicTBue 3KoI0rndecknx (akTopoB Ha OPraHU3MBbIL.

Abuotuueckue (akTopbl: CBeT, Temieparypa, BiaxkHOCTb. dotomepuoausMm. IIpucnocobnenus
OpPraHU3MOB K JIEHCTBHUIO a0HMOTHYEeCKNX (haKTOPOB. bruosornueckue puTMel.

buotnueckue ¢dakrtopel. Buuel OMOTHYECKMX B3aUMOJEWUCTBUN: KOHKYPEHIIHS, XWUIIHUYECTBO,
cumbuo3 u ero Qopmbel. IlapasuTusm, koomepaiusi, MyTyallu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJeOHUUYECTBO). AMEHCanu3M, HeWTpanmu3Mm. 3HayeHHe OHOTHYECKHX  B3aUMOJEUCTBUU Ui
CYIIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKUA Monyasiuud. OCHOBHbIE TOKA3aTeNu MOIYJSLUU: YHCIECHHOCTD,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpanus. J[MHaMHUKa YMCIIEHHOCTU MOMYJALMU U €€
perymnsuus.

JdeMoHcTpanum:

IToptpetsi: A. I'ymbonbar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuuelr u cxemsl: kapta «IIpuponnble 30HBI 3emim», «Cpelnbl OOUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomymauuny, «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH NOMYIAUUU HH)Y30pUn-
Tyenskny, «[lumiessie nenm.

JlaGopaTtopHble W mnpakTHyeckue padorbi: JlaGoparopHas pabora Ne 3. «Mopddomoruueckue
0COOEHHOCTH PACTEeHUI M3 pa3HbIX MecT oOuTanus». JlaboparopHas padora Ne 4. «BausiHue cBeta Ha poCT
U pa3BUTHE uyepeHKOB Kouseycay.llpaktuueckas padora Ne 2. «[loacdér MIOTHOCTH MOMYNIALUNA pa3sHBIX
BHJIOB PaCTEHUII.



Tema 4. Coo0uiecTBa U 3K0J0THYECKHE CUCTEMBI.

Coo0miectBo opraHu3mMoB — OwuoreHo3. CTpPYKTypbl OHOIIEHO3a: BHUIOBAas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunsi-noMmunantel. CBS3u B OHOIICHO3E.

Okonoruveckre  cuUcTeMbl  (9kocuctembl). [loHstme 00 2JKocucTemMe U OHOTEOIEHO3E.
OyYHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOAYIICHTHI, KOHCYMEHTBHI, peayleHThl. KpyroBopor
BEIIECTB M MOTOK HEPTHH B dKOcucTeMe. Tpodudeckue (MUIIEBbIC) YPOBHH 3KOCUCTEMBI. [IuIieBbIie nenu u
cetr. OCHOBHBIC TIOKA3aTeNIM DKOCUCTEMBI: OMoMacca, MPOIYKIUA. DKOJOTHISCKHE TUPAMUIBI: TPOAYKIIHH,
YHCICHHOCTH, OrnoMacchl. CBOMCTBA IKOCUCTEM: YCTOWYHBOCTD, CAMOPETYIsnus, papurue. CyKieccus.

[TpupoaHbIe 5KOCHCTEMBI. DKOCUCTEMBI 03Ep U peK. IKOCHUCTEMa XBOWHOTO HITU IIHPOKOJIUCTBECHHOTO
nmeca.  AHTPOTIOTEHHBIE  OKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMEI.  buoiorndeckoe
X0341CTBEHHOE 3HAYCHHE arpodKOCUCTEM U ypOoskocucTeM. bropasHooOpasue kak GakTop yCTOMYHUBOCTH
skocucteM. CoxpaHeHHe OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emIe.

VYuenne B. WM. Bepnanackoro o Ouocdepe. I'panuibl, coctaB u cTpykrypa Ouochepsl. Kupoe
BemectBO U ero ¢yHkiuu. OcobeHHocTH Ouochepsl Kak TIOOAIBHOW HKOCHMCTEeMbl. J[nHaMuueckoe
paBHOBecHe U oOpaTHasi cBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHOT€OXMMHYECKHE IMKIBI AJIEMEHTOB (yryiepoja, a3oTa). 30HAJIbHOCTh
o6uocoepsl. OcHOBHbIE OMOMBI cyiu.YenoBeuecTBO B Ouocepe 3emiid. AHTPOINOTEHHbIE W3MEHEHUs B
ouocdepe. ['mobanbHBIE SKOTOTHYECKUE TPOOTIEMBI.

CocymiecTBoBaHue MpHpoabl U 4yenoBedecTBa. CoxpaHeHue Ouopa3HooOpasus Kak OCHOBa
ycrodunuBocTH Onocdepbl. OCHOBa pPAaNMOHAIBLHOTO YIPABJICHHS MPHPOJHBIMH pecypcaMd H  HX
ucnoJib3oBanue. JloCTiKeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuupt w cxembl: «l[lumeswsie nenw», «buoreHo3: coctaB U cTpykTypay, «lIpupomnbie
coobOmectBa», «llemn muTaHus», «IKojJornueckas mupamugay, «bmocdepa m demoBek», «IKocucTemMa
IIAPOKOJIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOMHOro Jiecay, «bHOLEHO3 BOJAOEMA», «ATPOILIEHO3Y,
«IIpumepHbIE aHTPOTIOTEHHBIE BO3/ICUCTBUS HAa MPUPOTY», «BakHelIne HCTOYHUKH 3arps3HEHUS BO3AyXa
U TPYHTOBBIX BO», «llouBa — BakHelmias cocraBisitomias Ouocdeprn», «DakTopbl Herpagalvy MOYBY,
«[TapaukoBeiii 3pdekr», «DPakTopbl PaTUOAKTUBHOIO 3arpsisHeHUs Ouocdeprb», «OOmas cTpykTypa
ouocdepn», «Pacnpocrtpanenue xu3HuU B Omochepe», «O30HOBBIN dKkpaH Ouochepnr», «KpyroBopot
yraepoza B Ouocdeper, «KpyroBopot azota B mpupoe».

Ob6opynoBanue: Mojenp-anuukanus «Tunuunele  OHOLIEHO3BD», repbapuil  «PacTuTenbHbIe
coobmiecTBa», Kkojulekuuu «buoneHos», «BpeauTenun BaxHEHIINX CETbCKOXO3SIMCTBEHHBIX KYIBTYpPY,
rep0apuu U KOJUJICKIUU PACTEHUN M KUBOTHBIX, MPHUHAJUICkKAIINE K Pa3HBIM HKOJOTMUYECKUM TpyIaM
onnoro Buna, Kpacnas kuura Poccuiickoit denepaiinu, U300pa)KeHUs OXpaHSEMBIX BHJIOB PACTCHHH U
KUBOTHBIX.

[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTMM HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycranaBiuMBalOTCs TPeOOBAHUS K pe3ylbTaTaM OCBOCHMs OOy4YarOIIMMUCS
IIpOrpamMmm CpegHero oouiero o0pa3oBaHus: JHYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JMYHOCTHBIX PE3YyJIbTATOB OCBOCHUA IIPECAMCTA «buosorus» BbIACICHBI CJICOYHOIIUC
COCTAaBJIAOIIMUE. OCO3HAHUC O6y‘-IaIOH_[I/IMI/ICSI pOCCHfICKOﬁ Fpaﬁ(ﬂaHCKOﬁ HNIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTUIO, CaMOCTOATCIIBHOCTH U CAMOOIIPCACICHUIO, HAIMYUC MOTHUBALIUU K O6y‘-ICHI/IIO 61/IOJ'IOFI/II/I,
LEJICHAIIPABJIICHHOC PAa3BUTUC BHYTPCHHUX Y66)K,Z[6HI/II‘;I JIMYHOCTA Ha OCHOBE KIIIOUEBBIX ILIEHHOCTEH U
HCTOPHUYCCKUX Tpa,[[I/II_[I/Iﬁ pa3BUTHUA OHOJIOTHYECKOTO 3HaHHUsA, TOTOBHOCTh H CIIOCOOHOCTH OGY"I&IOH.II/IXCH



PYKOBOJICTBOBATLCS B CBOEH JESTEIIBHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMHU, MPUCYIIUMH CUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAJMYME KOJIOTHYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBHUTbH IIENH H
CTPOUTH KU3HCHHBIC IIJIaHbI.

JIM9HOCTHBIE pe3yJbTaThl OCBOCHHUS NpeaMmeTa «BUONOTHs» JOCTUTAIOTCS B EAMHCTBE y4COHOU H
BOCIIUTATENbHON JIEATEIbBHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCHUHUCKUMH COIMOKYJIbTYPHBIMHU,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, PUHSATHIMH B OOIIECTBE MPaBUIAMH H HOPMAMH
MOBEICHUS U CIIOCOOCTBYIOT IIpolLieccaM CaMOIIO3HAHMs, CaMOBOCIMTAaHUS U CaMOpa3BUTHUS, Pa3BUTHUS
BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K 3aKOHY M IMPABOIOPSAKY, YEIOBEKY Tpyaa U
CTapiieMy IOKOJEHHIO, B3aWUMHOTO YBAXXEHHsI, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACIEAHI0 WU
TpaJuLsM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepannu, NpUpoaE U OKPYKAOLIEH Cpeie.

JIM9HOCTHBIE PEe3yIbTaThl OCBOCHHSI yIeOHOTO mpeaMeTa «bruosioTrs» JOHKHBI OTpakaTh TOTOBHOCTH
U crocoOHOCTh O0Yy4aromMXcsi PyKOBOJICTBOBAThCSI COPMUPOBAHHON BHYTPEHHEH MO3ULMEN JIHMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHEHTAIlMi, TIO3UTUBHBIX BHYTPCHHHUX YyOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUITMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, pACIIUPEHUE IKU3HEHHOTO OIbITa M OIbITa
NEeSITEIbHOCTH B TPOLIECCE pealn3alMii OCHOBHBIX HAIIPaBJICHUN BOCIUTATEIBHON NESTENbHOCTH, B TOM
quCclie B 4YaCcTHU:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh IPAXKIAHCKON MO3UIIMK 00YJarOMIerocsi Kak akTUBHOTO U OTBETCTBEHHOI'O YJieHa
POCCHICKOTO 00111eCTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBa)KEHHUE 3aKOHA U TIPABOIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JAESITEIILHOCTH MPH CO3JAAHUHM y4EOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX M MO3HABATEIBHBIX 33/1a4, BBHITIOJHEHUH OMOJIOTHYECKIX SKCIIEPUMEHTOB;

CIOCOOHOCTH OMpPENENITh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU
H OOBICHATH €€,

YMEHHE YYUTHIBATH B CBOMX JIEHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTUBHOI'O B3aUMOJICHCTBUS JIIOCH C
Pa3HbIMH YOKICHUSIMH, KYIbTYPHBIMU LIEHHOCTSAMU U COLUATBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B MPOIECCE COBMECTHOIO BBHIMOJHEHHS YU€OHBIX, TI03HABATEIBHBIX U
HCCIIEIOBATENIbCKUX 33]a4, YBaKUTEILHOTO OTHOILIEHUS K MHEHHIO OTIIMIOHEHTOB MPU OOCYXJACHUU CITOPHBIX
BOIIPOCOB OUOJIOTMYECKOTO COJCPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON eI TEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUHCKON TpaskJaHCKON HIEHTUYHOCTH, MATPUOTU3MA, YBKEHHUS K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTU mepea PoauHol, ropaoctu 3a cBOM Kpai, cBowo PoauHy, CBOHM SI3bIK U
KYJIBTYpY, IPOIILJIOE U HACTOSAIIee MHOTOHAIIMOHATBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACTIEAUIO U TAMSTHUKAM MPUPOJIbI, ToCcTkeHusIM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOT X, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBJICHHE M pPa3BUTHE OHOJIOTHH,
MOHUMAaHMs 3HAUEHUs OHOJOTMHM B MO3HAHWU 3aKOHOB MPUPOJIBL, B KU3HU YEJIOBEKAa U COBPEMEHHOTO
0O0IIIeCTBA;

ujeiHass yOe:KIEHHOCTh, TOTOBHOCTh K CIYXEHHIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX LIEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIGHMBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYICh Ha
MOPaNbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTENSAM, CO3[JaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CeMEWHOM )KM3HU B COOTBETCTBUU C TPATULUIMHU Hapo 0B Poccuu;



4) 3¢TeTHYECKOT0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
criopTa, TpyZAa, OOIEeCTBEHHBIX OTHOIICHUH;

IMOHMMAaHHUE SMOLIMOHAIIBHOTO BO3JAEHCTBHS KUBOU MPUPOJBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@XEHUIO B PAa3HBIX BHJAX HMCKYCCTBA, CTPEMJICHHE MPOSBIATH KadyecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnueckoro BocnuTaHusA, (GOPMUPOBAHMS KYJbLTYPbl 310POBbSi H 3MOLHOHAJIBLHOIO
Os1aronosyqus:

MMOHUMAHKE U PealTu3als 3I0POBOrO U OE30IMacHOTO 00pa3a KU3HH (3I0pPOBOE MUTAHUE, COOITIOICHHE
TUTHEHUYCCKUX MPABUI U HOPM, COQTAHCUPOBAHHBIN PEKUM 3aHITUN W OTIbIXa, PETyIsApHas Qu3ndecKas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (PH3UYECKOMY U
TICUXUYECKOMY 37I0POBBIO;

MMOHUMAaHHUE IIEHHOCTU TMPaBWJI HUHJWBUAYAIBHOTO W KOJUICKTHBHOTO O€30MacHOr0 TOBEACHHS B
CUTYaIMSIX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TIOCJIEJCTBUNA U HENPHUATHUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS aKOTOJIs, HAPKOTHKOB,
KYpEHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAacTePCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AaKTUBHOW JIEATEITLHOCTH TEXHOJIOTMUYECKOM U COIUAIBHOW HAIPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJNHATH TaKYIO I€STEIHHOCTH;

HWHTEpEC K pa3IMuHbIM cdhepam mpodecCHOHAIBHON ASITENHPHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymieit npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO Ha TIPOTSHKEHUN BCEH KU3HM;

7) 3K0JIOTUY€CKOr0 BOCTIMTAHUSA:

AKOJIOTUYECKH T1eJIeCO00pa3HOe OTHOIICHHWE K MPUPOJC KaK MCTOYHUKY KU3HHM Ha 3eMJjie, OCHOBE €&
CYIIIECTBOBAHUS;

TIOBBIIICHUE YPOBHS AKOJOTUYECKOUW KYJIbTYPBI: IPUOOPETEHUE OMbBITA TUIAHWUPOBAHUS TIOCTYIKOB U
OIIEHKH UX BO3MOYHBIX TTOCJICICTBHI JIJISI OKPYKAIOIIEH CPEeIbI;

OCO3HaHUE TJIOOATBHOTO XapaKTepa KOJOTHIECCKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh HCIIOJIb30BaTh IPHOOpPETacMble MPH H3YYCHUH OWOJIOTHMU 3HAHUA M YMEHHS TpHU
perieHuu mpooJieM, CBA3aHHBIX C pallMOHAIBHBIM IPHUPOAOTIOIH30BaHUEM (COOIIOICHUE MTPABHII TIOBEICHUS
B TIPHUPOJIC, HAMPABICHHBIX Ha COXPAaHCHUE PABHOBECHUS B DKOCHUCTEMAaxX, OXPaHY BHJOB, 3KOCHCTEM,
ounocdepsl);

aKTUBHOE HEMPHUATHE IEHCTBUM, NPUHOCSIIIMX BpEI OKpYXAlolled MNpUpOAHON cpene, yMeHue
MPOTHO3UPOBATh HEOJArOMPUITHBIC 3KOJIOTHYECKHE ITOCJICACTBUS MPEANPUHUMAEMBbIX JACHCTBHH U
MPEAOTBPAIATh UX;

HaJIM4YUEe Pa3BUTOTO SKOJOTHYECKOTO MBIIIJICHUS, SKOJOTMYECKONH KYIbTYphI, OIbITAa JIEATEIbHOCTH
9KOJIOTMYECKON HAINPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B MO3HABATEIHHON, KOMMYHUKATUBHOM
U COLUMAIbHOM TMpaKTUKE, TOTOBHOCTH K YYacTUIO B TMPAKTHUYECKOW JEATEIBHOCTH HKOJIOTHUYECKOM
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JWAJOre KyIbTyp, CIIOCOOCTBYIOIIETO OCO3ZHAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YUTATENBbCKOM KYJIbTYphl KaK CpPEACTBA B3aUMOJACHCTBUS MEXKIY
JIOJIbMU ¥ TIO3HAHUS MUPA;

MMOHUMAaHKe CHeNU(PUKNA OMOJIOTHU KaK HAyKH, OCO3HAHUS €€ PoJu B (OPMUPOBAHUU PAITUOHATHHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO TPEACTAaBIEHUS 00 OKPYXKAloIIeM MHpE KaK O EIMHCTBE



NPUPOJBI, 4YeJIOBEKa W OOlIecTBa, B MO3HAHWU TNPUPOJHBIX 3aKOHOMEPHOCTEH W pEHICHHH NpobieM
COXPAHEHHUs [IPUPOJHOTO PABHOBECHUS;

yOKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMM JUIS COBPEMEHHON HMBWIM3AIMUHU: OOECIIEYECHUsT HOBOTO
YPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX pelIaTh pecypcHbIC
npoOseMbl pa3BUTHS 4YEIOBEYECTBA, MOMCKA MYTEH BBIXOJAa W3 INIOOATBHBIX JKOJOTUYECKUX HpoOIeM H
o0ecrieyeHus nepexoja K yCTOWYMBOMY Pa3BUTHIO, PAIlHOHAIBHOMY HCIIOJIB30BAHHUIO MTPUPOHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTb B MOJYYEHUH OMOJOIMYECKHUX 3HAHUU B LIEJSAX MOBBIILIEHUS OOLIEH KyJIbTYpHI,
€CTeCTBEHHO-HAYYHOU IPAMOTHOCTH, KaK COCTAaBHON 4acTh (PyHKIMOHATBFHOW IPaMOTHOCTH O0YYarOIIMXCS,
dbopMupyeMOi TIpH U3ydeHUU OUOJIOTHH;

[IOHUMAaHHUE CYIIHOCTH METOJOB IO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
HCIOJIb30BATh MOJy4YaeMble 3HAHMUS JJI1 aHalu3a M OOBSICHEHMs SBJICHUM OKpYKaloLIero Mupa Hu
MIPOUCXOJSIINX B HEM U3MEHEHU, yMEHHE JieflaTh 000CHOBaHHbIE 3aKIIIOYEHHSI HA OCHOBE HAY4HBIX (DAKTOB
Y UMEIOLINXCS IaHHBIX C IIeJIbIO MOJIYUY€HHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCII0JIb30BAaTh OMOJIOTMYECKHE 3HAHMS JUIsl pelieHusl MpolsieM B
pealIbHBIX KU3HEHHBIX CUTYalHsIX;

OCO3HAHME IIEHHOCTH HAyYHOM JI€ATENbHOCTH, TOTOBHOCTH OCYIIECTBIISTh HPOEKTHYIO H
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa3oBaHHUIO, K AKTHBHOMY
MOJIyYE€HUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METANPEIAMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3ylbTaThl OCBOCHUSA ydeOHOro mpeamera «buojorusy BKIIOYAIOT: 3HAUYKMMBbIE
st GOPMHPOBAHUS ~ MHUPOBO33PCHHSI  OOYJAIONMIUXCS  MEXKIUCHHUIUIMHAPHBIE  (MEXIPEIMETHBIC)
oOlIeHay4HbIe TOHATHUS, OTpa)kalollhe IEJIOCTHOCTh HAyYHOW KapTUHbI MUpa U CHEHU(PHUKY METOJIOB
MO3HAHUS, UCIHOJB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPIHsl, SIBICHHE, IMPOLIECC, CHCTEMA,
Hay4yHbIi (haKT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIeNOBaHHE, HAOIIOACHUE,
U3MEpeHue, OKCIEPUMEHT U JpYrux), YyHHUBeEpcajbHble y4eOHble JelcTBUA  (NO3HABaTeIbHbBIE,
KOMMYHHMKaTHBHBIC, PETryIATHBHbIE), oOecrnieunBatoiue popmupoBanue GyHKIMOHAIBLHONW IPAMOTHOCTU U
COLIMANIBHOW KOMIIETEHIIMH OOy4aromuXcsi, CHOCOOHOCTh OOYYalOMIMXCS HCIOIb30BaTh OCBOCHHBIE
MEXJAUCUUIIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS U  YHHUBEpcaJbHble YyueOHbIE JEHCTBUS B
M03HABATEIbHON U COLUANIBHOMN MpPaKTUKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOTPaMMBI CpPEIHEro oO0Iero oO0pa3oBaHMs JOKHBI
OTpaxarb:

OBiajjeHHe YHMBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITHPOBATEH U aKTyaIM3UPOBATh MPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BAaTh MPH OCBOCHHM 3HAHUM TNPUEMBI JIOTUYECKOTO MBIIUIICHUS (aHaiau3a, CHHTE3a,
CpaBHEHHUs, KIacCHU(HKAIMK, 0000IIEeHNUs), PACKPHIBATh CMBICT OHOJOTHYECKUX TMOHSATUH (BBLACTATH HUX
XapaKTepHbIe TPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHUMH MOHATHIMHU);

OTIpEeNATh LEH NAeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHM WX JOCTH)KEHHS, COOTHOCHUTH
PE3yIbTaThl JEATENBHOCTH C MOCTABIEHHBIMHU EJISIMH;

MCIO0JIb30BaTh OMOJIOTUYECKHE MOHITHS ISl 00bSICHEHUs (DAaKTOB U SBJICHUI KUBOU MTPUPOIBI;

CTPOUTH JIOTUYECKHE pacCyXJIeHUs (MHAYKTUBHBIC, JACAyKTUBHBIC, [0 AaHAJOTUH), BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SIBIICHUSX, (DOPMYIHUPOBATHh BHIBOBI U 3aKITIOUCHHUS,

MPUMEHSITh CXEMHO-MOJENBHBIE CPENICTBA JJIsl IPEJICTABICHUS CYIIIECTBEHHBIX CBS3EH U OTHOIICHH B
M3y4aeMbIX OMOJIOTHUECKUX OOBEKTaX, a TakKe MPOTHBOPEUUN PA3HOTO POJA, BBISBIEHHBIX B Pa3UYHBIX
MH(OPMAIMOHHBIX UCTOYHUKAX;



pa3pabaTbiBaTh IUIaH pELICHHS MPOOJEeMBbl C YYETOM aHalIM3a HMEIOIIUXCS MaTepUAbHBIX U
HEMAaTepPHAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTb, OLIEHMBATh COOTBETCTBUE PE3YIbTATOB LEJISIM, OLIEHUBATH
PUCKH TOCIIEACTBUH IEATEILHOCTH;

KOOPAMHUPOBATH U BBIMOJHATH pabOTy B YCIOBHUSAX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aHMOJICHCTBUS,

pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIICHUH )KMU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATENbCKHE IeHCTBHSI:

BJIAJICTh HAaBBIKAMU y4eOHO-HCCIIEAOBATEILCKON M MPOEKTHOW ESITETbHOCTH, HABBIKAMH Pa3pelIeHHs
npo0iieM, CrOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY MOMCKY METOJIOB PEIICHHS MPAKTHIECKIX
3aJa4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

WCTIOJIb30BATh PA3JIMUHBIC BUABI IEATEIHLHOCTH IO MOJYYCHHIO HOBOTO 3HAHMHSI, €r0 HHTEPIIPETAIUH,
npeoOpa3oBaHNI0O W TPUMEHEHHIO B YUYEOHBIX CHUTYallMAX, B TOM YHCJIE IPH CO3JaHUU YIEOHBIX H
COIIMAIBHBIX MPOEKTOB;

(GbopMUpPOBATH HAYYHBIN THIT MBIIIJICHNS, BIaJIeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUYEBBIMHU TIOHSATHSIMA
¥ METO/IaMH;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4d B 0OpA30BATENbHOUN JEATEITHHOCTH M KHU3HEHHBIX
CUTYalUsX;

BBISIBJIATH TPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyalHM3HpOBaTh 3aady, BBIABHTATh THIOTE3Yy €&
peleHus, HaxXOIUTh apryMEeHTHl JUIS JO0Ka3aTelIhCTBA CBOMX YTBEPXKICHHW, 3a/1aBaTh IapaMeTphl W
KPUTEPHUH PEIICHHS;

aHAM3UPOBATh MOJYYCHHBIE B XOJ€ PEIICHUS 3a/la4d Pe3yJbTaThl, KPUTHYECKH OIEHHBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBII OIBIT;

OCYLIECTBIIATh  ICJICHANpPABICHHBIH MOUCK IEpeHoca CpPeICTB M CIOCOOOB  JeicTBUSA B
poheCcCHOHANBHYIO CPEY;

YMETb IEPEHOCUTh 3HAHUS B IO3HABATENBHYIO M PAKTUYECKYIO O0IACTH KU3HEAEATEIHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00IacTel;

BBIIBUI'aTh HOBBIE WJEH, INpelylaraTb OPUIMHAJIbHBIE MOJXOJbl M PELICHUs, CTaBUTh MPOOJIEMbl U
3aJauy, JIOIyCKAIOI1e albTepHATUBHbIE PELLICHMSI.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATbCSI B PA3JIMYHBIX HCTOYHUKAX HHMOpManuu (TeKcTe yd4eOHOro mocobus, Hay4dHO-
HOIYJIIPHOM JIMTepaType, OMOJIOTMYECKUX CIOBapsX M CIPABOYHMKAX, KOMIIBIOTEPHbIX 0a3aX JaHHBIX, B
WuTepHere), aHanM3upoBaTh HHPOPMALMIO PA3IUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTUUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEITPOTUBOPEUMBOCTb;

(GbopMynUpoOBaTh 3apoChl U MPUMEHATh pa3IMYHbIe METOABI IPH MOMCKE U 0TOOpe OMOJOrHYecKon
uHpopMalny, He0OXOUMOI [T BBIIIOJIHEHUS yUeOHBIX 3a/1a4;

npuoOpeTraTh  OMBIT  MCHOJIB30BAaHUS  HMH(OPMAIMOHHO-KOMMYHMKATHBHBIX  TEXHOJIOTHUH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3JIMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (OpPMY MpeAcTaBieHUs OMOJIOTHYECKOM HHpopManuu
(cxemsl, rpaduky, AUarpamMMbl, TaOIHUIBI, PUCYHKH U JPYroe);

UCIOJb30BaTh HAYYHBIH A3BIK B KayecTBE CPEACTBA MpH padore ¢ OHoJIorHueckoil MHpopMmarmei:
IPUMEHATh XUMHUYECKUE, (U3NYEeCKHe W MaTeMaTHUeCKHe 3HAaKU M CHUMBOJIBIL, (opMynbl, abOpeBuaTypy,
HOMEHKJIaTypy, UCIOJIb30BATh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH;

BJIaJIeTh HAaBBIKAMM PpACIO3HABAaHUS W 3alIUThl HMHPOpPMALWHU, HWHPOPMALMOHHOM O0e30macHOCTH
JMYHOCTH.

OsiaieHMe YHUBEPCAJIbHBIMUH KOMMYHUKATHBHBIMU /1 CTBUSIMM:

1) ob6menne:



OCYIIECTBIISITh KOMMYHHKAllMM BO BceX c(epax >XU3HU, aKTUBHO Y4YacTBOBATh B JUAJIOTE WU
JUCKYCCUU II0 CYLIECTBY OOCyXJaeMOW TeMbl (YMEHHE 3aJlaBaTh BOIIPOCHI, BBICKA3bIBATh CY)KJICHUS
OTHOCHUTEJIBHO BBIIIOJHEHUS IpEeAJaraéMoi 3aJadd, yYUTHIBaTb MHTEPECHl U COTJIACOBAHHOCTH IO3MIIMM
JPYTUX YY4aCTHUKOB JIMAJIOTa UM TUCKYCCHUH);

pacrio3HaBaTh HeBepOalbHbIE CpEICTBA OOLICHMS, NOHUMATh 3HAYCHHWE COLMAIBHBIX 3HAKOB,
MPENOCHIIOK BOBHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUui, YMETh CMSTYaTh KOH(QIUKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CcIOcOOaMM OOIIEHHS M B3aUMOJEUCTBUSA, MOHMUMATh HAMEPEHUS APYruUX
JO/ICH, TPOSIBIIATH YBAXKHUTEIBHOE OTHOIICHHE K COOECeTHHKY M B KOPpPEKTHOW (opme (GopMyaupoBaTh
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

MIOHUMAaTh U HCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAMBHIYaJbHON pabOThl MpU pPELICHUH
Oouosnormuyecko  mpoOneMbl, OOOCHOBBIBaTbH  HEOOXOAMMOCTh  INPUMEHEHHS  TPYNNOBBIX  (opM
B3aUMO/ICHCTBUS NPU pelIeHUH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTHUKY U METO/Ibl COBMECTHBIX JIEHCTBUI € YUETOM OOLIMX MHTEPECOB U BOZMOXKHOCTEH
KaXKJIOTO WIE€HA KOJJIEKTUBA;

MPUHUMATh I€JI1 COBMECTHOM JESTENIbHOCTH, OPraHW30BbIBaTh U KOOPAWHUPOBATH AECUCTBUS MO €€
JOCTHKEHHIO: COCTaBJIATH IJIaH JEMCTBUIM, paclpenensTh poju ¢ y4ETOM MHEHHUI y4aCTHHUKOB, OOCYXKIaTh
pe3ynabTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaueCTBO CBOEro BKJIaJa M KaXKJOTO YYacTHHKAa KOMaHIbl B OOHIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBbIE MTPOEKTHI, OLIEHUBATH UJIEU C TIO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOM
3Ha4YMMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPATETHYECKOE IOBEIEHHE B PA3IMUYHBIX CHUTYalUsAX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHUBHBIM.

OgJaieHNe YHUBEPCAJIBHBIMH PeryJsiTHBHBIMH el CTBUSIMU:

1) camoopraHu3zanus:

UCIOJb30BaTh OMOJOTMYECKHE 3HAHMS JJIS BBIABIECHUS MPOOJEM M HMX PELICHHs] B JKU3HEHHBIX U
y4eOHBIX CUTYyalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMUYECKUX 3HAHUM LI€JIE€BbIE U CMBICIOBBIE YCTAHOBKU B CBOUX AECHUCTBUSX
U TIOCTYIKaX IO OTHOILEHUIO K )KUBOW IPUPOJIE, CBOEMY 3[J0POBBIO U 3[JOPOBBIO OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIIATh IO3HABATEIbHYIO JEATENbHOCTb, BBIABIATH MPOOIEMbI, CTaBUTh U
(bopMynupoBaTh COOCTBEHHBIE 3a7]aull B 00Pa30BATEIILHON JESITEIbHOCTH U JKU3HEHHBIX CUTYALIUsAX;

CaMOCTOSITEJIBHO COCTaBJATh IUIAH peUIeHuss NpoOieMbl € y4ETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUM];

Jie71aTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO LIMPOKOW 3PYJUIIMK B pa3HbIX 00JACTAX 3HAHHM,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) cAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATH COOTBETCTBHUE
pe3yabTaTOB LENAM;BIa/leTh HABbIKAMU I103HABATEIbHON pe(IeKCMH KaK OCO3HAHUS COBEpIIAEMbIX
JEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3Y/IbTaTOB U OCHOBAHUM, MCIOJIb30BaTh MPUEMBI pedIexcun
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MIPU aHAIIU3€E PE3YJIbTaTOB JEeITEIbHOCTH;

3) npuHATHE ce0sl U APYrUX:



MPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

IPU3HABaTh CBOE IIPABO U MPaBO APYTUX Ha OIIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.
HNPEIMETHBIE PE3YJIBTATbBI

[IpenmertHbie pe3ynbraThl ocBoeHHs mporpaMMbl COO mo O6uosioruu Ha 6a30BOM ypOBHE BKIIFOUAIOT
cnenupuveckue s yaeOHoro npeamera «bruonorusy HaydHbIe 3HAHUS, YMEHUSI U CHIOCOOBI JCHWCTBUI 11O
OCBOCHHIO, MHTEPIPETAUU W IMPeoOpa30BaHUIO 3HAHWK, BHIBI JEATEIBHOCTH MO TOIYYEHHIO HOBOTO
3HaHUS W TPUMEHEHHUIO 3HAHWN B PA3IMYHBIX YYEOHBIX CHTYalUsAX, a TaKKE B PEaJbHBIX >KU3HEHHBIX
CUTYallUsiX, CBSI3aHHBIX ¢ OwWoyorueid. B mporpamme mpenMeTHbIe pe3ysibTaThl MPEICTABICHBI MO TOJaM
00y4eHwsI.

[IpenmetHbie pe3ynbTaThl OCBOEHUS YydeOHOro mpenmera «buonorus» 6 10 knacce TOIDKHBI
OTpakaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUM O MECTE W PO OMOJIOTHH B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (JOpMUPOBaHNH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MUPa W HAYYHOTO MHUPOBO33PEHHS, O
BKJIQJIe POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHONOTHH, (YHKIIUOHAIHHOMN
IPaMOTHOCTH YeJIOBEKA JIUTsl pEIICHUsI )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJECpKaHNE OMOJIOTHYECKUX TEPMUHOB W MOHSATHI: KU3Hb, KJIETKA, OPTaHU3M,
MeTabonu3M (0OMeH BeUIeCTB M MpEBpalleHHe JHEpPruH), ToMeocTa3 (camMoperyisiius), ypOoBHEBas
OpraHu3aIus KUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PEMPOIYKINs), HACIEACTBEHHOCTh, N3MEHYHBOCTD,
POCT U pa3BUTHE;

yYMEHHE H3JaraTh OMOJIOTHYECKHE TeOpHH (KJIETOYHAs, XpPOMOCOMHAas, MYTAI[MOHHAs, LIEHTpaJbHas
norMa MoJeKyisipHou Owmosorum), 3akoHbl (I. Mengens, T. Moprana, H. 1. BaBunoBa) u yuenust (o
IIEHTpaX MHOTO0Opa3usl U MPOUCXOKACHUS KyIbTypHbIX pacteHuii H. Y. BaBuiosa), onpenensats rpaHuIibl
UX IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHE BJaJleTh METOJaMU HAy4YHOI'O TO3HAaHHS B OWOJIOTUH: HAONIOJEHHE U ONHCAHUE KHUBBIX
CHCTEM, IIPOLIECCOB U SIBICHUHN, OpraHU3alusl U NpoBeIeHHEe OMOJOrHYeCKOro SKCIIEpUMEHTA, BbIABHKEHUE
TUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU BEJIMYUHAMHU, OOBSICHEHUE TMOJYYCHHBIX
pe3yNbTaTOB, HUCHOJB30BAHHBIX HAYYHBIX MOHSATHH, TEOpUM M 3aKOHOB, yMEHHUE [eJiaTh BBIBOJbBI Ha
OCHOBAHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE TPU3HAKH BHPYCOB, KIETOK MPOKAPHOT M  3YKapHUOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHa BEILIECTB H
MIPEeBPAIIEHUS SHEPTUU B KJIeTKe, (POTOCHUHTE3a, TUIACTUYECKOTO U PHEPTeTUYECKOro 0OMeHa, XeMOCHHTE3a,
MUTO3a, MEH03a, OIJIOJOTBOPEHHUS, PAa3MHOKEHHUS, HHAWBHIyaIbHOTO Pa3BUTHsI OpraHiu3Ma (OHTOreHe3);

YMEHHE MPUMEHATh MOJYYCHHbIE 3HAHUS JUISI OOBSICHEHUS OMOJIOTUYECKHX IPOLIECCOB M SIBICHUH,
JUI TIPUHATHS TMPAKTUYECKUX PElIeHWH B TMOBCEIHEBHOM JKM3HMU C IENbI0 oOecreyeHus 0e30MacHOCTH
CBOET0 3I0POBbsl U 3JI0OPOBBSl OKPYXKAIOIIMX JIOACH, COOJIOACHHS HOPM TPAaMOTHOTO TOBEJICHUS B
OKpYKarollel MPUPOAHOHN cpelie, MOHUMaHUE HEOOXOAMMOCTH HCIOIb30BaHUS JOCTHXKEHUN COBPEMEHHON
OMOJIOTUU U OMOTEXHOJIOT M JJISl pallMOHAIBHOTO PUPOAOIIOIB30BAHNUS;

YMEHHE pellaTh 3JIeMEHTapHble I'€HETHUeCKHe 337adyd Ha MOHO- M JUTHOPUAHOE CKpEIIMBaHUE,
CIIETIJICHHOE Hacle/l0BaHUe, COCTaBIATh CXEMbl MOHOTMOPHIHOTO CKpELIMBaHMUSA JUISL MpeJcKa3aHHs
HaclleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATh JIAOOPAaTOpHBIE U NpaKTHUeCKHe paboThl, COOMIOAATh MpaBWiia MpH padoTe ¢
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBaHUEM;

YMEHHUE KPUTHUYECKH OIICHUBATh U MHTEPHPETHUPOBATHh MH(POPMAIMIO OHMOJOTHYECKOTO COIEp KaHus,
BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CpEACTBa MAaccoBOM MHGoOpManuwu,
HAy4YHO-TIONMYJISIpHBIE MaTepualibl), ATUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIEOBaHUI B Ouosoruy,
MeaULMHE, OMOTEXHOJIOTHH;



YMEHHE CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC W YCTHBIE COOOIICHHS, 00001as OHOJOTHYECKYIO
MH(OPMALIUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh MOHATHIHBIN amnmapaTr OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpenaMera «buonorus» 6 11 Kaacce NOIHKHBI
OTpaXarh:

c(hOpPMUPOBAHHOCTH 3HAHUU O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KApPTUHBI MHPA U HAYYHOTO MHPOBO33PEHUS, O
BKJIAJIC POCCHMCKMX U 3apyOeKHBIX YYECHBIX-OHMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHAILHOM
IPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUS )KU3HCHHBIX 33]1a4,

YMEHHE PaCKPBIBATh COJCPKAHUE OMOJIOTHUECKUX TEPMUHOB M TIOHATUI: BUJI, TIOMYJISIIIHS, TEHODOH],
IBOJIFOIIMS, JBIDKYITUE CHITBI ((DaKTOPBI) IBOJIOIUH, MIPUCIIOCOOICHHOCTh OPTaHU3MOB, BHJI000pa30BaHHE,
IKOJIOTHYECKHE (PAKTOPBI, HIKOCHCTEMa, MPOIYIEHTHI, KOHCYMEHTBI, PEIyLEHThI, IEMH IUTaHUS,
9KOJIOTUYECKas MUpaMuIa, OuoreorieHo3, ouocdepa;

YMEHHE H3Jlarath OHOJIOTHYECKHE Teopuu (dBoyonroHHas Teopus Y. JlapBuHA, CHHTETHYECKAS
TEOpHUsl DBOJIIOIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apojpimeBoro cxoiactBa K. M. bapa, uepemoBanms
TJIaBHBIX HampaBieHuil u myrei sBomonnu A. H. CeBeproBa, yuenust o 6uochepe B. W. Bepnaackoro),
OTIPEJICIIATH TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJAJIETh METOJaMU HAYYHOT'O IMO3HAHWS B OWOJIOTHH: HAOIOJICHUE W OINHCAHUE KHUBBIX
CHCTEM, TIPOIIECCOB U SIBJICHUM, OPTaHU3alNs ¥ MTPOBEICHUE OUOJIOTHIECKOTO YKCIIEPUMEHTA, BBIJIBIIKCHHE
TUTIOTE3bI, BBISABIICHUE 3aBUCUMOCTH MEXIYy HCCICIYEeMBIMA BEIMYMHAMH, OOBSICHCHHE ITOJTyUCHHBIX
pe3yJbTaTOB, HWCIOJH30BAHHBIX HAyYHBIX IOHATHH, TEOPHA W 3aKOHOB, yYMEHHWE JIeJIaTh BBIBOJBI Ha
OCHOBAHUH TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATH CYIISCTBEHHBIC TMPU3HAKA CTPOCHHUS OWOJIOTHUECKUX OOBEKTOB: BHJIOB,
MOMYJSIIUM, TPOAYLUEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOTEOIIEHO30B M HSKOCUCTEM, OCOOEHHOCTH
MIPOLIECCOB: HACJIEICTBEHHOU M3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUJI000pa30BaHus,
MPUCTIOCOOIEHHOCTH OPraHW3MOB, AEUCTBUS SKOJIOTMUECKUX (PAKTOPOB Ha OPraHU3MBbI, IEPEHOCa BEILECTB
U TIOTOKAa DHEPrUM B D3KOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHHIl B HKOCHCTEMax CBOEH MECTHOCTH,
KPYTrOBOpOTa BEIIECTB M OMOT€OXUMHUUYECKHX ITUKIIOB B Onocdepe;

yYMEHHE MPUMEHATh MOJyYeHHbIE 3HAHUS JUISI OOBSICHEHHS OMOJIOTHYECKHX IMPOLIECCOB U SIBICHUH,
JUIA TIPUHATHS MPAKTUYECKUX PEIIeHUH B MOBCEIHEBHOM JKM3HMU C LENbl0 oOecrieyeHus: 0e30MacHOCTU
CBOET0 370POBbsI U 3JI0OPOBBSl OKPYXKAIOUIMX JIOAEH, COOJIOACHHS HOPM TI'PAaMOTHOTO TOBEICHUS B
OKpY’Karolllel MPUPOIHON cpelie, MOHUMaHHE HEOOXOIMMOCTH HMCIIOJIb30BAHUS TOCTHKEHUN COBPEMEHHOMN
OMOJIOTHH 7Sl PallMOHATILHOTO MIPUPOI0IOIB30BaAHUS;

YMEHHE pellaTh 3JeMEHTapHble OHUOJIOTMYECKUE 3a/layM, COCTaBISITh CXEMbl MEPEHOCa BEIIECTB U
SHEPruM B dKocucTeMax (Leny MUTaHus);

YMEHHE BBIMOJIHATH JTA0OPATOpHBIE M MpPaKTHUYECKHuEe paboThl, cOONIOAATh MpaBWiia MpU padoTe C
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKHU OIICHWBATh U WHTEPIPETHPOBATh MH(OPMALINIO OHOJIOTHYECKOTO COICpKAHUS,
BKJIIOUAIOUIYIO TICEBJIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX MCTOYHHMKOB (CpeACTBa MaccoBoi uHGoOpMaIuw,
HAy4YHO-TIOMYJISIPHBIE MaTepPUAIIbl), pACCMATPUBATH TTI00ANTbHbBIE IKOJIOTUYECKUE MPOOIEMbI COBPEMEHHOCTH,
(hopMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOIIEHHS, 000011as OHOIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIH30BaTh MOHATHIHBIN anmapaTr OMOJIOTHH.



TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC (14ac* 34 negean=34 yaca)

KoauuecTBO
Ne /it HanmeHoBaHMe pa3je/ioB U TeM 4ACOB DJIeKTpOHHbIe (I (pPOBbBIE)
NPorpamMmbl o0pa3oBaTejibHbIE PeCypChl
Bceero
1 buonorus xak Hayka 2 Bubnmorexa [IOK
https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHu3aIus 1 Bubmmorexa LOK
https://m.edsoo.ru/7f41c292
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKUSHETEATCIEHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHuEe 1 MHAUBUIYAJIBHOE 5 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 bu6moreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi oprannu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 Pesepstioe Bpens 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34
ITPOIT'PAMME
11 KJIACC (14yac* 34 neaeau=34 yaca)
Kosan4yecTBo | JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM 4acoB (ungposbie)
NMPOrpamMmMbl oOpa3oBaTeJibHbIE
Bceero pecypesI
1 DBOMIOIIMOHHAS OHOIOTUS 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA 9 bubnuoreka [IOK
3emiie https://m.edsoo.ru/7f41cc74
3 OpranusMsl 1 OKpyXarolas cpeia 5 bubnmorexa IOK
https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PeszepBHOe Bpemst 2 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 kacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u np.; [lox penakuueii [Taceunnka
B.B. Axunonepnoe o6mectBo «M3aarensctBo «IIpocBemenne»
* buonorus, 11 xracc/ [Naceunuk B.B., Kamenckuit A.A., Pyomnos A.M. u np.; [lox penakuueii [Taceunnka
B.B. Akunonepsoe o6mectso «M3narensbctBo «lIpocsenienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

OEJIEPAJIbHASI PABOUAS ITPOTPAMMA

CPEJJHEI'O OBILIET'O OBPA3OBAHU A

BUOJIOT A

(6a3oBbrIit ypoBeHb)(misa 10-11 kaccoB oOpa3oBaTenbHBIX opranu3anmii) Mocksa-2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka L{TOK https://m.edsoo.ru/7f41aa8c
ttps://resh.edu.ru/

https://infourok.ru/

https://yandex.ru/

https://uchi.ru
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