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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke NpOrpaMMbl 1O OUOJIIOTUH TEOPETHUECKYI0 OCHOBY JJISI OINPENEIICHUS
HOIX0/M0B K (DOPMHUPOBAHMIO COJEp:KaHUs ydeOHoro mnpenmera «buomnorus» cocraBuin:
koHuentyaiababie nojoxenns @I'OC COO o B3anuM0OOYCIIOBIEHHOCTH LEJEH, CONEpiKaHHS,
pe3yabTaToB O0y4yeHHs U TPeOOBAHUN K YPOBHIO MOJIOTOBKHM BBITYCKHHUKOB, IOJOXEHUS 00
O0MMX LENSIX W MPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crennpuke OUOJIOrHuH,
e 3HAYCHWU B IMO3HAHWU S>KMBOM MPUPOIBI M OOECIEYEHHH CYLIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSM, OIIPEeNIEHbl OCHOBHBIE (DYHKIIMH IPOTrPAMMBI 110
OuoJsioruu u €€ CTPyKTypa.

IIporpamma o Guosoruu Ja€t MpeacTaBieHue o LelsX, 00 olIel cTpaTeruy o0y4eHus,
BOCIIUTAaHUsI M PaA3BUTUS OOyYarOMMXCS cpeacTBamMu ydyeOHoro mnpenmera «buomorusy,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEpKaHUE, €ro CTPYKTYpy, paclpelelieHue I0
paszenam W TeMaM, PEKOMEHIYEMYIO IOCIIE0BAaTeIbHOCTh U3yUeHHsI Y4eOHOro Marepuaia C
y4€TOM MEXIIPEIMETHbIX U BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTeJIbHOrO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarOLIIXCsl.

B nporpamMe no OHOIOrMM TakXke YUYUTHIBAIOTCS TPeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpeJMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATEIbHOCTH/yUeOHbIX JeHCTBUI 00ydaroMXCs 10
OCBOEHUIO COJIEPKaHUS OMOJIOTHMYECKOro 00pa30BaHusl.

B nporpamme mo 6umonorum (10—11 kmaccel, 6a30BBI YpOBEHb) peaii30BaH MPUHITUI
IPEEMCTBEHHOCTH B HW3y4YeHUHM Ouonoruw, Oiarojapss dYeMy B HEH MPOCMAaTPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPUEHTALMI  JIMYHOCTH, HSKOJOTHYECKOTO  MBIILICHHS,
OpEeACTaBICHUH O 370pOBOM o0O0pa3e KHU3HM U OEpeXHbIM OTHOIIEHHMEM K OKpY’Karomien
npupoHoii cpese. [loaTomy Hapsay ¢ U3yuyeHueM 001eOMOIOTHYECKUX TEOPH, a TaKKe 3HAHUI
O CTPOEHHUM KMBBIX CHCTEM Pa3HOTO PaHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX
IPOIIECCOB B TIPOTPaMMe 110 OMOJIOTHH Y/IEIIEHO BHUMAaHUE HCIIOb30BAaHUIO TIOTYYCHHBIX 3HAHUT
B TIOBCEJHEBHOW KM3HM JJI PpEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWI  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHMUS,
000CHOBaHMS KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’KaloIleld NMPUPOIHON cpese,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATETHPHOCTH 4YEIIOBeKa Ha COCTOSIHUE NPUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCWIEHHE BHUMaHMS K IPUKIAJHOW HAINpPaBICHHOCTH Yy4eOHOro
npeamera «BbHOTOTHS MPOIUKTOBAHO HEOOXOIUMOCTBHIO OOECTICUeHHsI YCIOBUN IS peIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas Mpernoiaraet
dopmupoBaHre y OOYYarOIIUXCsS CIIOCOOHOCTH afanTHPOBAThCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MUpA.

buonorus Ha ypoBHe cpenHero obmiero oOpa3oBaHHs 3aHMMaeT BaxHoe mecTto. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOYydalOIIMXCs MPEACTaBICHUH O HAayyHOW KapTHHE MHUDA,
pacmmpsieT ¥ 0000IIaeT 3HaHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMH, CO3AAET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOM IPHPOJIBL,
dbopMupoBanus (yHKIMOHAJIHLHOW TPaMOTHOCTH, HABBIKOB 3JJ0pPOBOrO0 M Oe30macHOro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY .

Bombmoe 3HayeHWe OWONOTHST WMEET TakKe Ui pEIIeHUS BOCIHTATENBHBIX U
pa3BUBAIOIIMX 33]a4 CpeHero oouiero ooOpa3oBaHus, coluanu3anui odyyaromuxcs. M3yyenne
Omosornu odecneunBaeT yCIoBHs sl POPMUPOBAHUS WHTEIUICKTYTbHBIX, KOMMYHHKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KyJIbTYypbl, CHOCOOCTBYET HHTErpaiuu
OMOJIOTMYECKUX 3HAHUHI C MPEJICTABICHUSAMHM M3 JPYTUX Y4YeOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHble MONOXKEHUS O MpeAHA3HAYEHUH Y4eOHOro mpeaMera



«buonorus» cocTaBUIIM OCHOBY ISl ONIPEIETICHUS [TOAXO0/I0B K 0TOOPY U CTPYKTYpPUPOBAHUIO €TI0
CoJIeprKaHusl, IPEJCTABICHHOTO B IIPOTpaMMe 110 OUOJIOTHH.

OT160p conepkanus yuedHoro npenmera «buonorusp» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UILUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPBHIM OO0YYArOIIUECs JOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaYUMbIe ISl (POpMUPOBaHMS OOIIEH KyJIbTYpbl, ONPEACISIONne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYXKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM KU3HU U MPAKTHUECKON nesTenbHocTH. Ocoboe MECTo B ATOM CHUCTeMe 3HAHUI
3aHMMAIOT 3JIEMEHTBHl COJCpPXKaHUSA, KOTOpble CIyXXaT OCHOBOW Ui  (HOPMUPOBAHHS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U ILEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypHpOBaHHE COJiepKaHusl y4eOHOro MmaTepuana B IporpaMMe MO OHOJIOTHUH
OCYILECTBIICHO C y4&TOM MPHUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMYUTENLHBIX 0COOCHHOCTSIX
YKUBOM IPUPO/IBL, O €€ YPOBHEBOM OpraHu3alliy U SBOJIIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera «buosnorus» BbAEIEHBI CIEAYIOUIME COAEpkKaTelbHble TuHUU: «buonorus
KaK Hayka. MeTonbl Hay4yHOTo no3HaHus», «Kierka kak Ouonornyeckas cucreMay, «Opranusm
Kak Omonornyeckas cucrema», «CucrteMa 1 MHOrooOpa3ue OpraHu4ecKoro MUpay», « IBOIIOLHUS
YKUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Henb u3yuenuss yuebHoro mpeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHne YMEHUM UCII0JIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH OOBEKTOB KMBOW MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX TPOOIIEM.

Hoctuxenue uenu usydeHus ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeIYIOIMUX 3a1ay:

OCBOEHHE O0YyYarOIIMMMCS CUCTEMBl 3HAHUN O OHOJIOTMYECKUX TEOPUSX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, MpaBWiIaX, CIYXKAIIMX OCHOBOW sl (OpMHUpOBaHUS
IPEJICTAaBICHU O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O METOAAaX HAay4YHOIO I103HaHUf,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX MHMBBIX CHCTEM Pa3HOrO YPOBHS OpraHu3alluy,
BBIJIAIOITUXCS] OTKPBITUAX U COBPEMEHHBIX MUCCIICIOBAHUIIX B OUOJIOTHH;

dbopMupoBaHue y oOydaroluxcs MO3HABATENbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTMHM HAayYHBIX B3IJISJIOB,
UJeN ¥ MOJIX0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJICHHE Yy oOOydwarommxcs oOued KyiabTypbl, (YHKIMOHAIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MHUpPA JKUBOW MPUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHue y OOydarolUMXcs YMEHUW HIUTIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKHX
3HAHUW B TMPAKTHYECKON [EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHA;

BOCHHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMSI UYEIOBEKOM IKUBOM MPUPOJBL,
HE00X0IMMOCTH OEpEeKHOT0 OTHOLIEHHUS K Hel, COOMIOIEHUS] STUYECKUX HOPM IpU MPOBEIACHUN
OMOJOTrUYECKUX UCCIIEJOBAHMI;

OCO3HaHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHHS YPOBHS SKOJIOTHYECKON
KYJBTYPHI, 1711 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHUI B TOBCEIHEBHOW >KU3HU JUISI OIEHKH
MOCNEACTBUM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpY’Karoulell cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHHE U COOIIOICHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUMA.

B cucteme cpennero obmero odpazoBanus «buosorusy, nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCS O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW o01acTu
«EcrecTBeHHO-HAYUHBIE TPEAMETHI.

Jlnst u3ydeHust 6uosoruu Ha 6a30BOM YPOBHE Cpe/IHEro o0Iero o0pa3oBaHusl OTBOJAUTCS
68 vacoB: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).



COJAEPKAHUE OBYYEHUA

10 KUIACC

Tema 1. buosorusi kak Hayka.

buonorus kak nayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponb Ouonoruu B
dbopMUPOBAHUN COBPEMEHHOM Hay4yHOI KapTuHbI Mupa. CucTemMa OMOJOTHYEeCKUX HayK.

Mertoabl MO3HAHUS )KUBOU MPUPO/IbI (HAOIIOIEHNE, IKCIIEPUMEHT, ONKCaHUe, U3MEPEHHE,
KJaccuukanus, MOJEITMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

Hoptpetsl: Y. Hdapun, I'. Mennens, H. K. Konbuos, J[xx. Yorcon nu ®@. Kpuk.

Tabnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IIPUPOBD».

JlabopaTopHble U NpaKkTH4YecKne padoThbi:

[Ipaktuueckast pabora Ne 1. «lcnonbp3oBaHue pasnMuHBIX METOJNOB IPU H3YYEHUU
OHOJOTUYECKHX O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI U X OPraHU3aIUs.

Xusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus Ouonoruu. OTivuue >KUBBIX
CHCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpoiicTBa OuocucteM U HX pa3HooOpa3ue. YPOBHM OpraHu3al OUOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAaHEBbIA,  OPraHU3MEHHBIM,  MOMYJISLUUOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpanum:

Tabnauiel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpraHU3allMM >KUBOMN
PUPOIBD».

O6opynoBanue: Moaens Mojekysl JJHK.

Tema 3. XumMHu4eCcKHil COCTAB U CTPOCHHE KJICTKH.

XWMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTBHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHbIE BEILIECTBA.

OyHKIMM BOJbI M MHUHEpPAJIbHBIX BellecTB B kierke. [lojaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumbie
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl OEIKOBON
MOJIEKyJbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonorndeckue GpyHKIMHU OEIKOB.

®epMeHTHl — OMoNOrMueckue Karanusatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamubbel.  Ormianuust  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpPOB.

VYraeBosl: MOHOCAaXapH bl (TI0K03a, prubo3a 1 1e30Kcupru003a), Jrucaxapuabl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, IeJIoao3a). buomorndyeckue (yHKUNUN
YTJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qochonmunuael, crepounsl. ['mapodunsHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GyHkumu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHMIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKI€MHOBBIX KUCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne un dynkuum PHK. Bunet PHK. AT®: crpoenue u

byHKIMN.



[uTonoruss — Hayka o kierke. KierouHas teopus — mpuMep B3aUMOJCUCTBUS UACH U
(akTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHUS KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmue mpu3Haky KJIETOK: 3aMKHYTas Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTe3a Oeka.

Tunsl KIETOK: JyKapuoTHyecKas W mpokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kiueTku. Kierounas crenka 6akrepuii. CTpoeHrne S5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTIINYUS PACTUTEIIBHON, )KHBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIMKC, UX (DYyHKIIHH.
[InasmaTtnueckas MemOpana, e€ cBoicTBa M (QyHkHuu. l[luTomnmazmMa u e€ OpraHOU[IBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaku, mmzocomsl. [lomyaBroHOMHBIE
OpraHoOMAbI KJIETKHA: MUTOXOHIPHUH, IIacTUAbL. IIponcxoxaenne MUTOXOHAPUNA U mactul. Buasl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOJH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHon10B KIETKHU. BritoueHus.

Snpo — perynsaTopHbIi neHTp KieTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuoria3ma,
XPOMATHH, AJIPBIILIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. llneinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Jlnarpammbl: «PacnipenesieHne XMMHUYECKHUX JJIEMEHTOB B  HEXHMBOW  HPHUPOLE»,
«Pacnpeenenre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuuer u cxemsl: «Ileproguueckas Tabiua XUMHUECKUX AJIEMEHTOBY, «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne MoneKyisl 6emnka», «CtpoeHue hepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne momnekynslt ATDy», «CtpoeHne 3ykapruoTUIeCKOn
KJIeTKN», «CTpoeHue MKUBOTHOM KIeTKW», «CTpoeHHe pacTUTENbHOW KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIAEBOABDY, «JIMmuabm.

O6opyoBaHKe: CBETOBOM MHKPOCKOI, 000pyAOBaHUE il MPOBEACHUS HAOIIOJACHUIA,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENIbHBIX, KUBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble U paKkTHYeCKHEe PAadOThI:

JIaGoparopHnast padora Ne 1. «/3yueHne KaTalUTUYECKON akTMBHOCTH (pepMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl)».

JlaGoparopHas pabora Ne2. «M3ydeHue CTpOeHHs! KJIETOK pacTeHUil, *UBOTHBIX MU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHUCAHHUE».

Tema 4. ZKusHeaessTeJIbHOCTh KJICTKH.

OOmeH BemiecTB, WM MeTaOOIM3M. AccUMWIIMS  (TUIACTUYECKUM OOMEeH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboausma. Ponb
3aKOHOB COXPAaHEHUS BEIIECTB U DHEPTUU B TOHUMAaHUH METa00IM3Ma.

Tunbsr oOMeHa BemecTB: aBTOTPO(HBIA U reTepoTpodHbIif. Ponb depmeHToB B 00MeHe
BEIIECTB W MTPEBPAIEHUH YHEPTHH B KIIETKE.

@otocunte3. CperoBas u TeMHoOBasg (aszbl (oTtocuHTe3a. Peakuun ¢orocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a /IS KU3HU Ha 3emuie. Biusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHA.

XeMocuHTe3. XeMOCHHTE3UpYoIIHe OakTepun. 3HAYCHHUE XEMOCHWHTEe3a JJIs KU3HH Ha
3emuite.

DOHepreTuyeckuii oOMEH B  KieTke. PacmieruieHne BemecTB, BBIJCICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. [ nukonus. bpoxenue u
ero Buapl. KucmopomHoe OKHCICHHWE, WIM KIETOYHOE jAbixaHue. OKHCITUTEThHOE
docdopmmupoBanne. IPHeKTUBHOCTH IHEPTETHIESCKOTO OOMEHA.



Peaknun wmatpuunoro cuHTe3a. ['enermueckas wuHpopmanus u JIHK. Peammzamms
TeHEeTHYeCKOoi MHpopMau B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtarnbl TpaHcaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocoMm B OnocunTe3e Oenka.

Heknerounsie ¢opmbl xu3HM — Bupycbl. Hcropuss otkpbiTus BupycoB (/.
W. ViBanoBckmit). OCOOCHHOCTH CTPOCHHUS W JKU3HEHHOTO IMKJIa BUPYCOB. bakrepuodaru.
bonesnu pactenuii, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BHUpycamu. Bupyc nmMMmyHonedunnra
gyenoBeka (BUY) — Bozoyaurens CITM/la. OOpaTtHasi TpaHCKpHIIHS, peBEpTa3a U WHTETrpasa.
[TpodunakTuka pacnpocTpaHeHUs] BAPYCHBIX 3a00I€BaHUIA.

JdemMoHcTpanum:
Ioptpetsr: H. K. Konsuos, /1. . Usanosckuii, K. A. Tumupsizes.
Tabmuiet ~ u cxemsl: «Tumbl  muTanmsy,  «Merabomuzm»,  «MUTOXOHIIPHSD,

«JHepreTuueckuii oomMen», «Xmnopormiact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHeTmueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenne u ku3HeHHBId 1wk Bupyca CIIM/la, Oaktepuodaray,
«Pennmukanus JJTHK».

O6opynoBanue: moaenu-anmiukauun «Yasoenue [IHK u Tpanckpunius», «buocunres
Oenka», «CTpoeHHEe KIETKN», Mojieb cTpykTypsl JIHK.

Tema 5. Pa3MHOKeHNe U MHIUBUIYAJIbHOE PA3BUTHE OPTaHU3MOB.

KreTounslii muKI, WM KU3HCHHBIM WK Kietku. MaTepdaza m mmros. Ilporeccsr,
nporekaromue B untepdasze. Permnmukanus — peakunus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuoOTHUIl. JMIIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOXKEHUS U MHIWBHUIYalbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetku —muto3. Craguu mutosa. IIpoueccel, npoucxoasiiye Ha pa3HbIX CTaIusAX
MHTO3a. BHOJIOrMYECKHI1 CMBICIT MUTO3A.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TmosioBoe. Buasl  Oecriosnoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHue,
BETre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIHUH.

[TosoBO€ pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meiio3. Cragun meno3sa. Ilponeccsl, mpoucxonsamue Ha ctaauax Meinosa. [loBenenune
XpoMocoM B Mero3e. Kpoccunrosep. brongornyeckuii CMbICI M 3HAaYEHUE MEN03a.

I"ameTorenes — npouecc 00pa30BaHus MOJOBBIX KIETOK Y KUBOTHBIX. [1010BBIE JKee3bl:
CEMEHHHUKHU M SMYHUKH. OOpa3oBaHHWE W PA3BUTHE IOJOBBIX KIETOK — rameT (CrepMaro3ouf,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHed. (OcCOOEHHOCTH CTpPOCHMs SAHIEKIETOK H
cnepmaro3onioB. Omnonorsopenue. [lapreHorenes.

NunuBuayanpHoe pa3BuTHe (OHTOTEHE3). DOMOpHOHAIBbHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Yy MO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTpyJsius,
opranorenes. IloctamOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OpPraHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3 HBETKOBOIO pACTEHUS: CTPOCHUE CEMEHU, CTa NN
pa3BUTHS.

JdemoHcTpaumnu:

Tabnuiel u cxembl: «@OPMBI pa3MHOKEHHSI OPraHU3MOBY, «JIBOHHOE OIJIOOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue kieTkn 6akTepuin»,
«CTtpoeHue moJyoBbIX KIETOK», «CTpoeHne xpomocoMsel», «Kierounslii nukim», «Penmmkanus




JHK», «Mutos», «Meios», «lIpsMoe n Henpsimoe pazBUTHEY, «[ aMeTOreHe3 y MIIEKOMUTAOIIUX
U 4esioBeKa», « OCHOBHBIC CTaUH OHTOTI'CHE3a).

OO6opynoBaHKe: MUKPOCKOI, MHUKporpenaparbl «CriepMaTo30uIbl MIICKOTTHUTAIONIETOY,
«SlinexneTka miekonuTaromero», « Kapuokunes B kiieTkax Kopemika Jiyka», MarHuTHas MOJ1eJb-
anmukanus «/lenenue knetkny», monens JTHK, moxens Meradaznoit XpoMOCOMBI.

JlaGopaTopHble M IpaKTHYeCKHEe PadoThI:

JlabGopaTtopHas pabota Ne 3. «HabmroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

JlaGopatopHas pab6ota Ne 4. «M3yueHune CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHetuku. Vctopust pa3BuTHs TEHETUKU. Poip LUTOJIIOTMU U
SMOPHOJIOTHH B CTAHOBJICHUW I'€HETUKH. BKIIa pOCCHICKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHM, HHUTOICHETHYECKUH, MOJIEKYJIISIPHO-
reHeTndecknii). OCHOBHBIC T€HETHUUECKHE MTOHATHSA. [ eHeTHYeckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMax CKpEeIMBaHMI.

3aKOHOMEPHOCTH  HACIEIOBaHWSl  MPU3HAKOB,  ycTaHoBieHHble  [. Menaenem.
Monoru0OpuaHoe CKpenBanue. 3aKoH equH000pa3us THOPUIOB repBoro nokosienus. [Ipasumo
JIOMUHUPOBAHUA. 3aKOH pacllerieHus Mnpu3HakoB. [umore3a uumcToThl ramer. l[losHoe u
HETOJHOE JOMUHUPOBAHUE.

JluruOpuaHOoe  CKpeIlMBaHUE. 3aKOH HE3aBUCUMOIO  HAcClEOBaHUS  IPU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIWBAHUS. AHAIU3UPYIONIEE CKPEIIMBaHUE.
Hcrnonb30BaHME aHATTM3UPYIOMIETO CKPEIMBAHKS JIJIs ONIPEICTICHUS TEHOTHITA OCOOH.

CuennieHHoe HacienoBaHue npusHakoB. Pabora T.MopraHa 1o CHEIUIEHHOMY
HacJieIOBaHUIO reHoB. HapyliieHue crernieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ €eHeTuYeCcKue KapThl.

I'enetuka nmomna. XpoMOCOMHOE OIpEAEIEHHE Moda. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacienoBaHne TpPU3HAKOB, CUEIIEHHBIX C
IIOJIOM.

N3MeHunBOCTh. BH1bI H”3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. PoJib cpesbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKANUOHHOW H3MEHUYHBOCTH.
Bapuauunonsslil psa u BapuanvoHHast kpuas. Hopma peaknuu npusnaka. KonnyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U X HOpMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHON U3MEHYHBOCTH.

HacnencrBennas, Uiy reHOTUIIMYECKAst, U3MEHYMBOCTh. KoMOMHATHBHAS U3MEHUNBOCTD.
Meiio3 u TmONIOBOM mporecc — OCHOBAa KOMOMHATUBHONW W3MEHUYMBOCTH. MyTallOHHAs
n3MeHYNBOCTh. Kiaccudukanus wmyTtamuii: reHHble, XpOMOCOMHBIE, T'€HOMHBIE. YacTtoTa u
MPUYMHBI MyTanuii. MyTtarensble (akTopbl. 3aKOH TOMOJOTHYECKHUX PSIIOB B HACIEACTBEHHOMN
m3menunBoctu H. 1. BaBuiona.

BresinepHast HaclieICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruxka denmoBeka. Kapuorun denoBexka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKa:
TreHEealOTUYeCKUl, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHHA, MOJEKYJISIpPHO-
reHetndeckuii. COBPEMEHHOE OIPEJEICHUE T€HOTHUIIA: MOJHON€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoimipio [1[[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacronoKEeHHOCTHIO,
xpoMocomMHble Oone3Hu. ComaTuueckue ¥ TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHtMIIBI 3M10pOBOTO O00pa3a >KU3HU, JUATHOCTUKH, MPOMDUIAKTHKNA U JICUCHUS TEHETUUECKUX
Oone3neil. MeauKO-TeHETHUECKOe KOHCYJIBTUPOBAHME. 3HAYCHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPAIEHUH U JICUCHUHN TeHETHISCKUX 3a00JICBaHMI YeTIOBEKaA.

JdemoHcTpaumnu:



Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabauiel 1 cxembl: «K MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 [IUTOrC€HETUYEeCKasi OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«lurubpuanoe ckpeuBanue», «L{uTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUS,
«Merios», «BzanmoneicTBrue ajjieabHbIX T€HOBY, «I'eHeTnuecKkrne KapThl paCTEHUM, )KUBOTHBIX U
yesnoBeka», «l'eHeTnka mnosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUNIEHHOTO C II0JIOMY,
«KapuoTunsl YenoBeka W IKUBOTHBIX», «Bumbl wu3MeHumBocti», «MonudukammonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTHY.

O6opynoBanue: MoAenu-anminkanun «MoHorubpuaHoe ckpemuBanue», «HemonHoe
JOMHHHUpOBaHHEY», «JurmbpuaHoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlposoduna» (Hopma, mytauuu Gopmbl KPBUILEB U OKpPAcKu Tela), repdapuit
«I"0pOoX OCEBHOW».

JlabopaTopHble U NpaKkTH4YecKne padoThbi:

JlabopaTtopHas padota Ne 5. «M3yueHnue pe3yabTaToB MOHOTUOPUAHOTO M AUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIPENIapaTaxy.

JlaboparopHast padota Ne 6. «M3yueHne MoIu(pUKAIMOHHON N3MEHUYNBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIUOHHON KPUBOI.

JlaGoparopnass pabGora Ne7. «AHamm3 MyTamuii y JApo30QWIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[IpaxTnueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka U Ipolecc. 3apoKJIeHUE CEIeKLUUU U JAoMecTukauus. Yuyenue H.
H. BaBunoBa 0 HEHTpax MPOMCXOXKJIEHUS U MHOrooOpasus KyJIbTypHBIX pacTeHHid. LleHTpbl
IIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHbIE METO/Ibl CEeJeKIIMH. MacCcoBbIi M MHIUBUAYaAIbHBI OTOOPHI B CEIEKIMH
pacteHuii u KUBOTHBIX. OlleHKa 3KCTepbepa. bIu3KopoICTBEHHOE CKpelUBaHUe — UHOPUAMHT.
Yucras nuaud. CKpelBaHie YUCTIX TUHUN. ['eTeposuc, uinu rudpuHas cuina. HepoacrsenHnoe
ckpemyBaHue — aytOpuauHr. OtganéHHas ruOpuausanus U e€ ycnexu. MckyccTBeHHBbIN
MyTareéHe3 W IIOJY4Y€HHUE MOJIUILUIONI0B. JIOCTMIKEHHUS CEJIEKIMM pAcTeHHMM, *XUBOTHBIX U
MHUKpPOOPTaHHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas WH)KEeHepHs. OTalbl CO3JIaHHUA
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHUil. KiloHMpoBaHMe BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYecKHe M 3Tudeckue npodiemsl.. MO -
TFeHEeTUYECKU MOJIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpanuu:

Ioprpetsl: H. N. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. l1BaHOB.

Tabnauiel 1 cxembl: kapTa «LIeHTpbI MPOUCXOXKAEHUS W MHOrooOpasus KyJIbTYPHBIX
pacteHui», «Ilopoasl TOMalIHUX >KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHui», «OTaanéHHas
ruopunmzamus», «Paborel akamemuka M. @. lBanoBay, «llomumiongus», «OOBEKTHI
O6uoTtexHosorun», «Kiaerounele KyJabTypbl M KIOHHpOBaHUE», «KOHCTpyHpOBaHHE U MEPEHOC
TEHOB, XpPOMOCOM).

OO6opynoBaHue: MyJSDKU TUIOZOB UM KOPHEIJIONOB JTUKUX (OPM U KYJIbTYpHBIX COPTOB
pacteHui, repoapuii « CerbCKOX03sICTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI M JOCTH)KEHUS CEJIEKIMU PACTeHUN W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH YYacTOK, B TEIUIMYHOE
XO3SICTBO, nabopaTopuio arpoyHUBEpPCHUTETA W HAy4YHOTO LEHTPA)».




11 KUIIACC
Tema 1. DBosronMOHHAsA OHOJIOTHS.

[Ipennocsliku BO3HUKHOBEHMS JBOJIIOLIMOHHOM TEOPUHU. ODBOJIIOLUOHHAS TEOPUS U €€
MeCTO B OMOJIOTHH. BiusiHUE 3BONMIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYyK.

CBuzerenscrBa »BoMOLMU. [laleoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBICHUS
BUJIOB B MTAJICOHTOJIOTUYECKOH JIeTOMHCH, ITepexonblie (hopmbl. broreorpaduueckue: cXoacTBO U
pasnuuue ¢ayH u Gop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJACTBA U Pa3iIuyusi SMOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJOTUYHBIC, PYIUMEHTapHbIC OpraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. Ilpennocbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIoKymue Ccuibl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE IIpU
OTPaHUYEHHOCTH PECypCcoB, HeompenenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTD) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkpossomntonus. [Tomynsanus kak equHULa BUA U 3BOJIOLUY.

JBmkyme cuibl ((hakTopbl) SBOJIIOLWU BHIIOB B IpUpoje. MyTallMOHHBIN Mporece U
KOMOMHATUBHAsA U3MEHYMBOCTb. [lomynsuonHbIe BOJIHBI U Apeiid reHoB. M3omamus u Murparus.

EcrecTBeHHBII 0TOOp — HampabisrOmui (akTop HBoTrONHH. DOPMBI €CTECTBEHHOTO
otbopa.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJIbTaT 3BOIONUH. [IpuMeps! npucnocobaeHnii
y Opranu3mMoB. ApoMop(}03bl U UIMOAJANITALIUH.

Bun u Bugoo6pazoBanue. Kpurepuu Buaa. OcHOBHble (DOpMBI BHI000pa30BaHUS:
reorpauueckoe, 3K0JI0rHUECcKoe.

Maxkpoaomtonus. @opMbl 3BONMIONUM: (pUiIeTUYECKas,, TUBEPreHTHasi, KOHBEPIeHTHas,
napaiensHas. HeoGpatumocTs 3BosoLuy.

[IpoucxoxaeHue  OT  HecHelUAJIM3UPOBaHHBIX  npenkoB.  [Iporpeccupyromas
crenuanu3anys. AnanTuBHas paauanys.

JdemoHcTpaumnu:

Hoptpetsr: K. JIunnent, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'exkkensb, @. Mrosep, A. H. CeBeprios.

Tabmuuel  u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apOobIlIn
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®PopMbl OOprObI 3a CYIIECTBOBaHHEY,
«EctectBenHblit  0TOOp», «MHOroo0pasue copToB pacTeHui», «MHorooOpasue Mopos
YKUBOTHBIXY, «ITonmynsauumny, «MyTanuroHHas U3MEHYUBOCTDY, «Apomop(o3bD»,
«Mmnoanganranuny», «OO0mas nereHepanusy, «JBwxyume cuibsl sBomonuny», «Kapra-cxema
mapupyra myremectsus Y. Jlapsuna», «boprba 3a cymiectBoBaHue», «IIpucnocobieHHOCTH
opranusMoBy, «I'eorpaduueckoe Biu1000pazoBaHue», « IKOJIOTHYECKOE BUJ000Pa30BAHUEY.

O6opy10BaHME: KOJUIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMU OKPACKH, HA0OP IJI0JI0B U
ceMstH, kosutekuus «IIpumepsl 3aIUTHBIX TPUCTIOCOOIEHUH Y ) KUBOTHBIX», MOZETb «OCHOBHBIE
HaIpaBIJIEHUS IBOJIOLUNY», 00bEMHAs MoJieb « CTPOEHKE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoJuleKuus «DOpMbI COXPaHHOCTH MCKOMAeMbIX
’KUBOTHBIX U pacTeHMil», Mojenb anrmaukanus «llepexkpéct xpomocom», BllaxKHbIE MpenapaThbl
«Pa3Butne HacekoMoro», «Pa3zBuTHe mnATYIIKM», MHKporpenapar «Jlpozoduiay (HOpMa,
MyTaluu GOpMBI KPUILEB U OKPACKH Tella).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BUAOB 10 MOP(OIOTHIECKOMY KPUTEPHIOY.

JlaGoparopnass pabora Ne2. «OmucaHue NpPUCHOCOONIEHHOCTH OpraHusMa Hu eé
OTHOCHUTEIIbHOTO XapaKTepay.




Tema 2. Bo3HNKHOBeHME U Pa3BUTHE *KU3HU HA 3eMuie.

JloHayuyHble MpEACTaBICHUS O 3apOXkKACHUM XkU3HU. HayuHble rUnoTe3b BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOHoreHe3 M IMaHCIepMus. XUMUYecKas 3BONIONUS. AOHUOTEHHBIM CHUHTE3
OpPraHWYECKUX BEUIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTATBHOE IMOTBEPKICHUE XUMUYECKON
sBosronnu. HavaneHble aTamnsl Onosorudeckoit spomoruu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M UX HBOJIOIUSL.
PopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3zButue xxu3num Ha 3emiie 1o spam u nepuoam. Katapxeii. Apxeiickasi u mpoTepo3oickas
apsl. [1aneo3oiickas 3pa u € nepuoibl: KeMOPUNCKHUI, OPJOBUKCKUH, CHUTYPUICKHMA, IEBOHCKHH,
KaMEHHOYTOJIHBIH, IIEPMCKUI.

Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUA, MEIIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KJIMMAaTa M T€O0JOTMYECKHUX IporeccoB. OCHOBHBIE ATalbl 3BOJIIOIUN
PaCTUTEIHLHOTO U JKUBOTHOTO MHUpa. ApoMop(]o3bl y pacTeHuii 1 KUBOTHBIX. [losiBIIeHHE, paciBeT
Y BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak OTpa)keHue 3BOIIOIMH. OCHOBHbBIE CUCTEMATUYECKUE
CPYIIIIbl OPraHU3MOB.

OBontonusl  4yenoBeKa. AHTpoOnoJioruss Kak Hayka. Pa3BuTue mnpejacraBieHUl o
MIPOUCXOKICHUH YesloBeKa. MeTo1bl u3yyeHus: antponorene3a. Cxo/1cTBa M pa3iandus 4eJloBeKa
1 KUBOTHBIX. CHCTEMAaTUUECKOE TTOJIOKEHUE YeTIOBEKa.

JBuwxkyme cuibl  (dakTopbl) aHTpomoreHe3a. HacneacTBeHHas W3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUIl TpyZa, MBILIUICHUE,
peub.

OcHOBHBIE CTaJAMM ¥ BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAJIONMUTEKH, YETOBEK yMEbIii,
Uenosex npsimoxoadimui, YenoBek HeaHjepTanbCckuii, YenoBek pa3ymHbid. Haxomgku
HCKOITAaeMBIX OCTaTKOB, BPEMs CYIIECTBOBAaHUS, 00JAacTh paclpoCTpaHeHUs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYAHSL.

UYenoseueckue packl. OCHOBHBIE OOJIBIIUE PAChl: €BPOINECOUIHAsL (€Bpa3uiicKas), HErpo-
aBcTpanoujHas  (9KBaTOpUAIbHAs), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOIEHHOCTH IIPEJICTaBUTEIIEN YEIIOBEUECKUX Pac K YCIOBUSAM CylllecTBOBaHUS. EAMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

Ioprpetsl: @. Penu, JI. ITacrep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabnuibl u cxembl: «Bo3aukHOBeHne CONHEUHON CHCTEMBI», «Pa3BUTHE OPraHUYeCcKOro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kineTtka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpraHu4yeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS
YeNoBeKa M YelOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKHX HaXOJO0K
MPEKOB COBPEMEHHOI0 4YelnoBeKay», «/[peBHeilmme moam», «/lpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HeloBeuecKHne pachh».

Ob6opynoBanue: Mysbku — «IIpoucxoxnenne 4yenmoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIM M300pakeHUs KaMEHHBIX OpYIuit
MEepBOOBITHOTO YelIOBeKa (KaMHHU-YOIIEphl, pyomsia, cKkpediia), TeoXpoHOJIOTHYeCKass TabuIla,
KOJUIeKIUsA «POPMBI COXPAaHHOCTHU UCKOMAEMbIX KUBOTHBIX U PACTEHUIN.

JlabGopaTopHble U NpaKkTH4YecKue padoThbi:

[TpakTuueckast padora Ne 1. «M3ydeHre HCKOMAeMbIX OCTATKOB PACTEHUN U JKUBOTHBIX B
KOJUTEKIIHSX).

DKcKypcusi «IBOMIOLUSA OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbBINH WU
KpaeBeIUeCKU My3€eil).

Tema 3. Opranu3mbl U OKpPY:KaKIIAs cpeaa.



DKOJOrusl Kak HaykKa. 3aJayd M pa3fenabl HKOJOTHMH. MEeTOIbl HKOJOTMYECKHX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMsI ~ OpPraHU3MOB:  BOJAHAs,  HA3eMHO-BO3JAYyIIHAs,  IOYBEHHAas,
BHYTPUOpPraHU3MEHHas!.

Okonoruueckue ¢akropel. Knaccuduxamus skonornyeckux (akTopoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eliCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue  (QaxkTOphl:  CBET, TEMIEparypa, BIaXHOCTb. DoTonepuoausm.
[TpucnocoOieHus OpraHu3MoB K IEHCTBHIO aONOTHYECKHX (paKTOPOB. bruojgornyeckme puTMel.

buotnueckue Qakropel. Buabpl OHOTHYECKMX  B3aUMOJICHCTBUMN: KOHKYPEHLIHUS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomneparus, MyTyaJin3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCAIU3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aUMOJICHCTBUI JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU momyssiud. OCHOBHBbIE TIOKAa3aTeNU MOMYJISIUH:
YUCIEHHOCTh, IJIOTHOCTb, POXIa€MOCTb, CMEpPTHOCTb, MNPUPOCT, Murpanus. JuHammka
YUCIIEHHOCTHU MOMYJISIUY U €€ peryJsius.

JdemoHcTpaumnu:

Hoptpetsl: A. I'ymGonbar, K. @. Pynwe, 3. ['ekkens.

Tabnuiel u cxemsl: kapra «I[Ipuponnbie 30861 3emun», «Cpenibl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsauum», «3aKOHOMEPHOCTH POCTAa YHUCIEHHOCTH TOMYJISALIUU
uHy30pun-Tyhenbkm», «llumespie menmy.

JlaGopaTopHble H IpaKTH4YecKne padoThbi:

JlaboparopHast pabora Ne 3. «Mopdoiorudeckre 0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT
oOUTaHU.

JIaGoparopnas padota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktuueckas pabora Ne 2. «Iloncyér miI0THOCTH MOMYJISAIMI pa3HBIX BUOB PACTCHUID».

Tema 4. CooO1ecTBa 1 IK0JI0rHYeCKHEe CHCTEMBbI.

CoobmiectBo  opranuzmMoB —  OuoneHo3. CTpykTypel — OHOIIEHO3a:  BHIOBaf,
IIPOCTPAHCTBEHHAs, Tpopuueckas (nmuiiesas). Bunpl-nomunantel. CBs3u B OHMOLIEHO3E.

Okonorndyeckue cuctembl (3kocuctemsl). IToHaTtne 00 skocucremMe M OHOreoleHo3e.
OyHKIMOHATBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopor BemecTB M MOTOK 3HEpruu B 3Kocucteme. Tpoduyeckue (muIIeBbIE) YPOBHU
skocuctembl. [lumieBbie menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OMoMacca,
OPOAYKIUS. ODKOJOTMYECKHe NHpaMHJbl: HPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOHUMBOCTh, CAMOPETYJIISIHS, pa3BuTre. CyKieccus.

ITpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOocHCTeMa XBOMHOTO WiIH
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpOINOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOo3kocucTeMsl. buosnoruueckoe u
XO03sICTBEHHOE 3HAUEHHNE arPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopasznoobpazue kak (pakrop yctohuuBocTH 3KocucTeM. CoxpaHeHHe OMOIOrnYecKoro
pazHo0Opa3us Ha 3emIe.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa OHOChEpHI.
Kupoe BemectBo u ero ¢QyHkiuu. OcoOEHHOCTH OuOchepbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopoTsl BemiecTB M OMOTCOXMMHYECKHE IMKJIBI DJIEMEHTOB (YIIIepoja, azoTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emimn. AHTpOIIOTeHHBIE M3MEHEeHHS B Onocdepe. [ modansHbIe
HKOJIOTHUECKUE MPOOIIEMBI.

CocymiecTBoBaHue MPUPOJIBI U uenoBeuecTBa. CoxpaHeHre OnopazHooOpa3usi Kak OCHOBA
ycroitunBoctu 6ruocdepsl. OCHOBA PAlMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU peCypcaMH U UX
UCIOJIb30BaHue. JlocTukeHust OMONIOruM U OXpaHa MPUPO/IBIL.



JdemoHcTpaumnu:

Hoprpetsl: A. /Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabnuue! u cxemsl: «IIumessle nenn», «buonenos: coctas u crpykrypay, «IIpupogusie
coobmiectBay, «llemn mnuranus», «OKoNOrMUecKas mnupamuaa», «buocdepa u yemoBex»,
«OKOoCcHCTEMA UPOKOJUCTBEHHOTO JIeca», « DKOCUCTEMA XBOMHOTO jiecay, «bruoleHno3 BogoéMay,
«ArpoueHo3», «lIpuMepHble aHTPOIIOT€HHbIE BO3JAEHCTBUS Ha Npuposy», «Baxkueimue
UCTOYHUKU 3arps3HEHUs BO3AyXa U I'PYHTOBBIX BoJ», «llouBa — BaxkHeMWIIas COCTaBIAIOIIAs
ouocheprr», «Dakropsl jgerpaganuu  nouB», «l[lapuukoBeii  3ddexT», «DakTophI
PalMOaKTUBHOIO 3arpsi3sHeHus 6nocdepsl», «O0mas crpykrypa duocdeps», «Pacnpocrpanenue
XKHU3HU B Onocdepey, «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B O6uocdepey,
«KpyroBopot a3ora B mpupojie».

Oo6opynoBaHue: MOJEIb-ANTIITHKAIHS «Tunuunsie OMOIICHO3bIY, rep6apmii
«PactutenpHble  coolOmiectBa»,  koyuiekuuu — «buomenos», «Bpexurtenun — BakHeHIImMx
CENIbCKOXO3SUCTBEHHBIX ~KYJIbTYp», TepOapuil M KOJUIGKIIMM pAcTeHUH U  KHUBOTHBIX,
INPUHAAISKAIINE K pa3HbIM 3KOJOIMUYECKUM rpynnaM oxHoro Buja, Kpacnas kaura Poccuiickoit
Deneparyn, N300paskeHNsI OXPaHIEMBIX BHIOB PACTEHUI U KUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI I1I0 BHUOJIOTMU HA
BA30BOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA30OBAHU A

Cornacno ®I'OC COO, ycranaBiauBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4JarIUMHUCS TIPOTPaMM CPEIHETo 00IIero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType NTWYHOCTHBIX PE3YyJbTATOB OCBOEHHUS Tpeamera «buonorvs» BbIICICHBI
CIEyIOIIME COCTABIAIOIINE: OCO3HAaHHME OOYyYaroIIMMHCS  POCCUKUCKOW  Tpa)JaaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOTPEEICHUIO,
HAIMYUE MOTHBAIIMM K OOY4YeHHIO OHOJIOTHUHU, IIEJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKIEHUHM JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00y4alOIINXCsl PYKOBOJACTBOBATHCS B CBOEH
ACATCIIBHOCTH LIECHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYHIUMHU CUCTCME OHMOJIOTHYECKOTO
o0pa3oBaHus, HATUYME YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH 1IETTU U CTPOUTH
JKU3HCHHBIC IIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTra «bHuonorus» IOCTUTAlOTCS B €IMHCTBE
yq€6HOI\/JI W BOCIUTATEIbHOMN ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMHM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH M HOPMaMHu IOBEAECHMUSI M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXEHUS K 3aKOHY W IPABOMOPSIKY, YEIOBEKY TPyJda U CTapLIEMy ITIOKOJEHUIO, B3aMMHOIO
YBOXKEHHS, OEpPEeKHOTr0  OTHOIICHWS K  KyJIbTYpHOMY  HACleIUI0 H  TPAJAUIUIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS y4eOHOTO npeaMeTa « buoorus» JOMKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIMUXCsl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPECHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOSXKJIEHU, COOTBETCTBYIOIIMX TPAJUWIHUOHHBIM IIEHHOCTSM POCCHUCKOTO  0OIIecTBa,
paclIMpeHHe KU3HEHHOTO OMNbITa U OMbITa JAESITEIBHOCTH B MPOLECCE pPealn3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIUTATEIBHOM ACATCIIBHOCTH, B TOM YHCJIC B YaCTH:



1) rpaskIaHCKOro BOCIIUTAHMA:

COPMHUPOBAHHOCTh TPAKAAHCKOH MMO3MIMM  OOYYalOIIErocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YIEHa POCCHUCKOTO 00IIECTRa;

OCO3HAHUC CBOHMX KOHCTUTYHHOHHBIX IIpaB U O6H3aHHOCTeﬁ, YBAXXCHUC 3aKOHaA U
IPaBOTIOPSIKA,;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH EATEIILHOCTH MPH CO3JaHUU yUEOHBIX MPOEKTOB,
pelieHrH yueOHBIX M TI03HABATEIbHBIX 3a/1ay, BBITOJHECHUH OMOJOTHYECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH  OIPEIEISATh COOCTBEHHYIO IO3HMIIMIO 110 OTHOMICHHIO K SIBICHUSAM
COBPEMEHHOM )KU3HH U OOBSICHATH €€,

YMCHUC YUUTBIBATH B CBOUX [[eflCTBI/IHX HCO6XOI[I/IMOCTB KOHCTPYKTHUBHOT'O
B3aMMO/ICUCTBUS JIIOJICH C PasHbIMH YOEXKICHUSAMH, KyJIbTYPHBIMHU [IEHHOCTSAMH M COLUAIBHBIM
I0JIOKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIIPOIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
MMO3HABATCJIIbHBIX W HCCJIICAOBATCIBCKUX 3alda4d, YBaXUTCIIbHOTO OTHOWICHUA K MHCHHUIO
OIIIOHEHTOB MPH 00CYKIEHHH CIIOPHBIX BOITPOCOB OHOJIOTHYECKOTO COIEPKAHMS;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKON IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh POCCUUCKON TPaKIAHCKOW WACHTUYHOCTH, MMATPHOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepel PonuHON, TOpAocTy 3a CBOM Kpai, CBOIO
Ponuny, cBOi S3bIK M KYJIBTYPY, POLUIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEAMI0 W MNaMITHUKaM IPUPOJIBI,
JIocTukeHusM Poccuu B Hayke, MCKYCCTBE, CITIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBIIEHHE U DPa3BUTHUE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPO/IbI, B KU3HU YEIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexaEHHOCTh, TOTOBHOCTh K CIIyKEHUIO0 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTh OLIEHUBATh CUTYAllMIO U MPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOUIEHUWE K CBOUM pPOJUTENSIM, CO3/IaHHI0 CEMbUM HA OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEMENHOU JKU3HU B COOTBETCTBUU C TpaguuusIMu HaApoaOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETHYECKOE OTHOIIEHHE K MHPY, BKIIFOUask 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIIEHHIA;

MOHUMAaHUE YMOIMOHATBHOTO BO3ICHCTBUS KHBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HBIX BHIAaX HCKYCCTBA, CTPEMIICHHE IPOSBIIATH
Ka4ecTBa TBOPUYCCKOM JTMUHOCTH;

5) pusnyeckoro  BoCcHUTAHUs, (OPMHPOBAHHMA  KYJbTYPbl  3I0pPOBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJay4us:



MOHMMAaHWE M pPeash3als 30pOBOro U 0e30macHoro odpasa Ku3HU (3710pOBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKHUX TMPABWI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynspHas (Qu3nyeckass aKTHUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PHU3NYECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHUE LIEHHOCTU TMPaBWJI WHIUBUIYaJbHOTO U KOJUIGKTMBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIHSIX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIOJICH;

OCO3HAHUE IOCJIEACTBUI U HEMPUITHUS BPEIHBIX MPUBBIUEK (YHOTPEOICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPYA0BOro BOCIIUTAHMS:

TOTOBHOCTb K TPY/Y, OCO3HAHKE IIEHHOCTH MacTePCTBA, TPY10J00ue;

FOTOBHOCTh K  aKTUBHOM  JEATEIBHOCTH  TEXHOJIOTHYECKOM M COLMAILHOMN
HaIpaBJICHHOCTH, CHOCO6HOCTB HHULIUHUPOBATh, INIAHUPOBATL U CAMOCTOSATCIIbBHO BBIIIOJHATH
TaKyIO JAEATEIbHOCTD;

MHTEpEC K pa3inyHbIM chepaM mpodecCHOHANBHON JeATEIbHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBIA BEIOOP OyayIIel MPOpECCUr U PEATU30BLIBATE COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTH U CIIOCOOHOCTH K 0Opa3OBaHHMIO W CaMOOOPa30BaHMIO Ha MPOTSHKEHUH BCEM
KH3HU;

7) 3KOJIOTUYECKOTO BOCTIUTAHHUSI:

HKOJIOTUYECKH 11€J1ec000pa3HOe OTHOILIEHHE K IPUPO/IE KAK HCTOUHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHU;

MIOBBIIIEHUE YPOBHSI HKOJOTMYECKOM KyJbTYphl: MPUOOPETEHHE OIbITa IJIAHUPOBAHUS
IOCTYTIKOB M OLIEHKH UX BO3MOJKHBIX IOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpe/ibl;

OCO3HAHHE TII00ABHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIeM U IyTeH UX PELICHHUS;

CIOCOOHOCTh UCIOJIb30BaTh NPpUOOpETaeMble IPU N3YYEHUN OUOJIOTUM 3HAHUS U YMEHHUSI
IpU pelIeHuu MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHNEM (COOII0IeHNE
IpaBUJ MOBEJACHHS B INPHUPOJIE, HAMPABICHHBIX HAa COXpPAHEHHE PABHOBECHs B JKOCHCTEMAX,
OXpaHy BUJOB, SKOCHCTEM, Orochepsl);

aKTUBHOE HEINPUATHE ACWCTBUM, MPUHOCSIIMX BpEA OKpYXKaroLleW NMPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUYECKUE MOCIEACTBUS MPEeIIpPUHUMAEMBbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIMYME PAa3BUTOrO SKOJIOTMYECKOrO MBIIUICHHS, SKOJIOTMYECKOH KYyJIbTYpbl, OIBITA
NeSITeIbHOCTH  9KOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHs pPYKOBOJCTBOBAaTbCS HMMHU B
MO3HABATEJIbHON, KOMMYHUKAaTUBHOW M COLMAIBbHOM MpakTHUKE, TOTOBHOCTU K YYacTHIO B
NPAaKTUYECKOH J1eATEIbHOCTH SKOJIOTMYECKON HANIPAaBIEHHOCTH;

8) HIeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M  OOIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMajiore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHNUE SA3bIKOBOM U YUTATENLCKOM KyJIbTYPBhI KaK CPe/ICTBa B3aUMOJICHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHUMaHNUE cleuu(PUKUA OMOJOTUM KaK HayKd, OCO3HaHMs €€ poiau B (OPMUPOBAHUU
palMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaIoIIeM
MUpEe Kak O €IWHCTBE IMpPHUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUHM IPUPOJIHBIX
3aKOHOMEPHOCTEW U pelIeHUH MPoOIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTU OMOJIOTMH JUISl COBPEMEHHOM LMBHIN3ALNN: 00€CTIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTeH BbIXO/a U3 INI00ATBHBIX



9KOJIOTUYECKUX MPOOJIeM U obecrieyeHus epexoaa K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYE€HUU OMOJIOIMYECKUX 3HAHUH B IIEJISX MOBBIIEHUS 00ILei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()yHKIIMOHAJIBHOU
IpaMOTHOCTH 00y4Jarouuxcs, popMupyemoit mpu U3y4yeHun OUoJIoruy;

[IOHUMAaHHE CYIIHOCTHM METOJOB IIO3HAHHUs, MCIOJB3YyEMBIX B ECTCCTBEHHBIX HAyKax,
CHOCOOHOCTH HCHOJb30BaTh IOJy4yaeMble 3HAHUS I aHalIW3a M OObBACHEHMs SBJICHUH
OKpY’KaIOIIeT0 MHpa M NPOHCXOIAIIMX B HEM HM3MEHEHMH, yMEHHUE JeiaTb 0OOCHOBaHHbBIC
3aKJIIOYEHUsT HAa OCHOBE HAy4HbIX (AKTOB M MMEIOUIMXCS JaHHBIX C ILEJbI0 IOJXy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOrMYECKHE 3HAHUSA Ul PELICHMS
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYalMSIX;

OCO3HAaHHE LIEHHOCTU HAYyYHOW JESATEIBHOCTH, TOTOBHOCTH OCYLIECTBIATH IIPOEKTHYIO U
HCCIIE0BATENIBCKYIO ACSTENBHOCTh HHIANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTb K HENPEPBIBHOMY OOpPa30BaHUIO M €CaMOOOpa30BAHUIO, K
AKTUBHOMY IIOJyUYE€HUIO HOBBIX 3HAaHUN 110 OHOJOTMU B COOTBETCTBUU C JKU3HEHHBIMU
MOTPEOHOCTSIMU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaThl OCBOCHUsI yueOHOro mnpenMera «buonorus» BKIIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIMXCA  MEXAUCLUUIUIMHAPHBIE
(MexXnpeaMeTHbIE) OOLIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crnenu(uKy METoJI0B MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPIHs,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEPCAJIbHbIC
yueOHble JeiCcTBUS (MO3HaBaTeIbHbIE, KOMMYHHUKATUBHBIE, PETYJSATUBHBIE), 00ECIEUNBAOIINE
dopmupoBaHre (YHKIIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YydYaroluxcs,
CIOCOOHOCTh o0yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCLUUIITIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble y4yeOHble AEHCTBUS B IO3HABATEIbHOH H
COLIMAJIbHON ITPAKTHKE.

MeramnpeaMeTHble pe3ysibTaThl OCBOEGHHUSI MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHus
JOJIKHBI OTPAXKATh:

OByageHne yHMBEPCAJIbHBIMH Y4¢OHBIMH NI03HABATEAbHBIMH 1CHCTBUSIMU

1) 6a30BbIe JIOTHYECKHE 1efiCTBHSI:

CaMOCTOSITENIbHO (DOPMYJIMpPOBaTh M aKTyalIW3HpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BaTh IIPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMYECKOrO MBIIUICHUS (aHanu3a,
CHUHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), pPACKpbIBAThb CMBICT OHOJIOIMYECKHX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMHU MOHITUSIMHU);

ONpPEAEIATh LIENU JEATEIIBHOCTH, 3ajaBasl NapamMeTpbl U KPUTEPUHM HUX JOCTH)KEHHS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C ITIOCTABIEHHBIMU LIEJISIMHU;

UCMOJIb30BaTh OMOJIOTUYECKUE MOHATUS sl OObSICHEHUS (aKTOB U SBICHUU KUBOH
MPUPOJIBI;

CTPOUTBH JIOTUYECKHE PACCYXJEHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, IO AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH
BBIBO/IbI U 3aKJIFOUEHHS;



IIPUMEHATh CXEMHO-MOJEIBHBIC CPEICTBA Ul NPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHUHA B M3y4YaeMbIX OHMOJIOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX UCTOUYHHUKAX;

pa3pabaTbIBaTh IUIaH PEHICHUS MPOOIEMBI C YUETOM aHATN3a UMEIOLINXCS MaTEpUATbHBIX
1 HEMATEepPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKU MOCIECACTBUN ACATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX pEabHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE PU PEIICHUH KHU3HEHHBIX POOIEeM.

2) 6a30BbIe HCCIEA0BATEILCKHE el CTBHA:

BIIQJICTh HABBIKAMU Y4eOHO-HCCIIEIOBATEIBCKOW U TIPOSKTHOW JCSITeIbHOCTH, HABBIKAMH
paszpeltieHusi mpodaeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METO/IO0B
peuieHus MPakTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METO/I0B ITO3HAHMS;

UCIOJIb30BaTh Pa3MYHbIE BHUJbI ACSITENHHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIPETAINH, MPEeoOpa30BaHUI0 U MPUMEHEHUIO B YUYEOHBIX CHUTYyaIUsX, B TOM YHCIE MpPHU
CO3aHUH YYE€OHBIX M COI[MAIbHBIX TPOEKTOB;

(hopMUPOBATh HAYYHBI THUIT MBIIIJICHHS, BIAJCTh HAYIHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTHh M (POPMYITUPOBATH COOCTBEHHBIC 33aJa4d B OOpPA30BATEIBHON JEATEIHHOCTH U
JKU3HEHHBIX CUTYalUsX;

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M W aKTyalU3MpPOBaTh 3ajady, BBIJIBUTATh
TUIO0TE3Y €€ pelleHus, HAXOIUTh apTYMEHTHI JUIs JJ0Ka3aTelIbCTBAa CBOMX YTBEPK/IEHUH, 3a/1aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

aHAJIM3UPOBaTh TMOJNYyUYEHHBIE B XOAE pEUICHHs] 3aJauyd pe3yJbTaThl, KPUTUYECKU
OIICHUBATDH UX JOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CHTYAIUsIM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISITh II€JICHANPABICHHBIN MMOUCK TEPEHOCa CPEJCTB M CIOCOOOB JICUCTBUS B
npo¢eCCHOHATILHYIO CPEAY;

yMETh TIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0O U  TMPAKTHYECKYI0  OOJIacTH
JKU3HEACSITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE WJEH, Mpeaiaratb OpPUTHHAIbHBIE MOAXOABI W PEIICHHUS, CTABUTh
poOJIEMBI U 33724, JOIMYCKAIOIIUE AIbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3NMUYHBIX MCTOUYHMKAX MH(OpManuu (TeKCTe yuyeOHOro mocoous,
HAy4HO-TIOMYJIAPHON JIUTepaType, OMOJIOTHYECKUX CIIOBAPAX U CIPABOYHUKAX, KOMITHIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATh WHOOPMALUIO DPANUYHBIX BUIOB U (POpPM
MIPE/ICTABJICHHS, KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(dbopMynHUpoBaTh 3aMpoChl W MPUMEHSATh Pa3IMYHBIE METOABl MPU TOUCKE W OTOOpe
Ouosornuecko MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33/1a4;

MpUOOPETaTh OMBIT HCIONB30BaHUS WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBIOMpPATh ONTHMANBHYIO (GOpMYy TMPEACTABICHUS OHOIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

WCIIONIb30BaTh HAYYHBIA $I3bIK B KAaueCTBE CpEIACTBA MpU paboTe ¢ OMOIOTHYEeCKON
nH(popMmaIen: MPUMEHITh XUMUYECKUe, (PU3NYecKrne M MaTeMaTUYeCKHe 3HAKH U CHUMBOJIBI,
dbopmynbl, abOpeBuaTypy, HOMEHKJIATYpY, HCIONB30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH;



BJIAJCTh HAaBBIKAMHM pAcllO3HABaHHMS W 3aIIUTBl HHPOpPManud, HHOOPMAIIMOHHON
0€30I1aCHOCTH JINYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH J€fCTBHSIMH :

1) o6menmue:

OCYILECTBIIATH KOMMYHHUKAIIMU BO BCEX chepax JKM3HU, aKTUBHO YY4aCTBOBATH B JTUAJIOTE
WM JUCKYCCHHU IO CYIIECTBY OOCYKIaeMoii TeMbl (yMEHHE 3a/JaBaTh BOIIPOCHI, BBICKA3bIBATH
CY’)KIEHHsT OTHOCHTEIBHO BBINOJIHEHUS TMPEJaraeMoil 3ajaud, YYUTHIBaTh WHTEPECHl U
COTJIACOBAHHOCTh MO3ULIUN JPYTUX YYACTHUKOB UAIOra WIH IUCKYCCHH);

pacro3HaBaTh HeBepOaIbHBIC CPEICTBA OOIICHHS, MOHMMATh 3HAYEHHE COIUATBHBIX
3HAKOB, NPCAINOCBIIIOK BO3BHUKHOBCHUS KOH(bHHKTHBIX CI/ITyaHI/Iﬁ, YMETHh CMATYATh KOH(bJ'II/IKTBI nu
BECTH [IEPETOBOPBI;

BJIAZICTh PA3JIMYHBIMHA crocobamu OGH.[CHI/ISI u B3aHMOI[efICTBHH, IIOHUMAaTb HaMCPCHUA
JPYTUX JOJIEH, MPOSIBIIATH YBAXKHUTEIBHOE OTHOIICHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(OpMYITHPOBATE CBOM BO3PAKEHHS

Pa3BEPHYTO M JIOTHMYHO M3JIaraTh CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CpEICTB.

2) COBMeCTHAs JIeSITEIbHOCTD:

[IOHUMATh U UCNOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHJIUMBUIYaJbHOU pabOThHI MpU
peleHnH OMOIOrnYecKoi MpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOJENCTBUS IPU pEeLIEHUH y4eOHOM 3a/1auu;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JAECUCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)/10T0 4ieHa KOJUIEKTUBA,;

[IPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIWHUPOBATH
JeMcTBUSA 10 €€ JOCTHXKEHUIO: COCTABIIATH IUIAaH JeHCTBUH, pacpeeiTh POJIM C y4ETOM MHEHHH
Y4aCTHUKOB, OOCYKJaTh pe3yJIbTaThl COBMECTHON padOThI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/1a U KAXJIOTO yYaCTHUKA KOMaH/Ibl B OOIUI pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IIpesiaraTb HOBBIE IIPOEKTHI, OLICHUBATh MJEU C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIATh TO3UTHBHOE CTPATETHYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OByajgeHne yHHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eCTBUAMM:

1) camoopranu3amnms:

UCIOJb30BaTh OMOJIOTMYECKHUE 3HAHUS IS BBIABICHUS MNPOOJEM M UX pelleHus B
YKU3HEHHBIX U YYEOHBIX CUTYaLUAX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH IIeNIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEHCTBUSAX M MOCTYINKaxX IO OTHOIIEHUIO K >KMBOW MPHUPOJAE, CBOEMY 370POBBIO U 3/I0POBBIO
OKPYXKaIOLIHX;

CaMOCTOSITENIbHO OCYILECTBIISITh IMO3HABATEIbHYIO JESTEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHPOBAaTH COOCTBEHHBIE 33Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENTHO COCTABJIATh IUIAH PELICHUs MTPOOJIEMBI C YIETOM HMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKHi y4eOHOTro MpeAMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



Croco0CTBOBATH (DOPMUPOBAHUIO U TIPOSIBICHHUIO IIIMPOKON IPYAUIIUN B pa3HBIX 00JACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTHBBHI B JEATEIHHOCThH, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIa/I€Th HABbIKAMU TO3HABATENbHOM pedIeKCUU KaK OCO3HAHMS COBEPILIAEMBIX I€UCTBUN
Y MBICITUTENIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, HCIIOJIB30BATh MPUEMBI pEICKCUU
JUTSL OLICHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHMUS,;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB AEATEeIbHOCTH;

3) npuHsATHE CeOsl M APYTHX:

MPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPMHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMINOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JAPYTroro 4eJ0BeKa.

MNPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTaThl ocBoeHuUs porpammbl COO 1o Ouosioruu Ha 6a30BOM YpOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHSA, YMEHUS U
CIOCOOBI JCUCTBHIA o OCBOCHHUIO, UHTEPITPETAIIN
n HpeO6pa3OBaHI/IIO 3HaHPII>i, BU/bI ACATCIIBHOCTHU I10 IMOJTYYCHHUIO HOBOT'O 3HAHHWA U NPUMCHCHUIO
3HAHUH B Pa3IHYHBIX yYeOHBIX CHUTYalMsX, a TaKK€ B PEATbHBIX JKU3HCHHBIX CHTYaIlHSIX,
CBSI3aHHBIX ¢ Owmosiorueii. B mnporpamMme MnpeaAMETHBIC PE3yJIbTaTbl IMPEACTABJICHBI 110 TrOoAaM
o0ydeHusl.

[IpenMeTrHble  pe3ynbTaThl OCBOEHHsA ydeOHoro mpenmera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXarTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTMM B CUCTEME HAyYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apyOEeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJIEpKaHne OMOJOTHYECKUX TEPMUHOB U MOHSTUMN: KU3Hb, KJIETKa,
OpraHu3sM, MeTabou3M (0OMEH BEILECTB U ITPEeBpallleHIe SHEPTUH ), TOMe0CTas3 (CaMOperyJIsaIus),
YpOBHEBas  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOU3BENEHUE  (PEmpOIYyKIHs),
HaCJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

yMEHHE u3Jaratb OWOJIOTMYECKHE TeOopuu (KJIETOYHAs, XpPOMOCOMHasi, MyTallMOHHas,
[EHTpaJlbHas JO0rMa MOJIEKyJIApHOH Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 IIEeHTpax MHOroo0pasusi U MPOUCX0XKIEHUS KyIbTYpHbIX pacTeHui H.
W. BaBuinosa), onpeAensTh IPaHULbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIAJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJOTHU: HAOIIOJEHHE U OMMCAHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBIEHUHM, OpraHu3alys M MPOBEACHHE OHOJOTHMYECKOTO
DKCIIEPUMEHTA, BBIJIBM)KCHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIELyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyY€HHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHIA,
TEOPHIl M 3aKOHOB, YMEHHE JI€JIaTh BBIBO/IBI HA OCHOBAHUH MOJYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE IIPU3HAKU BUPYCOB, KIETOK NMPOKApUOT U 3YKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U



MpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIIOJIOTBOPEHUS, PA3MHOXKECHUS, UHIUBUAYAIBHOTO Pa3BUTHSA
opranu3ma (OHTOTEHE3);

yYMEHHUE NMPUMEHSATH MOJyYeHHbIC 3HAHUS IS O0BSICHEHUS! OMOJIOTMYECKUX TPOLIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELIECHUI B TOBCETHEBHOM KU3HHU C LENbIO OOeCcTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXKAIOIIUX JIIOJEH, COONIONEHUS HOPM
rPaMOTHOTO TMOBEACHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHue HeoOXOJUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ui PallOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh »JIEMEHTAapHble TI'CHETHYECKHE 3aJauyd Ha MOHO- W JUTHOpHIHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaCJIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

yMEHHE BBINOJIHATH TAOOPAaTOpHbIE U MpaKTUYECKUE pabOThl, COOI0IATh MpaBuia MpH
pabote ¢ y4eOHBIM U J1a0opaTOpHBIM 000pPY/I0BAHUEM;

yMEHHE KPUTHYECKH OICHHBATh U HHTEPIPETUPOBATh HMH(GOPMALHIO OHOJIOTHYECKOrO
COJIepKaHUs, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHMUSA W3 PAa3IMYHBIX HCTOYHHKOB (CpeicTBa
MaccoBOW MH(OpMALINU, HAYYHO-TIONMYJISIPHBbIE MaTEpUasbl), STUUYECKHUE ACIIEKThl COBPEMEHHBIX
UCCIIEIOBaHMIA B OMOJIOTUH, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHBbICE NHCHbMEHHBIE W YCTHBIE COOOIIeHUs, 00001mas
Ouonornyeckyro MHGPOPMANHMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIB30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpeameTrHsie  pe3ynbTaThl  OCBOCHHS  yueOHOoro mipeamera «buonorus» ¢ 11
KJlacce TOJDKHBI OTPaXkaTh:

c(OPMUPOBAHHOCTh 3HAHWW O MECTE W POJIM OWOJIOTMM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAY4YHON KapTHUHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUHUCKHUX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON TPAaMOTHOCTH YEJIOBEKA JJIsl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPhIBATh COJIePKaHNe ONOIOTHUECKUX TEPMUHOB U TIOHSATUH: BH/I, TOMYJISIIHS,
reHo(OHA, SBONIONMS, JBWXKYIIUME CHIBI ((HaKTOpbl) HSBOJIOIUHU, MPUCTIOCOOIEHHOCTD
OpPTaHW3MOB, BHJ000pa30BaHUE, »JKOJOTHYECKHE (AKTOPBI, OSKOCUCTEMa, TPOJYICHTHI,
KOHCYMEHTBI, peyIIEHTHI, [IETIH MUTAaHUs, SKOJOTHYecKasi MupamMuaa, OnoreoreHos, ouocdepa;

yMEHHE Wu3Jlaratb OWOJIOTHYECKHe Teopuu (dBoionuoHHas Teopus Y. JlapBuHa,
CUHTETHYECKas TEOpHs HBOJIOIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxojactsa K.
M. bapa, yepenoBaHus INaBHbIX HampasieHuil u nytei sBomonuu A. H. CeBeprioBa, yueHus o
ouoctepe B. U. BepHaackoro), onpeaensTs TpaHUIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIAJICTh METOJAaMH HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJCHUE U OTMCAHHE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHMI, OpraHu3alus ¢ TPOBEIeHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBIDKCHHUE THIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIICyeMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE TOMYYEHHBIX pPe3yJbTaTOB, HCIOIb30BAHHBIX HAyYHBIX MOHSITHH,
TEOpHUI ¥ 3aKOHOB, YMCHHE JICJIaTh BBIBOJIBI HA OCHOBAHUH TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTISATE CYIIECTBEHHBIC IPU3HAKU CTPOCHUS OMOIOTUYECKIX O0BEKTOB: BUIOB,
MOMYJISIMKM, TPOAYIICHTOB, KOHCYMEHTOB, pPEAYICHTOB, OHOTEOIICHO30B M IKOCHCTEM,
OCOOCHHOCTH  TIPOIIECCOB:  HACTEICTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHJI000pa30BaHUs, MPHUCIIOCOOTICHHOCTH OPTaHU3MOB, JICHCTBHUS DKOJIOTHMYCCKUX (PAKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U TTOTOKA SHEPTUU B IKOCUCTEMAX, aHTPOTIOTCHHBIX U3MEHEHUN B
IKOCHCTEMAax CBOCH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOTCOXMMHYECKHUX ITUKIOB B
ouochepe;

YMEHHUE MPUMEHSTH MTOJYICHHBIC 3HAHUS JUTSI OOBICHEHUST OMOJIOTHYECKUX MPOIIECCOB H
SIBIICHUH, JI7IS1 IPUHATHS MIPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENIbI0 O0eCTIeUeHUs
0€30MacHOCTH CBOETO 3JI0POBBSI W 3JI0POBBSl  OKPY’KAIOIIMX JIFOJIEH, COOIOIEHUST HOPM



rPaMOTHOTO TOBEACHUSI B OKpYy)Kalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BaHUS JOCTHKCHHH COBpEMEHHOM ouonoruu TUTS paIoHaIbLHOTO
MPUPOIONOIB30BAHUS;

yYMEHHUE pelaTh 3JIeMEHTapHble OMOJIOTMYECKHE 3a/lauM, COCTABIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B 3KOCUCTEMAaX (1IeTH MUTAHU);

YMEHHE BBIMOIHATH J1a00paTOpHBIC U MpaKTU4YecKue paboThl, COOI0IATh MpaBWIa TPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH WHPOPMAIUIO OUOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO ICEBJOHAYUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBoi WH(OpMAILMK, HAYYHO-TIOMYJISPHBIE MaTepUaIbl), paccMaTPUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

yMEHHE CO03/aBaTb COOCTBEHHBIE TMHCbMEHHBIE W YCTHBIE COOOILIEHUs, 00001as
OMOJOTHYECKY0 WH(POPMAIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO UCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumMeHoBaHUe pa3zesioB U TeM KosinuecTBo 4yacoB JdnekTpoHHbIEe (LUPPOBLIE)
n/o NpOrpaMmbl Bcero| KoHTposbHble TpaKTHYecKHUe obpa3oBaTesIbHbIE PECYPChI
paboThI paboThI
1 BuoJiorus Kak HayKa 2 0.5 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl 1 UX OpraHU3aLus 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41c292
3 XHMMHUYECKUH COCTaB U CTPOEHUE KJIETKHU 8 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41c292
4 KusHeneaTeabHOCTb KJIETKU 6 bubauoreka LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOXeHUe U UHAWBUIYAJIbHOE 5 1 bubaunoreka LIOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacsnencTtBeHHOCTh U UBMEHUYMBOCTD 8 1.5 bu6sunoreka [JOK
OpPraHM3MOB https://m.edsoo.ru/7f41c292
7 Cestekuyiss opraHu3mMoB. OCHOBBI 3 Bub6anoTeka [IOK
OHOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE BpeMs 1 Bub6anoTeka [IOK
https://m.edsoo.ru/7f41c292
|OBILEE KOJIMYECTBO YACOB 10 TIPOTPAMME || 34 || 0 [ 4 [
11 KJIACC
Ne HaunMeHoBaHMe pa3/iesioB U TEM ’ KosinyecTBO 4acoB ‘ JnekTpoHHbIe (LU POBLIE) 06pa30BaTEIbHbIE
n/m MpOrpaMMbl Bcero|| KoHTpoJibHBIE [pakTHYecKue pecypchbl
paboThl paboThl
|1 H3BOJ‘I}0LU/IOHHaH 610JI0TUSA H 9 H H 1 HBI/IﬁJ‘II/IOTeKa [1OK https://m.edsoo.ru/7f41cc74
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Ne HaumMeHoBaHUe pa3ziesioB U TeM KosinuecTBo yacoB JnekTpoHHbIe (LU POBbIE) 06Pa30BaTEbHbIE
n/m pOrpaMMbl Bcero| KoHTposibHbIE [lpakTHYeCcKHE pecypchbl
paboThI paboThI
2 Bo3HHMKHOBeHMe U pa3BUTHE )XU3HU 9 0.5 bu6bauoteka LIOK https://m.edsoo.ru/7f41cc74
Ha 3eMJie
|3 HOpI‘aHI/ISMbI Y OKpy»aroliad cpeja H 5 H H 1 HBI/I6JII/IOTeKa [IOK https://m.edsoo.ru/7f41cc74
4 Coo611ecTBa ¥ 9KOJIOTUYECKHE bu6saunoTteka [JOK https://m.edsoo.ru/7f41cc74
CUCTEMBI
|5 HPe3epBHoe BpeMs H 2 H H HBI/I6JII/IOTeKa [IOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 2.5
[IPOTPAMME

IIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jata JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero|| KontponbHbie || lpaktuyeckue || H3yUeHHs 0o6pasoBaTesIbHbIE PECYPChI
paboThI paboThI
1 ||buoJsiorud B cucTeMe HayK 1 06.09.2023 |[bubanoTeka LIOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeToAbI NO3HAHUS X KUBOW NPUPO/bI. 1 0.5 13.09.2023 ||[bubanoTteka LIOK
[IpakTruueckas paborta N2 1 «Mcnosib30BaHUe https://m.edsoo.ru/863e6122
Pa3JIMYHbIX METO/0B IPU U3YUYEHUHU
OHO0JIOTUYECKHUX 00'EKTOB»
3 Burosiornyeckue cucTeMsl, NPOLLECChl U UX 1 20.09.2023 |bubsuoreka LIOK
v3y4yeHue https://m.edsoo.ru/863e6564
4  ||XuMHUYecKHH cocTaB KjeTKH. Boga u 1 27.09.2023 |bubsauoreka LIOK
MUHepaJibHble COJH https://m.edsoo.ru/863e674e
5 |besaku. CocTaB U CTpoeHUEe GEJIKOB 1 04.10.2023 ||bubauoTeka LIOK

https://m.edsoo.ru/863e6b72
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Ne Tema ypoka KosinyecTBO 4acoB ‘ JlaTta JJIeKTPOHHbIE IUPPOBHIE
n/mo Bcero| KonrtposibHble || pakThueckue | A3y9enus o6pasoBaTesIbHbIE PECYPCHI
paboThl paboThI
6 | PepMeHTHI — 6MOJI0TUYECKHE KATAIU3aTOPBL. 1 0.5 11.10.2023 |bubanoteka LJOK
JlabopaTopHas pa6ota N2 1 «M3yyeHue https://m.edsoo.ru/863e6b72
KaTaJIUTUYECKOW aKTUBHOCTH GEepMEHTOB (Ha
nprMepe aMuJia3bl UM KaTasla3bl)»
7 ||YraeBogpl. JIunuabl 1 18.10.2023 ||[bubaunoTteka LIOK
https://m.edsoo.ru/863e6870
8 |HyxusienHoBble kuCA0TBL. ATP 1 25.10.2023 ||bubaunoTeka LLOK
https://m.edsoo.ru/863e6d5c
9 ||[McTopusa u MeTOABI U3yUYEHUS KJIETKH. 1 08.11.2023 ||bubsaunoTteka LLOK
KineTouHast Teopus https://m.edsoo.ru/863e6e88
|1O HKJIeTKa KaK LieJIOCTHas KMBasl CUCTeMa H H 15.11.2023 H
11 |CTpoeHHe 3yKapHUOTUYECKOM KJIETKH. 0.5 22.11.2023 ||bubaunoTeka LLOK
JlabopaTopHas pabota Ne 2 «M3yuyenue https://m.edsoo.ru/863e6ff0
CTPOEHUS KJIETOK PAaCTeHUH, })KUBOTHBIX, TPHO0OB https://m.edsoo.ru/863e716c¢
Y 6aKTepui Mo MUKPOCKOIIOM Ha FOTOBbBIX
MUKpoOIpenapaTax U UX O1ucaHue»
12 ||[O6MeH BelecTB UK META00JIU3M 1 29.11.2023 |bubsuoreka LIOK
https://m.edsoo.ru/863e766¢
13 ||PoTocuHTE3. XEMOCHUHTE3 1 06.12.2023 |bubsnoreka LIOK
https://m.edsoo.ru/863e7c98
14 ||[9HepreTU4YecKu 06MeH 1 13.12.2023 ||[bubsaunoTteka [JOK
https://m.edsoo.ru/863e7aae
15 |?Ku3HeHHBbIN LUK KJIETKU. JleJieHHe KJIeTKH. 1 0.5 20.12.2023 |bubauoreka LIOK
MuTo3. JlTabopaTopHas pa6oTa N2 3 https://m.edsoo.ru/863e7dc4
«HabstoieHre MUTO3a B KJIeTKax KOHYMKA
KOpellKa JiyKa Ha TOTOBbIX MUKpONpenapaTax»
16 |BuocuHTes 6esika. Peakijuss MaTpUYHOTO 1 27.12.2023 ||bubauoTeka LIOK
CHHTe3a https://m.edsoo.ru/863e796e
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Ne Tema ypoka KosinyecTBO 4acoB ‘ JlaTta JJIeKTPOHHbIE IUPPOBHIE
n/mo Bcero| KonrtposibHble || pakThueckue | A3y9enus o6pasoBaTesIbHbIE PECYPCHI
paboThl paboThI
17 |TpaHcasuus — 6UOCUHTE3 Oesika 1 10.01.2024 ||bubaunoTteka LIOK
https://m.edsoo.ru/863e796e
18 |HekseTo4yHble pOPMBI 3 KU3HU — BUPYChI 1 17.01.2024 |bubanoteka LJOK
https://m.edsoo.ru/863e7540
19 || ®opMblI pa3MHOXKEHUS OPraHM3MOB 1 24.01.2024 |bubaunoteka LLOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 |Metios 1 31.01.2024 |bubauoreka LIOK
https://m.edsoo.ru/863e7f4a
21 ||O6bpa3oBaHMe U pa3BUTHE MOJIOBbIX KJIETOK. 1 0.5 07.02.2024 |[bubaunoTteka [JOK
OnusiogoTBOpeHue. JlabopaTopHas paboTa Ne 4 https://m.edsoo.ru/863e81b6
«H3ydyeHue cTpoeHUs MOJI0BBIX KJIE€TOK Ha
rOTOBBIX MUKpOIIpenapaTax»
22 ||MHpyBUAyanbHOE pa3BUTHE OPraHU3MOB 1 14.02.2024 |bubsaunoTteka [JOK
https://m.edsoo.ru/863e8436
23 |leHeTHMKa — HayKa 0 HacJieJCTBEHHOCTH U 1 21.02.2024 |bubanoTeka LIOK
M3MEHYHUBOCTH https://m.edsoo.ru/863e86f2
24 ||3aKOHOMEpPHOCTHU Hac/JeL0BaHUA IPU3HAKOB. 1 28.02.2024 |Bubaunoteka LLOK
MoHOru6pUAHOE CKpellBaHUE https://m.edsoo.ru/863e8878
25 ||lurubpugHoe cKpelMBaHue. 3aKOH 1 06.03.2024 | bubsoreka LIOK
He3aBUCUMOTO HacJe/loBaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
26 |CuemnJsieHHOe HacJeL0BaHUe IPU3HAKOB. 1 0.5 13.03.2024 |[bubaunoTteka LIOK
JlabopaTopHas pabora N2 5 «M3yyeHue https://m.edsoo.ru/863e8c60
pe3yJIbTaTOB MOHOTHUOPUHOTO U
JUTHOPUIHOTO CKpelllMBaHHUs ¥ po30duJibl Ha
rOTOBBIX MUKpOIIpenapaTax»
27 |l'eneruka noJsia. HacsegoBanue NpU3HaAKOB, 1 20.03.2024 |bubsuoreka LIOK

ClelJIEHHBbIX C II0JIOM

https://m.edsoo.ru/863e8c60
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Ne Tema ypoka KosinyecTBO 4acoB ‘ JlaTta JJIeKTPOHHbIE IUPPOBHIE
n/mo Bcero| KonrtposibHble || pakThueckue | A3y9enus o6pasoBaTesIbHbIE PECYPCHI
paboThl paboThI
28 |HU3menuyuBoCcTb. HeHacneacTBeHHas 1 0.5 03.04.2024 |bubsauoreka LIOK
HM3MEHUYMBOCTb. JlTabopaTopHas paboTta Ne 6. https://m.edsoo.ru/863e8efe
N3yyeHre MoaMPUKALMOHHON U3MEHYUBOCTH,
IOCTPOEHMe BapUaLMOHHOTO psiZia U
BapUaLlMOHHOW KPUBOU»
29 |HacnencrBeHHast U3BMEHYUBOCTD. JlabopaTopHasa| 1 0.5 10.04.2024 |bubanoteka LJOK
paboTta N2 7. «kAHa/Iu3 MyTaluu y Apo30PUJibl HA https://m.edsoo.ru/863e8efe
rOTOBBIX MUKpOIIpenapaTax»
30 |'eHeTHKa 4yesOBeKa 1 17.04.2024 ||bubauoTteka LIOK
https://m.edsoo.ru/863e8d78
31 |Pe3epBHbIl ypok. 06061IeHHE O TEME 1 24.04.2024
«HacsiecTBEHHOCTb U UBMEHUUBOCTh
OpPraHrW3MOB»
32 ||Cenekuus Kak HayKa U npolecc 1 08.05.2024 |[bubsaunoTteka [JOK
https://m.edsoo.ru/863e9214
33 |[MeToAbl U OCTUKEHUS CeJIEKLIUU PACTEHUU U 1 15.05.2024 |[bubauoTteka LIOK
YKUBOTHBIX https://m.edsoo.ru/863e9214
34 ||buoTexHOJIOTHS KaK OTPaC/b IPOU3BOCTBA 1 22.05.2024 |[bubsaunoTteka [JOK
https://m.edsoo.ru/863e9336
|OBILEE KOJIMYECTBO YACOB 10 TIPOTPAMME || 34 | 0 4 [
11 KUIACC
Ne Tema ypoka ‘ KoJsinyecTBO 4acoB ‘ Jarta JJIeKTpOHHbIE IUPpPOBbIE
n/mo Bcero| Kontpouibhble || lpakTudeckue || U3Y4eHHSA 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThI
1 IBOJIIOLUA Y METOABI €€ U3y4eHUs 1 06.09.2023 | bubsnoTeka LJOK
https://m.edsoo.ru/863ea20e
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Ne Tema ypoka KosinyecTBOo 4acoB ‘ Jarta JJIeKTPOHHbIE IUPPOBHIE
n/mo Bcero| KontpouibHble || [lpakTudeckue || U3Y4€HHsA o6pasoBaTesIbHbIE PECYPCHI
paboThl paboThI
2 |HcTopusa pa3BuTHUA NpejCcTaBJeHUN 00 3BOJIOLUU 1 13.09.2023 |bubsaunoTteka LLOK
https://m.edsoo.ru/863e9570
3  ||[Mukpo3sBoOLUA 1 20.09.2023 |bubaunoTeka JOK
https://m.edsoo.ru/863e9cle
4 [lonysianua Kak 3jieMeHTapHad eJUHUIA BUJa U 1 0.5 27.09.2023 | bubsaunoTeka LJOK
3BoJitoLMU. JlabopaTopHas pab6oTa N2 1 «CpaBHeHUe https://m.edsoo.ru/863e99c6
BU/I0B 110 MOP(OJOTHYECKOMY KPUTEPHUIO»
5 ||/ABwxKyuiye cuibl (3ieMeHTapHble GaKTOpPhI) 1 04.10.2023 | bubauoTeka LIOK
3BOJIIOLU U https://m.edsoo.ru/863e9da4
6 |[EcTecTBeHHBIN OTOOP U ero GopMbI 1 11.10.2023 ||[bubsaunoTeka [JOK
https://m.edsoo.ru/863e9ed0
7  ||Pe3ysnbTaThbl 3BOIIOLUU: IPUCIOCOOJIEHHOCTD 1 0.5 18.10.2023 ||BubaunoTteka LLOK
OpraHHU3MOB ¥ BUJj000pa3oBaHue. JlabopaTopHas https://m.edsoo.ru/863e9fde
paboTa N2 2 «OnucaHve nprucnoco6JeHHOCTH
OpraHM3Ma U eé OTHOCUTEJIbHOI'0 XapaKTepa»
8 ||HampaBJsieHHd ¥ IyTH MaKpO3BOJJIIOLUHU 1 25.10.2023 | bubauoTeka LIOK
https://m.edsoo.ru/863e9cle
|9 HHeo6paTHMOCTb 9BOJIIOLIM U H 1 H H H 08.11.2023 H
|10 HI/ICTOpI/IH YKU3HM Ha 3eMJie U METO/ibl €€ U3y4YeHHUs H 1 H H H 15.11.2023 H
11 |I'unoTe3bl NPOUCXOXKAEHHUA )KU3HU Ha 3eMJie 1 22.11.2023 | bubsaunoreka L[JOK
https://m.edsoo.ru/863ea5a6
12 |PasBuTHE XKHM3HHU HA 3eMJI€ 10 3paM U NTEpUOAaM 1 22.11.2023 |bubauoTeka LIOK
https://m.edsoo.ru/863ea6bbe
13 ||OcHOBHBIE 3TaANbl 3BOJIIOIMU PACTUTEJBHOTO U 1 0.5 29.11.2023 | bubauoTeka LIOK

»KUBOTHOTO MUpa. [IpakTrHyeckas pabora Ne 1
«H3ydyeHune HCKONaeMbIX OCTaTKOB PaCcTeHHUH U
YKUBOTHBIX B KOJIJIEKL[UX»

https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

Ne Tema ypoka KosinyecTBOo 4acoB ‘ Jarta JJIeKTPOHHbIE IUPPOBHIE
n/mo Bcero| KontpouibHble || [lpakTudeckue || U3Y4€HHsA o6pasoBaTesIbHbIE PECYPCHI
paboThl paboThI
14 ||CoBpeMeHHas cMCTeMa OpraHUYeCKOro Mupa 1 06.12.2023 |[bubauoTeka LIJOK
https://m.edsoo.ru/863ea48e
15 |9Boustonus yesioBeKa (aHTpOIOreHes) 1 13.12.2023 ||bubanoTeka LIOK
https://m.edsoo.ru/863eac2c
16 |/Brxywue cuibl (paKkTopbl) aHTPONOreHe3a 1 20.12.2023 |bubauoTeka [JOK
https://m.edsoo.ru/863ead44
|17 HOCHOBHble CTa/JIMH 3BOJIIOLMH YeJIOBEKa H H H 27.12.2023 H
18 |YesnoBeuyeckue pachl M IPUPOAHbIE alalITalUA 10.01.2024 |bubsuoTeka LIOK
yeJi0BeKa https://m.edsoo.ru/863eaea2
19 ||Pe3epBHbIil ypok. 060611eHHE 110 TEME 1 17.01.2024
«Bo3HMKHOBEHUE ¥ pa3BUTHE KHU3HU Ha 3eMJie»
|20 H3KOJIOI‘I/IH KaK HayKa H H H 24.01.2024 H
21 |Cpeabl 06UTaHHUA U 3KOJIOTHYECKHE PAaKTOPbI 31.01.2024 |bubauoTeka LIOK
https://m.edsoo.ru/863eafec
22 ||AbuoTtuyeckue pakTopsl JlJabopaTopHas pa6ortaNe | 1 0.5 07.02.2024 |bubauoTteka LJOK
3. «Mopdoaoruyeckrue 0CO6eHHOCTH PAaCTEHUU U3 https://m.edsoo.ru/863eb10e
pa3HbIX MecT 06uTaHUs». JlabopaTopHas paboTa N2
4. «Bnvdanue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJieyca»
23 |buotuyeckue GpaKkTOpbI 1 14.02.2024 |Bubauoteka LLOK
https://m.edsoo.ru/863eb348
24 |9KoJI0TUYEeCKHEe XapaKTEPUCTUKHU MONYJIALUH. 1 0.5 21.02.2024
[IpakTrudeckas pabota N2 2 «[loACUY€T MJIOTHOCTH
NONyJsAUN pa3HbIX BUJ0B paCTEHUN»
25 ||CoobuiecTBa OpraHM3MOB — GUOIEHO3 1 28.02.2024 | bubsaunoTeka LIOK
https://m.edsoo.ru/863eb46a
26 ||9KoJiorMYecKHe CUCTeMbI (3KOCHUCTEMBI) 1 06.03.2024 |bubauoTteka LIOK
https://m.edsoo.ru/863eb46a



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

Ne Tema ypoka KosinyecTBOo 4acoB ‘ Jarta JJIeKTPOHHbIE IUPPOBHIE
n/n Bcero| KouTposbHble || [lpakTHyeckue || H3YIeHUA 06pa3oBaTesIbHbIE PECYPChI
paboThl paboThI
27 ||OcHOBHbIe IOKA3aTeJ: 3KOCHUCTEMBI. 1 13.03.2024 |bubauoTeka LIOK
JKoJsioruyeckre nupaMu/bl. CBOMCTBA 3KOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccusa
|28 HHpI/IpOAHbIe 9KOCHUCTEMBI H 1 H H “ 20.03.2024 H
|29 HAHTponoreHHble 9KOCHUCTEMBI H 1 H H H 03.04.2024 H
30 ||buocdepa — ryobasbHasA IKOCUCTEMA 3eMJIU 1 10.04.2024 |bubauoTeka LIOK
https://m.edsoo.ru/863ebb5e
31 |(|]3aKkOHOMEpPHOCTH CyleCTBOBAaHUSI 6UoChephI 1 17.04.2024 |bubauoTeka LIOK
https://m.edsoo.ru/863ebd16
|32 H‘{eHOBequTBo B 6uocepe 3emuu H H H H 24.04.2024 H
33 ||CocywecTBOBaHME PUPO/bI U YeJIOBEYECTBA 1 08.05.2024 |bubaunoTteka JOK
https://m.edsoo.ru/863ebale
34 ||PesepBHbIH ypok. 060611eHHEe TeMbl «Co0bI1eCTBA 1 15.05.2024
Y 9KOJIOTUYECKUE CUCTEMBI»
|OBLIEE KOJIMYECTBO YACOB 10 TPOTPAMME | 34 | 0 [ 2.5 [

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* buonorus / [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue /[lox pen. [laceunuka B.B., Akuronepaoe o6miectso «M3m1arenscTBo

«IIpocsenienue»

* buonorus, 11 kmacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u napyrue /Tlox pen. [Taceunnka B.B., AxkiinonepHoe o011ecTBo

«M3narenscTBO «IIpocsenienuey


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

METOJIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

buonorus / [Taceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue /Ilox pen. ITaceunuxa B.B., Akiimonepaoe o0mmectBo «3n1aTenscTBo

«ITpocsenienne»

* buosnorus, 11 knace/ [Naceunnk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue /Ilox pex. Ilaceunuka B.B., AkironepHoe o0miecTBo

«3narenscTBO «IIpocBemenney

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://workprogram.edsoo.ru/work-programs/3072231



