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HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPENEIICHUS
MOJIX0A0B K (popMUpOBaHHIO cojepkaHusi ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHuUentyanbHble nojoxkeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH LiEJNeH, COAEp KaHUs,
pe3ysbTaTOB OOyUeHUsST W TPEOOBAHMIA K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, ITOJIOXEHHS 00
Oo0MmMX HEeNsSIX W MPUHIUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a Takke MOJOKCHHSI O CHeUpuKe ONOJIOTHH,
e 3HAaYCHWU B IO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSIM, ONIPEETICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI 10
Oouosioruu u €€ CTPyKTypa.

[Tporpamma o Ouosioruu naét mpencTaBlIeHue O LeNsx, 00 o0mieil cTpaTeruu 00y4eHus,
BOCIIMUTAaHUS W Pa3BUTHsI OOy4aroOmUXcs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTeNbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
paszenaM W TeMaM, PEKOMEHAYeMYIO MOCIeIOBATeIbHOCTh M3YYEHHUS y4eOHOTO MmarepHala C
YIETOM MEXIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO MpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCS.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEAMETHBIM M IPEJAMETHBIM pe3yibTaTaM oOy4eHHus B (GopMHpOBaAHUHU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonoruu (11-12 xmaccel, 6a30BBIii YPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B M3y4eHUHM Ouosoruu, Omarogaps yemMy B HeW mpocMaTpuBaercs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MIpPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKaromen
npupoiHoi cpene. [loaTromy Hapsay ¢ U3y4eHHEM 00IEONOIOTHYECKIX TEOPHIA, a TAKKE 3HAHUN
O CTPOEHHM HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MIPOLIECCOB B MPOrpaMMe MO OMOJIOTHH YIEJIEHO BHUMAHUE UCIIOJIb30BAHUIO MOJTyYEHHBIX 3HAHUN
B IIOBCEJHEBHOM JKM3HHM JUIsl PELICHUS MPHUKIATHBIX 33734, B TOM 4HCIE: MPOPUIAKTHKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YEJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€TIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIed MPUPOHON cpene,
aHallM3a BJMSHUS XO3AMCTBEHHOM NEATENbHOCTH YENOBEKAa Ha COCTOSHUE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 33]la4 IIKOJHLHOTO OMOJIOTHYECKOTO 00pa30oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHre y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JHUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaeT (GOpMUPOBAHHE Yy OOyUaIOIIMXCA MPEJICTaBICHUM O HAaydyHOH KapTHHE MUpA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS UIA: TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
dbopmupoBanusi (PYHKIIMOHATBFHOM TPAaMOTHOCTH, HABBIKOB 3/JI0pOBOTO M Oe3omacHoro obpasza
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHWONOTHSI UMEET TaKXkKe JJs PEIIeHUs BOCIUTATENbHBIX U
pa3BHBAIOMIKX 33/1a4 CpeHero odIiero oopazoBanus, coruanuzanuu odydaronuxcs. M3yuenue



Onosoruu 0OecneunBaeT yCciaoBUs s (OPMUPOBAHMS MHTEIUIEKTYaIbHBIX, KOMMYHUKAITHOHHBIX
U UHQOPMALMOHHBIX HABBIKOB, JCTETHYECKOM KYJIbTYpBl, CHOCOOCTBYET HHTETpaluU
OMOJIOTMYECKUX 3HAHUI C NPEACTABICHUSAMH M3 APYTUX Y4E€OHBIX HPEAMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazBanHble MONIOXKEHUS O MpeIHA3HAYEHUN Y4eOHOTO MpeaMeTa
«buonorus» cocTaBuIM OCHOBY JUTS OTIPEACIICHUS TI0IX0/I0B K OTOOPY M CTPYKTYPHPOBAHHIO €TI0
COJIepKaHuUs, TIPEICTABICHHOTO B IPOTrPaMMe 110 OMOJIOTHH.

OTt60p conepxanus yaeOHOTO TipeameTa «bronorus» Ha 6a30BOM YpOBHE OCYIIIECTBIIEH C
MO3UIMHA KyJIbTYpOCOOOPA3HOTO TMOAX0/a, B COOTBETCTBHH C KOTOPBIM OOYYArOIIUECS JTOJKHBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
aJIeKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYKAIOUIEH NPUPOJHON Cpene, BOCTpeOOBaHHBIC B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHUMAIOT DJJIEMEHTBHI COJEpXKAHMSA, KOTOpbIE CIY)XaT OCHOBOH it  (OPMHPOBAHUS
MPEJCTAaBICHU O COBPEMEHHOW eCTeCTBEHHO-HAYYHOH KapTHHE MHpa M I[EHHOCTHBIX
OpPHUEHTAIX JIMYHOCTH, CTIOCOOCTBYIOIINX I'yMaHHU3AIMHA OMOJIOTHYECKOTO 00pa30BaHHSI.

CTpyKkTypHpOBaHHE COJIepXKaHWs y4eOHOro MaTepuaia B TporpaMMe MO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUK 00 OTIMUUTEIHHBIX OCOOCHHOCTSIX
YKUBOU IPUPOJIBL, O €€ YPOBHEBOM OPraHU3aLlMN U 3BOJIFOLIMH. B COOTBETCTBHH C 3TUM B CTPYKTYype
yueOHoro npeamera «bromornsy BBIICTICHBI CIIEAYIONNe CoepKaTenbHble THHUN: «bronorus
Kak Hayka. MeTopl HaydHOTO TIO3HaHUs», «KiteTka kak Omosoruveckast cuctemay, «OpraHusm
Kak OmoJsiornueckas cucrema», «Cucrtema 1 MHOrooOpa3ue OpraHu4eckoro Mupa», « BOJIIOLHUS
YKUBOU IPUPOIBI», « IKOCUCTEMBI U TPUCYILIHE UM 3aKOHOMEPHOCTH.

Hens uzydyenus ydebHOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJICHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pa3HOTO paHra U NpuoOpeTeHre YMEHUI HCI0JIb30BaTh 3TU 3HAHMS Ui TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM MPUPOIBI U PEIIEHUS Pa3InYHbIX )KU3HEHHBIX TPOOIIEM.

JlocTkeHue 1enu u3ydeHust ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrnieunBaeTcs pelIeHUEM CIEIYIOUX 3a/1ay:

OCBOEHHE 00YJaIOIIMMUCS CUCTEMbI 3HaHUN 0 OMOJIOTMUYECKUX TEOPUSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWiIax, CIyXKalluX OCHOBOM s (popMHUpoBaHUS
MIPEJICTAaBJICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO MO3HAHUS,
CTPOEHUHM, MHOTOOOpa3sud U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3alluy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTUY;

(dbopmupoBaHre y OOyJaroIIMXCS TMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX UM TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHaIM3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3IJISJIOB,
UJeH U MOAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KylabTypbl, (YHKIIMOHATBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA >KMBOW MPUPOIBI Ha
OCHOBAHUU 3HAHUU U OMBITA, OJYYCHHBIX IPU U3y4YECHUHN OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUA B TMPAKTUYECKOW JESITENTbHOCTH YENOBEKa, Pa3BUTUM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIMTaHUE YOSKJIEHHOCTH B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM KHBOM MPHPOJIBL,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOITIOIEHUE MEP TPODUIAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero oopasoBanusi «buonorusy, uzydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

st u3ydenusi OMOJIOTMK Ha Ga30BOM YPOBHE CpEIIHEro oOIero oOpa3oBaHusi OTBOJIUTCS
68 yacos: B 11 kiacce — 34 yaca (1 gyac B Henemnio), B 12 kiacce — 34 yaca (1 yac B Hefeln0).

COJEP/KAHUE OBYYEHUA

11 KJIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMu, (uiocouei, dTUKOW, ICTETHKOW Hu mpaBoM. Poib Ouosiornu B
(hopMHUpOBaHUM COBPEMEHHOM HaydHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTopl IO3HAHUS KUBOW MPUPOABI (HAOTIOIEHNE, SKCTIEPUMEHT, OMMCaHNe, H3MEpPEHNE,
KJ1accU(pUKaus, MOJIeIMpOBaHHe, CTaTUCTUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabmuiet U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M IPaKTUYecKue padoThbi:

[Ipaktuueckass pa6ora Ne 1. «lcmonb3oBaHuEe pa3IHYHBIX METOJOB TPU H3YYCHHH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIHS.

JKuBwie cuctembl (OMOCHUCTEMBI) Kak TpeaMeT u3ydeHus Owosiorun. OTIMYuEe >KUBBIX
CUCTEM OT HEOPraHWYECKOU MPHUPOIbI.

CpoiictBa OumocucteM M HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJSIPHBIMA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpaumnu:

Tabmuipl u cxembl: «OCHOBHBbIE TPHU3HAKU KHU3HU», «YPOBHU OpraHU3alUU >KHUBOU
TIPUPOIBIY.

O6opynosanue: moaens Moiekynsl JJHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH COCTAaB KIETKH. XUMUYECKHE AIEMEHThI: MAKPOJIEMEHThI, MUKPOIJIEMEHTHI.
Bona 1 MuHepalibHbIE BEllEeCTBA.

OyHKIMKM BOJBl W MUHEpPAJIbHBIX BEHIECTB B KkieTke. [loanmep:kaHue OCMOTHYECKOTO
OamaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnMsbie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEITKOBOI
MOJIEKYNbI (TIEpBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonorndeckue QyHKIUN OEIKOB.

®epMeHThl — Ouonoruueckue Karanu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cnenuduuHocTh. Kodepmentol. Burtamunbel. Omimuus  ¢GepMEHTOB  OT
HEOPraHMYeCKHX KaTaln3aTopOB.



YrneBopl: MOHOCAaxapu bl (TIIOKO3a, prbo3a U 1e30Kcuprbo03a), aucaxapusl (caxaposa,
JaKTO3a) W TMOJHMcaxapuibl (Kpaxmal, TJIHKOTeH, IeJUTo03a). buomorndeckue (QyHKIUU
YTJI€BOJIOB.

Jlumuapl:  TpUrauuepunsl, Qochomunuasl, crepouabl. [uapodmisHO-THAPO(YOOHBIE
cBoiicTBa. buonornueckue ¢pyHkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JIMIHIOB Kak
HCTOYHUKOB PHEPIHH.

Hyxnennossie kucnorsl: JIHK n PHK. Hykieotnael — MOHOMEpPBI HYKJIIEMHOBBIX KUCJOT.
Crpoenne u ¢ynknumu JIHK. Crpoenne u ¢ynxnmm PHK. Buger PHK. AT®: crpoenune u
byHKINH.

[uronorusa — Hayka o kinerke. Kilerounas teopus — npumep B3auMMOJCHCTBUS UACH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3Y4YEHHUS KIETKH.

Knetka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpaHa, moJsiekyiasl JIHK kak renerndeckuii anmnapar, cuCTeMa CHHTe3a Oenka.

Tunel KIeTOK: JyKapuoTHYecKas M MHpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHdeckoi kineTku. Kinetounas crenka 6akrepuii. CTpoeHHE DYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTEHKA, TIMKOKAJIMKC, UX (QYHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoOUIbI.
OnnomemOpannbie opraou bl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHIPUH, TIacTUbL. [IporicxoxkaeHre MUTOXOHIpHM 1 riacTud. Bust
mwiactul. HememOpaHHble OpraHOWIbl KIETKHA: PUOOCOMBI, KJIETOYHBIM IEHTp, LEHTPUOJIH,
pECHUYKH, KIyTUKH. DyHKINHA OPraHONIOB KIETKU. BritoueHus.

SAnpo — peryasTopHsIi 1IeHTp KiIeTku. CTpoeHue sipa: saepHas 000J049Ka, Kapuoriazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEILIECTB B KJIETKE.

JdemoHncTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. Illneiinen, P. Bupxos, /[xx. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Juarpammbl:  «PacnpeneneHre XMMHUYECKUMX DJIEMEHTOB B HEXKHMBOW MPUPOJAELY,
«Pacnpenenenue XUMUYECKUX 3JIEMEHTOB B JKMUBOW MIPUPOJIEN.

Tabmupsr u cxemsl: «llepuoguueckas Tabiaua XUMHUYECKUX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJBI BoJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl Oenka», «Ctpoenue GpepmeHTay,
«Hyxneunossie kucnotsl. JJHK», «Crpoenne monexynsl AT®», «CTtpoeHne 3ykapHuOTHYECKON
KieTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHME Apa KIETKN», «YTIIEBOIABDY, «JIUIuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpyHOBaHHE /Al HPOBEAEHUS HAOIIOAEHUM,
M3MEpEHUH, IKCIEPUMEHTOB, MUKPOTpENapaThl PaCTUTENIbHBIX, KUBOTHBIX U OaKTEpHATbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaJIUTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
IpUMepe aMUJIa3bl UM KaTauasbl)y.

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpPOEHHUS KIETOK pacTeHUH, *XMBOTHBIX WU
OakTepuii o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.



OOmen BemectB, wuiauM MeTabomu3M. Accumwianus (IJIacTUYECKUd OOMEH) U
TUCCUMIIISALINS (PHEPreTHUECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca Metabonusma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tuner oOMeHa BemecTB: aBTOTPOHBIA U TerepoTpodHbIid. Ponb depMeHTOB B 0OMEHE
BELIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknum ¢dorocuHTE3A.
DddexruBHOCTD poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BriusHue ycinoBwmii
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIIECHHSI €r0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKkTepuu. 3HAUYEHWE XEMOCHUHTE3a MJisl KU3HU Ha
3emue.

OHepretuyeckuii oOMeH B  KieTke. PaciiernsieHue  BeIIeCTB, BBIJACIEHHUE U
aKKyMyJUpPOBaHHME SHEPTUHU B KJIETKE. DTallbl 3HepreTudeckoro ooMena. I'mukonus. bpoxxenue u
ero Buabl. KucimopopHoe oxucieHue, WM KJIE€TOYHOE  JpIxaHue. OKUCIUTENIbHOE
dhochopmmpoBanue. DPHEKTUBHOCTh IHEPTETHIECKOTO OOMEHa.

Peakuun wmarpuuHoro cuHte3a. ['eHermueckas wundopmanus u JHK. Peanuzanus
reHeTHUYecKoil MHpopMaluu B KieTke. ['eHeTuueckuil KoJ M ero cBoicTBa. TpaHCKpUMIIUS —
matpuuHnblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocrHTE3€e Oenka.

Hexknerounsie hopmsbl xku3Hu — Bupycsl. Mcropus otkpsiTus Bupycos (. Y. IBanoBCKuit).
Oco0OeHHOCTH CTpOEHMSI M KU3HEHHOTO IUKIa BHpYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M 4YeJOBEKa, BbI3bIBa€Mble BUpycamH. Bupyc ummyHnonedunura gyenoseka (BUY) —
Bo3Oyautens CIIMJla. OOpaTHast TpaHCKpHUNIMsSA, peBepraza M wuHTerpasa. lIpodmumakrrka
pacrnpocTpaHeHus: BUPYCHBIX 3a00JIeBaHUI.

JdemoHncTpauuu:

[Toptpetsr: H. K. Konsuos, /1. U. UBanosckuii, K. A. Tumupszes.

Tabmuupt wu  cxembl: «Tunel  muranmsy, «Metabomuzm»,  «MUTOXOHIPHUS,
«OHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢dbyHKIIMOHUpOBaHHe TeHa», «Cunre3 Oenka», «leHeTnueckuid kom», «Bupycs»,
«bakrepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oakrepuodaray,
«Pemmukanus JTHK».

OGopynoBanue: moaenu-ammmkanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema S. PazmHokeHHe M HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, WiaM KU3HEHHBIM 1ukn kietkd. MuTepdaza m mutos. Ilponeccsi,
nportekawomue B uHrepdasze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HA0Op — KapUOTHUIl. JIUTUIOMAHBIA M TalIOMIHBI XPOMOCOMHbBIE
Habopel. Xpomatusl. LluTonornyeckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knerkn — muto3. Ctaguu muto3sa. [Iponeccsl, npoucxoadiue Ha pa3sHbIX CTaAuAX
MHUTO3a. bruosornyeckuii cMbICII MUTO3a.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

®dopMbl pa3MHOXKEHUS OPraHU3MOB: OecIioyIoe U MoJI0Bo€e. Buibl 6ecrosoro pa3MHOKEHHS:
JieJIeHUe HaJlBO€, MOYKOBAHHWE OJHO- W MHOTOKIIETOYHBIX, CIIOPOOOpa3oBaHHE, BEre€TaTHBHOE
pa3MHOkeHHe. VICKycCTBEHHOE KJIOHMPOBAHNUE OPIaHU3MOB, €r0 3HAUEHUE /TS CEJIEKLINN.

[TonoBoe pa3MHOXKEHHE, €ro OTIUYHUS OT OECHOJIOTO.



Meiio3. Cragun wmeio3sa. Ilpoueccsl, mpoucxoasimue Ha ctaausx meiiosza. [loBegenue
XpoMocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAaYEHUE MEN03a.

I'ameTorenes3 — nporecc 00pa3oBaHMs MOJIOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIE jKETIe3HI:
CEMEHHUKHU U sinyHuKHU. OOpa3oBaHME M Pa3BUTHE MOJIOBBIX KJIETOK — rameTr (CrepMaTo30uj,
AilleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpOeHUs SHUEKIETOK W
cnepmaro3ounioB. OmionorBopenue. [lapreHorenes.

NunuBuayaneHoe pasButue (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOPHOTCHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUSL Y TMO3BOHOYHBIX >KMBOTHBIX: JPOOJIECHUE, TacTPYJISIuS,
opradoreses. [loctamOpruonanbHOE pa3BuTHE. THUINBI MOCTIMOPHUOHATIBHOIO PA3BUTHSL: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AaKTOPbI, CIIOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOEHUE CEMEHH, CTaJuu
Pa3BUTHSL

JdemoHcTpaumnu:

Tabnuubl u cxeMbl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOMHOE OMIIOAOTBOPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUI, «JleneHue KIeTku 0aKTepuii»,
«CTpoeHue TOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBbI», «KileTouHbld UKD, «Pernmukamms
JHK», «Muto3», «Meio3», «lIpsmoe u Henpsimoe pa3BUTHEY, «I 'aMeTOTeHe3 Y MIIEKOTTUTAIOIINX
1 yenoBekay, «OCHOBHBIE CTAJJM OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOI, MuKpornpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETOY,
«SlinexneTka MIeKonuTarmero», «Kapmokrunes B KJI€TKaX KOPEIIKa JIyKay, MarHUTHast MOJIEIb-
anmukanus «Jlenenne knetkny, moaens JJHK, mogens meTadasHoM XpOMOCOMBI.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlabopaTtopnas padorta Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaGopatopnass pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HacjieacTBeHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTukd. Ponb nuTonoruu u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKita] pocCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKH. MeTopl TeHEeTUKH (TUOPUIOJIOTUYECKHH, LHUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE T€HETUUYECKUE MOHATH. ['eHeTn4eckass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpelIBaHuil.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonorubpuaHoe ckpermuBaHue. 3akoH equHO00pasusi THOPHUIOB MepBoro nokoJsieHus. [Ipasuio
JOMHHHUPOBAHMS. 3aKOH paclleryieHus Mpu3HakoB. [umoreza yucrtoThl ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH HE3aBUCUMOTO  HACJIENOBaHHUS  IMPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAHMS. AHaIH3UPYIOIIee CKpellUBaHUE.
Hcnonb3oBaHKe aHATU3UPYIOIIETO CKPEUTUBAHUS 7S OTIpeAeTICHUS T€HOTHUIIa OCOOH.

CuerieHHOoe HacnefoBaHue TmpusHakoB. PaGora T. Moprana mno cuemnjieHHOMY
HacJeA0BaHUIo reHoB. HapyllieHne clienieHnsi TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUecKre KapThl.

I'enernka nosa. XpoMOCOMHOE OINpEAETIEHUE 0Ja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omoramerHele M reTeporaMeTHble OpraHu3Mbl. HacliemoBaHue NpPU3HAKOB, CUEIJIEHHBIX C
II0JIOM.



N3menunBOCTh. BHJIbl M3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacleACTBEHHas. Posb cpebl
B HEHACJIEJICTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHONW H3MEHYHBOCTH.
BapuannonHsslil pax 1 BapuanMoHHas kpusas. Hopma peaknuu npusHaka. KosmdecTBeHHbBIE U
KaueCTBEHHBIC MTPU3HAKU U MX HOpMa peakinuu. CBoHCTBA MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBenHas, Wi TeHOTHITHYECKAsl, H3MCHUYNBOCTh. KOMOWHATHBHAS M3MEHUUBOCTD.
Meiio3 u 1onoBOM mponecc — OCHOBa KOMOMHATUBHOW M3MEHUMBOCTH. MyTalMOHHas
n3MeHuuBOCTh. Kitaccudukauuss myranuil: reHHblE, XpOMOCOMHbIE, I'€HOMHbIE. YacTtoTa U
MPUYMHBI MyTarii. MyTtareHHnbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIIEICTBEHHOM
n3MmenunBocty H. Y. BaBuiiosa.

BuesaepHas HaCIEACTBEHHOCTb U U3MEHYUBOCTD.

I'eneruka uenoBeka. Kapuotun denoBexka. OCHOBHbIE METOAbl T€HETUKU YeNOBEKa:
T€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUYECKH, OWOXUMHYECKUH, MOJIEKYISIPHO-
reHeTnyeckuil. CoOBpeMEHHOE OIpe/ieIeHHe TEHOTUIIA: TIOJHOI€HOMHOE CEKBEHUPOBAHUE,
TEHOTHIUPOBaHKUE, B TOM umcie ¢ nomotibio [TI[P-ananmu3a. HacnencrBeHnsie 3aboneBaHMs
YyelioBeKa: TIeHHble OoJyie3HW, OOJIE3HW C HACIEACTBEHHON  MpPeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe Oone3HH. ComaThueckue M TeHepaTUBHble MyTalui. CTBOJIOBbIE KIIETKH.
[Tpunnume! 310poBoro obpasa KU3HU, JUATHOCTUKH, MPO(IIIAKTUKA U JICUCHUS TEHETUYECKUX
Oone3Hell. MeaMKO-TeHETHUECKOe KOHCYAbTUPOBAaHHE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
MIpeIOTBPAILlEHUH U JICYEHUN TeHETUYEeCKNX 3a00JIeBaHNUN YeOoBeKa.

JdemoHncTpaumnu:

[optpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepuxos, H. B. Tumodees-
Pecosckmii, H. 1. BaBunos.

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 HUTOrE€HETHYECKas OCHOBAY,
«3aKOH pacUICIUIEHUs] M €ro LUTOTCHETUYEeCKas OCHOBa», <«3aKOH YHUCTOTBI TameT»,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Mero3s», «B3anMoieicTBUE aJlJIETbHBIX T€HOBY, «I €HETUYECKHE KapThl PACTEHUM, )KUBOTHBIX U
yenoBeka», «l'eHeTuka moJsa», «3aKOHOMEPHOCTH HACJIEJIO0BaHUS, CUEIJIEHHOTO C IIOJIOM»,
«KapuoTunsl uyenoBeka H JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY, «MoaudukanuoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymnn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTB.

O6opynoBanue: Mojaeiau-anminkauuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHUHUpOBaHHUe», «urubpuanoe ckpemuBanuey», «llepexkpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapat «Jpo3oduna» (Hopma, Mmyrauuu (Gopmbl KpbUILEB U OKPACKU Tena), repoapuit
«I"OpoxX MOCEBHOW».

JlaGopaTopHble M IPaKTUYecKue padoThbi:

JlaboparopHas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUTHOTO
CKpEIIMBAaHUS Y IPO30(UITbl Ha TOTOBBIX MUKPOIpEnapaTaxy».

Jlaboparopnas padota Ne 6. «M3yueHne MoaAMPHUKAIIMOHHON M3MEHUUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUALIMOHHOW KPUBOM».

JlaboparopHas pabora Ne 7. «AnHamu3z wyrtamuii y Japo3oduisl Ha TOTOBBIX
MHKpOIpenaparax.

[TpakTudeckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexknusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus kak Hayka U Mpolecc. 3apoKICHUE CeIeKIMH U nomecTukanus. Yuenne H. W.
BaBuiioBa 0 ImeHTpax MpPOUCXOXKIEHUS M MHOT00Opasusi KyIbTYPHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.



CoBpemeHHbIE METOJbl CelIeKIUMU. MaccoBblii U MHAMBUAYAJIbHBIN OTOOpHl B CENEKLUU
pacTeHui u KUBOTHBIX. OLleHKa 3KcTepbepa. bIM3KOPOICTBEHHOE CKPEIIMBAHUE — UHOPUIMHT.
Yucras muaust. CKpelmnBaHue YMCTHIX TUHUNA. ['eTeposuc, unu rubpunnas cuia. Heponcrsennoe
ckpemBanue — ayrOpuaunr. OtmanéHHas rubOpumusanmuss U e€ ycmexu. VICKycCTBEHHBIH
MYTareHe3 M IIOJIY4CHHE IOJMIUIOUAOB. JIOCTMIKEHHMS CENEeKUUHU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHHU3MOB.

buorexHonorust kak otTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/aHUs
pexomOunantHot JIHK u Ttpancrennbix opranu3moB. Kierounas wumxenepus. Kierounsie
KYyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHUE pacTeHni. KiloHupoBaHue BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHME M J3TH4Yeckue mpoodiembl. ['MO —
TeHETUYECKU MOIM(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanmu:

[Toptpetsr: H. U. BaBuios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuipl u cxembl: kapra «LIeHTpbl NPOUCXOXKIEHUS M MHOTooOpa3us KyJIbTYpPHBIX
pactenuit», «[lopojpl HOMaIHKUX )KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounsle KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISDKH IJI0JIOB U KOPHEIUIOJOB AUKUX (OPM U KyJIbTYpHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHHUS.

JlabopaTopHble U MpaKTHYeCKHe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JIOCTM)KEHUS CEJIEKLUU PACTeHHHM M JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIM y4acTOK, B TEIIMYHOE
X034HCTBO, 1TA00OPATOPUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

12 KJIACC

Tema 1. JBosrronMOHHAsA 0HOJIOTHS.

[Ipennoceikyu BO3HUKHOBEHUS ABOIIOLMOHHON TEOPUU. DBOJIFOLIMOHHAS TEOPHSI U €€ MECTO
B Ouosioruu. BiusiHue 3BOIOIMOHHON TEOPUM Ha pa3BUTHE OMOJIOTUU U JPYrUX HAYK.

CauperenbctBa 3Boonuu. [laneonrosoruyeckue: nociae10BaTeaIbHOCTb MOSBICHUS BUJIOB
B IAJIEOHTOJIOTUYECKOM Jeronucu, nepexofHsle (Gopmbl. buoreorpaduyeckue: cXoncTBo u
paznuune payH u Gyop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOJCTBA M PazaMuusi SMOPHUOHOB pa3HbIX BHJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKUE: TOMOJIOTUYHBIC, AaHAJIOTMYHbIC, PYyIUMEHTApHbIE OPIaHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAaHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX IIyTeH Y BCEX OPraHU3MOB.

OpomonnonHass Tteopuss Y. JapBuna. Ilpeanochliku BO3HMKHOBEHHs JIapBMHHU3MA.
JIBIDKyIIME CHJIbl  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYpCOB, HeONpeleNéHHas HM3MEHYUBOCTb, Oopb0a 3a CyIEeCTBOBAaHME,
€CTECTBEHHBII 0TOOP).

Cunternyeckas Teopus 3Bosiroruu (CTI) u e€ 0CHOBHBIE TOJI0KEHUS.

Muxkposomtonus. [Tomynsanus kak equHUIA BUAA U DBOJIOLUN.

JBwxyie cuibl ((hakTophl) 3BOJIOLMUN BUAOB B NpHpoJe. MyTallMOHHBIM mpolecc U
KOMOMHATHBHAs U3MEHYUBOCT. [lomymsiiinoHHbIe BOJIHBI U Apeiid renoB. M3omsius u Murpanus.

EctecTBenHslii oT60p — HampaBisiomuid ¢aktop 3Bomound. POpMbl €CTECTBEHHOTO
otOopa.



[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3yibTar 3BoJitonuu. Ilpumepsr npucnocoOnenuit
y Opranu3mMoB. ApoMop(h03bl U HIMOATATITAIIH.

Bun u BupooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (GOPMBI BHI000pPa30BaHMS:
reorpauuecKkoe, 3KOJIOrHYECKOE.

MakpoaBomtorus. @opMbl dBONFOLMH: (puUIeTHYECKasi, JAUBEPreHTHAs, KOHBEPreHTHAs,
napauienbHas. HeoOpaTumMocTs 9BOTIONNH.

[IpoucxoxxaeHue  OT  HECHEUMAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
cricnuajimu3anusi. AI[aHTI/IBHaSI paguanus.
JdemoHcTpaumnu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! u cxembl: «Pa3BUTHE OpraHnYecKoro Mupa Ha 3emiiey», «3apo/IbIIIy TO3BOHOYHBIX
AKHUBOTHBIX», «ApxeonTepukc», «®opmbl 00pbOBI 3a cyliecTBOBaHUE», «ECTeCTBEHHBIN 0TOOPY,
«MHoroo0Opa3ue copToB pacTeHuil», «MHoroodpasue mOpoJ KUBOTHBIX», «llomymsanumy,
«MyTalMoHHas U3MEHYUBOCTBY, «ApoMopdo3bl», «Manoanantauum», «O0mas aereHepanus»,
«/IBmxymmme cuitbl sBosronuny, «Kapra-cxema mapmipyra myremectsus Y. [lapsunay, «boprda
3a CYIIIECTBOBaHUEY, «IIpucnoco6yeHHOCTh OpraHu3MOBY, «['eorpaduueckoe
BH1I000pa3oBaHue», « IKOJOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMHU THIIAMU OKpPAcKu, HabOp MI0I0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHUHN Y KUBOTHBIX», MoieTb «OCHOBHbBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHas MoJienb «CTpOeHHE TOJIOBHOTO MO3ra TO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIus «DOpPMBI COXPAaHHOCTH HMCKOIAEMBbIX
KUBOTHBIX W PACTeHMI», Mozenb anmmmkanus «llepekpéct xpoMocom», BiIa)XHbIE Mpenaparhbl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkuw», MukpornpemnapaT «/lpozoduna» (HOpMma,
MyTaruu (OpPMBI KPBUTHEB U OKPACKH TEa).

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPGHOJIOTUYECKOMY KPUTEPHIO».

JlaGopatopunas pabota Ne 2. «OmnmcaHue TPHUCTIOCOONICHHOCTH OpraHu3mMa u e
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIPEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runore3sl BOSHUKHOBEHHS
KU3HU Ha 3emuie: aOHoOreHe3 M MaHCrepMus. XUMUYecKas SBOJIONUS. AOHWOTEHHBIN CHUHTE3
OpPraHMYECKUX BEUIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON
sBosonuy. HauanbHelie sTansl Onosnornyeckoit apomtoruu. [ unoreza PHK-mupa. ®opmupopanue
MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE MPOTOKJIETKH. [lepBbie KIETKM M WX 3BOJIOILHSL.
@opMHpPOBaHKUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogam. Karapxeil. Apxeiickas u nporepo3onckas
apsl. [laneo3oiickas 3pa u €€ nepuopl: KeMOPUIICKUH, OPAOBUKCKUI, CUITyPHUICKUI, IEBOHCKHUH,
KaMEHHOYT OJIBHBIN, IEPMCKHUH.

Me3o30iickas opa U €€ IepUOAbl: TPUACOBBIN, FOPCKU, MEJIIOBOM.

KaiiHo30licKas pa u €€ nepuoIpl: ajgeoreHOBbIN, HEOT€HOBBINA, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KiIuMaTa M IeoJIOTUYECKMX IpoueccoB. OCHOBHBIE 3Tambl ABOJIIOLUN
PacTUTENILHOTO U ’KMBOTHOTO MUPa. ApoMop(ho3bl y pacTeHU 1 )KMBOTHBIX. [losiBIIeHHe, pacuBeT
1 BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoOro Mupa Kak OTpa)KeHue 3BOJIIOLMU. OCHOBHBIE CUCTEMATHUECKUE
IpYyIIbl OPraHU3MOB.



OBoJIOLMS  ueloBeKa. AHTpomosoruss Kak Hayka. Pa3BuTue npeacTaBieHUH O
IIPOUCXOXKICHUN UelloBeKa. MeToibl nu3ydeHus antponoresesa. CxoaCcTBa U pa3inyus 4eloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKA.

JBwxyme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYHMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMEJbIi,
Yenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxu
HCKOTIAeMBIX OCTATKOB, BPEeMsl CYIIECTBOBAaHMS, 00JACTh PacHpOCTpaHEHUs,, 00bEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHS.

Uenoseueckne packl. OCHOBHBIE OOJIBIINE PAachl: €BPOINEOUHAs (€Bpa3uiicKas), HErpo-
aBcTpajiouiHas  (9PKBaTOpHalibHasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepuKaHckas). YepTsl
MIPUCIIOCOOIEHHOCTH MIPEJICTaBUTENIEN YETI0BEUECKUX Pac K YCIOBUSAM cylllecTBOBaHusA. EAMHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxemsl: «Bo3unkHoBeHue CoMHEUYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKOro
mupa», «PacturenpHas kietka», <«OKuBoTHas kietkay, «lIpokapuoTnueckass KieTKay,
«CoBpeMeHHasi CuCTeMa OpPraHu4yeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «UenoBeuecKre pach».

O6GopynoBanue: w™mymspku — «lIpoucxoxkneHne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WK M300pakeHUs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YEJIOBEKa (KaMHU-YOMIEPHI, pyOusa, ckpediia), TEOXpOHOJIOTHYECKasT TaOnuIla,
KoJuteKusi «@opMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktnueckas padota Ne 1. «/3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUIEKIIUSIX).

DKCKypcusi «IBOJIOIUS OPraHUYEeCcKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI My3€ei ).

Tema 3. Opranusmbl H OKpPY:Ka0Iasi cpeaa.

DKkonorusi Kak Hayka. 3ajadyd M pasfeNbl dKOJOTMH. MeToAbl 3KOJOTHYECKHX
UCCIEeIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHusT  OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonoruueckue ¢akropbl. Knaccuduxamnus skonorunueckux (akTopoB: abMOTHUYECKUE,
OMOTHYEeCKHE U aHTpoIoreHHsIe. JlelicTBre 3K0I0rndeckix (PaKTOpOB Ha OPTaHU3MBI.

AbGuotuueckue  QGakTOphl:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEpHOIU3M.
[IpucnocobaeHunss OpraHu3MoB K JeHCTBHIO abnoTHuecKuX (pakTopoB. buonoruveckre puTMbl.

buotnueckne daktoppl. Buasl OHOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 1 ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCAIM3M, HEWUTpanu3M. 3HAYeHHE OUOTHYECKHUX
B3aMMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHBIE IIOKA3aTeNW IOIYJISLUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POXJAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTH MOMYJISLIMU U €€ PeryIsiiusl.

JdemoHncTpaumuu:

[optpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3emin», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHMCIEHHOCTU MOMYJISLIUU
uHpy30pun-TyDenbkny», «[Iumessie nemmy.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0cOOSHHOCTH PACTCHHIA U3 PAa3HBIX MECT
oOUTaHUD».

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacd€T MIOTHOCTH MOMYJSALUN pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo01ecTBa U IK0JIOTHYeCKHE CUCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl  OWOLl€HO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHas, Tpodudeckas (rnumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3KkocucreMe U OHOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B sKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocucteMmbl. IlumeBbie nenu u cetu. OCHOBHbIE TIOKa3aTeld 3KOCHCTEMBI: Ouomacca,
MPOJIYKIHS. DKOJOTUYECKHE MHUpaMUIbl: MPOAYKIUH, YUCIEHHOCTH, OnomMaccel. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTb, caMoOperynsauus, pazsutue. Cykueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOTIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTMYECKOro
paszHooOpasus Ha 3emuie.

VYuenue B. U. Bepnaackoro o 6uochepe. ['panuiipi, coctaB u cTpykTypa duochepsi. XKupoe
BemectBO U ero (Qynkuun. OcoOGeHHOCTH Ouochepsl Kak TIJI00ATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHMOT€OXMMHUYECKHE IHKIbI 3JEMEHTOB (yrjiepoja, as3ora).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emnu. AHTponioreHHsle n3mMeHeHus B ouocgepe. ['modanpHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHue IpUpoibl U yenoedecTBa. CoxpaHeHne OMopa3sHooOpa3us Kak OCHOBA
ycroiunBocTu 6uochepsl. OCHOBA pallMOHATBHOTO YIPABJICHUS MPUPOIHBIMU pecypcaMu M HX
ucnoJib3oBanue. J{oCTikeHus OUOIOTHH U OXpaHa MPUPOIBI.

JdeMoncTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

TaGmuuer u cxemsl: «Ilumesbie nenu», «buoneHos: coctaB u cTpykrypay», «IIpupoaHsie
coobmectBa», «llemu mnutanus», «Ikonoruueckas nupamuaay, «buochepa u uenoBexy,
«KOocucTeMa UPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA XBOWHOTO Jieca», «broreHo3 Bogoémay,
«ArporeHo3», «lIpumepHble aHTPONOTeHHbIE BO3JEHCTBHS Ha NpUPOAY», «Baxkueiimue
WMCTOYHUKH 3arps3HEHUs BO3JyXa U TPYHTOBBIX BOja», «[louBa — BakHeWIas COCTaBISIONIAS
ouocthepsr», «Daktopel gerpamanuu  nouB», «llapHukKoBbBIT  dddekT», «DakTOpPHI



panmoaKTUBHOTO 3arpsi3HeHus Onocheprn», «Oomas cTpykrypa ouocheps», «Pacmnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3Kpan Ouocheps», «KpyroBopor yriepoma B Guocheper,
«KpyroBopot azoTa B Ipupoae».

Ob6opynoBanue: MOJeTb-anmINKanus « TunmaHeie OMOLIEHO3bI», repbapuii «PacTuTenbHbIe
cooOmecTBa», KoJUleKIuu «bromeHo3», «BpemuTenn BaKHEUIINX CEIbCKOXO3SHCTBEHHBIX
KYyJIbTYyp», TepOapuu U KOJUIEKUMU PACTEHUN M JKUBOTHBIX, NPUHAIIEKALIUE K pPa3HbIM
9KOJIOTUYECKUM Tpynmnam ojaHoro Buaa, Kpacunas kaura Poccuiickoit deneparuu, uzoOpaxeHus
OXpaHsSIEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.

[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [NTPOT'PAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yabTaTaM OCBOEHUS
00yJaromuMuCs MPOrpaMM CpeHEero 00mero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEMETHBIM U
MNPpECAMCTHBIM.

JINYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pe3yJabTaTOB OCBOEHHUs Npeamera «buosiorus» BblIETEHbI
CIIENYIONIME  COCTaBJISIONINE: OCO3HAHHME OOYYAalOMIMMHUCH  POCCHHUCKOW  I'PakIaHCKOM
UJIEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOIPEIEIEHHIO,
HaJIM4YnEC MOTHBAIIUN K 06y'-IeHI/II-O 6I/IOJ'IOFI/H/I, HeHeHaHpaBHeHHOC paSBI/ITI/Ie BHYTpeHHHX
yOEKIEHUHM JIMYHOCTH HAa OCHOBE KIIIOUEBBIX ILEHHOCTEM W MCTOPUYECKMX TPAAUIMIA Pa3BUTHUS
OMOJIOrMYECKOTO 3HAHMSI, TOTOBHOCTD M CIIOCOOHOCTH 00YYarOLIMXCS PYKOBOICTBOBATHCS B CBOEH
JEATENLHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIMMH CHCTEME OMOJIOTHYECKOTO
00pa3oBaHus, HAIMYKE SKOJOTHIECKOTO MIPABOCO3HAHMS, CIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH
YKU3HEHHBIE IIaHbI.

JINYHOCTHBIE PE3yJIbTAaThl OCBOEHHUS IpeaMera «BHOJOrHs» JOCTHraroTCs B E€IUHCTBE
y4eOHOM M BOCIUTATEIBHON HEATEIHLHOCTH B COOTBETCTBHUU C TPAJUIIMOHHBIMH POCCUHCKMMU
COLMOKYJIBTYPHBIMH, UCTOPUYECKUMH U IyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, IIPHHATHIMHA B
o0IIecTBEe MpaBUIIaMH W HOPMaMH IOBEIECHHS M CIOCOOCTBYIOT IIPOLIECCAM CAaMOIIO3HAHUS,
CaAMOBOCIIMTAHMs U CAMOPA3BUTHs, PA3BUTHs BHYTPEHHEH IO3MIUM JHMYHOCTH, IIATPUOTU3MA,
YB@XEHUS K 3aKOHY U IPABOIOPSIIKY, YEIOBEKY TPyla U CTaplIEMy IOKOJIEHHIO, B3aUMHOIO
YBOKEHHS, OEPEKHOr0  OTHOMIEHHS K  KYJIbTYPHOMY  HACIEIUI0 W TPaJullUsIM
MHOTOHAIMOHAIBHOTO Hapoa Poccuiickoit deeparu, NpUpoie U OKPYKAIOLIEH cperie.

JIMYHOCTHBIE Pe3y/IbTaThl OCBOEHHS Y4eOHOTO mpeameTa «BHoIorus» JOIDKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH O0Y4aromMXCsi PYKOBOJCTBOBATHCSA CHOPMHUPOBAHHOM BHYTPEHHEMN
NO3UIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAIM, TO3MTUBHBIX BHYTPEHHHX
yOEXJICHUH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM  IIEHHOCTAM POCCHICKOrO  OOIIECTBa,
pacIIipeHne XU3HEHHOTO OMbITA U OIbBITA JCATCIHLHOCTH B MPOIECCE PeaH3alliid OCHOBHBIX
HarnpaBJICHUH BOCIUTATEIbHON IEATEIBHOCTH, B TOM YKCJIE€ B YACTH:

1) rpaKIaHCKOro BOCHUTAHHUS:

COPMUPOBAHHOCTh ~ TPAXKAAHCKOH TO3WIMU  OOYYaIoIIerocss Kak aKTHBHOTO |
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBa;

OCO3HAHHE CBOMX KOHCTHTYIIHOHHBIX IpaB M O0OsS3aHHOCTEH, YyBaK€HHE 3aKOHA |
MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MPU CO3JAHUU YYEOHBIX MPOEKTOB,
pelIeHnn y4eOHBIX U MO3HABATEIBHBIX 33144, BEITIOJTHEHHH OUOJIOTUIECKIX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEIENIATh COOCTBEHHYIO TMMO3WIMIO 10 OTHONICHWIO K SIBIICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YyMEHUE YUYUTHIBAaTh B CBOMX JCHCTBUSIX HEOOXOAMUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMH YOEKIECHUSAMH, KYJIbTYPHBIMUA IEHHOCTSIMU U COLIMAIBHBIM
MIOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOILECCE COBMECTHOTO BBINOJHEHHUS Y4YCOHBIX,
[I03HABATEIbHBIX M HCCIIEJOBATENbCKUX 3a/ad, YBAXKUTEJIBHOIO OTHOLIEHHS K MHEHUIO
OTIITOHEHTOB MPH 0OCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHMS,

TOTOBHOCTh K TYMAaHUTApPHOU U BOJIOHTEPCKOU JIEATEITLHOCTH;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(hopMUPOBAaHHOCTh POCCUNUCKON TPAKIAHCKON UJICHTUYHOCTH, MTATPUOTU3MA, YBAXKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KYJIBTYpY, IPOILLIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccun;

IIEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIICTUIO U MTAMSITHIUKAM TIPUPOIBI, TOCTIKCHHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IIE;

CIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHHE U pa3BUTHE OUOJIOTHH,
MMOHMMAaHMs 3HA4YeHUsT OWOJIOTMM B TO3HAHWHM 3aKOHOB TPHUPOJIbI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEH POCCUICKOTO HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSCH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATHS LIECHHOCTEW CEMEWHOM )KU3HU B COOTBETCTBUU € TPAAULIUIMHU Hapo0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocHUTAHUS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbS H
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

MOHMMaHHUE U pealn3alus 370poBOro u 0e30macHoro oopasa >KU3HU (310pOBOE MUTAHHUE,
coOroieHre TUTHeHHYECKUX MPAaBWJI M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHBHOCTb), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMUMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUI M HENPUSATHS BPEIHBIX MPUBBIYEK (YMOTPEONEHUS ATKOTOJIA,
HApPKOTHKOB, KYpEHH);



6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTEepPCTBa, TPYAOTr00ue;

TOTOBHOCTH K aKTUBHOM JCATEIBHOCTH TEXHOJIOTMYECKON U COIMAIbHOM HAIIPABICHHOCTH,
CIOCOOHOCTh MHUITUMPOBATH, INITAHUPOBATH M CAMOCTOSATEIIBHO BBIMOIHATE TAKYIO 1€ TENbHOCTS;

MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeSTENbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOp Oymymiel mpodeccruu U peanr30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHBI;

TFOTOBHOCTb U CIIOCOOHOCTHh K 0Opa30oBaHUIO U €CaMOOOpPa30BaHUIO HAa MPOTSKEHUHM BCEH
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

HKOJIOTUYECKHU IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYyIIECTBOBaHUS,

MIOBBIIIEHUE YPOBHS DKOJOTMUYECKOW KYJIBTYpBI: NMpUOOpETEeHHE OIbITa IJIAaHWPOBAHUS
MOCTYITKOB M OIIEHKH WX BO3MOKHBIX ITOCIIECTBUI IS OKPYKAIOIIEH CPeIbl;

0CO3HAHHE TJI00ATEHOTO XapaKTepa dKOJIOTHYECKHUX MPOOIIeM U ITyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TIPU M3yYeHUH OWOJIOTUHU 3HAHWUS U YMEHUS
NpH PEUICHUH TMPOOIJIEM, CBS3aHHBIX C PAlMOHAIBHBIM MPHUPOIOTNOIB30BaHUEM (COOIOICHHE
MPaBHJI TOBENEHUSI B TPUPOJIC, HANPABJICHHBIX HAa COXPaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTHBHOE HEMpUATHE IEHCTBHIA, NMPUHOCAIINX BPEI OKpPYKAIOMIeH NPHUPOTHOU Ccpene,
YMEHHE TPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJOTHYECKHE MOCIESICTBHUS MPEATPHHAMACMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJIM4Yue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW HANpaBiICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA WMH B
M03HABATEIbHONW, KOMMYHHUKATUBHOW M COLMAIbHOM MpaKkTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JESITENbHOCTH YKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIECTBEHHOM MpPaKTUKH, OCHOBAHHOTO HA JHUAJIOTe KYIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMaHHe crenuuku OUOJIOTUM KaK HayKd, OCO3HaHHUA €€ poyid B (POpMHUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOIIEM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecCTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHruu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTU OMOJIOTHH i COBPEMEHHOW IHMBHIIM3AIMU: OOECTIeUeHUs
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHYECKUX MpoOIeM U obecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALlUOHATBHOMY
HCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWM B LIEJISIX MOBBIMIEHUS 0O0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIMOHAIbHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoil mpu U3y4eHuu OMOJIOTHH;

MIOHMMaHHUE CYIIHOCTH METOJIOB IO3HAHMs, HCIOJB3YEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHMS JJIs aHaluu3a M OOBSICHEHHs SBJICHUH
OKpYXXAIOILIEro MHpa M HPOMCXOAIIMX B HEM HM3MEHEHHUH, yMEHHE JenaTh 0OOCHOBAaHHbBIE



3aK/IIOYCHUA Ha OCHOBC HAYYHBIX (l)aKTOB U HUMCIHOIIUXCA MOaHHBIX C LCJIbIO MOJYUYCHUA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CAMOCTOSITEIIBHO MHCIOJIB30BaTh OMOJIOTMUECKUE 3HAHUS JUIS PELICHUS
Hp06ﬂeM B PCAJIBHBIX JKU3HCHHBIX CUTYallUIX;

OCO3HAHME IICHHOCTH HAYyYHOW NESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH NMPOCKTHYIO U
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHANBUNYAILHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 1O OMOJIOTMM B COOTBETCTBHH C JKU3HEHHBIMH
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ylibTaThl OCBOEHUS y4eOHOro mpeamera «buoOJIOTHS» BKIIOYAIOT:
3HaUMMbIe UIST  (DOPMHUPOBAHMSI MHUPOBO33PEHUST  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHbBIC
(MexTpeMeTHbIE) OOIeHAayYHbIE TTOHATHS, OTPAXKAIONIUE 1IETOCTHOCTh HAYYHOW KapTHHBI MUpa
U creruuKy METOIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJICHUE, TIPOIIECC, CUCTEMa, Hay4dHbIH (akKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIECIOBaHNE, HAONIOJCHUE, W3MEpPEHUEe, JKCIIEPUMEHT W JPYruX), YHUBEpCAIbHBIC
yueOHbIe JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATHUBHBIE), 00ECIIeUNBAOINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITMH OOYJaroIInXxcs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITNHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUS W YHUBEpPCAJIbHBIC Y4YCOHBIC IEHCTBHS B IIO3HABATCIBHOW U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CPEIHEro oOIiero oOpa3oBaHUA
JOJI’KHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCI0JIb30BaTh IIPU OCBOECHUH 3HAHUM MPUEMBI IOTHYECKOTO MBIIUICHUS (aHAJIN3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0OO0OIIEHHS), PACKPHIBATH CMBICT OHOJOTHYECKUX TOHATHHA
(BBLIENATH UX XapaKTepHbIC MPU3HAKU, YCTAaHABINBATH CBS3U C IPYTUMU MOHSATHUSMU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BAaTh OHOJIOTHYECKHUE TMOHATUS s OObSACHEHUsS (DAKTOB U SBJICHHUH >KHBOM
MIPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYXAeHUS (MHIYKTUBHbBIC, JIeTyKTUBHBIE, TI0 AaHAJIOTHH ), BHISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BHIBOJABI U
3aKIIIOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIETIbHBIE CPEJCTBA AJS MPEACTABICHUS CYIIECTBEHHBIX CBSA3CH U
OTHOIICHUI B M3y4aeMBIX OMOJNOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOrO poja,
BBISIBIICHHBIX B Pa3IMYHBIX WH(OOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHE PE3yAbTATOB IIENISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITETbHOCTH;



KOOPJIMHUPOBATh M BBINOJHATE PAOOTy B YCIOBHSIX pPEATbHOTO, BHPTYATbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE IeHCTBHS:

BIIQJICTh HABBIKAMH Y4EOHO-HMCCIICIOBATEIILCKOW M MPOSKTHOM JCSTEILHOCTH, HABBIKAMH
pasperieHus mpooeM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOMCKY METOIO0B
pEIICHHS MPAKTUICCKHX 331249, TPUMECHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

WCIIOJIb30BAaTh PA3JIMYHbIC BUABI JEATCILHOCTH II0 IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJE TPHU
CO3JaHUH Y4EOHBIX U COI[MATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATETHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3WpPOBATh 3aJady, BBIIBUTATH
TUTIOTE3Y €€ pelieHus, HaX0IUTh aprYMEHTHI JIJIS JIOKAa3aTelIbCTBA CBOUX YTBEPXKIACHHM, 33]1aBaTh
MapaMeTpsl U KPUTEPUHU PEIICHUS;

aHAJIM3UPOBATH ITOJTYICHHBIC B XOJIC PEIICHHS 3aJITa49H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHECHHE B HOBBIX YCIIOBHSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPEY;

yMeTb TMEpPEeHOCUTh 3HAaHUS B T[O3HABAaTEJIbHYD U  MpaKTUYECKyl0 oOlnactu
KHU3ZHEJESITELHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OpUrMHAIIbHBIE IMOAXOJbl M PpELIeHHs, CTaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX HH(OpMaIuu (TeKcTe ydeOHOro mocoows,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMYECKUX CIOBapsIX U CIPABOYHUKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B MHTepHere), aHaIM3UpoBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIpeICTaBJICHUSI, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIIPO TUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPHUMEHSTh Pa3IUYHbIE METOJbl IMPH TOUCKE U OoTOOpe
Oouosnornueckoi nHGopMaIul, He0OOXOIUMOM ISl BHITIOJIHEHUST y4eOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HKCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (QOpMYy MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadyecTBE CpeACTBa MpH paboTe ¢ OHOJOTHYECKOM
uHpopMalven: NPUMEHITh XUMUYECKUE, (PU3UYECKUE U MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIJIETh HAaBBIKAMU DACIIO3HABaHMUS W 3alIUThl  WHGOpMAIH, HHPOPMAIIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH AeliCTBUSIMH:

1) o6menue:



OCYIIECTBIISATh KOMMYHUKALIMU BO BceX c(epax >KU3HM, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIA JUCKYCCHH TI0 CYIIECTBY OOCY)KTaeMOM TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh
CYXJECHHUS OTHOCUTEJIbHO BBINOJHEHMSI Ipe/ularaéMoi 3aJayd, Y4YUTHIBaTh MHTEPECHl MU
COTJIaCOBAHHOCTD MO3ULUI APYIMX YYACTHUKOB JAMAJIOTa WIN JUCKYCCUH);

pacrno3HaBaTb HEBepOaJbHbIE CpEACTBAa OOUICHMS, MOHMMATh 3HAYEHHE COLUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUS! KOH(IIMKTHBIX CUTYalldi, YMETh CMATYaTh KOHPIUKTHI U
BECTHU NIEPETOBOPHI;

BJIQJCTh PA3JIMYHBIMU CHIOcOOaMu OOIIEHMsSI M B3aMMOJCHCTBHUS, MOHUMATh HaMEpPEHUs
IPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

MMOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYaIbHONW pabOThl Ipu
peleHny OMoJI0ru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJIEHCTBUS MPU pEeLUICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LI COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBAaTH M KOOPAWHUPOBATH
JNENCTBHS IO €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEMCTBUMN, paclpeAeaTh POJIA C yYUETOM MHEHUHN
Y4aCTHUKOB, 00CYXAaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OLIEHUBAaTh Ka4eCTBO CBOEr0 BKJIAJA U KaKJOr'0 y4aCTHHKA KOMaHJbl B OOLIUI pe3yapTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeaiaraTb HOBBIE INPOEKTHI, OLEHUBATh MUJCH C MO3UIHMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OgBy1ajeHne YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIeM M HX pELICHHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKax IO OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3J0POBBI0 U 3J0POBBIO
OKPY>KAIOILUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO JI€STENbHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTAaBIIATh IJIaH PELICHUs MPOOIeMbl ¢ YUETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

paclupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

crocoOCTBOBATH (HOPMUPOBAHUIO M TPOSIBIICHUIO IIUPOKOM 3pYUIIMK B PA3HBIX 00JaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:



JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBLHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHH, CIOIB30BATh MPUEMBI pedIieKCuu
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE Ceds1 U APYrUX:

MPUHUMATD ce0sl, IOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€E PE3YyJbTaTOB ACSITEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmMera «buonorus» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JEATENBHOCTH TI0 TOJyYCHUI0 HOBOTO 3HAHUS M TMPUMEHEHHIO 3HAHWW B Pa3lIUYHBIX y4eOHBIX
CUTYaIlUsIX, @ TAKXKE B PEATbHBIX JKU3HEHHBIX CHUTYaIlUsX, CBI3aHHBIX ¢ Onosorueii. B mporpamme
MIpeIMETHBIE PE3YabTaThl MIPEICTaBICHBI IO rOJIaM 00yJYeHHUs.

[IpenmMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOT0 npeameTta «buomnorus» ¢ 11 knacce NOMKHbI
OTpaxarb:

cOpMUPOBAHHOCTh 3HAHUI O MeCTe U POJM OWOJIOTHH B CHUCTEME HAy4YHOTO 3HAHMUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pelIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEP)KaHHE OMOJOTMYECKUX TEPMUHOB U MOHSATHUIL: KU3Hb, KIIETKA,
OpraHu3m, MeTab0Jin3M (0OMEH BEIECTB U MPEBpaIleHUE SHEPTHH ), TOMEOCTa3 (CaMOperyIsius),
YpOBHEBasi ~ OpraHu3anusi  JKMBBIX  CHCTEM,  CaMOBOCIIPOM3BEACHUE  (pernpoayKuus),
HACJIEICTBEHHOCTb, U3MEHUYUBOCTb, POCT U PA3BUTHUE;

YMEHHME H3JaraTh OHOJOTMYecKHe TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MYTAaI[MOHHAs,
LEHTpaJbHasl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BapuiioBa) u yuenus (0 eHTpax MHOTOOOpasusi v MPOUCXOKACHUS KYIbTYpHBIX pacTenuid H. U.
BaBuiioBa), onpenenaTs rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
OKCIEPUMEHTA, BBIIBI)KCHHE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOpHUil U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU MOJIYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPHU3HAKH BHPYCOB, KJIETOK NMPOKAPHOT U IYKapHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEBpAILEHUs] PHEPTUU B KIIETKE, (OTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mel03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUIYabHOTO pPa3BUTHS
opraHu3Ma (OHTOI'€HE3);

yYMEHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€IIbI0 00eCcTIeYeHUs



0€30MIaCHOCTH CBOETO 3J0POBbS M 3/I0POBbSl OKPYKAIOMIMX JIOACH, COOMIONEHUs HOPM
IPaMOTHOTO TOBEJICHHUSI B OKPY)KAIOLIEH NPUPOJHONW cpene, MOHUMaHHEe HEO0OXOAMMOCTU
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbLHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE peliaTh 3JIeMEHTapHble TeHETUYECKHE 33Ja4d Ha MOHO- M JUTHOpHIHOE
CKpEeIIMBaHKE, CIICTUICHHOE HACIIEOBAaHHE, COCTABIIATH CXEMbl MOHOTUOPUIHOTO CKpEIINBAHUS
IUTSL TIPEACKa3aHusl HaclIeIOBAaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IPU
paboTe ¢ yaeOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

yMEHUE KPUTHYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PAa3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBO# MH(pOpPMAIH, HAYYHO-TIOMYJISIPHBIE MaTepUaIIbl), STHYECKHE ACTIEKTHl COBPEMEHHBIX
HCCJICIOBAHNM B OMOJIOTUH, MEIUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHbMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX HMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHoT0 npeamerta «buonorusy» ¢ 12 knacce NOMKHbI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OWOJIOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (JOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUUCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pelIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUN: BUJI, TOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbI) DBOJIOIHUH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, JKoJOruueckue (akToOpbl, HSKOCHUCTEMAa, MPOAYLICHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, [IeNH MUTaHUs, SKOJOrMuecKas nmupamuia, OuoreoneHos, ouochepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBosounoHHass Tteopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apobliiieBoro cxoactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHuUs: O
o6uoctepe B. 1. Bepnaackoro), onpenensith rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BJa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OWOJIOTHU: HAOIIOACHHE U ONMUCAHHE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus U MpPOBEACHHE OHUOJIOTHUYECKOTO
AKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJYYEHHBIX PE3Yy/lbTaTOB, HCIOJB30BAHHBIX HAyYHBIX MOHATHI,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX O0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHONM  HM3MEHYMBOCTH, €CTECTBEHHOTO  0OTOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, ACHUCTBHS 3KOJIOTMYECKHX (aKTOPOB Ha
OpraHu3MBl, IEpEeHOCa BEIIECTB ¥ OTOKA SHEPIHU B 3KOCHCTEMaX, aHTPOTIOT€HHBIX N3MEHEHHH B
HKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOT€OXMMHUYECKHX IIMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€IIbI0 00eCcTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPY)KAIOUIMX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKPY)KAIOLIeH NPUPOJHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTHU



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBIATh CXEMbI IIEpeHOca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoauuecTBO yacon
Ne HaumeHnoBaHue pa3jesioB M TeM NPOTrpPaMMbl K II JICKTPOHHEIE (WHPPOBLIC)
n/m pasi porp Bcero OHTPOILHBIC PAKTHIECKHE | oGpasoaTeanHbIe pecypebl
padoThI padoThI
bubmnorexa ITOK https://m.ed-
1 Buonorust kak Hayka 2 0.5 $00.1U/ 741292
bubmunorexa ITOK https://m.ed-
2 JKuBbie CUCTEMBI U UX OpTaHU3AIIHS 1 $00.1u/7f41c292
3 XHAMHUYECKANA COCTaB U CTPOCHUE KIICTKH 8 1 BuGmuorexa ITOK hitps://m.ed-
500.ru/7t41¢c292
bubmuorexa ITOK https://m.ed-
4 JKu3HenearenbHOCTh KIETKH 6 500.1U/7fA1¢292
Pa3MHOKEHUE U MHAWBHIyaIbHOE Pa3BUTHE bubnuoreka [IOK https://m.ed-
5 5 1
OpraHM3MOB 500.ru/7f41¢292
6 HacneacTBeHHOCTh ¥ M3MEHYMBOCTH OPraHU3MOB 8 1.5 Bu6muorexa HOK hitps://m.ed-
500.ru/7f41c292
Bbubmmoreka ITOK https://m.ed-
7 Cenexiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 S00.1u/7f41c292
bubmmoreka ITOK https://m.ed-
8 Pesepsroe Bpems 1 500.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

12 KJIACC

Ne n/m

HaumeHoBaHMe pa3nesioB U TeM
MpPOrpaMmbl

KoanuecTBO 4acoB

Bcero

KonTpoabnbie
padoThbI

IIpakTHueckue
padoThbI

DJIeKTPOHHBbIE
(uu¢poBbIe)
o0pa3oBaTejibHbIE

pecypchbl

DBOJIIOLMOHHAS OUOJIOrUs

bubaunoreka [IOK

https://m.ed-
soo.ru/7f4lcc74

BOSHI/IKHOBGHI/IC nu paSBI/ITI/Ie JK1U3HU HA
3emie

0.5

bubaunoreka [IOK

https://m.ed-
s00.ru/7f41cc74

OpraHu3Mbl 1 OKpy>Karomias cpena

bub6mmoreka IJOK

https://m.ed-
soo.ru/7f4lcc74

Coo0111ecTBa ¥ DKOJIOTMYECKHE CHCTEMBI

bu6mmoreka IJOK

https://m.ed-
soo.ru/7f4lcc74

PesepBHOE Bpemst

bu6mmoreka IJOK

https://m.ed-
soo.ru/7f4lcc74

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

11 KJIACC
KoauuecTBo yacos
Ne DJieKTpOHHBIE UG POBBIE
Tema ypoka Kountpoabusie | IIpakTudeckue
n/n Bcero o0pa3oBaTeJibHbIE PECYPCHI
padoThI padoThI
bubmuorexa ITOK https://m.ed-
1 bBuornorus B cucteme HayK 1 500.ru/863e6122 https://m.ed-
500.ru/863e632a
Merozbl no3HaHUSA KUBOH NpupoAsl. IIpakTuyeckas BuGmorexa LIOK https://m.ed-
2 pabota Ne 1 «Mcnonp30BaHNe pa3IMIHBIX METOJOB ITPH 1 0.5 Eess
500.ru/863e6122
W3YyYEHHU OMOJIOTHYECKUX O0BHEKTOBY
bubmunorexa ITOK https://m.ed-
b 1
3 HMOJIOTHYECKHE CUCTEMBI, MPOLIECCH M MX U3yUCHHE $00.1U/36366564
bu6. OK https://m.ed-
4 XHAMHYEeCKAH COCTaB KIETKU. Boga 1 MUHEpaIbHBIC COJTH 1 momoreta LIOK hitps://m.ed-
S00.ru/863e674e
bubmunorexa ITOK https://m.ed-
5 benku. Coctas u cTpoeHne OEITKOB 1 500.1U/86366b72
depMeHTH — OUONIOrHYecKUe KaTaan3aTophl.
5 Jlaboparopnast pabora Ne 1 «/3yveHre KaTaIuTHISCKON 1 05 bubmuoreka ITOK https://m.ed-
AKTUBHOCTH (hepMeHTOB (Ha IPUMEPE aMUIA3hI HIH ' $00.ru/863e6h72
KaTaasbl)»
bubmuorexa ITOK https://m.ed-
7 VYraeBonsl. JIumuast 1 $00.1U/86366870
bubmuoreka ITOK https://m.ed-
8 Hyxnennossrie kuciorer. ATO 1 $00.1U/86366d5¢
9 " K 1 bubmuorexa I{OK https://m.ed-
CTOpUS ¥ METOJIbI M3yueHHs KieTku. Kietounas Teopust $00.10/36366688
10 KiieTka kak menoctHas >KuBas CUCTEMA 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
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https://m.edsoo.ru/863e6b72
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https://m.edsoo.ru/863e6d5c
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Crpoenue sykaproTndeckoil kierku. JlabopatopHas
pabota Ne 2 «M3yueHne cTpoeHHs KIETOK PaCTEHHIA,

bubmuorexa [TOK https://m.ed-

1 JKUBOTHBIX, TPHOOB U GAKTEPHH 110 MUKPOCKOIIOM Ha 05 500.1/863€6110 https://m.ed-
1P P AL MIED 500.ru/863e716¢
TOTOBBIX MHKPOIIPENapaTax v UX OMUCAHUE)»
b K https://m.ed-

12 OOMeEH BeIIeCTB WK METa00I13M ubmorexa LOK hitps://m.ed

500.ru/863e766¢

13 dorocuHTe3. XeMOCHHTE3 bubmorexa HOK https://m.ed-

500.ru/863e7¢c98

1 Smeprermueckuii oGMex bubmuorexa ITOK https://m.ed-

S00.ru/863e7aae
JKuzHeHHbIl MK KIeTkU. Jlenenue kinerku. Muros.

15 JIaboparopuast pabora Ne 3 «HabmroaeHne MuTo3a B 05 bubmuorexa ITOK https://m.ed-
KJIETKaX KOHYMKA KOpEIKa JyKa Ha TOTOBBIX ' 500.ru/863e7dc4
MUKPOIIpErapaTax»

bu6. OK https://m.ed-
16 BuocunTes Oenka. Peakiiys MaTpUIHOro CHHTE3a momorexa LIOK nitps://m.ed-
500.ru/863e796e
bu6. OK https://m.ed-
17 TpaHcsius — OHOCHHTE3 Oelka nomoreta HOK hitps://m.ed-
500.ru/863e796e
bubmunoreka ITOK https://m.ed-
18 Hexnerounsie popMbI JKU3HE — BUPYCHI 500.1U/86367540
bubmunoreka ITOK https://m.ed-
19 DopMBI Pa3MHOKEHUS OPraHHU3MOB $00.ru/863e81b6 https://m.ed-
500.ru/863e831e
. bubmuorexa ITOK https://m.ed-

20 Meitos s00.ru/863e7f4a
OO0pa3oBaHUe U Pa3BUTHE TIOJOBBIX KIECTOK.

21 OmnonorBopenue. Jlaboparopnas padora Ne 4 05 bubmuoreka LIOK https://m.ed-
«M3y4yeHne CTpoeHHs TTOJIOBBIX KIIETOK Ha TOTOBBIX ' 500.ru/863e81b6
MUKpOIpenapaTax»

bu6. K https://m.ed-
22 WuauBuayansHOE pa3BUTHE OPraHU3MOB uomuoreia LIOK hitps://m.ed-

$00.ru/863e8436



https://m.edsoo.ru/863e6ff0
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I'enernka — HayKa O HaCJICACTBECHHOCTH U

bubmuorexa [TOK https://m.ed-

23 HW3MEHYHUBOCTH 1 S00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIETOBAHUS TIPU3HAKOB. 1 bubmunorexa [TOK https://m.ed-
MoHOrnOpuaHOE CKpELIBaHHE 500.ru/863e8878

o5 JurubpuHoe CKperBanue. 3aKoH He3aBUCHMOTO 1 bubnuorexa LIOK https://m.ed-
HACJICOBAHMUS IPU3HAKOB 500.ru/863e89a4
CueruieHHOE HaclieloBaHue pr3HaKoB. JlabopaTopHast

26 pabora Ne 5 «M3yueHne pe3yapTaToB MOHOTHOPHIHOTO U 1 05 bubmumorexa ITOK https://m.ed-
JUTUOPHUTHOTO CKPENIMBAHUS Y APO30(HIIBI HA TOTOBBIX 500.ru/863e8c60
MUKpOIpernapaTax»

27 I'enernka mosa. HaciemoBaHye pU3HAKOB, CIETUICHHBIX 1 bubmuorexa ITOK https://m.ed-
C HOJIOM 500.ru/863e8c60
M3menuuBocth. HeHacneacTBEHHAS U3BMEHYUBOCTD.

08 JIaboparopuast pabota Ne 6. zyuenue 1 05 bubmnorexa ITOK https://m.ed-
MOIU(PHUKAIIMOHHON H3MEHYMBOCTH, ITOCTPOCHHE 500.ru/863e8efe
BapUAaIMOHHOTO Psifia ¥ BapUallMOHHOW KPUBOMI»

19 | 207 chmans sty oo aroromn |1 o5 | Dubmorers LIOK itpsiim.e

S00.ru/863e8efe
MUKpOIpernapaTax»»
bubmuorexa ITOK https://m.ed-

30 I'enernka yenoBeka 1 500.1U/86368d78

31 PezepBHBIii ypok. O600mIIEHNE IO TEME 1
«HacencTBeHHOCTh i H3MEHYHBOCTh OPTaHU3MOBY

bubmuorexa ITOK https://m.ed-
32 Cenexnust Kak HayKa ¥ TIPOIIecc 1 500.1U/86369214
33 Mertomp! 1 TOCTHKEHHSI CEIEKIINY PACTEHUH U KHUBOTHBIX 1 BuGmorexa LIOK https:/m.ed-
500.ru/863e9214
bubmuorexa IJOK https://m.ed-
34 buoTexHom0rHMA Kak 0Tpacis MPOU3BOICTBA 1 500.1U/86369336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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12 KJIACC

KoanuecTBo 4acoB

Ne DJiIeKTpOHHBIE UG POBBIE
Tema ypoka Beer KonTpoabHbl IIpakTHUyeckue
n/n o0pa3oBaTe/bHbIEe pecypchl
0 e padoThI padoThI
1 DBOJIONUSA U METOJIBI €€ U3yIEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
2 Uctopust pazButus npeacTaBiIeHU 00 SBOTIOIUT 1 bubamorexa LIOK
https://m.eds00.ru/863e9570
bubauoreka LIOK
3 Murkpodroxmoriis 1 https://m.edsoo.ru/863e9cle
TTommynsmus kak sjIeMeHTapHas €IWHHIIA BUIA U DBOIIOIHH.
4 Ha6c}),pa:opHasI pabota Ne Il) «Cp;HeHI:Ie BI/I?IOB o ) 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
MOP(}HOJIOrHYECKOMY KPUTEPUIO»
bu6mmoreka IJOK
5 JBrokyIiye cuiibl (JIEMEHTapHbIC (haKTOPBI) BOTFOIIHH 1 https://m.edsoo.ru/863e9dad
. bu6mmoreka IJOK
6 EctecTBeHHbINi 0TOOP M €ro GopMbI 1 https://m.edso0.ru/863e9ed0
Pe3ynbTaThl HBOIONMHI: TPHCTIOCOOIEHHOCTh OPraHU3MOB U
7 BupooOpazoBanue. Jlaboparopras padora Ne 2 «Onmcanme 1 05 bubmmoreka [IOK
MIPHUCIIOCOOIEHHOCTH OPraHM3Ma M €€ OTHOCHTEIBHOIO ' https://m.edsoo.ru/863e9fde
Xapakrepa»
8 HarmpagnieHus u myT MaKpO3BOJIOIIUH 1 BuGmorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeobpatumocTs »BOMIOIINHN 1
10 Ucropwust sxnu3Hn Ha 3emIle B METO/IBI €€ H3yUeHHUS 1
11 I'unore3sl mpoOUCXOXKACHUS KU3HU Ha 3eMJie 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea5a6
12 PasBuTre xu3HM Ha 3eMile IO HpaM U NEPUOAAM 1 bubamorexa LIOK
https://m.edso0.ru/863ea6be



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

OCHOBHBIE JTaIlbI 9BOJIIOIIMA PACTUTCIILHOI'O U ) KUBOTHOI'O

1 mupa. [IpakTudeckas Ta Ne 1 «A HUE UCKOIMAEMbIX . bubmorexa LIOK
’ OCTF:"HKoE ?:)aCTe;;ﬁaM I;?I/?;)OjHJ:IX B Koiﬁiuni[xi o ” ntps.//m.edsao.ru/863ea8he
14 CoBpeMeHHas cucTeMa OpraHU4ecKoro Mupa bubamorexa LIOK
https://m.edsoo.ru/863ea48e
15 OBOJIONIHS YeJIOBeKa (aHTPOIIOTeHE3) ﬁggﬁ;ﬁé;iiﬁﬁls 636aC2C
16 Hewxymme cuibl (pakTopsl) aHTpoIOrenesa E;IS;H;I/?TT; di(ﬂ)(.)rllf/ 863eada4
17 OCHOBHBIE CTaJIH IBOJIOIIUH YETOBEKA
18 YenoBeueckue pachl U MPUPOJIHBIE aJIaNITAlIMU YETIOBEKa bubmorera [IOK
https://m.edsoo.ru/863eaea2
19 PezepBubIii ypok. O600meHne no TeMe «BOo3HUKHOBEHNE U
pa3BUTHE XKU3HU HA 3EMIIe»
20 DKoJIOrus Kak Hayka
21 Cpenbl 00MTaHUS U SKOJIOTHYECKIE (PaKTOPhI E;IS:I;/(;:ZK dié_}).OrISIS 63eafec
Aobuoruueckue pakropsl. JlabopaTopHas padora Ne 3.
99 «Mopdonmorudeckne 0COOCHHOCTH pacTCHUH M3 Pa3HBIX MECT 05 bubmmoreka [IOK
oburtanus». Jlaboparopuas pabora Ne 4. « BiusiHre cBeTa Ha https://m.edso00.ru/863eb10e
POCT U pa3BHTHE YEPEHKOB KOJIEYCa
bubmmorexa LIOK
23 bHOTHHECKHE GAKTOPLI https:// m.edscl)lo.ru/863eb348
DKONOrMYECKHE XapaKTePUCTUKH MOMysiun. [IpakTidyeckas
24 pabota Ne 2 «ITomc4€r MIOTHOCTH MOMYIISIIIAIA Pa3HBIX BHUJIOB 0.5
pacTeHui»
25 Coo0mecTBa OpraHi3MoOB — OHOIIEHO3 bubmorera [IOK
https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHUCTEMBI) bubmorexa LIOK

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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

97 OCHOBHBIE HOKa%aTeﬂM 3KOCHUCTEMBI. DKOJIOTUYECKUE 1 bubmuoreka I[JOK
nmupamubl. CoiicTBa sxocucTeM. CyKieccus https://m.edso0.ru/863eb5fa
28 [Ipuponusie 3x0cHCTEMBI 1
29 AHTpOIOreHHbIE 3KOCUCTEMBI 1
30 Buochepa — riobanpHas sxocucTeMa 3eMiin 1 ﬁ;gg;ﬁé;i?oﬁﬁls 63ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBaHUS Onochepbl 1 E;IS;H;I/?TT; di(ﬂ)(.)rllf/ 863ebd16
32 UYenoseuecTBoO B Orocdepe 3emiu 1
33 CocylIiecTBOBaHUE MMPUPOJIbI M YSTIOBEUECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/863ebale
34 PezepBuBIii ypok. O606menne TeMbl «Coob1iecTBa u 1
9KOJIOTHYECKHE CHCTEMBI
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2.5



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