DN: OU=[unpektop, O=MQY [lMapTeHuTcKas Lwkona nm. gBaxgbl
"eposi Coetckoro Coto3a 'peuko, CN=Jlyct AneHa

ﬂUKyM EHT _!]D.u““ CAH AnekcangposHa, E=school5_Alushta@crimeaedu.ru
aﬂEKTPnHHD“ "nﬂn“nbm OcHoBaHue: 1 noaTeepXaato 3TOT AOKYMEHT CBOEW
YAOCTOBEPSIOLLEN NOANUCHIO
Oata: 2024.10.20 14:24:04+03'00'

MYHUIINITAJIBHOE OBIIEOBPA3OBATEJIBHOE YUYPEX/IEHUE
«ITAPTEHUTCKAS IIKOJA UMEHHU JABAXK/bI 'EPOSA COBETCKOI'O COIO3A
AHAPEA AHTOHOBHUYA I'PEYKO» I'OPOJA AJIYHITHI

PACCMOTPEHO COI'TACOBAHO YTBEPKJIAIO
Ha 3aceganuu LIMO 3amecTuTeNb TUPEKTOpa Jupektop
yuuteneil ectectBeHHO- MOV «llaprenutckas MOY «llaprenurckas
MaTeMaTUYeCKOro LMKIa  I[IKOJIA MM. ABAXKAbI ['epost  mikosa UM. aBaxabl ['epost
[IpoTokomn ot Coserckoro Coroza A.A. Coserckoro Coroza A.A.
«26» aBrycra 2024r. I'peuxo» ropoga Amywtel  ['peuko» ropona AJrymrsl
PykoBogutens [IIMO «27» aBrycra 2024r
A.A. Jlycr
JLIO.Crapuenko O.B. Capuyk [IIpuxka3 or «30» aBrycra

2024 1. Ne 328

PABOYAS ITIPOI'PAMMA YUYEBHOI'O IPEJMETA
«BHOJIOTHUSI. BA3OBBII YPOBEHb»
(CootBercTtBYyeT DenepanbHO 00pa30BaTEIBLHON MIPOrpaMMe CpeIHEro o0Iero 0opa3oBaHus,

yTBEpXKICHHO# npukazom Munucrepctsa npocsenienus PO ot 18.05.2023 r. Ne 371)

Cpok peanuzanuu — 2 roja

CocraBui :
KoBTyn MHHa AnekcanapoBHa
y4uTeIh OMOJIOTUN

nrt. [Taprenur, 2024 roa



INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMMmsbl MO OHOJOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpPECIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO coJepkaHus YydyeOHoro mpenmera «buonorus» cocraBuIH:
koHuentyaibHble nojoxeHns @I'OC COO o B3anM0OOYCIIOBIEHHOCTH LENEH, COIepyKaHHs,
pe3ynpTaToB 0o0ydeHHsI ¥ TpeOOBaHMI K YPOBHIO IOATOTOBKH BBITYCKHHKOB, MOJIOXKEHHS 00
O0IMMX LEeNIX U HNPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHME CHCTEMBl CPEIHEro
oOmiero obpazoBanus B Poccuiickoit deneparuy, a Takxke MoJI0KEHUs o crenupuke OHOI0THH,
e 3HaYCHMH B TO3HAHMU >KUBOH MPHUPOJBl M OOECHeueHHH CYUIECTBOBAHMS YEJIOBEYECKOTO
oOmiectBa. CorjgacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPEAETICHbl OCHOBHbIE (DYHKIIMU MPOTrpamMMbl
1o 6MoJIOrny U €€ CTPyKTypa.

[Tporpamma no Guosnoruu AaéT MpeacTaBieHHe O LesaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUS M Ppa3BUTHS OOyYarOIIMXCS CpeacTBaMH ydyeOHoro mpenmera «buomorus»,
onpezenser o0sA3aTeNbHOE INPEAMETHOE COJIEpKaHUE, €ro CTPYKTYpYy, paclpeneieHHe I10
paszenaM M TeMaM, PEeKOMEHAYEMYIO IOCIeI0BaTeIbHOCTh M3Y4YEHHs y4eOHOro marepuaia ¢
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsi3el, JIOTUKKM 00pa30BaTEILHOTO Ipolecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJatOLINXC .

B nporpamme 1o OHOJIOTMM TakK€ YUMTHIBAIOTCS TpPeOOBaHUSA K IUIAHUPYEMbIM
JUYHOCTHBIM, METAalpeJMETHbIM M MPEIMETHBIM pe3yibTaTaM OOyueHHs B (HOPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4EOHO-IT03HABATEIbHOMN A€ATEIbHOCTH/yUeOHBIX JecTBUI 00yUaromuxcs Mo
OCBOCHHIO COJIEpKaHMsI OMOIOrMYECKOT0 00pa30BaHUsL.

B nporpamme mo 6uosnorum (10-11 xmaccel, 6a30Bblii YpOBEHb) peaiv30BaH IPUHLIUII
IPEEMCTBEHHOCTH B H3y4YeHUM Ouosoruu, Osarofaps dYeMy B HeHW IpocMaTpuBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHMM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYUHOTO
MHUPOBO33pEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JIMYHOCTH, SKOJOTMYECKOIO  MBILUICHHUS,
IPEJICTaBICHUA O 3/J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHUEM K OKpYKarolen
npupoaHoil cpene. Ilostomy Hapsgy ¢ u3ydyeHMEM OOIIEOMOJIOTMYECKUX TEOpHH, a TaKke
3HAaHUI O CTPOCHUHU KHUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
IPOLIECCOB B IpOorpaMMe IO OWOJIOTMM YJEJIIEHO BHUMaHHE MCIOJIb30BAaHUIO IOJYyUYEHHBIX
3HaHWUW B IOBCEIHEBHOM KM3HU AJIs1 PEIICHUs MPUKIIAJHBIX 33/1a4, B TOM 4HCIe: TPO(UIaKTUKA
HACJIC/ICTBEHHbIX ~ 3a00JI€BaHMH  4YeJOBEKa, MEAMKO-TEHETUYECKOI0  KOHCYJIBbTUPOBAHMS,
000CHOBaHHUS PKOJOTMUYECKH 1€JIeCO00pa3HOro MOBEACHUS B OKpY’KaIOIIeW MPUPOJHON cpene,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM J€ATENbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOJIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHMS K NMPUKIAJAHON HAIMpPaBIEHHOCTH Y4eOHOTO
npeamera «buonorus» MpoJUKTOBAaHO HEOOXOJIMMOCThIO 00eCHeueHHUs] YCIOBUH JUIsl peLIeHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpask Mperoiaraet
dopmupoBaHre y OOYYarOmUXCs CIIOCOOHOCTH AaNnTUPOBAThCI K W3MEHEHHMAM TUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOI'O MUPA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHUS 3aHUMaeT BaxHoe mecto. OHa
oOecrieunBaeT (popMupoBaHHE Yy OOYyUalOIIMXCsSl MPEACTABICHUH O HAay4yHOW KapTHHE MHDA,
pacmupsieT ¥ 0000IIaeT 3HaHUS O KUBOU PUPOAE, €€ OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alil U HBOJIIOLMU, CO3MaéT YCIOBMS JUIsl: TO3HAHUS 3aKOHOB JKHMBOM TMPHUPOIBI,
(dopmupoBaHus (PyHKIMOHAIBHOW TIPaMOTHOCTH, HaBBIKOB 370pPOBOro M 0Oe3omacHoro obpasa
YKU3HU, 3KOJIOTUYECKOTO MBIIIJIEHUS, LIEHHOCTHOI'O OTHOIIEHHUS K KUBOM NPUPOJE U YEIIOBEKY .

bonbuioe 3HadeHwe OWOJIOTHS MMEET TaKXKe s PEIIeHUs BOCIUTATENBHBIX H
Pa3BUBAIONINX 33J1a4 CPeHEro 00IIero oopa3oBaHus, coluaan3anuu ooyJyaromuxcs. M3yduenune
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Ouoaorun obecrieynBaeT YCIIOBHUS JUISt (hopMUpOBaHUS WHTEJUICKTYaIbHBbIX,
KOMMYHHKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, ACTETHYECKON KyJIbTYpbl, CIIOCOOCTBYET
UHTErpali OUOJIOTMYECKUX 3HAHUN C MPEICTABICHUAMU U3 APYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U Teorpaduu. HazBaHHbIC MOT0KEHHS O MPEIHA3HAUYCHUU YIeOHOTO
npeamera «buonorus» cocraBUIM  OCHOBY Ul ONPEIENIEHUS MOJIXOJOB K OTOOpY U
CTPYKTYPHUPOBAHUIO €TO COAEPIKAHMSI, TPEJICTABICHHOIO B IporpaMMe 1o OMOJIOTHH.

OTt60p conepkanusi yueOHoro npeameta «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
HO3HILUN KYJIBTYpOCOOOPA3HOTO MOJAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYaroIIUECs JOJKHBI
OCBOWTH 3HAHUS M yMEHUS, 3HAUMMbIC 1 (POPMHUPOBAHMS OOIIECH KyJIbTYPHI, OTPEICISIONINE
aJIeKBaTHOE TIOBEJICHUE 4YEJIIOBEKa B OKPYJKaIOLIEH MPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KH3HU U MPAKTHUECKOH AesTenbHOocTH. Ocoboe MeCcTo B 3TOM CHUCTeMe 3HAHUU
3aHMMAIOT D3JIEMEHTBl COJCPIKAHMS, KOTOpPHIE CIIy’)KaT OCHOBOWM Juisi  (pOPMHUPOBAHUS
MPEJCTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpPa M I[EHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIOIIUX I'YMaHU3alMU OMOJIOTHYECKOr0 00pa30BaHusl.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4eOHOro MaTepuana B TporpamMme MO OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOSHHOCTSX
J)KUBOM MpPUPOABI, O €€ YpPOBHEBOW OpraHU3alUM W IBOJIOLMH. B COOTBETCTBUM C 3THUM B
CTpyKType yueOHoro npeamera «buonorus» BblIENIEeHbI CIAEAYIOUIUE COJIepKaTeIbHbIC JTUHUU:
«buonorus kak Hayka. MeToabl Hay4HOro Mo3HaHUs, «KieTka kak OMOIOrHYecKas CUCTEMAY,
«Opranms3m kak Ouosiormueckas cucremay, «Cucrtema U MHOrooOpasue OpraHM4ecKoro MUpay,
«IBOJIOLNS )KUBOU MPUPOJIBIY, « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHY.

Llenp usydenust yuyeGHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIaJICHHE
00y4JalImUMHUCA 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHANBHOM OpraHU3allii >KUBBIX CHCTEM
pa3HOTO paHra u MpUOOPETCHHE YMEHUH MCIOJIb30BaTh 3TH 3HAHMSI JJIsI TPAMOTHBIX JCHCTBHUI B
OTHOIICHUU OOBEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Hoctmwxkenne 1enu u3ydeHus: ydeOHoro mpenmera «buosnorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelieHrueM CIIeIYIOINX 3a/1ay:

OCBOCHHE OOYyYarOIIMMHCS CHCTEMbl 3HAaHUH O OHOJOTHMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, MPaBWIIAX, CIYXKalIMX OCHOBOHU IS (pOPMHUPOBAHUS
MPEJCTABICHUA O €CTECTBEHHO-HAYYHOM KApTHHE MHUpa, O METOAaX HAYYHOrO IO3HAHWS,
CTPOEHHH, MHOTOOOpa3MM U OCOOCHHOCTSX MKHUBBIX CHCTEM pPa3HOIO YpPOBHS OpraHU3allNu,
BBIJIAIOIIUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupOBaHUE Yy OOYYArOIIMXCS IMO3HABATEIBHBIX, MHTEIUICKTYATbHBIX W TBOPUYECKHX
CIOCOOHOCTEH B MPOIECCE aHAIW3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUH HAYYHBIX B3TJISAIOB,
UJEN ¥ MOJX0/I0B K U3YUEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHHE Yy O0OydYaromuxcsi oOIel KyInbTyphl, (QYHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHSATH U OIEHUBATH SIBICHUS OKPYKAIOMIETO MUpPA YKUBOW MPUPOIBI HA
OCHOBAHUU 3HAHWM U OMBITA, TOJYYEHHBIX MTPU U3yYCHUN OMOJIOTHH;

dbopMupoBaHUe y OOyYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHUE OHOJIOTHYECKHX
3HAaHUW B NPAKTHUYECKOM JAECATEIBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIULMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOJIOTUH;

BOCITUTAaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOW TPUPOJIBI,
HEO0OXOIUMOCTH OEpeKHOTO OTHOIICHUS K HEeW, COOMIOIEHUS] STUUECKUX HOPM TpHU MPOBEACHUN
OMOJIOTMYECKHX UCCIICIOBAHUIA;

OCO3HAHUE LIEHHOCTU OMOJIOTMYECKUX 3HAHUM JIJIsi TOBBIIMICHUS YPOBHS IKOJIOTHYECKOM
KYJBTYPHI, 17151 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS,
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NPUMCHECHNUE MPUOOPETEHHBIX 3HAHWUN W YMEHUH B TOBCEJIHECBHOW JKU3HU IS OICHKH
MOCJIC/ICTBH CBOEHW NIEATEILHOCTH 10 OTHOIICHHWIO K OKpY’Karollel cpene, COOCTBEHHOMY
310pOBbI0, 000CHOBaHUE U COOMIOICHNE MeP MPOPUIAKTUKH 3a00JI€BaHUN.

B cucreme cpennero obmiero obpasosanusi «buonorus», usyyaemas Ha 6a30BOM ypOBHE,
SIBIIIETCSL OO0SI3aTEIBHBIM yYYEOHBIM TIPEMETOM, BXOJSIIAM B COCTaB MPEIMETHOW 00JIacTh
«EcrecTBeHHO-HayUHbIE TPEIMETHI.

s uzydenusi Ouonoruu Ha 0a30BOM YPOBHE CPEIHEro O0IIero 00pa3oBaHUSI OTBOAUTCS
68 yacos: B 10 kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 vaca (1 4ac B Hezenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorust kKak Hayka.

buonorust xak Hayka. CBsi3p OMOJIOTMU C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMU
€CTeCTBEHHBIMU HayKaMu, ¢uiiocoduei, 3TUKON, 3cTeTHKOM u mpaBoMm. Poib Ouonoruu B
(GbopMHpPOBaHNU COBPEMEHHON Hay4YHOM KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeTto/1bl TO3HAHUS KUBOM MPUPOABI (HAOJII0IEHUE, SIKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE,
KJ1accu(uKaus, MOJEIUPOBaHHE, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpauuu:

[Toprpetsr: Y. Japsun, I'. Menaens, H. K. Koasnos, k. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeTOobl TO3HAHUS KUBOU TPUPOIBIY.

JlabopaTopHbIe U IpaKTHYeCKHe PadOThI:

[Tpaktueckast pabora Ne 1. «lcmonp3oBaHue pa3iaHUHBIX METOAOB IpPU H3YyYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTEMbI M UX OPraHU3aIUA.

Kusble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3yueHus Ouonoruu. OTIMYME >KHUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CpoiictBa OmocucTteM M HX pa3HooOpazue. YPOBHHM OpraHM3alUU OHMOCHCTEM:
MOJIEKYJIIPHBIMA,  KJIIETOYHBbIM,  TKAaHEBbIA,  OpPraHU3MEHHBIM,  MOIMYJISLUUOHHO-BUIOBOM,
9KOCUCTEMHBIHN (OMOreo1eHOTHYECKH ), OOoChepHbIi.

JdemoHcTpauuu:

Tabmuupl u cxembl: «OCHOBHBIE NPU3HAKU KHU3HM», «YPOBHM OpraHM3allUd KUBOH
IPUPOJIBI».

O6opynoBanue: mojaenb Mosekysbl JTHK.

Tema 3. Xumuueckuii cOCTaB U CTPOCHHE KJIETKH.

XUMHYECKHH  COCTaB  KJIETKH.  XMMHMUYECKHE  DJIEMEHTBL:  MAaKpOXJIEMEHTHI,
MUKpO3JIeMEHTHI. Bosia 1 MUHEpabHbIE BEIIECTBA.

OYHKIMK BOJBl M MUHEpPAJbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHHe 6€TKOB. AMUHOKHUCIIOTHI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHMble AMHHOKHCIOTHI. AMUHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEITKOBOMN
MOJIEKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHASl CTPYKTypa). XUMHUYECKHE
cBoMcTBa 0enKoB. buonornyeckue GpyHKIMU OEIKOB.

®epMeHThl — Ouonornyeckue karamuzaTopbl. CTpoeHue ¢depMeHTa: aKTHUBHBIA ILIEHTD,
cyoctpatHas  crneuuduuHoct. Kodepmentsl. Butamuubel.  Otianuus  (GepMeHTOB  OT
HEOPraHMYECKUX KaTaJln3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJTFOKO3a, pud03a U Ie30KCHpu003a), Jucaxapusl (caxaposa,
JaKTo3a) W TOJIMCaxapuibl (Kpaxmal, TJIMKOTeH, IeJUloao3a). buomorndyeckue QyHKIUN
YTJIEBOJIOB.

Jlumuasl:  Tpurauuepunsl, ¢Gochomununel, crepounsl. [unpopunbHO-THAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHUE YTIeBOJOB, OETKOB U JUMHA0B Kak
VMCTOYHHUKOB YHEPTUU.



Hyxinennossie kucnotsl: JIHK 1 PHK. Hykneornasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢ynkmuu JIHK. Crpoenne um ¢ynkmum PHK. Buget PHK. AT®: crpoenue u
byHKIIH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopus — mpUMeEp B3aUMOJECHCTBUS HAEH U
($akTOB B HAYYHOM MO3HAHWUU. METOIbI U3yUEHUS KIICTKH.

Knetka kak nenoctHas >xuBasi cuctema. OOmre npu3Haky KJIETOK: 3aMKHYyTasl Hapy KHas
MemOpaHa, mosekynbsl JJHK kak reneTudeckuii anmapar, CUCTeMa CUHTEe3a Oelka.

Tunsl KIETOK: 3yKapuoTHdeckas M IpokapuoTudeckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTudeckon kieTku. Knerounas crenka Oaktepuii. CTpOCHHE dYKaPHOTUYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KUBOTHOM U TPHUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHAs CTCHKA, TNIMKOKAIUKC, MX (DYHKIIHH.
[Mnasmatnyeckas wmemOpana, e€ cBoWcTBa W (QyHKumu. LluToruiasma u e€ OpraHoOWbI.
Onnomem6Opannbie opranouibl kietku: DIIC, anmapat [N'onbmxu, muzocomsl. [lomyaBTOHOMHBIE
OpraHoW/bl KJIETKH: MHUTOXOHJPHUH, IUIacTUlbl. [IpoucxoxkaeHue MUTOXOHAPUA U IUIACTHI.
Bunel mnactua. HememOpanHbie opraHOUIbI KIIETKU: PUOOCOMBI, KIIETOYHBIHN EHTP, LIEHTPHOJIH,
pecHUYKH, KryTuku. OyHKIIMU OpraHou10B KJIeTKU. BritoueHus.

Anpo — perynaropHblil nueHTp kietku. CTpoeHue sjpa: saepHas o0oj0uKa, Kaproruiasma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdemMoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, /x. YorcoH, @.
Kpuxk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JIEMEHTOB B HEXHMBOM  IPUPOAEH,
«PacnpeneiieHue XUMUYECKUX JJIIEMEHTOB B )KUBOU IIPUPOAEY.

Tabmuner u cxembl: «llepuomudeckas TabIUIa XUMHUYECKHUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyJbl Oenka», «CtpoeHue GpepmeHTay,
«Hyxnennoseie kuciotsl. [JHK», «Ctpoenue monekynsl AT®O», «CtpoeHne 3yKapuoTHYECKOM
KIeTKN», «CTpoeHue XKUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KieTku», «CTpoeHue
IPOKAPUOTUYECKON KIIETKN», « CTpOeHUE Apa KIETKNY, «YTIEBOJABDY, «JIMIUIBI».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyIOBaHWE i TPOBEICHUS HAOIIOJICHUH,
U3MEPEHH, PKCIEPUMEHTOB, MUKPOIIpPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTepHabHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopnast pabora Ne 1. «/3ydeHue KaTadIUTHYECKON aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHIIa3bl I KaTanasbl)y.

Jlaboparopnas pabota Ne 2. «M3yueHue CTpOCHHS KJIETOK PACTCHH, >KUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U UX OMHCAHUE.

Tema 4. ’KusHeaes TeIbHOCTD KJIECTKH.

OOMeH BemiecTB, WIM MeTabonu3M. AccuMmisanus (TUTACTHYECKHH OOMeEH) |
TUCCUMUIIALIUS (DHEpreTUUecKuii 00MeH) — 1B CTOPOHBI €IMHOTO Tpollecca MeTabonusma. Poib
3aKOHOB COXPAaHEHHUs BEILLIECTB M SHEPTUU B IOHUMAaHUU MeTabonu3ma.

Tumnbel oOMena BemiecTB: aBTOTPOGHBIN U reTepoTpodHbii. Pons pepmeHTOoB B 00MeHE
BEILECTB U MTPEBPAIICHUHN YHEPTUU B KIIETKE.

®orocunte3. CperoBas u TeMHOBas (a3el (oTocuHTe3a. Peakmum (doTocuHTesa.
OddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (HOTOCHHTE3A JJIsI KU3HU Ha 3emIie. Biusiaue ycinoBuit
cpenbl Ha (POTOCHHTE3 M CTIOCOOBI MOBHITIICHUS €T0 MPOIyKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUH.
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XemocuHTe3. XEMOCHUHTE3UPYIOINEe OaKkTepuu. 3HAUCHHE XEMOCHHTE3a JIA KU3HH Ha
3emie.

OHepreruyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BbIIEICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTalbl SJHEPreTHueckoro oomMena. I nukonus. bpoxenue n
ero Buabl. KucmoponHoe oxuciaeHwe, WIM KJIETOYHOE JbixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IHPEKTUBHOCTh FHEPTETUIECKOTO OOMEHA.

Peakumu wmatpuuyHoro cuHreza. l'enernueckas wunpopmanus u JHK. Peanuzauums
TeHEeTUYECKON MH(popMalMu B KJeTKe. ['eHeTHUeCKuil KoJ M ero CBOWCTBa. TpaHCKpHILUS —
matpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Dtansl TpaHciasuuu. Konuposanue
aMUHOKHCIIOT. Ponb pubocom B GuocuHTese Oernka.

Hexnerounsle ¢opmbl ku3HM — Bupychl. HMcropust otkpbiTus BupycoB (. H.
NBanoBckwii). OcOOEHHOCTH CTPOCHUS U JKU3HEHHOTO IUKIIA BUPYcoB. bakTepuodaru. boneznu
pacTeHHMi, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBa€Mble BUpycaMH. Bupyc uMMmyHoiedunuTa yenoBeka

(BUY) - Boszoymutenr CIIM/la. OOpaTtHast TpaHCKpHUIIMsA, peBepTa3a W HHTErpasa.
[IpodunakTrka pacnpocTpaHEeHUS BUPYCHBIX 3a00ICBaHHIA.
JdemMoHcTpanuu:

IToptpetsr: H. K. Konsnos, /. . UIBanoBckui, K. A. Tumupszes.

Tabmupt u cxembl: «Tumbl  nutanus», «Mertabonuszm»,  «MHUTOXOHAPUSY,
«OHepreTuueckuil oomen», «Xmopomiact», «Dotocunres», «Ctpoenne IHK», «Crpoenue u
¢yHkunonupoBanue reHa», «Cunre3 Oenka», «['eHermueckuii kom», «Bupyce,
«bakrepuodarn», «Crtpoenune u xuzHeHHbId 1ukn Bupyca CIIWa, 6akrepuodaray,
«Penmukanmsa JJHK».

Ob6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunums», «buocunres
oenka», «CTpoeHue KIeTKn», Mozeb cTpykTypsl JJHK.

Tema 5. PazMHoKeHHEe M HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli 1uKia, WiM KU3HEHHBIM LUk kinetku. Mutepdasa u muto3. Ilpoueccsl,
nporekaromuye B uHTepdase. Permukamms — peaknus matpuanoro cuurte3a JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIUIOMIHBIM XPOMOCOMHBIE
HaOopbl. XpoMmatuael. LluTonornueckre OCHOBBI Pa3MHOXKEHUS W MHJIMBUIYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kmetkn — muto3. Cragum mwurtosa. llpouecchl, mpoucxonsiiue Ha pa3HbIX
CTaJuAX MUTO3a. bronornueckuii CMpICI MUTO3A.

[Iporpammupyemasi THOEITb KJIETKH — alloMNTO3.

@opMBl  pa3MHOXKEHMsI OpraHW3MoB: Oecrosoe U mosioBoe. Buabl  Oecnonoro
Pa3MHOXKEHUS: JIeJIeHHe HaJBOE, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHUeE,
BEr€TATUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE NS
CEJICKIIUH.

[TooBO€ pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Craguu meito3a. Ilpoueccel, mpoucxonsdiiue Ha craausx menosa. [loBenenue
XpomocoM B Meiio3e. Kpoccunrosep. buonornyeckuii cMbIC U 3HaUEHUE MEHO03a.

l'amerorenes — mpouecc oOpa3oBaHMsI MOJOBBIX KJIETOK Y KMBOTHBIX. [10JI0BBIE JKene3bl:
CEMEHHHUKHU M sM4HUKH. OOpa3oBaHUE U Pa3BUTHE IOJIOBBIX KJIETOK — rameT (CIepMaTo30HI,
AilleKNIeTka) — crepMmatoreHe3 M oBoreHe3. (OCOOCHHOCTH CTPOCHHS SIMIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WnnuBuayansHoe pa3Butue (OHTOTEHE3). OMOpHOHANIbHOE pa3BUTHE (3MOPHOIEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHSA Y IO3BOHOYHBIX MKHBOTHBIX: JPOOJICHHE, TracTpyJsuus,
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oprarorene3. [ToctomMOproHaIbHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBLHOTO PA3BUTHSL: MPSIMOE,
HernpsiMoe (JIMYMHOYHOE). BnusHMe cpensl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKIEHHBIE YPOJCTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

JdemoHcTpauuu:

Tabnuiet U cxeMbl: «@OpMBI pa3MHOXKEHHUS OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
LIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXEHUE pacTeHUN», «JleleHne KIEeTKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBDY, «KIIETOYHBIN MUK,
«Pemmukanus [JHK», «Murtosy, «Melos», «lIpsmoe u Henpsimoe pa3Butue», «l'ameToreHes y
MJIEKOIUTAIOIINX U YesloBeKa», «OCHOBHBIE CTA/IUU OHTOTE€HE3a.

OOGopyaoBaHue: MHKPOCKOM, MHUKpomnpenapatbl «CrepMaTo30ubl MIIEKOMUTAIOIIET0Y,
«SinexneTka MiekonuTaromiero», «KapuokuHes B KJIETKax KOpelika JyKa», MarHUTHas
MoaeNb-arIuKanus «Jlenenue knetkn», moaens JIHK, Mmoaens MetadazHoi XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKUEe PadoThI:

Jlaboparopnas padora Ne 3. «HabmoieHue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MHUKPOTIPETIapaTax.

Jlaboparopnas pabora Ne 4. «V3yueHue CTpPOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieacTBEHHOCTH M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTukW. Mcropus pa3BuTus TreHETHKHA. Poiap UUTOIOTMH U
SMOPHOJIOTUY B CTAHOBJICHUH I'eHeTHKU. Bxitag poccuiickux u 3apyOekHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeToapl TEeHEeTUKH (TUOPUIONOTUYECKUH, UUTOTEHETUYECKH, MOJIEKYISIPHO-
reHetudeckuii). OCHOBHbIEC T€HETUYECKHE MOHATHUS. [ eHeTnYeckass CUMBOJIMKA, UCTIOJIb3yeMasl B
CXEMaxX CKpEIIMBaHU.

3aKOHOMEPHOCTH  HACJEIOBaHUS  TMPU3HAKOB, YycTaHoBIeHHble [.  MeHnnenewm.
Mounorubpunnoe ckpeluBanue. 3aKoH eIMHO-00pa3usi THOpUI0B epBoro nokojeHus. [Ipasuno
JOMUHUPOBaHUS. 3aKOH paclleluieHus npu3HakoB. ['munote3a uyuctoThl ramer. [lomHoe u
HETOJIHOE JJOMUHUPOBAHHUE.

JHurunOpugHoe CckpemmBaHWe. 3aKOH HE3aBHUCHUMOTO  HACJIEIOBAaHHS  TPHU3HAKOB.
[{uToreHeTHUECKHE OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUA. AHAIN3UPYIOLIEe CKpEIIUBAaHUE.
Hcnonb3oBanne aHAMM3UPYIOMIETO CKPEUTUBAHUS TSl ONIPEACTICHIUS T€HOTHUIIA OCOOH.

CuennenHoe HacieqoBaHue npusHakoB. PaGora T. Moprana no cCremIeHHOMY
HacJe0BaHUIO TeHOB. HapyIieHue CrietuieHrs TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

XpOMOCOMHas TEOpPUS HACIEACTBEHHOCTH. [ eHeTHUeCKHe KapThl.

['enetnka nona. XpoMOCOMHOE OIpeAesieHHE MoJia. AYTOCOMBI U TOJOBbIE XPOMOCOMBI.
l'omoramernble U TeTeporamMeTHble OpraHu3Mbl. HaclienoBaHue MNPU3HAKOB, CHEIJICHHBIX C
MIOJIOM.

N3meHunBOCTh. BHbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpenbl
B HECHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIUPUKANMOHHOW W3MEHUYHBOCTH.
BapuauvonHsslil psg 1 BapualmoHHas kpusas. Hopma peakuun npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON H3MEHYHNBOCTH.

HacnenctBenHnasi, iy reHoTUNUYecKasi, U3BMEHYMBOCTh. KoMOMHATHBHAsT M3MEHYHBOCTb.
Meiio3 ¥ TOJNIOBOM TpOIECC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTallMOHHAs
U3MeHYNBOCTh. Kitaccuukanusi MyTtanuii: TeHHBIE, XPOMOCOMHBIC, TeHOMHBbIe. YacToTa u



NPUYUHBI MyTaril. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHUECKHUX PSIOB B HACIEIACTBCHHOMN
n3menurBocty H. . BaBunosa.

BuesiaepHast HaCIE€ICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHCTHYCCKUN, OHMOXUMHUYECKHH, MOJICKYJISPHO-
reHetudecknid. COBpPEMEHHOE OIpEAENICHHE TEeHOTHUIIA: ITOJHOT€HOMHOE CEKBEHUPOBAHME,
TeHOTUIIUPOBaHUEe, B ToM uucie ¢ nomouipto III[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YyenoBeKka: TIeHHble Oonie3Hu, OONE3HM C  HACIEICTBEHHOM  IPenpacroyioKEHHOCTHIO,
XpoMocomMHBIe Oosie3HH. ComaThueckue | TeHepaThBHbIE MyTanud. CTBOJOBBIC KIIETKH.
[TpunHuMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MTPOMUIAKTUKYA U JICUCHUS T€HETHUYECKHUX
Oone3nell. MeauKO-TeHETHUECKOE KOHCYJIbTUPOBAHME. 3HAYCHHE MEAMIIMHCKOW TEHETUKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUICCKIX 3a00JIeBaHUI YETIOBEKA.

JleMoHcTpAaNUK:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabmunel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKass OCHOBaY,
«3aKOH pacHICIUICHUS] W €ro IMTOTCHETHYeCKass OCHOBa», «3aKOH YHCTOTBHI TaMmeT»,
«luruOpunnoe ckpeuBanue», «lL{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS,
«Merio3», «B3aumoaencTBue amielbHbIX '€HOBY, «['eHeTnuecKkne KapThl paCTEHUM, JKUBOTHBIX
u 4yenoBeka», «['eHeTuka mona», «3aKOHOMEPHOCTH HACJIECAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«Kapuotunsl denmoBeKa W OJKMBOTHBIX», «Buapl wu3meHuuBocTn», «MoauduxanmoHHas
U3MEHYUBOCThY», «HacnenoBanue pesyc-gakropay», «l'eHeTHKa rpynn KpoBu», «MyTalloHHas
U3MEHUYUBOCTHY.

OGopynoBanue: Mojenu-aniuiMkanuu «MoHoruOpuaHoe ckpemuBanue», «HemnomHnoe
JOMHHHUPOBaHHEY», «JlurnbpumHoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, MyTauuu (GOpMbl KpbUIbEB U OKpPAcKu Tena), repdapuit
«I"opox MoCceBHO.

JlabopaTopHble 1 NpaKkTHYEeCKUE PadoThI:

Jlaboparopuas pabota Ne 5. «M3ydueHne pe3ysibTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpEITMBaHMS Y JIPO30(HIIBI HAa TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnas pabora Ne 6. «3yyenne MoauduKaMoOHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BApUALIMOHHOTO Psi/Ia U BAPUALIUOHHON KPUBOII».

JlaGopatopnass pabora Ne 7. «AHanM3 MyTanuid y JApo30pMIbI Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpaxTrueckas pabota Ne 2. «CocTaBieHue U aHaJIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

CenekIusi Kak HayKa U Tpoliecc. 3apokIeHue CeleKInu 1 joMectukanus. Yuenne H. U.
BaBunoBa o 1eHTpax NTPOUCXOXKICHHUS W MHOTOOOpa3usi KyJbTYPHBIX pacTeHuid. LleHTpsI
MIPOUCXO0KICHHSI IOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHBIE METOJBI CEIeKIMU. MacCoBBIii U WHIANBUAYATbHBIA OTOOPHI B CENEKIUU
pacteHuii U KUBOTHBIX. O1ieHKa dKCTEphepa. biIM3KopoaACTBEHHOE CKpElMBaHUE — MHOPUIUHT.
Uucrtas nuaua. CkpenBaHMe YHCTBHIX JUHWA. ['ereposuc, win rUOpUAHAs —CuHIa.
Hepoacrteennoe ckpemuBanue — ayTopuauHr. OtnanéHHas ruOpuauzanmuss U e€ yCHeXu.
HckyccTBeHHBIT MyTareHe3 M MOJYyYEeHHE MOJUIUIONIOB. J[OCTHXKEHHS CENeKIMH PACTEHH,
YKUBOTHBIX U MUKPOOPTAHU3MOB.



buorexHomoruss Kak oOTpacib MNPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. ITalbl CO3JaHHS
pexkomOunantHort JIHK wm Ttpancrennsix opranmsmoB. Knertounas wmxenepus. KieTounbie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KioHMpoBaHMe BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JSTHYeckue mnpodiemel. I'MO —
TeHETUYECKUA MOAU(PUIIMPOBAHHBIC OPTAHU3MBI.

JlemMoHCTpauu:

[Toprpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHos.

Tabmunel U cxembl: Kapta «L[eHTpBI MPOMCXOXKIECHUS W MHOTOOOPa3usl KYJIbTYpPHBIX
pacrenuii», «llopoasl moMantHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paborel akagemumka M. @. HBanoBay, «llomumionmus», «OOBEKTHI
ouorexHonorum», «Kinerounele KyJabTypbl U KIOHHUpOBaHUe», «KOHCTpyupoBaHue U mepeHoc
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJISDKH TUIOAOB M KOPHETUIOAOB TUKHX (OPM U KYJBTYPHBIX COPTOB
pacteHui, repoapuii « CellbCKOX03sICTBEHHBIE PACTCHHS.

JlabopaTopHble 1 NpakTHYeCKUEe PadoThI:

Oxckypcusi « OCHOBHBIE METOJIbI U JIOCTHMXKEHHUS CEJICKIIMKM PACTeHUM U >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIMIO, TJIEMEHHYIO0 (epMy, COPTOUCIBITATEIHHBIA y4acTOK, B TEIUTMYHOE
XO035IICTBO, 1a0OPAaTOPHUIO arpOYHHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

11 KJIACC

Tema 1. IBoTIOLHOHHAA OHMOJIOTHS.

[IpeanocbuIKM BO3HUKHOBEHUS 3BOJIIOLIMOHHOM TEOPUHU. ODBOJIIOIMOHHAS TEOpUS U €€
MecTO B Onosnoruu. BiusHue 3BOMOLMOHHON TEOPUH HA pa3BUTHE OUOJNIOTHH U APYTUX HAYK.

CBugerenbcTBa 3BOMIOIUU. [lajgeoHTONOTHYECKHE: TIOCIEOBATEILHOCTh MOSBICHUS
BHJIOB B TAJICOHTOJOTUYECKON JICTOMHCH, TepexoHbie ¢popMbl. buoreorpagudeckue: cxoacTBo
U paznuuue GayH u Gop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJICTBA U PA3NUYMUs SMOPHOHOB pPa3HBIX BUAOB MMO3BOHOYHBIX.
CpaBHHUTENIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, AaHAJIOTUYHbBIE, pYyJAMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKHE: CXOACTBO MEXAaHW3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX METabOIMYECKUX MMyTeH y BCEX OpraHU3MOB.

OpomononHass Teopuss Y. [lapBuna. [lpeanochliku BO3HMKHOBEHUS J1apBUHU3MA.
JIBmoKylue CWiIbl DBOMIONMHM BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKECHHE TIpU
OTPAaHHYEHHOCTH PECypCoB, HEONpeIeIéHHAs W3MEHYHBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrtetnueckas Teopus dBojonun (CT3) u €€ 0OCHOBHBIE TIOJIOKECHHUS.

MuxkposBontonud. [Tonmynsius kak eIMHHIA BUAA U SBOJTIOLNH.

JBrokymme cwibl ((hakTopbl) 3BOJIONMK BHJIOB B Tpupojie. MyTallMOHHBINA IMPOIEecC H
KOMOWHATHBHAs WM3MEHUYMBOCTH. [lomynsmmoHHble BOJHBI W jApedd renoB. Mzomsmus u
MUTPALIHSL.

EctectBennbiii or6op — HampaBisiiommii gaxtop 3Bomonuu. DopMbl €CTECTBEHHOTO
otbopa.

[Ipucnoco0aeHHOCTh OPTaHU3MOB KaK pe3ysIbTaT 3BoJtonuH. [IpumMepsl mpucnocoOneHumit
y opranu3moB. ApoMop(h03bl 1 UINO0-aJaNTalNH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHoBHbIE (HOPMBI BHI000PA30BAHUS:
reorpapuueckoe, IKOJIOTHIECKOE.
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MakposBomtonius. PopMbl IBONIONWU: (PrsieTUYECKasi, TUBEPreHTHAsl, KOHBEPIEeHTHAs,
napajuiensHasi. HeoOpaTuMocTh 3BOIIOLNH.

[Ipoucxoxnenue OT  HECNELHAIU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crienuanu3anus. AfanTuBHas paguaiusl.

JdemoHcTpanuu:

[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepros.

Tabmuupt u cxembl: «Pa3BuTue oOpraHmdeckoro wmmpa Ha 3emiey, «3apoabliu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «®PopMbl OOpsObI 3a CYILIECTBOBaHHEY,
«EctectBenHbIii  0TOOp», «MHOTrOOOpasue CcopToB pacTeHui», «MHoroobpasue Mopos
JKUBOTHBIX, «Tonmynsuumy, «MyTannoHHas U3MEHYUBOCTbHY, «Apomopdho3bD»,
«Mnnoananramuny, «OO0mast nereHepamnus», «JBroKymime Cwibl 3Bomrormm», «Kapra-cxema
mapuipyta nytemectsus Y. lapsuna», «boppba 3a cymectBoBanue», «lIpucnocoOieHHOCT
opranu3mMoBy, «I'eorpaduueckoe BugooOpa3zoBaHue», « IKOJIOTHYECKOE BUI000OPA30BAHUEY.

O6opyoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP MII0I0B U
ceMsH, Kouiekius «[IpuMepsl 3alIUTHBIX IPUCTIOCOOTIECHUN Y )KUBOTHBIX», MOJieNb « OCHOBHbBIE
HaIpaBJIEHUS 3BOJIOLUN», 00bEMHAs MoJienb « CTPOEHHE TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduyeckass kapta wmupa, Kosuiekuus «DOpMbl COXPaHHOCTH HMCKOIAaeMbIX
JKUBOTHBIX U pacTeHMiD», Monenb anmiukauusa «llepekpéct xpomMocom», BilaKHbIE MpenapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nATymikm», MUKporpenapaTt «Jlposodunay (HOpMAa,
MyTaIuu GOpMbI KPBUIBEB M OKPACKH TeEJIa).

JlabopaTopHble 1 IpaKkTHYeCKUEe PadoThI:

Jlaboparopnas pabota Ne 1. «CpaBHEeHHE BUOB 110 MOP(HOIOTUYECKOMY KPUTEPUIOY.

Jlaboparopnass pabora Ne 2. «OmmcaHue TNPUCIIOCOOJIGHHOCTH OpraHu3sMa #u ¢
OTHOCHUTEJILHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HH Ha 3emuie.

JloHayuHble MpeACTaBICHUS O 3apOXKIACHUU KW3HU. HaydHble rUnore3sl BOZHUKHOBEHUS
JKU3HU Ha 3emuie: a0uoreHe3 W MaHCIepMus. XUMUYecKas JBOMIONUSA. AOHUOTEHHBIN CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOU 3BoJronnK. HavanpHbie 3Tamsl 6uonornyeckoi spomtonun. ['umoresza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKU. [lepBble KIETKU U HX
sBoItOLUS. DOPMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

Pazgutue xu3Hum Ha 3emie mo spaM U nepuoaaMm. Karapxed. Apxeickas u
npoTepo3oiickast dpel. [lanmeo3oiickas spa u €€ mepHONbl: KEMOPHUHCKHMA, OpPTOBUKCKUMA,
CUTypPUNCKUH, J€BOHCKU, KAMEHHOYTOJIbHBIN, MEPMCKHUH.

Me3so30iicKas 3pa U €€ IepUOABbI: TPHACOBBIN, FOPCKUH, METIOBOM.

Kaiino3oiickas 3pa v €€ nepuo/abl: MaJeoreHOBbI, HEOT€HOBBII, AHTPOIIOT€HOBBIM.

XapakTepucTuka KJIMMaTa M TreojlorThYecKux IpoieccoB. OCHOBHbBIE 3Talbl 3BOJIIOIHMH
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U >KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTraHU3MOB.

CucreMa opraHMYeCKOro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHbBIE CUCTEMATHUYECKUE
TPYIIITBI OPTAaHU3MOB.

OBOJIIOIIMS  YENIOBEKAa. AHTPOINOJOrus Kak Hayka. Pa3Burtue mpeacraBieHuil o
MPOUCXOKICHUH YesloBeKa. MeTo bl n3yueHus: anrponorene3a. CxoAcTBa U pa3inyus YyeloBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIIOBEKA.
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JBuwxymme cuibl  (paxTopel) aHTpomoreHesa. HacnencTBeHHas M3MEHYMBOCTh H
ecTecTBeHHBIH 0TO0p. OOIIEecTBeHHBI 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPyJa, MBIIICHHE,
peyb.

OcHOBHBIE CTaJUU M BETBU 3BOJIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YUelIoBEK yMemblid,
Yenosek mnpsamoxoxsamuii, YenoBek HeaHaepTalbckuid, YenoBek pasymublidl. Haxonku
MCKOMAaeMbIX OCTATKOB, BpeMsl CyIIECTBOBaHUS, 00JACTh pacHpOCTpaHeHusi, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OONBIIME pachl: €BPONECOUAHAS (€Bpas3HiicKas), HErpo-
aBcTpajiouHas  (PKBaTOpUaJIbHAsA), MOHroJouJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOTICHHOCTH TMPEICTaBUTENIe YeIOBEYECKUX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncrBO yenoseueckux pac. Kpuruka pacuzma.

JdemMoHcTpanuu:

[Toptpetsr: @. Penn, JI. Tlactep, A. . Onapun, C. Muep, I'. FOpu, Y. JlapBus.

Tabnunps! u cxembl: «Bo3nukHoBeHue CollHEUHON cUCTeMb», «Pa3BuTHe opraHn4ecKoro
mupay, «PactutenbHas kietka», <«OKuBoTHas kiertka», «lIpokapuoTuyeckas KieTkay,
«CoBpeMeHHasi CUCTEMa OPraHUYECKOro MHupa», «CpaBHEHHUE aHATOMUYECKUX UYEPT CTPOEHUS
YeJIOBEKa M 4YeJIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHbIE MECTa IMaJICOHTOJOTHYECKUX HAXOJIO0K
IIPEJIKOB COBPEMEHHOIO 4elloBeKay», «JlpeBHeimme mroanm», «/lpeBHue moam», «llepsbie
COBpPEMEHHBIE JTI0AW», «UenoBeueckue pacol».

O6GopynoBanue: wmysiku  «l[Ipoucxoxaenue uyenoBeka» (OIOCTbI  aBCTPAJIONHUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblia, KPOMaHbOHIIA), CIENKUA WIA U300pakKeHUsT KAMEHHBIX OpyIuit
MEepBOOBITHOTO 4YeJIOBeKa (KaMHHU-YOIIEphl, pyousia, ckpediia), TeOXpOHOJIOTHYecKas Ta0JInIIa,
KoJuIeKI sl «@OpMbI COXPAaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTEHUID.

JlaGopaTopHble U NpaKkTH4YecKue padoThl:

[TpakTideckast padora Ne 1. «M3yueHne HCKOMAEMbIX OCTATKOB PACTEHUH M KUBOTHBIX B
KOJUIEKLIASAX).

DKCKypeusi «DBOJIONUS OpraHu4Yeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WU
KpaeBeAueCKUd My3ei).

Tema 3. Opranusmbl U OKpY KaloIas cpeaa.

Okojorusi Kak Hayka. 3agaud UM pa3fesibl dKOJOTMH. MeToAbl 3KOJOTHYEeCKHX
UCCIIeA0BaHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHMS ~ OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3JYyIIHAs,  IOYBEHHAs,
BHYTpUOpPraHU3MEHHasl.

Oxonornueckue (akropel. Kmaccudukamus skomorndeckux (akTOpoB: aOUOTHYECKHUE,
OnoTuYeckue U aHTpororeHHsie. JlelicTBre HKOIOTHYeCKUX (PaKTOPOB Ha OPraHU3MBI.

AbGuoTtnueckue  (aKTOpel:  CBET, TEMIeEpaTypa, BIAKHOCTb.  DOTONEPHOAU3M.
[TpucnocobneHns OpraHu3MoB K JIEHCTBHIO aOMOTHYECKUX (hakTopoB. bruomornueckne puTMel.

buotnueckue  Qaktopel. Buapl OMOTHYECKHMX  B3aUMOJEWUCTBUN:  KOHKYPEHIIMS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyalau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJIEOHMUYECTBO). AMEHCANM3M, HeHTpanu3M. 3HaueHHe OUMOTHYECKHX
B3aMMOJEHCTBUM ISl CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU MOmyssiuu. OCHOBHBIE MOKa3aTead MOMYJISLUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauud. JluHamuka
YHMCJIEHHOCTHU NOIYJISIUY U €€ peryJssaiusl.

JdemoHcTpanuu:

[Toptpetsr: A. 'ym6onpar, K. @. Pynse, O. ['exkens.

12



Tabmuupl u cxemsl: kapta «[Ipupoausie 30Hb1 3emuny, «Cpeabl 0OUTaHHS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIMYJIALUN
uHby30pun-Tyhenbkn», «llumessie memmy.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

Jlaboparopras padota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHHUIA U3 PA3HBIX MECT
oOUTaHUN.

JlaGopatopHas padota Ne 4. «BausiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Ipaktuueckas padota Ne 2. «[loacu€t mIOTHOCTH MOMYJIALMM PAa3HBIX BUOB PACTCHUIN.

Tema 4. CooOmecTBa H IKOJOrH4eCKHE CHCTEMBI.

CooOmiectBo  opranu3smMoB  —  Ouoneno3.  CTpykTypsl — OuOlleHO3a:  BUAOBaf,
IpOCTpaHCTBEHHasl, Tpopuueckas (muiieBast). Buasl-nomuHanTel. CBs3u B OMOIIEHO3E.

DKoyorudeckne cuctembl (dKocuctemsbl). [loHsiTHe 00 3SKOCHCTEME M OHOTrEeOIEHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTBHI, pPEIyICHTHI.
KpyroBopor BemiecTB U NOTOK 3HEPrHH B dKocucTeme. Tpoduueckue (MHUILEBHIE) ypPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCUCTEMbI: Ouomacca,
OPOAYKIHUS. DKOJOTWYECKHE NHpPaMHJIBL: TPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOHYHUBOCTD, CAMOPETYJISIINs, pa3BuTHe. CyKIeCCHs.

[IpuponHble 3KOCHUCTEMBL. ODKOCHUCTEMBI 03€p M peK. ODKOocHCTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKkocucTeMbl. buomorndeckoe u
XO35IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢akTop ycroilunBocTH 3KkocucTeM. CoxpaHeHHE OHOJIOTrHYECKOro
pasHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnanckoro o 6mocdepe. 'panHuipl, coctaB u CTPyKTypa OHOCHEpHI.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHOC(Epbl Kak TII00aTbHONH 3KOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB M OHOI€OXMMHYECKHE ILMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiu. AHTpOTIOreHHBIE U3MeHeHUs B Onocdepe. I'modanbHbIe
9KOJIOTHYECKHE TPOOIIEMBI.

CocyuiecTBoBaHHe TpUPOJIBI U yenoBeuecTBa. CoxpaHeHne 0Mopa3HOoOpa3usl Kak OCHOBA
ycroitunBoctu Ouochepsl. OcHOBa pallMOHATIBLHOTO YIPABICHHUS MPUPOJHBIMU peCypcaMu U UX
UCIIOJIb30BaHue. JlocTrkeHus: OMOJIOrMH U OXpaHa MPUPO/IBI.

JdemoHcTpauuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackwii.

Tabmuuel u cxemsl: «[lumesbie nenu», «buolEeHO3: cocTaB U CTpyKTypa», «IIpupogHsie
coobmiectBay, «llemm mwuraHus», «OKoMOrMUecKas mnupamuaa», «buocdepa u yemoBex»,
«JKOcHCTeMa IIMPOKOJIIMUCTBEHHOTO Jieca», «IDKOCHUCTEMA XBOWHOro Jjeca», «buoneHos
BooéMay, «ArpoueHo3», «lIpuMepHble aHTpPONMOTeHHBIE BO3JIEHCTBUS HA TMPUPOIY»,
«Baxneime MCTOYHMKHM 3arps3HEHUs BO3/yXa M TIPYHTOBBIX BOi», «llouBa — BakHeimas
cocrasisonas ouocheps», «PakTopsl Aerpaganuy nouBy, «IlapHUKOBEI d3dherT, «DPaKkTophI
PaauoaKTUBHOTO 3arpsi3HeHus ouocheprl», «O0mas ctpykrypa ouochepr», «Pacnpoctpanenne
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepb», «Kpyrosopor yriepoma B Ouocheper,
«KpyroBopot a3oTa B mpupojie».

O6opynoBaHue: MO/IE€b-aNIIINKALUs «Tunnynsie OHMOLIEHO3BD», repoapmii
«PacturenpHble  coobmiecTBa», Koiekuuu — «buonenos», «Bpeaurenn — BakHEHIIMX
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CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYp», TepOapuu U KOJUIEKIIMM pPACTEHUH U KUBOTHBIX,
MPUHAJICKAIIME K PA3HBIM SKOJOTMYECKUM TpyInam ogHoro Buaa, Kpacnas kaura Poccuiickoit
®Denepalu, U300paKeHUS OXPaHIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.
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[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA [MPOI'PAMMBI 110 BMOJIOTMMN HA
bA30BOM YPOBHE CPEJIJHEI'O OBIIIEI'O ObPA30OBAHIA

Cornacao ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
00yYaromuMUCs MPOrpaMM CpeHEro oo1ero oopa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHHs mpenmera «buonorus» BblneneHb!
CIEyIOIIME COCTABIIAIOIIME: OCO3HAHME OOYyYaroIIMMHCS  POCCUHMCKOW  Tpa)JIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOATEIHHOCTH M CaMOOIpPEAENICHUIO,
HaJIM4Me€ MOTHMBALUMU K OOYyYEHHIO OHOJOIrMH, IeJICHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEKAEHUI JINYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH U MUCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJOrMYECKOr0 3HAHUS, FOTOBHOCTh M CIIOCOOHOCTh OOYyYaroLIUXCsl PYKOBOACTBOBATHCA B
CBOCH  JESATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAaMH, TMPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOT0 O00pa3oBaHMs, HAJIM4YUE SKOJIOTMYECKOr0 IPAaBOCO3HAHMS, CIOCOOHOCTU
CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS IpeameTra «buojorus» AOCTUralTcs B €IUHCTBE
y4eOHOM M BOCIUTATENBHON NIEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM, IPUHITHIMU B
o0ImiecTBe NpaBWIaMH M HOPMAaMU MOBEJIEHHS M CIIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHHMS,
CaMOBOCIIUTaHUSI U CaMOPA3BUTHSI, Pa3BUTHsSI BHYTPEHHEH MO3UIMH JIMYHOCTH, MAaTPUOTHU3MA,
YBaXEHHsI K 3aKOHY M IPaBOMOPSAKY, YEJIIOBEKY TpyJa U CTaplIeMy IOKOJICHHIO, B3aUMHOIO
YBaKEHUs, OEpeKHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HAclelul0 U  TpaJulysIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepauuu, Npupoae U OKpYKarolen cpeie.

JIMaHOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro npeaMera «bruoaorusy MoMKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEMH
NO3UIUEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHUEHTAlMii, ITO3UTUBHBIX BHYTPEHHHX
yOEXKIEHUI, COOTBETCTBYIOLUIMX TPAJAULMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro oOliecTBa,
paciMpeHe >KU3HEHHOTO OIbITa M OIbITa JESATENIbHOCTH B MPOILECCE peain3allud OCHOBHBIX
HaNpaBJIEHUI BOCIIUTATENBHOMN 1€ATEeILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMM O0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
MIpaBONOPSJIKA;

TOTOBHOCTb K COBMECTHON TBOPUECKOM JIE€ATEIBHOCTHU MPHU CO3JIaHUU YUEOHBIX IPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHBIX 3a/1a4, BHIITOJHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHUIO K SBIICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE yUYUTBIBaTh B  CBOMX JICHCTBHSIX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHbIMU YOEXKIECHUSAMHU, KyJIbTYPHBIMH LIEHHOCTSMHU U COLUATbHBIM
MOJIO’KEHUEM;
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FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOIO BBINOJHEHUS Y4EOHBIX,
MO3HABATEJIbHBIX M UCCIIEOBATENLCKUX 3a/lady, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHHIO
OTIIMOHEHTOB NP 00CYKACHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/IEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOopMUPOBAHHOCTh POCCUNCKON TPAKIAHCKONW UICHTUYHOCTH, MATPUOTU3MA, YBAKCHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH Iepen PoauHOMN, ropaoctu 3a cBOH Kpail, CBOIO
Poauny, cBOM 53bIK U KyJIBTYpY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOUIEHHE K MPHUPOJHOMY HAClIEOUI0 M MaMATHUKAM IPUPOJIbI,
nocTuxeHus M Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIGHWBATh BKJIAJ POCCUHUCKMX YYEHBIX B CTAHOBJICHHE U Pa3BHUTHE
OMOJI0T1H, TOHUMaHMsI 3Ha4€HUsl OMOJIOTUH B IO3HAHUY 3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIECTBA;

uzeiHas yoe:xx IEHHOCTh, TOTOBHOCTb K CITyKeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHMUE JYyXOBHBIX IEHHOCTEN POCCUICKOr0 HApoAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEJICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSCH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OyAyLIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM DOIHUTENSM, CO3JAaHMI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPUHATHSA IIEHHOCTEN CEMENHOMN XU3HU B COOTBETCTBUU C TPAJULUSIMH HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOLICHHUIA;

MOHUMAaHUE SYMOIIMOHAIBHOTO BO3IEUCTBUS KUBOM PUPOABI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BUIAX MCKYCCTBA, CTPEMIIEHUE IPOSBIIATH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHMPOBAHHMS  KYJbBTYPbl 310POBbSI U
IMOLMOHAJIBLHOTO 0JIArOnoJIy4us:

MOHUMAaHUE U pealin3aius 3I0pOBOro U 0e30MacHOro 0opasa >ku3HU (30pOBOE MUTAHUE,
coOI0IcHNe TUTHEHUYECKUX MPaBWJI U HOPM, cOAIaHCUPOBAHHBIM PEXKUM 3aHATHH M OTIbIXA,
perymnspHas (u3Mdeckas aKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHHS K COOCTBEHHOMY (PU3NUECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMAHHWE LEHHOCTU TPaBUJ HWHAMBHUIYaJbHOTO M KOJUIEKTUBHOTO O€30IacHOIo
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aJIKOTOJIA,
HAapKOTUKOB, KYpEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1I00ue;

TOTOBHOCTb K aKTHUBHOM JE€SITETbHOCTH TEXHOJIOTMYECKOM U COIMAIbHOM HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATh W CAMOCTOSTENBHO  BBHIMOJHATH  TaKyHO
JESITENIbHOCTD;
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WHTEpEC K pa3myHbIM cepam mpodeccHoHATBHON JeITeTbHOCTH, YMCHHE COBEPIIATh
OCO3HAHHBIN BRIOOp Oyaymiel mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K OOPa30BaHHUIO U CaMOOOpPA30BAHUIO Ha MPOTSIKEHUH BCel
KU3HU;

7) 3K0JIOTMYeCKOro BOCIIMTAHUS:

9KOJIOTHYECKH 11eJIec000pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYyILLIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYphI: MPHOOPETEHUE ONbITA ILIAHUPOBAHUS
MOCTYTIKOB M OLICHKH UX BO3MOXKHBIX TIOCIICJICTBUN ISl OKPYKAIOIIEH CPEIbI;

OCO3HaHHUE T1100aJIbHOr0 XapaKkTepa 3KOJOTHYEeCKUX Mpo0OieM U MyTel UX peleHus;

CIIOCOOHOCTH MCTOJIb30BaTh MpUOOpETaeMble PU U3YYCHUHU OMOJOTUU 3HAHUS M YMEHUS
IpHU pelIeHUuU MpoOJeM, CBSI3aHHBIX C PANMOHAIBHBIM IMPHUPOAOIOIBE30BaHUEM (COOIIIOIeHNE
MpaBuJl MOBEICHHUSI B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHCHHE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BHUJOB, SKOCHCTEM, Onochephl);

AKTHUBHOE HEINpUATUE JEUCTBUI, MPUHOCSIIIUX BpPEI OKpPYXarolleid NPUPOJHOU Ccpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC KOJIOTHUECKUE MOCISACTBHS MPEIIPUHUMAESMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJbTYpbl, OIbITa
JEATEIbHOCTH  HJKOJOTMYECKOM HAMNpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
IIO3HABATEJIbHOM, KOMMYHUKATHBHOM M COLMAJIbHOM IPAKTHKE, INOTOBHOCTU K YYacTUIO B
MPAKTUYECKOU JIEITEIBHOCTH IKOJOTMYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HayKM M OOLIECTBEHHOM IMpPaKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJbTYD,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJITYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIHCKON KYJIBTYpPHhI KaK CPEICTBA B3aMMOICHCTBHS
MEXy JIIOJIbMU U NTO3HAHMS MUDPA;

MOHMMaHUE CrenupUKA OMOJIOTUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
palMOHATBHOTO HAYYHOTO MBIIIUICHHS], CO3/IJaHUHU IIEJIOCTHOTO MPEJICTABICHUsS 00 OKPYIKaIoIIeM
MHpPE Kak O €IWHCTBE TPHUPOJABI, YEJIOBEKa U OOIIeCTBAa, B TO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnu MpobdieM COXpaHeHHUs! IPUPOTHOTO PABHOBECHS;

yOSKIAEHHOCTh B 3HAYUMOCTU OMOJIOTMH JAJIi COBPEMEHHOW ITMBHIIM3AINH: 00eCTIeUeHUS
HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX
pemiaTh pecypcHbIe MpoOJIeMbl Pa3BUTHSI YETOBEYECTBA, TTOMCKA MyTEeH BBIXO/Ja U3 TIIOOATBHBIX
9KOJIOTHUECKUX MpoOsieM U o0ecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
MCTIOJIb30BaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJyYCHUU OMOJOTUYECKUX 3HAHHWMA B IEJISIX MOBBIIICHHS OOMICH
KyJbTYpPbI, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOW dYacTh (DYHKIIMOHAIBHON
rpaMOTHOCTH O0yuarouxcs, GopMUpyEeMOl Mpu U3y4eHUN OHOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IO3HAHMS, HMCHOJb3YyEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCHOJIB30BaTh IOJyYaeMble 3HAHUS [UI aHaIU3a W OOBSICHEHUS SBICHUU
OKPY’KAIOIIET0 MHpa M TMPOUCXOIANIMX B HEM H3MEHCHMH, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJIIOUYEHHST HA OCHOBE HAy4HbIX (DaKTOB W HMMEIOMIMXCS JAaHHBIX C IENbI0 MONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIOJb30BaTh OHOJIOTMUECKUE 3HAHUS JUIsl PEIICHHS
po0JIeM B peasIbHBIX )KH3HEHHBIX CUTYaIUsAX;
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OCO3HAaHHUE ICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTHL OCYHICCTBJIATL NPOCKTHYIO U
UCCIIEI0BATENIBCKYIO JEATEIbHOCTh HHANBUIYAJIBHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HaHUH 10 OMOJIOTMM B COOTBETCTBHHU C >KH3HEHHBIMU
HOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe Pe3yIbTaThl OCBOCHUS ydeOHOro mpenmera «buomorusy BKIIOYAIOT:
3HaYuMble Ui (OPMHpOBAHUS MHPOBO33PEHHSI OOYYAlOIIMXCS  MEXIUCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) 00LIeHayYHbIe OHATHS, OTPAXKAIOLIHE LEIOCTHOCTh HAyYHOH KapTUHBI MHpa
U creuu(uKy METOJI0B MO3HAHMS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEIIeCTBO, SHEPIHs,
SBJICHHE, IPOIECC, CUCTeMa, HAYYHbIM (aKT, MPUHLMUI, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCIEIOBaHUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCaJIbHbIE
yueOHble JieiicTBUs (MO3HABaTeNbHbIE, KOMMYHHMKATUBHBIE, PErYJISATUBHBIE), 00€CIeUUBAIOLINE
¢dopmupoBaHue (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYaroluxcs,
CIIOCOOHOCTh 00y4aromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble ydeOHbIE AEMCTBHUS B I103HABATEIBHOW U
COLIMAJIBHOW IPAKTHUKE.

MertamnpeMeTHbIE pe3yJIbTaThl OCBOCHHSI NMPOTPaMMBl CpelHero oOIiero odpa3oBaHuUs
JIOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJbLHBIMH Y4eOHBIMHU O3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a30BbI€e JOrHYECKHE AeiiCTBUS:

CaMOCTOATENIBHO (OPMYJIMPOBATh U AKTyaJIM3UPOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BaTh IPU OCBOEHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS (aHaJIN3a,
CHUHTE€3a, CpaBHEHMd, KiIacCUpUKAIMM, OOOOIEHHs), PpacKpbIBaTb CMBICT OHOJIOIMYECKUX
HOHATHUH (BBIIENATh UX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATE CBSI3U C APYTUMU MOHITUAMHN);

ONpEACNATh LEIN JAEATEIbHOCTH, 3aJaBasi NapaMeTpbl U KPUTEPUHM HX JOCTHXKEHHS,
COOTHOCHTB PE3YJIbTaThl ACSITEILHOCTHU C MIOCTABICHHBIMU LIENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHUS JUIs OOBACHEHUS (AKTOB M SBICHUN >KUBOU
IPUPOABI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTUBHBIE, IEAyKTHUBHBIE, [0 AHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS] B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

IPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA JJIs MPEJCTABIEHHs CYLIECTBEHHBIX CBA3EH U
OTHOIICHUNA B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TakKe MPOTHBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3TUYHBIX HH()OPMAITMOHHBIX HCTOYHHUKAX;

pa3palaThIBaTh IUIaH pELIeHHs TPOOJIEMbI C YUETOM aHAIN3a UMEIOLINXCS MaTepUaIbHbBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OLIEHUWBATh COOTBETCTBUE PE3YJBTATOB LEISIM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBHUSX pEaJbHOr0, BUPTYaJIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJAEHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MTPH PEIICHUH KU3HEHHBIX POOIIEM.
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2) 6a30BbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIa/IETh HAaBBIKAMH y4eOHO-UCCIIEOBATEIbCKON U MPOEKTHOW AEATEeIbHOCTH, HaBBIKAMU
pazpeiieHusi mpoOaeM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METO/OB
peleHus MPaKTUYECKUX 3aja4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B O3HAHUS;

UCTIONIB30BaTh PA3IUYHBIC BHIBI ACSITEIBHOCTH IO IIOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTalluy, ITpeoOpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyalUsX, B TOM YHUCIE NpPU
CO3JIaHUH Y4EOHBIX U COLIMATIBHBIX IPOEKTOB;

(dbopMHUpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMHU
HOHSATHSIMH U METO/IaMHU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a7aud B OOpA30BATEIBbHON NEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aAKTYaJM3UpOBATh 3ajady, BBIIBUTAThH
TUMOTE3y €€ pelIeHHs, HAaXOAWTh AapryMEHTHl Ui J0Ka3aTelbCTBA CBOUX YTBEPKICHUM,
3aJ]aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJU3UpPOBaTh IMOJYYEHHbIE B XOJ€ pELICHUs 3aJaud PpPe3yJIbTaTbl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCJIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYaIllUsIM, OLCHUBATH IPUOOPETEHHBII OIIBIT;

OCYUIECTBIISATh IIEJICHAIIPABJICHHBII MOUCK IMEpPEeHOca CPEJCTB M CIIOCOOOB JIEHUCTBUS B
npoeCCUOHATIBHYIO CPELY;

yMeTh NEPEeHOCUTh 3HAHMWA B TO3HABATENBHYI0 M  IPAKTHYECKYIO  00JacTu
KHU3HEIEATSILHOCTH;

YMETh MHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJCH, IpEAjiaraTb OpPUTHHAIIBHBIE MOAXOABI U PEUICHHs, CTaBUTH
npoOJIeMbl U 33]1a4uu, IOy CKAIOIINe aTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmueii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HH(OpManuu (TeKcTe ydeOHOro mocoowus,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIOTUYECKUX CIIOBApSX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HH(POPMALMIO pPa3NUYHBIX BHJIOB U (opM
NpeCTaBICHUs, KPUTUYECKU OLIEHUBATD €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTD;

(bopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh Pa3IHMYHBIE METOABI TPH TOUCKE W OTOOpe
Ouosornueckoi nHGopMaIuu, HEOOXOIUMOI JIJIs BHITIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HH(POPMAMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaJbHYI0 (GOpMYy TMPEACTAaBIEHUS OHOJIOTHYECKOU
uHdopmaruu (cxemsl, TpaduKy, AHarpaMMBbl, TaOTUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAY4HBIH S3bIK B KauecTBE CpeACTBAa IpH paboTe ¢ OHOIOTHYECKOM
uHpOpMaLKel: TPUMEHITh XUMHUYECKUE, (PU3MUYECKHe M MaTeMaTU4eCKHe 3HAKH M CHMBOJIBI,
dbopmynel, ab0peBHATypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oOBHIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA HATISITHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl  HHQOpMAIUK, WHOOPMAIMOHHON
0€30MacCHOCTH JIUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU J1€HiCTBUSIMH:

1) obuenme:

OCYILECTBIIATh KOMMYHHKAIIUU BO BcexX cepax >KM3HM, aKTHBHO Yy4acTBOBAaTh B JUANIOTE
WIN JUCKYCCUU TI0 CYIIECTBY OOCYXTaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
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CY)KIEHHUS] OTHOCUTENIbHO BBIMOJHEHMsI MpeJlaraéMoil 3ajaud, Yy4UTbIBaTb WHTEPECHl U
COIVIACOBAHHOCTB MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOTa UM JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJibHbIE CpEICTBA OOLICHMSA, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATr4aTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BJIAJIETh PA3JIUYHBIMU CIIOCOOAMM OOLIEHMSI M B3aUMOJEHCTBHS, MOHMMATh HaMEpPEHUs
JpyTUX JIOAEH, MPOSIBIATh YBAXKUTEIBHOE OTHOLICHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(GopMyIHpOBATH CBOU BO3PAKECHUS;

pPa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHUEM SI3IKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBHUIYaJbHON PabOTHI MPHU
perieHny OMoJI0ruuYeckor mpoodsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHUS ITPYMIOBBIX
(GbopM B3aMMOAEHUCTBUS NPH PELLICHUH yUeOHOH 3a1auu;

BBIOMpPATh TEMATUKYy M METOJbl COBMECTHBIX NEHCTBUN € y4y€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0r0 4ieHa KOJUIEKTHUBA;

OPUHUMATh LEJIM COBMECTHOM JAESITEIbHOCTH, OPIraHHU30BBIBAaTH M KOOPAWHUPOBATH
JefcTBUS MO €€ JIOCTM)KEHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacHpelesiTh POlIU € y4ETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaXKJOTO YYaCTHHUKA KOMaH/bI B OOLIUIl pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipeularatb HOBBIE NPOEKThI, OLEHUBATH MJEH C IMO3MLMU HOBU3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBIISATh MO3UTUBHOE CTPATETMYECKOE IIOBEIECHHWE B pPa3jIMYHbIX CHUTyalusX,
IPOSIBIISATH TBOPUECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJBLHBIMHU PeryISTHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnus:

UCIIOJIb30BaTh OHOJOTMYECKUE 3HAaHUS Ul BBIABICHHS NOpoOJeM U HX pELIeHHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalIUAX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUI 11€IeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
JNeMCTBUAX M IMOCTYNKaxX MO OTHOIIEHHIO K XKMBOH NPUPOJAE, CBOEMY 310POBBIO U 370POBBIO
OKpPYXKaIOLIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENFHYIO JESTEIBHOCTD, BBISBIISATH MPOOJIEMBI,
CTaBUTh W (GOPMYITUPOBATh COOCTBEHHBIC 3a7audl B O0Opa30BATEIIBHOW EATETLHOCTH |
KHU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PELIeHUs MPOOIEeMbl ¢ YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclIMpsATh paMKH Y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;

OLICHUBATh MTPUOOPETEHHBIN OIBIT;

Croco6CcTBOBATh POPMHUPOBAHUIO U TPOSBICHHUIO HIMPOKOM ApyAULINU B Pa3HBIX 00JACTIX
3HaHUM, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTypHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YIbTATOB LEJISIM;
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BJIaJICTh HABBIKAMU TTO3HABATEIHLHON PEQIIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, HCIOIB30BATh MPUEMBI pedieKCun
JUIsl OLIEHKU CUTYalllu, BHIOOPA BEPHOT'O pPEILCHMS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS T10 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IIPU aHAJIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATh ce0s, TOHUMAst CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C IMO3ULMH JPYTOro 4eaoBeka.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ysbTaThl 0cBoeHUs MporpaMMbl COO no 6uosoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue 1 yuyeOHoro npeamera «buonorus» HayyHble 3HaHMS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOEHHMIO, MHTEpIpETalMu U NpeoOpa3oBaHUIO 3HAHUM, BHJbI
JeSITEILHOCTH TI0 MOJYYSHHIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHWH B PA3JIMYHBIX Y4EOHBIX
CUTyalllsiX, a TaKKe B PEATbHBIX J>KU3HEHHBIX CUTYallUsX, CBS3aHHBIX C Owuomyorueir. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl IPEACTaBIEHBI 10 rofaM 00yueHHs..

[IpenmeTHble pe3ynbTaTbl OCBOeHMs yueOHoro mnpenmera «buonorus» ¢ 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJU OUOJIOTMM B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHBI MHpa U
HAY4YHOT'O MHUPOBO33PEHUS, O BKJIaJle POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OMOJIOrOB B Pa3BUTHE
6uosiornu, (PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA JUISl PEILICHHS )KU3HEHHBIX 33/1a4;

YMEHHE PacKphIBaTh COJACPKaHHE OMOJIOTMYECKHX TEPMHHOB M MOHSITHN: )KU3Hb, KICTKA,
opraHusM, Meraboiau3M (0OOMeH BEIeCTB M  MpeBpalleHue SHEPruu), TIOMeocTa3s
(camoperynsnusi), yYpOBHEBas  OpraHU3alMs JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoIyKIMs), HaCIEeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PAa3BUTHUE;

yMEHHE H3j1araTb OHOJOTMYECKHE TEOpUM (KJIETOYHAs, XpPOMOCOMHas, MYTallMOHHas,
LHEHTpajbHas JormMa MoJeKyJspHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. U.
BaBuosa) u yuenus (o eHTpax MHOrooOpas3usi U MPOMCXOXKACHUS KyJIbTypHbIX pacteHuid H. U.
BaBunosa), onpenensaTh rpaHUIb X TPUMEHUMOCTH K JKUBBIM CUCTEMaM;

yYMEHHE BIIaJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTWMHU: HAOJIOJICHHE M OIMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHMH, OpraHu3alus M MpOBeJeHHE OHOJIOTrHYECKOro
9KCHEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBISIBICHHWE 3aBUCUMOCTH MEXAY HCCIe1yeMbIMU
BEJIMYMHAMH, OOBSICHEHHE IOJyYE€HHBIX pPEe3yJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH IOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIENATh CYIIECTBEHHBIC MPH3HAKH BUPYCOB, KJIETOK MPOKAPHOT M JIYKApHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHM3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB U
IpeBpalleHs] SHEPTUM B KIETKe, (OTOCHHTE3a, MIACTUYECKOrO M IHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, M€H03a, OIJIOJJOTBOPEHMS], PA3MHOXKEHUS, WHAUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHE MPUMEHSTh MOJTy4YEeHHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKUX IMPOLECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PELICHNH B IOBCEAHEBHOM KHU3HH C LENIbI0 00eCTIeueHHs
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0€30MacCHOCTH CBOEr0 3JI0pPOBbS U 370POBbSl OKPYXKAIOIIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IMOBEJEHHUs B OKpYXarolled NPUPOAHOM cpele, MOHMMaHUE HEOOXOJUMOCTH
UCIIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTHH JUIsl palMoOHaIbLHOIO
IPUPOIONIOIB30BAHUS;

YMEHHME pellaTh 3JIEMEHTapHble TE€HETUYECKHE 3aJadl Ha MOHO- M JUTHOpHIIHOE
CKpEIMBaHKE, CLIEIUICHHOE HACJIeZJOBAaHUE, COCTABIISTh CXEMbl MOHOIMOPUIHOIO CKPELIMBAHUS
JUIS IpeJICKa3aHMsl HacJIeZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JJAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBUia HpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HH(OPMAILUIO OHOJIOTMYECKOro
COJIepXKaHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMUSA W3 Pa3IMYHBIX HCTOYHMKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUHYECKHE ACIIEKThl COBPEMEHHBIX
HCCIICIOBAaHUH B OMOJIOTHH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHbIC IIMCbMEHHBIE U YCTHbIE cCOOOuIeHus, o00o0mas
OMOJIOTHYECKYI0 HH(POpPMAlMI0O M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
NOHSTUNUHBIN annapaTt OMOJIOTHH.

[IpenMeTHble pe3yibTaThl OCBOEHUsA YyuyeOHoro mnpeamera «buonorus» ¢ 11 kaacce
JIOJDKHBI OTPaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOrMM B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosiornu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl peLLCHHs] dKU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAECpP)KaHUEe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISALMS,
reHO(OHJ], HBOJIONMS, MABIKYIIHE CWIbl ((aKTOpPhl) SBOJIIOLUHU, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHJI000pa30OBaHHE, OSKOJIOTUYECKHE (PAKTOPBI, HSKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIEMU MUTAaHUs, YKOJIOTHYECKast MUpaMuia, OuoreoreHo3, ouocdepa;

yMEHUE Wu3naratb Ouosorndeckue Teopuu (3BomonuoHHas Teopus Y. lapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIOIUH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojisiieBoro cxojacrea K. M.
bapa, yepenoBanus riaBHbIX HampaBieHuid u myteil 3Bomouuu A. H. CeseproBa, ydeHus o
ouocdepe B. 1. Bepraackoro), onpeaensaTh rpaHUIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BIIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUSA B OMOJIOTMU: HAOJIOJEHHE U OIMCaHHE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBJICHUH, OpraHu3alMs | IMpPOBEJICHHE OHUOIOTHYECKOTO
HKCIEPUMEHTA, BBIIBM)KEHHUE THIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJYUYEHHBIX pe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYUYHBIX IOHATHUH,
TEOPH U 3aKOHOB, yMEHHE JeTIaTh BBIBO/IbI HA OCHOBAaHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBLICIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJOTMYECKUX OOBEKTOB: BUJIOB,
HOMYJISIUM, TPOAYLEHTOB, KOHCYMEHTOB, pPEAyLEHTOB, OHOre€OllEHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  TPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, AEUCTBUS 3KOJIOIMUYECKHX (DaKTOpOB Ha
OpraHM3MBl, IEPEHOCA BELIECTB U NIOTOKA PHEPIHH B DKOCUCTEMAX, aHTPOIOIE€HHBIX W3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BELIECTB U OMOr€OXMMHMUYECKHUX LHKIOB B
ouocdepe;

yYMEHHE MPUMEHSATh MOITy4YEeHHbIE 3HAHUA Ul OOBACHEHHs OMOJOIMYECKUX IMPOLECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PELICHNH B IIOBCEAHEBHON KHU3HU C LENIbI0 00eCTIeueHHs
0€30MacCHOCTH CBOEr0 3JI0pPOBbS U 370POBbSl OKPY)KAIOWIUX JIIOJEH, COOJIOJEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYyXKarolled MNPUPOAHON cpele, NMOHMMaHHe HeOoOXOIUMOCTU
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UCIIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOI Ounoaoruu JUIs paloHaIbHOIO
IPUPOAOIOIb30BAHNUS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHE 3a/lauM, COCTABIIATh CXEMbl IepeHoca
BEILECTB U SHEPTHUH B 3KOCHCTEMAaX (LIE€MU MUTAHUS );

YMEHHE BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKHE Pa0OTHI, COONIONATh MpaBHia TpPU
pabote ¢ yueOHBIM U TabOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OLIEHUBAThb M HHTEPHPETHPOBATh HH(OPMAIMIO OHOIOTHYECKOrO
COJIep’KaHusl, BKIIIOUAIOLIYIO IICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HMCTOYHUKOB (CpeicTBa
MaccoBoi HMH(pOpMalKK, HAYYHO-TIOMYJISIpHbIE MaTepualibl), paccMaTpuBaTh TIJ100aIbHbIE
9KOJIOTUYECKHE MTPOOJIEMBbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIC THCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OMOJOrMYecKyl0 HMH(POpPMALUI0 M3 HECKOJIbKUX HMCTOYHMKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

buonorus kak Hayka

JKuBnIe cUCTEeMBI I UX opraHu3anusa

XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU

>KI/13H6)1€$[T€J'II)HOCTI) KIJIIECTKN

Pa3zMHOXeHNE M MHIUBUAYAIBHOE PA3BUTHE
OpraHu3MOB

HaCJ'Ie,Z[CTBeHHOCTB U U3MCHYHUBOCTH
OpTraHHu3MOB

Cenexuusi opranu3MoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME

KoanuyecTBo 4acoB

Bcero

34

24

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

0.5

1.5

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubnuoreka [JOK
https://m.edsoo.ru/7f41c292
but6mmoreka [JOK
https://m.edso0.ru/7f41c292
but6mmoreka [IOK
https://m.edsoo.ru/7f41c292
bu6nunoreka [JOK
https://m.edsoo.ru/7f41c292
but6mmoreka [JOK
https://m.edso00.ru/7f41c292
but6mmoreka [IOK
https://m.edsoo.ru/7f41c292
bu6nunoreka [JOK
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

5

11 KJIACC

HaumeHoBaHue pa3ieioB U TeM
Ne i/l
MPOrpaMMbl

DBOITIOMOHHASA OMOJTOTHS

Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA
3emiie

OpranusMbl 1 OKpy>Karolias cpea

Coo01recTBa v SKOJIOTUYECKUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuyecTBO 4acos

Bcero

34

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsbI

0.5

2.5

JJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f41cc74
bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74
but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
https://m.edsoo.ru/7f41cc74
bu6nunoreka [IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

26



IHOYPOYHOE IINTAHUPOBAHHUE

27

10 KJIACC
Ne KosinyecTBo yacon Tara DIeKTPOHHBIE HH(PPOBHIE
Tema ypoka Koutpoabnubie IIpakTunueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3YYeHUS
padoThI padoThbI pecypchl
bu6nmmoreka [IOK
Buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bl TO3HAHUS KUBOM
npupojbl. [Ipaktuueckas pabora
NE lp«II/[IcnonII)ﬁOBaHI/Ie paSIJ)'II/I‘lHBIX 1 0.5 bubmuorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB MPHU U3yYECHUHU
OHOJOTUYECKIX 0O0BEKTOBY
buonorudyeckue cuctemsl, 1 bu6mmorexa [IOK
IPOIIECCH U UX U3yUYCHHE https://m.edso0.ru/863e6564
XumMuueckuii coctaB KieTku. Boja 1 bu6mmoreka [IOK
Y MUHEPAIIbHBIC COJIH https://m.edso0.ru/863e674e
Bbenku. CoctaB u cTpoenue 0enKkoB 1 bubmmorexa IOK
https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KatanuzaTopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue 1 05 bubmmoreka [JOK
KaTaJIUTHYECKON aKTUBHOCTH ' https://m.edso00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3hl
WJIM KaTajasbl)»
VYrnesonwl. JIunuael 1 bubmmorexa [JOK

https://m.edso0.ru/863e6870



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

10

11

12

13

14

15

16

17

Hyxneunossie kucnotsl. AT®

HcTopus 1 MeTOABI U3yUeHUs
kietku. Kinerounas teopus

KieTka xak 1enoctHas »XuBas
cucrema

CrpoeHnue 3ykapruoTHYeCKOn
kieTku. JlabopartopHast pabota No
2 «M3yueHne cTpoeHMs KIETOK
pacTeHuil, )KUBOTHBIX, TPHOOB H
OaxTepuii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTHMCaHUE»

OOMeEH BELIECTB WIN META0OIN3M

®dotocuHTe3. XeMOCHHTE3

DHepreTUIecKuii 0OMeH

JKu3HEHHBIN 1TUKIT KIETKH.
Jlenenue kiaeTku. MuTo3.
JlaGopaTtopnast pabota Ne 3
«Habmoieare MUTO3a B KIIETKAaX
KOHYHMKA KOpeIlIKa JyKa Ha
TOTOBBIX MUKPOTPETapaTax»»

buocunres 6enka. Peakius
MaTPHYHOTO CHHTE32

Tpancnsnus — OnocuHTEe3 Oenka

28

0.5

0.5

bubmuoreka [JOK
https://m.eds00.ru/863e6d5c¢

bu6mmoreka [IOK
https://m.edso0.ru/863e6e88

bu6mmoreka [IOK
https://m.edso0.ru/863e6ff0
https://m.eds00.ru/863e716¢

bu6mmorexa [IOK
https://m.eds00.ru/863e766¢

bubmmoreka [JOK
https://m.eds00.ru/863e7c98

bu6nmoreka [JOK
https://m.eds00.ru/863e7aae

bu6mmorexa [IOK
https://m.edso0.ru/863e7dc4

bu6mmorexa [IOK
https://m.eds00.ru/863e796e

bu6mmoreka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

18

19

20

21

22

23

24

25

26

Hexnetounsie GopMbI )KU3HH —
BUPYCHI

DopMBbI pa3MHOKEHUSI OPTraHU3MOB

Metios

O0pazoBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI010TBOPEHHE.
JlaGopatopHas pabota Ne 4
«M3y4yeHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenapaTax»

I/IHILI/IBI/II[yaHBHOC pPa3BUTHUC
OpTraHnU3MOB

I'enetnka — Hayka o
HACJIEJACTBEHHOCTH U
U3MEHYHUBOCTH

3aKOHOMEPHOCTH HACJIEIOBAHUS
Mpu3HaKoB. MoHOTHOpHIHOE
CKpEIIHBAHHE

JurubpuaHoe cKkpelBaHue.
3aK0oH HE3aBUCUMOTO
HacJe0BaHUs IPU3HAKOB

CueruieHHOE Hace10BaHUE
npusHakoB. JlabopaTopHas pabora
Ne 5 «M3yueHne pe3ynbTaToB

29

0.5

0.5

https://m.edso00.ru/863e796e
bub6mmorexa [IOK
https://m.edso00.ru/863e7540
bu6mmoreka [IOK
https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a

bubmuoreka [JOK
https://m.eds00.ru/863e81b6

bu6nuoreka [JOK
https://m.edso0.ru/863e8436

bu6nmoreka [IOK
https://m.eds00.ru/863e86f2

bu6mmorexa [IOK
https://m.eds00.ru/863e8878

bu6mmorexa [IOK
https://m.eds00.ru/863e89a4

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27

28

29

30

31

32

33

34

MOHOTHOPHUIHOTO U AUTHOPUTHOTO
CKpEIIUBAHUS Y APO30(HIIBI HA
TOTOBBIX MUKPOITpENapaTax»
I'eneruka nmona. HacinegoBanue
MPU3HAKOB, CLIETNIEHHBIX C I10JIOM

N3MeHUYMBOCTE.

HeHaCJ'ICI[CTBeHHaSI HN3MCEHYHNUBOCTbD.

JlaGopaTopnas pabota Ne 6.
Nzyuenue MmonupukamoHHON
M3MEHYUBOCTHU, IIOCTPOEHUE
BapHallIOHHOIO psifia U
BApUALIMOHHON KPUBOI»
HacnencrBeHHas ”3MEHYMBOCTD.
JlaGopatopHas pabota Ne 7.
«AHanu3 MyTauuil y 1po30Quiisl
Ha FOTOBBIX MUKpOIIpEnapaTax»

I'eneTnka yemoBeka

PesepsHslil ypok. O60011eH1E 110
TeMe «HacnencTBeHHOCTE U
W3MEHYHBOCTH OPTAaHU3MOBY»

CenekIus Kak HayKa U IpoLece

MeToabl U JOCTUKEHUS CENEKIINU
PacCTEHUH U KUBOTHBIX
buotexHosorust Kak oTpacib
MPOU3BOJICTBA

30

0.5

0.5

bu6nuoreka [JOK
https://m.edso0.ru/863e8c60

bu6nuoreka [JOK
https://m.edsoo.ru/863e8efe

bu6nuoreka [JOK
https://m.edsoo.ru/863e8efe

bu6nmmoreka [IOK
https://m.eds00.ru/863e8d78

bu6mmoreka [IOK
https://m.edso00.ru/863e9214
bu6nmoreka [JOK
https://m.edso00.ru/863e9214
bu6mmorexa [IOK
https://m.edso00.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

31



11 KJIACC

KosmuecTBo yacos JJIeKTPOHHbIE HU(PPOBBIE

MaKpO3BOJIIOIHNHN

32

Ne Jara
Tema ypoka Koutpoasubie IIpakTuyeckue o0Opa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThI padoThbI pecypchl

DBOJIOIUS U METO/BI €€ U3YUYeHHS 1 Bubmiorexa LIOK
https://m.edsoo.ru/863ea20e

Hcropus pasButus NpeacTaBiIeHUN 1 bubnnorexa [JOK

00 3BOIOIHMN https://m.eds00.ru/863e9570

MuKposBOTIOIA 1 bu6nuoreka [JOK
https://m.edsoo0.ru/863e9cle

[Tomynsus Kak IeMeHTapHast

€MHUIIAa BUJA U SBOJIIOIHH.

HI;6op];TopHI;H pabota Jl\ig 1 1 0.5 Bubmiorexa LIOK
https://m.edso0.ru/863e99c6

«CpaBHEHHE BUIOB 110

MOP(}OTOTHIECKOMY KPUTEPHIO)

JIBrOKyIIIHEe CHITBI (3JIEMEHTapHBIC 1 bubmmoreka [JOK

(axTOpHI) SBOFOLIUN https://m.edsoo.ru/863e9dad

. bubmmnoreka [IOK

EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds0o.ru/863e9ed0

PesynbpTaThl 3BOMIONNN:

MPHUCTIOCOOJICHHOCTh OPTAaHU3MOB U

Bu0oo0OpazoBanue. JlaboparopHas 1 05 bubnnorexa [JOK

pabora Ne 2 «Onmcanue ' https://m.edsoo.ru/863e9fde

MPUCTIOCOOJIEHHOCTH OpPTaHu3Ma 1

€€ OTHOCUTEIBHOTO XapaKTepay

Hanpasnenus u nytu 1 bu6mmoreka [IOK

https://m.eds00.ru/863e9cle



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

10

11

12

13

14

15

16
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18

19

20

HeobpaTumocTs 3BOMIONINN

Uctopus xu3Hu Ha 3emiie U
METO/IbI €€ N3YUCHHUS

FI/IHOTGSI)I HpOI/ICXO)K}IeHI/IH KU3HU
Ha 3emiie

Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM
U Iepuoaam

OcCHOBHBIE 3TaIlbl 9BOIIOLUU
PaCTUTEIBLHOIO U )KUBOTHOTO MUPA.
[IpakTuyeckas padora Ne 1
«/3yuenune UCKoNaeMbIX OCTaTKOB
pacTeHul U KUBOTHBIX B
KOJUIEKLIUSAX

CoBpeMeHHas cuctema
OpPTaHUYECKOTO MHpa

OBOJIIONMS YEJIOBEKA
(anTpOTIOTEHE3)

JBrxymue cuibl ((hakTopsl)
aHTpOIIOreHe3a

OCHOBHBIE CTAIH YBOIIOIUH
YeloBeKa

YenoBedyeckue packl ¥ IPUPOIHBIC
aJIaTnTaluy 9eJ0BeKa

PezepHblil ypok. O0001IeHNE 11O
TeMme « BO3HHKHOBEHHUE U pa3BUTHE
JKU3HH Ha 3eMie»

DKoJIorus KaK HayKa

33

0.5

bu6mmorexa [IOK
https://m.eds00.ru/863ea5a6

bu6nuoreka [JOK
https://m.eds00.ru/863eabbhe

bu6nuoreka [JOK
https://m.edsoo.ru/863ea8bc

bu6nuoreka [JOK
https://m.edsoo.ru/863ea48e
bu6mmorexa [IOK
https://m.edso0.ru/863eac2c
bu6mmorexa [IOK
https://m.edsoo.ru/863ead44

bu6mmorexa [IOK
https://m.edso0.ru/863eaea?2



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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23
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27

28
29

30

Cpenpl OOUTaHUS U SKOJIOTHYECKHE
(bakTopsl

AlGuoTtnieckue HakTopsl.
JlaGopatopHas pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHui U3 pasHbIX MECT
obutanus». JlaboparopHas pabora
Ne 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa»

buotnueckue hakTopsl

DKOJIOTHYECKUE XapaKTEPUCTUKH
nonyJsisiiud. [Ipaktraeckas pabora
Ne 2 «ITopcuéTt nIoTHOCTH
MONYJIALMI pa3HbIX BUIOB
pacTeHuin»

Coo01ecTBa OPraHu3MOB —
OHOLIEHO3
OKOJIOTNYECKUE CUCTEMBI

(ax0CHCTEMBI)

OcHoBHbIE TIOKa3aTeNN
9KOCHUCTEMBI. JKOJIOTUYECKHE
nupamuibl. CBOMCTBA SKOCUCTEM.
Cykueccus

HpI/IpO,Z[HBIC 9KOCHCTCMBI
AHTpOHOFeHHBIe 9KOCHUCTEMbI

Buocdepa — rmobanbHas
9KOCHCTEMA 3eMJIU

34

0.5

0.5

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

bubmuoreka [JOK
https://m.edso0.ru/863eb10e

bu6nuoreka [JOK
https://m.edsoo.ru/863eb348

bu6nmmoreka [IOK
https://m.edso00.ru/863eb46a
bu6mmorexa [IOK
https://m.edso0.ru/863eb46a

bu6mmoreka [IOK
https://m.edso0.ru/863eb5fa

bu6mmoreka [IOK
https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31
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33

34

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

UYenoseuecTBo B Onochepe 3emiun

CocyiecTBoBaHUE PUPOABI U
9eJI0BEYEeCTBA
PesepBHelil ypok. O6001IeHIE

teMmbl «Coo011ecTBa 1
JHKOJIOTMUYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

35

2.5

bubmuoreka [JOK
https://m.edso0.ru/863ebd16

bu6mmorexa [IOK
https://m.edso0.ru/863ebale



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

36



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI UIAA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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