MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MunucrepcTBo oopazoBanusi Kuposckoii odJiactu

KOTI'OBY CII ¢ YUOII Ne 1 r. Koreabuanua

PACCMOTPEHO YTBEPX/JIEHO

METOIUYECKUM COBETOM IIIKOJIbI npukazom KOTI'OBY CIII ¢ YUOIT Nel

npotokon Nel ot 31.08.2024 r.Korenpanua ot 31.08.2024 Ne

PABOYASI [IPOTPAMMA
(ID 602180)

yueOHoro npeamera «buosorus. bazoBblii ypoBeHb)

s ooygaromuxcs 10 — 11 kmaccoB

Korenpunu, 2024



HOACHUTEJIbBHAA 3AIINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0J0B K (opMUpOBaHHIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBuwiIn:
koHuentyanbHble nojoxeHuss ®I'OC COO o B3auMOOOYCIIOBIECHHOCTH LiENEH, COAEp KAHMUS,
pe3ynabpTaToB 00y4eHUsT U TpeOOBaHMK K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, TOJOXKEHUS 00
Oo0MMX HEeTsIX W MPUHIUIAX, XapaKTEPU3YIONINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepannu, a TakKe MOJOKCHHSI O CIieUpUKe ONOJIOTHH,
e 3HAaYCHWU B TMO3HAHWM >KUBOH MPHPOIBI M OOECIIEYCHHWH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmrectBa. CoriacHO Ha3BaHHBIM TIOJIOKECHUSIM, OTIPEICTICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI T10
Ouosioruu u €€ CTPyKTypa.

[Tporpamma o Ouosioruu naét mpencTaBlIeHue O LeNsx, 00 o0mieil cTpaTeruu 00y4eHus,
BOCIIMTAaHUS W pPa3BUTUs OOy4aromuxcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTeNbHOE MPEIMETHOE COJCpKAHHUE, €ro CTPYKTYPY, pacmpelelieHHe I10
pasgenaM W TeMaM, PEKOMEHAYeMYIO MOCIeIOBATeIbHOCTh M3YYEHHUS y4eOHOTO MarepHuala C
YI€TOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTEBHOTO TpOIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yYarOMINXCS.

B mnporpaMme 1O OHOJIOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM M IPEJAMETHBIM pe3yibTaTaM oOydeHus B (GopMHpOBaAHUHU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOMN JNEATEIHHOCTH/YIECOHBIX NTEHCTBHI 00YJarOIIUXCs O
OCBOEHHIO COJICP)KaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B M3y4eHUHM Ouosoruu, Onarogaps uemMy B HeW mpocMaTpuBaercs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMl  JMYHOCTHU, DKOJOTHYECKOIO  MBILIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHEM K OKpYKarolen
npupoaHoi cpeze. [loaromy Hapsay ¢ u3ydeHreM 0011e0HOIOTHYECKIX TEOPHd, a TaK)Ke 3HAHUHN
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MIPOLIECCOB B MIPOrpaMMe MO OMOJIOTUH YIeJIeHO BHUMAHUE UCIIOJIb30BAHUIO MOJTyYEHHBIX 3HAHUN
B IOBCEJHEBHOW JKM3HHM ISl pELICHHUS MPHUKIATHBIX 33734, B TOM YHCIE: MPOPUIAKTHKU
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YEIIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTUPOBAHMUS,
000CHOBAaHHUSI HKOJIOTUYECKHU IIeTIECO00pPa3HOTO MOBEACHHS B OKPY)KAIOIIEH MPUPOIHON cpene,
aHaJlM3a BJMSHUS XO3AMCTBEHHOM MEATEIbHOCTH YENOBEKa Ha COCTOSHUE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJIHON HAIMPaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpOoAMKTOBAHO HEOOXOIUMOCTHIO OOECIIeUeHHs YCIOBUHN JUTsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 33]la4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaaraet
(dbopMupoBaHHE Y OOYYarOIIUXCS CHOCOOHOCTH aJalTHPOBATHCS K H3MEHEHHUSM JHMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosiornss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GOPMUPOBAHHE Yy OOyUaIOIIMXCA MPEJICTaBICHUM O HAaydyHOH KapTHHE MUpA,
pacmupsieT 1 0060011aeT 3HaHUS O )KHUBOU MPUPOE, €€ OTIIMUUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHMW3alliil M DHBOJIOLUU, CO3MaET YCIOBHUS Ui TO3HAHUS 3aKOHOB JKHUBOH TMPHUPOIHIL,
¢dopmupoBaHus (YHKIIMOHAIBHON I'PaMOTHOCTH, HAaBBIKOB 3/I0pOBOr0 M Oe3omacHoro odpasa
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHWONOTHSI UMEET TaKkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3aJa4u cpelHero oouero oOpa3oBaHus, couuann3anun oOyqaromuxcs. M3yduenue



O6uosoruu 006ecneunBaeT yCaoBU s (POPMUPOBAHMS MHTEIUIEKTYaIbHBIX, KOMMYHUKAITHOHHBIX
U UHQOPMALMOHHBIX HABBIKOB, OSCTETUYECKOH KYyIbTYpbl, CIIOCOOCTBYET HHTEIPAIHH
OMOJIOTMYECKUX 3HAHUI C NPEACTABICHUSAMHU M3 APYTUX Y4EOHBIX HPEAMETOB, B YaCTHOCTH,
¢bu3uku, xumun U reorpaduu. HazpanHble MONIOXKEHUS O MpeIHA3HAYEHUN Y4EeOHOTO MpeaMeTa
«buonorus» cocTaBiIv OCHOBY Ul OIIPECIICHUS TOAX0/10B K OTOOPY U CTPYKTYPHUPOBAHHUIO €TI0
COJIep’KaHus, IPEICTABIEHHOr0 B IPOrpaMMe 10 OMOJIOTHUH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUHI KyJIBTYpOCOOOPa3HOIO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs JOJKHBI
OCBOUTH 3HAHMS M YMEHHS, 3HAUYUMBbIC 11 (popMUpOBaHUS OOIIEH KyIbTYpHl, OTPEACISIONINE
aJIeKBaTHOE IIOBEJICHHE 4YEJIOBEKa B OKpYXalollell NpUpoJHON cpene, BOCTpeOOBaHHBIE B
TOBCETHEBHON JKU3HU U MPAKTHYECKOU AesTenbHOCTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUMN
3aHMMAIOT DJIEMEHTBl COJAEP)KAHMsI, KOTOpbIE CIy)KaT OCHOBOM [uis  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpPHEHTAIMIX JIMYHOCTH, CIOCOOCTBYIOMIMX T'YMaHU3alluu OMOJIOrMUECKOT0 00pa30BaHHUs.

CrpykTypupoBaHHE coJiep>KaHus y4eOHOro Marepuaiga B HporpaMMme IO OHOJIOTHH
OCYILIECTBJIEHO C Y4ETOM NMPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIBHBIX O0COOEHHOCTSAX
YKUBOM PUPO/IBL, O €€ yPOBHEBOM OpraHn3alliy 1 3BOJIIOIMH. B COOTBETCTBUM C 3TUM B CTPYKTYpe
yaeOHOoro npeamera «buosorus» BblAeNeHbl CIEAyIOIINe coJepKaTelbHble JUHUU: «buonorus
Kak Hayka. MeTo/ibl HaydyHOTO Mo3HaHuA», «KileTka kak Ouosiornyeckas cucreMay, «Opranusm
Kak Ouonoruueckas cucreMay, «CructeMa U MHOTooOpa3zue OpraHMyeckoro MUpa», « IBOJIOLHUS
AKHUBOU IPUPOABD, «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH».

Henp u3ydyenus ydeOHOro npeamera «buosnorus» Ha 0a30BOM YpOBHE — OBJAJICHHE
o0Oy4aromUMUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHAJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3HOro paHra U NpUOOpPETeHNnEe YMEHHUH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH OOBEKTOB KUBOM MPUPOIBI U PEILIEHUs PA3IMUHBIX )KU3HEHHBIX IPOOIEM.

JlocTiwkeHnne Leiau u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecrieunBaeTcsl peLIeHUEM CISAYIOIUX 3aay:

OCBOEHME 00YUaIOIIMMHUCS CUCTEMbI 3HaHUH 0 OMOIOIMYECKUX TEOPUSX, YUEHUAX, 3aKOHAX,
3aKOHOMEPHOCTSX, THUIOTe3aX, IpaBWiaxX, CIyXKallUX OCHOBOM a1  (OpMHUpPOBaHUSA
IPEJCTAaBICHUNA O €CTECTBEHHO-HAyYHOM KapTUHE MHpa, O METOJaX Hay4yHOro IO3HaHMS,
CTPOCHHMH, MHOro0oOpa3sMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHHM3alluu,
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX MCCIIEIOBaHUAX B OMOJIOTUH;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpoliecce aHajau3a JaHHbBIX O MyTAX Pa3BUTHUA B OMOJOrMM Hay4HBIX B3IJISJIOB,
U U MTOAXO0I0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOOydaroumxcsi oOmel KylabTypbl, (YHKIMOHAIbHONH TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH U OLIEHUBAThH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW MPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, MOJYYECHHBIX MPU U3Yy4E€HUU OMOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHMM B TNPAKTUYECKOW JESITEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHMBOM INPHUPOIHI,
HE00X0AMMOCTH OepeKHOT0 OTHOUIEHUS K Hel, COOTIOIEHHs AITUYECKUX HOPM IPU NPOBEECHUH
OMOJIOTUYECKUX UCCIIEOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
IIOCJIEACTBUI CBOEH MAEATEIBbHOCTH IO OTHOIIEHHIO K OKpYXarolled cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOIOIEHUE MEP TPODUIAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
SABIISICTCST 00S3aTENIbHBIM YyUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB IMPEIMETHOH 0O0JIacTH
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 yacos: B 10 kimacce — 34 yaca (1 gyac B Heznento), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJjiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBEHHBIMU HayKaMu, (uiocoueit, 3TUKOW, ICTETHKOW U mpaBoM. Posib Ouosiornu B
(hopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI Mupa. CucTeMa OMOJIOTHYECKIX HAYK.

MeTo1bl T03HAHUS KUBOM MpHUPO bl (HAOIIOAEHHE, IKCIIEPUMEHT, OIIMCAHHUE, U3MEPEHHUE,
KJaccuukaius, MOJICTUPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemoncTpaumnu:

IToptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u ®@. Kpuk.

Tabmuis! u cxembl: «MeTo bl TO3HAHUS )KUBON TPUPOJIBD).

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHHsi Ouonoruu. OTinMdue >KHUBBIX
CUCTEM OT HEOPraHWYEeCKOU MPUPOIBI.

CpoiicTBa OWocucTeM ¥ HX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuubl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
TIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH COCTAaB KIETKH. XUMUYECKHE IEMEHThI: MAKPOJIEMEHThI, MUKPOIJIEMEHTHI.
Bona u MuHepalibHbIE BEIIECTBA.

OyHKIMM BOJBl M MUHEpPAJbHBIX BellecTB B KieTke. llomaep:xaHue OCMOTHUYECKOTO
OanaHca.

benku. CoctaB u ctpoenue 0enkoB. AMHHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHnnMmsbie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIEpBUYHAs, BTOpPUYHAS, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. bronorudeckue GyHKIUU OEIKOB.

®epMeHThl — Ouonoruuyeckue Karanu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas crneuuduuHocTb. Kodepmentsl. Buramunbl. Oriauuuss  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTan3aToOpOB.

VYraeBoJipl: MOHOCaxapupl (III0K03a, pubo3a u JIe30Kkcupubdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIHKOTeH, IeTono3a). buomorndeckue (QyHKIUU
YIJIEBOJIOB.

Junuapl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. [napodmisHO-THAPO(GOOHBIE
cBoiicTBa. buonornueckue QpyHknuu nununoB. CpaBHEHHE YII€BOJOB, OCIKOB U JMIUIOB Kak
HCTOYHUKOB SHEPIHH.



Hyxneunossie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEPBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknun JIHK. Crpoenne m ¢ynkmun PHK. Bugst PHK. AT®: crpoenue u
GbyHKIUH.

[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJICHCTBUS UICH U
(aKTOB B HAYYHOM TO3HAHUH. METOIbI N3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reneTndeckuii anmapar, cucteMa CHHTe3a Oelka.

Tumbl  KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
MpoKapuoTHIeckoi kieTku. Kietounas crenka 6akrepuii. CTpoeHHE SyKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHUS PACTUTEIbHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u €€ opraHoOU[bI.
OnnomeMOpannbie opranouas! kietku: JIIC, anmapar ['onbmxku, nu3zocomsl. [loayaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHIPUH, IacTU Il [IporicxoxkaeHrne MUTOXOHAPH U macTua. Buabt
mwiactul. HememOpaHHbIe OpraHOWIbl KIETKUA: PUOOCOMBI, KJIETOYHBIM IEHTp, LEHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIUU OpraHoOuI0B KJIeTKU. BritoueHus.

Anpo — perynstopHslil neHTp Kietku. CTpoeHue aapa: sjaepHas 00ojiouKa, KapuoIiazma,
XpOMAaTHH, SJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpauuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, JIx. Yorcon, @.
Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXHUBOW  MPUPOAEH,
«PacrpeneneHne XMUMUYECKUX DIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocuHTes Oenka», «CTpoeHne MoiieKyisl Oenka», «CTpoeHue GpepmMeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monekynbl AT®», «CTpoeHre 3yKapruoTHYECKOU
KJIeTKN», «CTpoeHue »KXMBOTHOM KIETKW», «CTpoeHue pacTUTENIbHOW KIeTKu», «CTpoeHue
IIPOKApPUOTUYECKOH KIETKN», «CTpOCHHE AApa KIETKN», «YTJIEBOIBD?, «JIHIuIbD.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyHOBaHHE [js IMPOBEICHUS HAOIIOJCHUH,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpENnapaTbl pacTUTENbHBIX, )KMBOTHBIX U OaKTepUaJIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
IIpUMepe aMUIIa3bl UM KaTanasbl)y.

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMMIIALIUSA (HEPTeTUYECKH 00MEH) — IB€ CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHsiid. Pors depmenToB B 0OMeHe
BEILECTB U NPEBPAILLIEHNUHN SHEPTUN B KIIETKE.

®otocunTe3. CBeroBas M TemHOBass (a3bl ¢orocuHTeza. Peaknuu ¢doTocuHTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS KHU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PAaCTCHUH.



XemocuHTe3. XeMOCHUHTE3UpYIolMe OakTepuu. 3HAUYEHHWE XEMOCHHTE3a MJIsl KU3HU Ha
3emue.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposgHoe oxuciaeHue, WIM ~KJIETOYHOE  JipIXxaHue. OKUCIHUTEIbHOE
dbochopunmupoBanue. DPPEKTUBHOCTH SHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
TeHEeTUYeCKON mH(popMamu B KieTKe. |'@HeTHUecKHil KoJ M ero CBOWCTBA. TpaHCKpHIIUsS —
Matpuunblii cunre3 PHK. Tpancnauus — 6uocunres Oenka. Jransl TpaHciasiuuu. Koauposanue
aMUHOKHCIIOT. Ponib pubocom B OuocuHTe3e Oenka.

Hexnerounsie hopmsbl xku3Hu — Bupycsl. Mcropus otkpsitus Bupycos (. 1. UBaHoBCKuit).
Oco0OeHHOCTH CTpOEHMSI M KU3HEHHOro LUKIa BHpYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M 4Ye€JOBEKa, BbI3bIBAEMbIE BUpycamH. Bupyc ummyHonedpunura yenoseka (BUY) —
Bo3Oynutens CIIWJla. OOparHas TpaHCKpUNIMs, peBepraza W HHTerpasza. llpodunaxrrka
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUii.

JdemoncTpaumnu:

[Hoptpetsi: H. K. Konbrios, /1. Y. UBanosckuit, K. A. Tumups3es.

Tabmuuer wu  cxembl: «Tunel  muranmsy, «Metabomuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmnopormiact», «Dotocuntes», «Ctpoenne JJHK», «Ctpoenue u
dbyHKUIMOHMpOBaHUE TeHa», «CuHTEe3  Oenmkay, «['eHeTmyeckuid kKom», «Bupycsei»,
«bakrepuodarn», «Ctpoenune u ku3HeHHBIM muka Bupyca CIIWIa, Oakrepuodaray,
«Permmukanus JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii MK, WM JKU3HEHHBIM HUKI KiIeTKu. MuTepdasza m murtos. Ilpomeccsl,
npoTekarmue B uHTepdasze. Permmkamus — peakuus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. J[MIUIOMIHBIM W TaIUIOUAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI pa3MHOKEHUS U MHAMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

JHenenue knetku — Muto3. Craauu muto3a. [Ipoueccel, mpoucxoasuiue Ha pa3HbIX CTaAUSAX
MUTO3a. bruoslornueckuii cMbIca MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@DopMBI pa3MHOKEHHS OPraHU3MOB: OeCroIoe 1 oJoBoe. Bupl 6ecrooro pa3MHOKEHUS:
JIeTIeHHe HaJBO€, MOYKOBAHHWE OJHO- U MHOTOKJIETOUHBIX, CIIOPOOOpa3oBaHHE, BEreTaTHBHOE
pazMHOkeHHE. ICKycCTBEHHOE KJIOHUPOBAHUE OPTaHU3MOB, €r0 3HaYCHHE VISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €ro OTINYHS OT OECHOJIOTO.

Meiio3. Cragun wmeio3a. [lpomeccel, mpoucxonsamme Ha cragusx meiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi U 3HaUEHUE MEH03a.

I'ameTorenes3 — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK y *KHUBOTHBIX. [10JIOBBIE JKene3bl:
CEeMEHHUKU M sSUYHUKH. OOpa3oBaHuE M pa3BUTHE TOJOBBIX KJIETOK — raMmer (CrepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMS SHIEKIETOK H
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayansHoe pa3BuTHe (OHTOreHe3). OMOpHOHANBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPHOHAJIBHOTO Pa3BUTHs Yy TO3BOHOYHBIX JKMBOTHBIX: JpPOOJIEHHE, TacTpysLus,
opranorenes. IloctamOpronanpHOe pa3BuTHEe. THITBI TOCTAMOPUOHAIBHOTO PAa3BUTHA: MPSIMOE,
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HenpsiMoe (IMYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (PaKTOpBI, CHOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butue pacrennil. OHTOre€He3 IIBETKOBOI'O PacTEHUS: CTPOECHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOpEHHE Y
IIBETKOBBIX PACTeHMI», «BereratnBHOE pa3sMHOKEHUE pacTEeHHID», «/leneHne KIeTkn GakTepuii,
«CtpoeHue TNOJIOBBIX KIeTOk», «CTpoeHue xpomocoMbl», «Kierounblil nukm», «Perukanus
JHK», «Muto3», «Meino3», «lIpsmoe n Henpsamoe pasBUTHE», «]'aMeToreHe3 y MIIeKOIUTAOINUX
1 4yenoBekay, «OCHOBHBIE CTAJM OHTOICHE3a.

O6opynoBaHue: MHUKPOCKOI, MUKpornpenaparbl «CriepMaTo30U/ibl MIIEKOTHUTAIOLIErO»,
«SinekeTka miekonuTaromero», «Kaprnokunes B KileTkax KOpeIka Jyka», MarHUTHast MOJIEIb-
anmuukanus «Jlenenne knetkuny», moaens JTHK, monens metadasHoit XpoMOCOMBEI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JlabopaTtopnast padota Ne 3. «Habmronenne MuTo3a B KJIETKaX KOHYMKA KOpEITKa JIyKka Ha
TFOTOBBIX MUKpOIIpernapaTax.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

IIpenmer u 3amaum reHeTUkW. Mcropus pas3BuTug TeHETHMKH. Ponp nMronoruu u
SMOpHOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKitaj pocCUiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeTopl TeHETUKH (TUOPUI0JIOTUYECKHH, LHUTOT€HEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE T€HETHUUECKUE MOHATH. ['eHeTnueckasi CUMBOJIMKA, UCTIOIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HAcCleAOBaHUS  IPU3HAKOB, ycTaHOBIeHHble [.  MeHnaenem.
MonorubpuaHoe ckperuBanie. 3akoH eIuHOo00pasusi THOPUIOB 1epBoro nokoJieHus. [Ipasuio
JOMUHUPOBaHUA. 3aKOH paculeryieHuss npusHakoB. [‘mnoresa uncrotel ramer. [lomHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCMMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI IUTHOPHIHOTO CKPEIIMBAHMS. AHAIM3UPYIOIIEe CKpPElMBaHUE.
Hcnonb3oBaHne aHAIM3UPYIONIETO CKPEIIUBAHUS ISl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerieHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cCremIeHHOMY
HacjeA0BaHUIo reHoB. HapyllieHue clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enernka nosa. XpoMOCOMHOE ONpEAETIEHUE MOJa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'omoramerHele M rereporameTHele opraHu3Mbl. HacrienoBaHue NpU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpenpl
B HEHACJEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTHKAa MOJU(PHUKAIMOHHON HM3MEHYMBOCTH.
BapuanuonHssiil psaa v BapuannonHas kpusas. Hopma peaknuu npusnaka. KonnuecTBeHHbIE U
KayeCcTBEHHbIE MIPU3HAKU U UX HOpMa peakiuu. CBOHCTBa MOIU(BHUKAIIMOHHON H3MEHYNBOCTH.

HacnencTBenHast, MM TeHOTUIIMYECKAs, M3MEHUYMBOCTh. KOMOMHATHBHAS U3MEHUUBOCTB.
Meiio3 u 1OJIOBOH TpollecC — OCHOBAa KOMOMHAaTMBHOW W3MEHYMBOCTH. MyTalMOHHAS
n3MeHYMBOCTh. Krnaccuukamuss myranuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTa U
OpUYUHBI MyTauuid. MyTtareHHsle (akTopbl. 3aKOH TOMOJIOTHUECKUX PsIIOB B HACJIEACTBEHHOU
n3MeHunBocty H. Y. BaBuiiosa.



BuesinepHas HacieICTBEHHOCTb U U3MEHYHBOCTD.

I'eneruka uenoBeka. Kapuortun uenoBexka. OCHOBHBIE METOAbl T€HETUKU YEJIOBEKA!
TCHEAIOTUYECKUH, OJIM3HEIOBBIN, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKY/ISPHO-
reHeTuueckuil. COBpEMEHHOE OIPENEICHUE TIEHOTUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUITMPOBaHKE, B TOM dmcie ¢ nomomneto I1I[P-anammsa. HacnencrBenusie 3a0oJieBaHUS
YyelloBeKa: TIeHHble 0oJie3HH, OO0JIE3HW C HACIEACTBEHHON  MpPepaclioiokKEHHOCTHIO,
XpoMocoMHble OosiesHH. ComaTuueckue M TeHepaTHBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[TpuHIMIEL 310poBOTO 00pa3a KU3HH, TUATHOCTUKH, MPO(HUIIAKTHKY U JICYCHUS TeHETUICCKIX
0one3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHHE. 3HAUEHHWE MEAMIIMHCKONW TE€HETHKU B
MPeIOTBPAILEHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoncTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuipl 1 cxembl: «MOHOTMOPUIHOE CKpPEIIMBAHUE M €r0 HUTOTE€HETHYECKas OCHOBAY,
«3aKkOH pacHIeIUIeHuss M €ro IUTOreHeTHYecKass OCHOBa», «3aKOH YHUCTOThI TrameTy,
«durubpunnoe ckpeuiuBanue», «L{uTonornyeckue OCHOBBI AUTHOPUIAHOTO CKPEIIUBAHUS,
«Meiio3», «B3aumoaelicTBuE aluIeIbHBIX T€HOBY, «[ €eHeTHYeCKne KapThl pACTEHH, d)KUBOTHBIX U
yenoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIENIOBaHUS, CUEIUIEHHOTO C IOJIOMY,
«KapuoTunsl dYemoBeKa W JKUBOTHBIX», «Bumbl wu3MeHunBocTHY, «MoaudukamuoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBu», «MyTanMoHHas
W3MEHYUBOCTB.

O6opynoBanue: Mojeiau-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
JOMHUHUpOBaHHe», «uruOpunHoe ckpemmBanue», «llepexpéct XpomMocom», MHUKPOCKON U
MuKporpenapat «/[po3odpunay (Hopma, myranmuu GOpMbl KPBIIILEB U OKPACKH Teja), repbapuit
«I"opox MmoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOMpEnapaTaxy».

JlaGopaTtopnas pabota Ne 6. «3yyeHre MoauPUKAITMOHHON M3MEHUYHUBOCTH, MIOCTPOCHHUE
BApUALIMOHHOTO psifia U BapUALlMOHHOW KPUBOW».

JlaboparopHas pabora Ne 7. «AnHanu3z wmyrtamuil y Jpo30Quibl Ha TOTOBBIX
MHKpOIIpenaparax.

[IpakTueckas paborta Ne 2. «CocTaBieHre U aHATTN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpolecc. 3apoKJIeHHe CENeKIUU U noMectukamnus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS M MHOro00pas3usi KyIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJBI CelIeKIIMU. MacCoBbIif U WHAMNBUAYAIbHBIN OTOOpHI B CENEKIUU
pacTtenuii U KUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOPOACTBEHHOE CKpEIIUBaHUe — MHOPUIMHT.
Uucras nmuaus. CkpeluBanue YucThixX TuHul. ['erepo3uc, unm rubpuanas cuna. HepoactseHHoe

ckpemBanue — ayrOpuausr. OtmanéHHas rubOpunusamus U e€ ycrmexu. VICKycCTBEHHBIH
MYyTareHe3 M INOJYy4YEHHE MOJIUIUIONI0B. JIOCTMIKEHUS CEJIEKIMH pAcTeHMH, >XMBOTHBIX U
MHUKpPOOPIraHHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTalbl CO3/aHUus
pexomOunantHo JIHK u TpancreHHbix opranm3moB. Kitetounass wunxenepus. Kietounsle
KYJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHHil. KiioHnpoBaHUe BBICOKONIPOYKTUBHBIX
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CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OITHYecKkue mpodmembl. I'MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. MIBaHOB.

Tabmumer U cxembl: Kapra «L[eHTpBI TPOUCXOXKICHUS W MHOTOOOpa3us KyJbTYypPHBIX
pactenuit», «Ilopoasl mOManIHUX >KUBOTHBIX», «CopTa KYJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paboter akagemmka M. @. VBanoBay, «[lommmmonmus», «OOBEKTHI
onotexnonoruny, «Kierounsie KylbTypsl U KIOHHpOBaHUE», «KOHCTpyHMpoBaHUE W TEPEHOC
TE€HOB, XPOMOCOM).

OGopynoBaHue: MYJSDKH IUIOJOB M KOPHEIUIOAOB JUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuit, repOapuii «CelbCKOX03SIICTBEHHBIE PACTCHHUSI.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

Oxckypeusi «OCHOBHBIE METOJBI U JOCTHIKEHHUS CEJICKIIMU PACTEHWW W KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TJIEMEHHYIO (EpMy, COPTOUCIIBITATENIBHBIA y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBo/1IOLIUOHHAS OMOJIOTHA.

[IpenmoceuTK BOZHUKHOBEHUS ABOJTIOIIMOHHON TEOPHHU. DBOJIIONIMOHHAS TEOPHSI K €€ MECTO
B Omosioruu. BriusitHue SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYTHX HAYK.

CeuperenbcTBa 3BONIONHM. [laeoHTOIOTHYeCKHE: TOCTIeI0BATEILHOCTh MOSIBIICHHS BUIOB
B TAJICOHTOJIOTUYECKON JIETOMHCH, TepexoaHble ¢Gopmbl. bruoreorpaduyeckue: cXomcTBO U
pasznuuue dhayd u GIop MaTEPUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJCTBA M pa3iIMyusi 3MOPHOHOB PAa3HBIX BUJOB IO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTWYHBIC, PYIUMEHTApHBIC OpTaHbI,
aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHYECKUE: CXOJICTBO MEXaHHU3MOB HACJCICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHass teopust Y. JapBunHa. [Ipeamnochiiku BO3HHKHOBEHHS JITAPBHHU3MA.
JIBYOKYIIME CHJIBI  JBOJIIONMM BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKCHHE IPH
OTPaHUYCHHOCTH PECYPCOB, HEOMpeNeIEHHAass H3MEHUYMBOCTh, OOpb0a 3a CyIIEeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBosonnu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBosrorust. [Tomyssiiust Kak eJMHAIA BUAA ¥ BOJFOIHH.

JIBuxymue cuibl ((akTopbl) 3BOJIOLUWK BHJIOB B Mpupoje. MyTalMmoHHBIN Mpolecc U
KOMOWHATHBHAs U3MEHYUBOCTD. [lomynsiimoHHbIe BOJTHBI U Apeiid reHoB. V30sus 1 MUTpaLIvs.

EctectBennslit otOop — HampaBisionuii ¢axtop sBoitonud. POpMBI €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTar dBoroun. [Iprumepsl mpucnocoOneHuit
y opranuzmMoB. ApoMop(}03bl U UINOATATITAIINH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaAHUS:
reorpaduueckoe, SKOJIOTHUECKOE.

MaxposBomtorusi. PopMbl 3BOTIONUU: (QUIETHYECKas, JUBEPIeHTHAs, KOHBEPreHTHas,
napajiensHas. HeoOpaTtuMoCTh SBOTIOIHH.

[IpoucxoxaeHne  OT  HECHENMATU3UPOBAHHBIX  MPEAKOB. [Iporpeccupytoras
crieranu3anus. AJanTuBHAS paJualis.
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JdemoHncTpaumuu:

[oprpersr: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Miomiep, A. H. CeBeprios.

Tabnuuet u cxembl: «Pa3BUTHE OPraHUYECcKOTO MHpa Ha 3eMiie», «3apoabIIIy MO3BOHOYHBIX
XKUBOTHBIX», «ApxeonTepukc», «@opMbl 00pbOBI 3a CyllecTBOBaHUE», «EcTecTBEHHBINH 0TOODPY,
«MHoroobpa3ue CoOpToB pacTeHHii», «MHOrooOpazue mOpoa >KUBOTHBIX», «[lomymsiumny,
«MyTanuoHHas U3MEHUYUBOCTHY, «ApoMopdo3el», «Maunoamantamum», «O0mIas aereHepaus,
«/IBrmxymue cuisl 3Bosronuny, «Kapra-cxema mapmipyra nyremectsust Y. lapsuna», «bopbba
3a CYLIECTBOBaHUEY, «IIpucnocobieHHOCTH OpraHU3MOBY, «["eorpaduueckoe
BHUJI000pa30BaHuE», « IKOJIOTHUECKOE BU000pa30BaHUE.

O6opynoBaHue: KOJIIEKIUS HACEKOMBIX C pa3IMYHbIMU THIIAMU OKpPAcKu, HabOp MI0I0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX PUCTIOCOOIEHUM Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHAas MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta HO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKIus «POpMBI COXPAaHHOCTH HCKOIA€MBbIX
KUBOTHBIX U pacTeHHil», Mozens anmumkanusa «llepekpéct xpomMocomy, BIaKHbIE MpenapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nArymkm», MukpornpenapaT «/lpozoduna» (Hopma,
MyTaluuu GopMblI KPbUIHEB U OKPACKH Tela).

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

JlabopaTtopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POJOTUIECKOMY KPUTEPUIOY.

JlaGopatopunass pabota Ne 2. «OmnmcaHwe TPUCIIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIPEACTABICHUS O 3apOXKIACHUMU KU3HU. HaydHble runorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas IBONIONUA. AOHOTEHHBIH CHHTE3
OpPraHMYECKUX BEUIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU
sBosronnK. HavanbeHbIe 3Tarsl Onosiorudeckoit somonuu. ' unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HMKHOBEHHE MPOTOKIETKU. [lepBble KIETKM U HX 3BOJIOLHA.
@opMHPOBAaHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie Mo 3paM U niepuogaM. Karapxei. Apxeiickas U mpoTepo3oiickas
apsl. [laneo3oiickas 3pa u €€ nmepuopl: KeMOPUIICKUHN, OPAOBUKCKUI, CUITYPUICKUI, IEBOHCKUH,
KaMEHHOYTOJIbHbIN, TEPMCKHIA.

Me3so3oiickas 3pa u €€ Mepuoibl: TPUACOBBIN, IOPCKUNA, MEJIIOBOM.

KaitHo301ickas 3pa u €€ nepuojpl: NajeoreHOBbI, HEOT€HOBbIN, AHTPOIIOT €HOBBIH.

XapakTepucTuKa KiIuMaTa U IeOJIOTMYECKHX MpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENHHOTO U )KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUi 1 KUBOTHBIX. [losiBIeHNe, paciBeT
Y BBIMHUPAHUE TPYI )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKkoro MHpa Kak OTpak€HHE HBOJIIOLMHA. OCHOBHBIE CHUCTEMATHYECKHE
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YeNOBEKa. AHTpPOIOJOTusl Kak Hayka. Pa3BuThe TpencTaBleHH O
IIPOUCXOXKICHUN YelIoBeKa. MeToibl n3ydeHus: anTponorene3a. CxoAcTBa U pa3inyusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE TOJI0KEHUE UEIOBEKA.

JBuxymue cunbl  (QakTopel) aHTpomoreHesa. HacneAacTBeHHAas W3MEHUUMBOCTh U
ecTecTBEeHHbIN 0TO0p. OOIecTBeHHbIN 00pa3 )KU3HU, U3TOTOBJIEHHE OPYAUN TPY/a, MBIIIICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH SBOJIIOLMM YEJIOBEKAa: aBCTPAJIONUTEKH, YEIOBEK YMEJblid,
UYenosexk mnpsamoxonadmuii, YenoBek HeaHnepranbckuil, Yenosek pasymHbil. Haxonku
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HCKOIAeMBIX OCTaTKOB, BPEMs CYIIECTBOBaHUs, 00JIACTh PaCHpOCTPaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAUSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpas3uiickas), HErpo-
aBCTpajiou/Has  (9PKBaTOpHallbHAs), MOHIOJIOMAHAs  (a3MaTcKo-aMepuKaHckas).  YepTsl
MIPUCTIOCOOICHHOCTH MIPEICTAaBUTENICH YEJIOBEUSCKUX PAC K YCIOBUSM CYIIECTBOBaHUs. EqHMHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[optpetsr: @. Pean, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuier u cxembl: «Bo3HukHOBeHUEe COJTHEYHOH CUCTeMBI», «Pa3BUTHE OpraHMYECKOTO
mupa», «PacturenbHas KieTka», <« OKuBoTHas kietka», «lIpokapuoTuyeckas KieTKay,
«CoBpemMeHHas CHCTeMa OpPraHWYEeCKOTo Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa M YeJIOBEKOOOpPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJIO0K
MPEIKOB COBPEMEHHOIO 4YeNIOBEKa», «JlpeBHeimme moam», «/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YenoBeuecknue pacoi».

O6GopynoBanue: wmymspku — «lIpoucxoxkneHue dYenmoBeka» (OFOCTBI  aBCTPAJOTHUTEKA,
MATEKaHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CIICTIKU WIJIM W300paKCHUS KaMEHHBIX OPYIUil
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmsia, ckpebiia), TeOXpOHOJIOTHYECKass TaOiuIla,
KoJuIeKIust «P@OpPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U MPaKTH4YeCKUE PA0OThI:

[Ipaktuueckas padota Ne 1. «/M3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KUBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcHsi «DBOJIIOIMS OPraHMYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeTUECKHN My3ei).

Tema 3. Opranusmbl H OKpY:Ka0LIasi cpeaa.

DKojorusi Kak Hayka. 3ajadyd M pasfesibl  dKOJIOTMH. MeToAbl 3KOJOTHYECKHX
HCCIeI0OBaHUM. DKOJIOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO UeIOBEKa.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonoruueckue ¢akropsl. Kiaccuduxamus skonormueckux (pakTopoB: abHOTHUECKHE,
OMoTHYeCcKHe U aHTpornoreHHbIe. JlelicTBre 3KoIornYeckux GakTOpOB HA OPraHU3MBI.

AbGuotuueckue  QGaxkTOphel:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEpHOIU3M.
[IpucnocobaeHnss Opranu3MoB K JeHCcTBUIO abnoTHuecKux pakTopoB. buonoruveckre puTMmel.

buotnueckne daktopbl. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHLHS,
XMUIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCAINU3M, HEUTpaidu3M. 3HaueHHe OHUOTHYECKUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHMS OPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTenu MOMYJSLUU:
YUCJIEHHOCTh, IUJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMHA U €€ Perysiusi.

JdeMoncTpanum:

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

Tabmuiet u cxemsl: kaprta «l[Ipupoaasie 308 3emin», «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuonuzmy, «llomymsauun», «3aKOHOMEPHOCTH pOCTa YHCIEHHOCTU MOMYJSALUU
nHpy3opun-Tydenpkny, «llumessie enm».

JlabopaTopHble M IpaKTHYeCKHe padoThI:
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JIaboparopuas padora Ne 3. «Mopdonorudeckne 0coOOEHHOCTH PACTCHHIA U3 PA3HBIX MECT
oOUTaHUSD.

JIaGopatopHnas paborta Ne 4. «BnusHue cBeta Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISIMNA Pa3HbIX BUIOB PACTCHHI».

Tema 4. Coo01mecTBa U 3K0JIOTHYeCKHE CUCTEMBI.

CoobmecTBo  opraHuzmMoB —  OuoneHo3. CTpykrypbl — OHOLIEHO3a:  BHJIOBa,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bunpsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKkonorndeckue cuctembl (dkocuctemsl). [loHsTne 00 dKOcHMCTeME W OHOTEOIICHO3E.
QOyHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopoT BemiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBble menmu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJIOTUYECKHE MHUpaMUAbl: MPOIyKLUH, UYHUCIEHHOCTH, Ouomacchl. CBolicTBa
HKOCHUCTEM: YCTOHYMBOCTD, CAMOPETYIISus, pa3BuTre. CyKieccus.

[Ipupoansie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. ODKOCHCTEMa XBOWHOTO WIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOo3KOCHCTeMBL. buosorndeckoe u
XO31CTBEHHOE 3HAUEHHNE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (akTop ycTOWYMBOCTH 3KocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa ouochepsi. XKusoe
BemectBO u ero (Qynakuun. OcoOeHHOCTH Ouochepbl Kak TrI00aTbHOM  IKOCHUCTEMBI.
JlunamMuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemiecTB W OHOTCOXMMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoja, aszoTa).
3oHaNBHOCTH OMOcdepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emau. AHTpoIoreHHbIe U3MeHeHus B ouocdepe. ['modanbHbIe
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHue IpUpoibl U yenoBedecTBa. CoxpaHeHne OMopa3HO0Opa3us Kak OCHOBA
ycroiunBocty 6uocdepsl. OCHOBA pallMOHATIBHOTO YIPABJICHUS MPUPOAHBIMU PECypcamMH M UX
ucnoJib3oBanue. JIocTKeHns OMOJIOTHUH U OXpaHa MPUPOIbI.

JdeMmoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuiet u cxemsl: «llumessie nenu», «bUoIEHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobuiectBay, «llemn mnuraHus», «OKojoruueckas mnupamuna», «buocdepa u uenoBex»,
«KocucTeMa IUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMa XBOMHOTO Jieca», «buoreHo3 Bogoémay,
«ArporeHo3», «lIpumepHble aHTpPONOIeHHblE BO3JEHCTBHS Ha NpUpoOAy», «Baxueimue
HCTOYHMKM 3arpsi3HEHUs BO3[yXa M I'PYHTOBBIX BOJ», «llouBa — BakHeMIIas cocCTaBIsIOLIast
ouocheprl», «Paktopsl gerpagamuu  nousy, «llapHukoBblll  3pdexT», «DaKTOPHI
pazmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopor yriepoga B 6uocdepey,
«KpyroBopoT a3ota B pHpoae».

Ob6opynoBanue: MOJeTb-anmINKanus « TunuyHbe OMOLIEHO3bI», repbapuii «PacTutenbHbIe
coobmiecTBa», KoJuleKuuu «buorneHo3», «BpeauTenu BaxHEUIIMX CENbCKOXO35SHCTBEHHBIX
KyJIbTyp», TepOapud U KOJUIEKIMH pacTeHUl U >KUBOTHBIX, NPHHAJUICKALINE K pPasHbIM
HKOJIOTUYECKUM TpyInam oaHoro Buaa, Kpacnas kuura Poccuiickoit @eneparuu, n300pakeHus
OXpaHSEMbIX BUJIOB PACTEHHUI U )KUBOTHBIX.
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[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOTPAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yabTaTaM OCBOCHMUS
00y4aromuMuCs MPOrpaMM CpelHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
MMpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX PE3yabTaTOB OCBOCHHS IpeaMera «BHONOTus» BBIICICHBI
CIIENYIONIME  COCTaBIIAIONIME: OCO3HAHWE OOYJAIONIUMHUCA  POCCHUUCKOW  TpaKJaHCKOU
WUJICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOIPECIICHUIO,
HaJIMYMe MOTHUBAIMU K OOydYeHWIO OWOJIOTHH, IIeJICHANPABICHHOE pAa3BUTHE BHYTPCHHHUX
YOKICHUI JTMYHOCTH HA OCHOBE KITFOUCBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPATUIIUN Pa3BHTHS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTH 00yUaroUIXcs pyKOBOJACTBOBATHCS B CBOEH
JESTEILHOCTH [IEHHOCTHO-CMBICJIOBEIMU YCTAHOBKAMHU, MPUCYINTUMHU CHCTEME OHOJIOTHYECKOTO
00pa3zoBaHusl, HAJTMYHE YKOJOTHIECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIETTH U CTPOUTH
’KU3HEHHBIE TUIAHBL.

JIMIHOCTHBIE Pe3y/IbTaThl OCBOCHHS TpeaMmeTra «BbHOJOTusS» IOCTHraloTCs B CIWHCTBE
y4eOHOM W BOCHUTATEIHHOU JEATEIHLHOCTH B COOTBETCTBHHM C TPAJAMIIMOHHBIMH POCCUUCKUMU
COITMOKYJIbTYPHBIMH, HCTOPUUCCKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TIPUHITHIMHA B
o0IIecTBe TMpaBUIaMH W HOPMaMH TOBEIIEHUS M CHOCOOCTBYIOT MpolieccaM CaMOTIO3HaHWUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHs, PA3BUTHUSI BHYTPEHHEW MO3WIMH JIMYHOCTH, MATPHUOTHU3MA,
YBaXEHHUS K 3aKOHY U TMPABOIMOPSAKY, YEJIOBEKY Tpyda W CTapIIeMy IMOKOJEHHUIO, B3aHMHOTO
YBaXEHHUS, OEpEKHOr0  OTHOMIGHHWS K  KyJbTYPHOMY  HAaCICIUI® W TPATUIUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit Denepanuu, NpupoJie U OKpyKarollen cpee.

JImyHOCTHBIE pe3yabTaThl OCBOCHHs Y4eOHOTro mpeameTa «buosiorusy M0JKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIUXCsl PyKOBOACTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3MIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlMi, TIO3WTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM I[EHHOCTSM POCCHIMCKOrO  OOIIecTBa,
paciIupeHne >KM3HEHHOTO OIbITa M OIBITA JACATEIHPHOCTH B IPOIIECCE PeaTu3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIILHOM IEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO 4JIEeHA POCCHIICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OHOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO IO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE y4YUTBIBATH B  CBOUX JCWUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSIMHU, KYIbTYPHBIMH IEHHOCTSMH U COLUATHHBIM
MMOJIOKCHUEM;
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TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[I0O3HABATEIbHBIX M HCCIENOBATENIbCKUX 3a/1ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON I'PAXKTAHCKOW HIICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PoAMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpY, IPOILIIOE U HACTOSIILIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIIEHUE K MIPUPOTHOMY HACIICTUIO U MTaMSTHUKAM ITPUPOIbI, TIOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
TMOHMMAaHMs 3HAYEHUs] OWOJIOTMM B TIO3HAHUM 3aKOHOB TPUPOJIBI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00111eCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIE PELIEHHS, OPUEHTUPYSCH Ha
MOpaIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEISIM, CO3JAaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAUIIMSIMHU HapoaoB Poccuu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ EHHOCTH;

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

5) ¢usuyeckoro BOCHHMTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOLHOHAJIBHOIO 0JIArONoJIy4ns:

MMOHMMAaHHE U pealn3allus 3I0pOBOro U 6e3omacHoro obpasza >KU3HH (3I0pOBOE MUTAHUE,
coOroieHre TUTMEHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3MUECKOMY M IICUXUYECKOMY 3/I0POBbIO;

MOHMUMAaHWE [EHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIHNX 3/I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHKOB, KYpEHHs);

6) TPYI0BOr0 BOCIIMTAHHUSI:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;

TOTOBHOCTb K aKTUBHOM JEATENBHOCTH TEXHOJIOTMUECKOM U COLMAIbHOM HAPaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIONHSATE TAKYIO JESTEIbHOCTH;

HWHTEpEC K pa3iMyHbIM cdepaM MpoPecCHOHAIBHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BBIOOp Oynymiel mpodeccuu u peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;
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TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BaHHUIO HAa MPOTSHKEHUHM BCEi
KU3HU;

7) 3K0JIOrN4eCKOr0 BOCIIMTAHMS:

HKOJIOTUYECKHU I1IeJIecCO00pa3HOe OTHOIIEHUE K MPUPOJE KaKk UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: NMPHOOPETEHHE ONBITA TUIAHUPOBAHUS
MOCTYIKOB U OIICHKU WX BO3MOXKHBIX TOCIIEJICTBUN ISl OKPY>KAIOIIEH CPEeJIbl;

0CO3HAHME TJI0O0AITBHOTO XapaKTepa SKOJIOTHYECKHX MPOOIeM U IyTel UX PeIICHHUs;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TPU M3yYeHUU OWOJIOTUU 3HAHWUSA U YMEHUS
IIpU pElIeHHH NpoOJeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BaHUEM (CcOOII0IeHuE
MpaBWJ TOBEACHUS B TPUPOJIC, HAMPABJICHHBIX HAa COXPAHEHHE PABHOBECHS B DKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEMPUSTHE JIEUCTBHM, NMPUHOCSIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJOTUYECKHUE TIOCIEACTBUS MPEINTPUHUMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYIbTYphI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HWMH B
TO3HABATEIPHOW, KOMMYHMKATUBHOW W COLMAJIBHOW IPaKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU JAESATEIbHOCTH SKOJIOTUYECKON HANIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUST HayKM M OOILECTBEHHOM MpPaKTUKH, OCHOBAaHHOIO Ha JHalore KyJabTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDPE;

COBEPILIEHCTBOBAHUE S3BIKOBOW M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIFOJIbMU U MIO3HAHUS MUPA;

MOHUMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHATILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIO0CTHOTO MPEACTaBICHUS 00 OKPYKaoIeM
MUpE KaK O €IMHCTBE MPUPOJbI, 4YeJOBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pPeleHrnu IpoOieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTHH IJIi COBPEMEHHOW IMBIIIM3AIMU: OOECTieUeHus
HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3JJAHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarb pecypcHble MpoOaeMbl Pa3BUTHSL YETIOBEUECTBA, TIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHYECKUX MPOoOsieM U 00ecrieueHus nepexoia K yCTOH4YMBOMY Pa3BUTHUIO, PAITUOHATILHOMY
WCIOJI30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJy4YEHUH OMOJOTHYECKMX 3HAHUU B IIEJNSAX TMOBBIIMICHUS OOIIeH
KYJIbTYpbl, €CT€CTBEHHO-HAy4YHOW TpPAaMOTHOCTH, KaK COCTaBHOMW 4YacTH (YHKIHOHATHHOU
IrPaMOTHOCTH O0yJaromuxcs, GopMUPyEeMOi MPU U3yueHUH OHOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIONy4aeMmble 3HAHUS I aHaiuu3a W OOBSCHEHHS SBIICHUN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOASIMIUX B HEM HM3MEHEHUH, yMEHHEe Jenarb 0OOCHOBAaHHBIE
3aKJIFOUEHUs] Ha OCHOBE HAyYHBIX (DaKTOB W HMMEIOMIMXCS JNaHHBIX C LEJIbI0 TONy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCTOJIh30BaTh OWOJOTHYECKUE 3HAHWS s PElIeHUs
Mpo0JIeM B peaIbHBIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATh MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITENIBHOCTh HHANBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M CIIOCOOHOCTb K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUCHHUIO HOBBIX 3HAaHUA 1O OMOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHS y4eOHOTro mnpeamera «buosorusy BKIIOYAOT:
3HaUYUMBbIC IS (OPMHPOBAHUS MHPOBO33PCHHS  OOYYAOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MexmpenMeTHbIE) OOIIeHayYHbIE TTOHSITHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, SHEPTHS,
SIBJICHUE, TIPOIIECC, CUCTEMa, HAay4dHbIH (akT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, HCCIIeIOBaHNEe, HAONIOACHUE, M3MEpPEHUE, HKCIIEPUMEHT U JPYTHX), YHUBEPCAIbHbBIC
yueOHble JIeHcTBUS (TIO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE), 00€CIEUHBAIOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH M COLMAJIBHON KOMIIETCHITUU OO0YJaromIuxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTITHHAPHBIE,
MHPOBO33PECHUECKHE 3HAHUS W YHUBEpPCAIbHBIC Y4YEOHBIC IEHCTBHS B IIO3HABATEIBHOW U
COIMAJIBHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3yIbTaThl OCBOCHMSI MPOTPAaMMBI CPEIHEro 00Imero oOpa3oBaHUs
JOJDKHBI OTPaKaTh:

OBiajeHHe YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHUpOBaTh U aKTyalM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BATh IIPU OCBOECHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAJIN3a, CUHTE3a,
CpaBHEHHUs, KiIaccupukanuu, 0OOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTHUYECKUX MOHATHI
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATH CBS3U C IPYTUMU MOHIATUSIMHU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU 1IENISIMU;

HCIOJIb30BAaTh OHMOJIOTHMYECKUE MOHATHS JUIsi OObscHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIyKTUBHbBIC, IETYKTUBHBIE, TIO AHAJIOTUH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHPOBATH BHIBOJBI U
3aKJIIOUCHUS;

MIPUMEHAITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBA3CH U
OTHOIICHHWI B M3y4aeMBbIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUHUIl pasHOro poja,
BBISIBIICHHBIX B Pa3UYHBIX HH(OOPMAIIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3yIbTAaTOB IENSIM,
OIICHUBATh PUCKU TOCIEACTBUN ACITETbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYaITbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

2) 6a30BbIe HCCJIENOBATEIbCKUE IEHCTBHS:
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BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus npooieM, CocoOOHOCTBI0O U TOTOBHOCTHIO K CaMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHHS MPAKTUICCKHUX 33249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPU
CO3JaHUH Y4EOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOH TEPMUHOJIOTHUEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJ/IaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTIOTE3Y €€ pelIeHus, HaXOIUTh apTYMEHTHI IS JIOKAa3aTeJIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUN PEIICHUS;

aQHAJIM3UPOBATH IMOJTYICHHBIC B XOJIC PEIICHHS 3a]Ia4H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIIEHUBATEH TIPHOOPETEHHBIN OTIBIT,;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCCHOHANBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KHU3HEIEATSILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCcTei;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTbh OPUTHHAIBHBIC TOIXOIBI W PEUICHUS, CTABUTh
poOJIEMBI ¥ 3a]1a4H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(poOpMaImu (TEKCTe ydeOHOTO mocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIOBAPSX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, B VHTepHeTe), aHAIM3WPOBaTh WHPOPMALHUIO PA3TUYHBIX BHIOB U (opM
MPECTaBICHHS, KDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCTD;

(dbopMynHpoOBaTh 3ampochl U TNPUMEHATH pPa3lIMUHBIE METOIbl TPU IOUCKE U OTOOpE
ouostornyeckoi nHGopMaIuu, HeOOXOIMMOM JIJIsl BHITIOJTHEHUST Y4eOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYI (OPMY TIPEACTABICHUS OUOJIOTUYECKOMN
uHdopmanuu (cxemsl, rpaduky, TuarpaMmsl, TaOIHUIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOJOTrHYecKou
uHpopMaluen: MPUMEHITh XUMHUYECKUE, (PU3MUECKUe U MaTeMaTH4YecKHe 3HAKU U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiaieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH /1€HCTBUSIMU:

1) o6menue:

OCYIIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4acCTBOBATh B JHAJIOTE
WM JTUCKYCCHUU TIO CYHIECTBY OOCYKTaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHHUS OTHOCUTEILHO BBITIOJHEHHsI TpeiaraeMoi 3aJayd, Yy4YUTHIBaTh HMHTEPECHl U
COTJIACOBAHHOCTH MO3UIUH APYTHX YUYACTHUKOB JMAJTIOTA WIIH JUCKYCCHUH);
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pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOBHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMH, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCO0aMH OOINEHUS W B3aUMOJICHCTBHS, MOHUMATh HaMEpPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY M B KOPPEKTHOU (hopme
(bopMyITHpOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

MMOHUMAaTh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYaIbHONW pabOThl IpU
pelIeHny OMOJIOru4YecKoi mpobaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYINIOBBIX
(hopM B3aMMOJICHCTBUS MPU PELICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0T0 4jieHa KOJUIEKTHBA;

MPUHUMATh LI COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBAaTH M KOOPAWHUPOBATH
JNENCTBHS 10 €€ JOCTUKEHUIO: COCTABIIATh IUIAH JEMCTBUM, pACIIPEAEIIATh POJIU C YUETOM MHEHUHN
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE INPOEKTHI, OLCHMBATh WACH C INO3MLUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKEHHUE, ObITh HHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMYECKUE 3HAHUS JUId BBIABICHMS NpoOJIeM U MX pEIIeHUs B
AKHU3HEHHBIX M YYEOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IIOCTYIKaxX IO OTHOLIEHUIO K JKMBOW IIPUPOJE, CBOEMY 3OPOBBIO M 3J0POBBIO
OKPY’KAOILUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENIBHYIO AEATENbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOM JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

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

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYUIIMN B pa3HbIX 00JIacTsIX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KYJbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBHI B JIESITEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;
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BJIAJICTh HABBIKAMH TIO3HABATENILHON pe(IIEeKCUU KaK OCO3HAHUS COBEPLIAEMBIX JIEHCTBUI
Y MBICTMTEJIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHMI, CIIOIH30BATh MPUEMBI pedIieKCuu
JUIS OLIEHKU CUTYalllH, BbIOOpa BEPHOTO PEUICHMUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHAMATh MOTUBBI U apTyYMEHTBI IPYrUX IIPU aHAIU3E PE3yNIbTaTOB ACSATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosioruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmeta «buonorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEHCTBUII 1O OCBOGHMIO, HMHTEpPHpPETAlMd W MpeoOpa3oBaHUIO 3HAHUM, BHUIbI
JEeSITeIbHOCTH O MOJYyYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAaHUN B Pa3IMUHBIX Y4EOHBIX
CUTYaIUsX, @ TAK)KE B peaIbHbIX dKU3HEHHBIX CUTYalIUAX, CBSI3aHHBIX ¢ Ononoruei. B mporpamme
MpeIMETHBIE Pe3yabTaThl IPEICTaBICHBI IO roJIaM 00y4YeHHUS.

[IpeameTHBIC pe3yabTaThl OCBOCHHS yueOHOTO ipeameTa «buomorusy ¢ 10 knacce nOTKHBI
OTpaxarb:

cOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pElIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJAEP)KaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATHUI: KU3HDb, KIIETKA,
OpraHu3m, MeTabo0Jin3M (0OMEH BEIECTB U MPEBpaIleHUE SHEPTUH ), TOMEOCTa3 (CaMOperyIsius),
ypOBHEBas  OpraHW3alusi  JKUBBIX  CHCTEM, CaMOBOCIIpOM3BeAEHUE  (pernpoayKuus),
HACJIEICTBEHHOCTb, N3MEHYHBOCTb, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHas,
LEHTpalbHasl JOorMa MOJIEKYJsipHOi Ouosoruun), 3akoHbel (I. Mennens, T. Moprana, H. W.
BapuiioBa) u yuenus (0 eHTpax MHOT00Opasusi ¥ MPOUCXOKIACHUS KYIbTYpHBIX pacTenuit H. U.
BaBwuiioBa), onpenenaTs rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTMU: HAONIONEHUE W OMHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBJIECHUM, OpraHM3alus W TMPOBEJEHHE OHOJIOTMYECKOTrOo
OKCIIEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJIYyYEeHHBIX pPEe3ylIbTaTOB, HMCIOJIH30BAaHHBIX HAyYHBIX MOHSATHUH,
TEOPUH U 3aKOHOB, YMEHHUE JEJIaTh BBIBOJIbI HA OCHOBAHUHM ITOJIyYE€HHBIX PE3YyJIbTAaTOB;

YMEHHE BBIIEISATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT M DYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIECTB U
MpEeBpAIllEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OMJIOJOTBOPEHUS, Pa3MHOXKEHUS, UHAUBUAYAJIBLHOTO PAa3BUTHS
OopraHu3Ma (OHTOI'€HE3);

yYMEHHUE NMPUMEHATH MOJTy4yeHHbIE 3HAHUS A OOBSICHEHUs OMOJIOIMYECKHX MPOLECCOB U
SBIICHUM, JUI IPUHATHS IPAKTUYECKUX PEIICHUH B TOBCEIHEBHON )KU3HHU C 1I€IIbI0 O0eCTIeYeHUs
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0€30MaCHOCTH CBOETO 3JI0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHHUS HOPM
IPaMOTHOTO TOBEJICHHUSI B OKPYKAIOUIEH NPUPOJHONW cpele, MOHMMaHHE HEOOXOIUMOCTH
WCIIOJIb30BAHUS JAOCTIKCHUI COBPEMEHHOW OHOJOTMH M OMOTEXHOJIOTHH JUIsl palMOHaIbLHOTO
IIPUPO/IOII0JIBL30BAHUS;

YMEHHME pEeIllaTh JJIEMEHTAapHbIE TI'E€HETHMYECKUE 3aJaud Ha MOHO- U JUTHOpHUAHOE
CKpEILMBAHUE, CLEIUIEHHOE HACJIEJI0BAaHUE, COCTABIISITh CXEMbl MOHOTMOPUHOIO CKpEIMBaHUs
JUIA TIPE/ICKa3aHus HacaeA0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IPU
paboTe ¢ yaeOHBIM 1 Ja00opaTOpHBIM 000PYJOBAHUEM;

YMEHHE KpPUTHYECKH OIICHWBATh W WHTEPIPETHUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHHus, BKIIIOYAIOUIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MHQOpMAaIMK, Hay4YHO-TIOMYJISIPHbIE MaTepUasbl), STHUECKHUE aCMEKThl COBPEMEHHBIX
HCCICIOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTb COOCTBEHHbIE IHMCBMEHHBIE U YCTHBIE COO0OIIeHus, o00oO0IIas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 M3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmapaT OUOJIOTHUH.

[IpenmMeTHbIe pe3ynbTaThl OCBOCHUS yueOHoT0 npeamerta «buomnorus» ¢ 11 knacce NOIKHbBI
OTpaxarb:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OWOJIOTMHM B CHUCTEME HAy4YHOTO 3HaHUSA
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHU s )KU3HEHHBIX 33/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUN: BUJI, TOMYJSIUS,
reHoOH I, SBOJIONMS, JABWKYIIME CHIBI ((aKTOpbI) SBOJIOIHUH, MPHUCIIOCOOICHHOCTh
OpraHu3MOB, BHJ000pa3OBaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, peAYLICHTHI, IIENH MUTAaHUs, SKOJOrHuecKas nupamuaa, ouoreoreHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBosounoHHass Tteopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHs SBOJIIOLMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactsa K. M.
bopa, yepenoBanus riiaBHbIX HamnpaBieHud u nyTted spostouud A. H. CeBeproBa, ydeHus o
o6uoctepe B. . BepHaackoro), onpenensiTh rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIaJIeTh METOJaMH HAay4yHOTO IMO3HAHHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHUCTEM, IMIPOLIECCOB U SIBICHUN, OpraHu3anus M MPOBEICHHE OHOJOrHYECKOTro
OKCIIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMH, OOBSICHEHHE TMOJYyYEHHBIX PEe3y/lbTaTOB, HCIOJB30BAHHBIX HAyYHBIX MOHATHUH,
TEOPHil U 3aKOHOB, YMEHHE JIe1aTh BBIBO/Ibl HA OCHOBAHUU MOIY4YEHHBIX PE3YIbTaTOB;

YMEHHUE BBIIENATH CYIIECTBEHHbIE TPU3HAKU CTPOEHUS OMOJOIMYECKHX OOBEKTOB: BUOB,
NOMYNSALUM, TNPOIYIIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI'€OIEHO30B M 3KOCHCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JNEUCTBUS HKOJOTMUECKHX (PaKTOPOB Ha
OpraHu3MBbl, IEPEHOCa BEIIECTB M IOTOKA SHEPIHU B 9KOCHCTEMaX, aHTPOTIOI€HHBIX N3MEHEHHH B
HKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOT€OXMMHUYECKHX IIMKIOB B
ouocdepe;

yMEHHUE MPUMEHSTH MOJTy4yeHHbIE 3HaHUS I OOBSICHEHUS OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, JUI IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30IIaCHOCTH CBOETO 3JI0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJeH, COONIOJCHUS HOPM
IPaMOTHOTO TOBEJICHHSI B OKPY)KAIOLIEH NPUPOIHONW cpene, MOHMMAaHUE HEOOXOIUMOCTH
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UCTIOJI30BAHUS JIOCTUKEHUM COBPEMEHHOM Ouosiorun IE: palMoOHaIbHOIO
IIPUPO/I0II0JIBL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEpeHoca
BEILIECTB M SHEPTUH B IKOCUCTEMAX (LIeTH MUTAHUS );

YMEHHUE BBIMOJIHATH JJAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHHUs, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOoil wMH(pOpMAIMK, HAYYHO-TIOMYISIPHBIE MaTepUaibl), pPaccMaTpUBaTh TIJI0OAIbHBIC
9KOJIOTMYECKHEe MPoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMIO ¥3 HECKOJBKMX HWCTOYHHWKOB, TPAMOTHO HCIOJIb30BATh
MOHATHIHBIN anmnapaT OUOJIOTHUH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoasubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
MONOTHA KAk Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBIe cCHCTEMBI B IX OpraHu3aIus 1 bubnmorexa [IOK
p 1 https://m.edso0.ru/7f41c292
bu6moreka [IOK
3 X 7 8 1
MMHYECKHI COCTaB U CTPOCHUE KICTKH httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
FISHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIbHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4
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11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aeioB U TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuoreka [IOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
. 34 0 2.5

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo bl ITO3HAHUS JKUBOU
npuposl. [IpakTudeckas pabora
2 NI: lp«Il/IICHOJ'III))SOBaHI/Ie a;mqﬁmx 1 0.5 bubmorexa IOK
) p ' https://m.eds00.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
3 buonornueckue cucTeMsl, 1 bubnuorexa [JOK
MPOILECCHl U UX U3YYEHUE https://m.eds00.ru/863e6564
4 XuMHYEeCcKui cocTaB KieTku. Boaa 1 bubnuorexa [JOK
Y MUHEpaJIbHBIE COJIA https://m.edso0.ru/863e674e
bubmuoreka [JOK
5 b . o 1
eamiit. Coctas i cTpoctie beko https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKUE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK

KaTaJUTHYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTallasbl)»

https://m.edso0.ru/863e6b72
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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

bubmuoreka [JOK

! Yraesozet. e https://m.eds00.ru/863e6870
bu6mmoreka [{OK
8 Hywentongie kuctorst. AT® https://m.eds00.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucremMa
Crpoenue syKapruoTHYECKOM
kietku. JlaboparopHast padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
rOTOBBIX MUKpOIIpernapaTax u ux
OTIMICAHHE»
bu6mmoreka [JOK
12 OOMeH BelecTB Wik METab0JIu3M httos://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 Porocuirtes. XemocHires https://m.edso0.ru/863e7c98
14 DHepreTudeckuii oOMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKH.
Jenenue knetku. MuTos.
15 JIaGopatopHas padota Ne 3 05 bubnuoreka [IOK

«Ha6.]'IIO,[[eHI/Ie MHUTO3a B KJICTKax
KOHYHMKAa KOPCIIIKaA JIYKa Ha
TOTOBBIX MUKpOIIpCIiapaTax»

https://m.edsoo.ru/863e7dc4
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16 buocunTes Oenka. Peakimst bubmuoreka [JOK
MaTpUYHOTO CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [{OK
17 T —
panciAums — GuockHTes e https://m.edso0.ru/863e796e
18 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BUPYCBI https://m.edso0.ru/863e7540
bu6mmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJOBBIX
KJ1eToK. OII0OTBOPEHHE.
21 JlaGopaTtopnast padota Ne 4 05 bubnuoreka [IOK
«M3yueHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
29 NuauBunyanbHOE pa3BUTHE bubnunoreka [JOK
OPraHu3MoOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
bubmuoreka [JOK
23 HACJIEICTBEHHOCTH U
https://m.edso0.ru/863e86f2
M3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIeIOBAHUS
24 1 I/I3HaKO]1: Monoru6 I/II[ HOE Bubmmorexa LIOK
P ] P https://m.eds00.ru/863e8878
CKpeIllUBaHHE
UTHOPUIHOE CKPEIUBAHUE.
A PiA pett bubmuoreka [JOK
25 3aKOH HE3aBHCUMOTO

HacCJICAOBaHUs ITPU3HAKOB

https://m.edso0.ru/863e89a4
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CleIuieHHOE HacIeIOBaHNUE
npu3HakoB. JlabopaTopHas padora
Ne 5 «M3yyeHue pe3yabTaToB

bubmmoreka [{OK

26 MOHOTHOPUIHOTO W AUTHOPHIHOTO 05 https://m.eds00.ru/863e8c60
CKpeNIuBaHus y Ap030(PHIibl HA
TOTOBBIX MUKPOIIpEapaTax»

97 I'enetuka nosa. HacnenoBanue bubmmoreka [{OK
IIPU3HAKOB, CLEIUIEHHBIX C I0JIOM https://m.eds00.ru/863e8c60
NsmenunBocts. Henaciencrsennas
M3MEHYUBOCTh. JlaboparopHas

28 pabota Ne 6. M3yuenue 05 bubnuorexa [JOK
MOAU(PHUKATUOHHON U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BApUAIIMOHHOTO Psia
Y BapUallMOHHOW KPUBOW»

HacnencrBeHHast ©3MEHYHNBOCTb.

29 JlabopaTtopHnas pabota Ne 7. 05 bubnuoreka [JOK
«AHaM3 MyTanui y Apo30Quisl https://m.edso00.ru/863e8efe
Ha FOTOBBIX MUKPOTIpEIapaTax»

30 ['eneTnka yeaoBeka bubmorexa HOK

https://m.eds00.ru/863e8d78
PesepBublit ypok. O6001IeHHE 110

31 teMme «HacnencrBeHHOCTh U
M3MEHYUBOCTh OPraHU3MOBY

32 Cenekuus Kak HayKa M IIpoLiecc bubmiorexa LIOK

https://m.eds00.ru/863e9214

33 MeTtoapl ¥ TOCTHKEHUS CEJIEKIINU bu6mmoreka [JOK

paCTeHI/Iﬁ U ) KUBOTHBIX

https://m.edso00.ru/863e9214
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34 buorexnonorust kak oTpacib 1 bubnmoreka [JOK
MIPOU3BO/ICTBA https://m.eds00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpobusie | Iparrieckie u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIBI €€ U3yUEHUs 1 bubnmorexa LOK
https://m.edso0.ru/863ea20e
9 Hcropus pasBuTHs NpeCcTaBICHAN 1 bubnuoreka [IOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Miripoososrotus 1 https://m.edsoo0.ru/863e9cle
[omynsius kKak seMeHTapHas
€IMHUIIAa BUJIA ¥ SBOJIIOIIHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa IOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOrHIECKOMY KPUTEPUIO»
5 JIBmKyimue cuiibl (3JIeMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrectBenHbIit 0TOOP ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUI000pazoBanue. JlabopaTtopHas 1 05 bubnunoreka [JOK

pabota Ne 2 «Onucanue
MPHUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIILHOTO XapaKTepa»

https://m.edsoo.ru/863e9fde
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Hanpasnenus u nyru

bubmuoreka [JOK

8 MAaKpO3BOIIOLUHA https://m.edsoo0.ru/863e9cle

9 HeobOpaTumocTs 3BOITIONINAN

10 Wcropus xu3Hu Ha 3emiie u
METO/1bl €€ U3Y4YEHUS

11 ['mnoTe3bl NPONCXOXKACHUS KUZHU bubnnorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6

12 PazButune xxu3HM Ha 3emiie 1o 3pam bubnuorexa [JOK
U [IepUoJIaM https://m.edsoo.ru/863eat6be
OCHOBHBI€ ATAIbI 3BOJTIOIUU
PacTUTENBHOTO U KUBOTHOTO MUDA.

13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMmaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKITHSIX»

14 CoBpeMeHHas cucrema bubnunoreka [JOK
OPraHM4ecKoro Mupa https://m.edso0.ru/863ea48e
OBOJIIOLINS YeJI0BEKa bubnuorexa [JOK

15
(anTpOMIOTEHE3) https://m.edso0.ru/863eac2c

16 JBuxymue cuibl ((hakTopsl) bubmuoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YeJloBeKa

18 Yenosedeckue pacsl U IPUPOIHBIE bubnuoreka [IOK
ajanTalyu 4ejIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHrlit ypok. O600IIeHHE 10

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE

JKM3HU Ha 3eMie»
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20

DKoJIorus Kak HayKa

21

Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bu6mmoreka [{OK

(baxTopsl https://m.edsoo.ru/863eafec
AbGunotnyeckue paKkTOpsI.
Jlaboparopuas padota Ne 3.
«Mopdonornueckne 0COOEHHOCTH

22 pacTeHuil U3 pa3HBIX MECT 0.5 brbmmorexa [OK

https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopnas pabota
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEyCa)
bu6moreka [IOK

23 buotiieckie pakToph https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
nonymsiiuu. [Ipaktuyeckas pabora

24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISILIUK pa3HBIX BUIOB
pacTeHui»

o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI bubnnoreka [JOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTENN

97 3KOCHUCTEMBI. DKOJIOTUUECKHE bubnuoreka [JOK
nupaMu/ibl. CBOMCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 IIpupoanble 3KOCHCTEMBI

29 AHTpPOIIOTE€HHBIE SKOCUCTEMBI
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30 buocdepa — rinodanbHas 1 bubmuoreka [IOK
9KOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
ouocdepsr https://m.edsoo.ru/863ebd16

32 YenosevecTBo B bnocdepe 3emin 1

33 CocytiecTBoBaHUE MIPUPOIBI U 1 bubnuoreka [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBubriit ypok. O60011eHIE

34 TeMbl «Coo0r1ecTBa u 1
IKOJIOTHYECKHE CUCTEMBD»

OBIIEE KOJJMYECTBO YACOB I1O 34 95

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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