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HOACHUTEJIbBHAA 3AIINCKA

[Ipu pazpaboTke mporpamMMmbl MO OHOJIOTHHM TEOPETHUECKYIO OCHOBY ISl OTPEACICHUs
MOJX0A0B K (opMUpOBaHHIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBuwiIn:
koHHentyainbHble nosiokeHnst GPI'OC COO o B3auMOOOYCIOBIEHHOCTH IEJIEH, COJEpKaHMUS,
pe3ynabpTaToB 00y4eHUsT U TpeOOBaHMK K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, TOJOXKEHUS 00
o0mMX HEeNsIX W MPUHIUIAX, XaPaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HAYCHWU B TMO3HAHMM >KUBOH TMPHPOJBI M OOECIIEYCHHWH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSIM, OIpEesIeHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI
10 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O 1EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIMTAaHUS M pPa3BUTHs OOy4aromuxcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00s3aTeNbHOE MPEIMETHOE COJACpKAHHWE, €r0 CTPYKTYPY, pachpelelieHHe 10
paszenaM M TeMaM, PEKOMEHIyeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs] ydeOHOTOo marepuaia ¢
YI€TOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTHKA 00pa30BaTENBHOTO TPOIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarONINXCS.

B mporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM M IPEJAMETHBIM pe3yibTaTaM OOydeHHS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOMN JNEATEIHHOCTH/YIEOHBIX NEHCTBHI 00YJarONIUXCs O
OCBOEHHIO COJCPIKAHUS OMOJIOTMYECKOTO 00pa30BaHus.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX ¢ (POPMHPOBAHUEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JMYHOCTHU, DSKOJOTHYECKOIO  MBILIUICHHUS,
MIPE/ICTaBICHU O 370pOBOM 00pa3e >KHM3HU U OEpeKHbIM OTHOILIEHHEM K OKpyKarouei
npupoaHoit cpezne. IlosTomy Hapsay ¢ u3ydeHHeM OOIIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HaHWUM O CTPOEHUU KUBBIX CUCTEM PA3HOTO PaHra U CyU[HOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOLIECCOB B MPOrpaMMe IO OWOJOTHM YAENEHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYECHHBIX
3HAHWUM B IOBCEIHEBHOM XKU3HU AJISl PEIICHUS MPUKIAIHBIX 3a/1a4, B TOM YHCIE: TPODOUIaKTUKA
HACJIEICTBEHHBIX  3a00JIEBaHUI  YENOBEKAa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU IIeTIECO00pPa3HOTO MOBEACHHS B OKPY)KAIOIIEH MPUPOJIHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YeEJOBeKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCUJICHHE BHUMaHUS K MPUKIATHOW HAMPaBICHHOCTH y4eOHOTO
npenMera «buonorus» MPOAUKTOBAHO HEOOXOIUMOCTHhIO 0OECTIEUeHHs YCIOBUHN TSl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
(dbopMupoBaHHe y OOYYarOIMUXCs CIMOCOOHOCTH agalmTHPOBATHCA K W3MEHEHHUSM JIUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMUpOBaHHE y OOy4AIOUIUXCS NPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOE, €€ OTIINYUTEIBHBIX PU3HAKAX — YPOBHEBOM
OpraHMW3alliil M DHBOJIOLUU, CO3MAET YCIOBHUS IUIA: TO3HAHUS 3aKOHOB JKHUBOH TMPHUPOIHIL,
¢dopmupoBanus (YHKIIMOHATBHON I'PaMOTHOCTH, HAaBBIKOB 3JIOPOBOTO W Oe3o0macHoro obpasa
AKHU3HH, IKOJIOTHYECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIE U YETIOBEKY.

Bonpioe 3HaueHWe OHWONOTHSI UMEET TaKkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIONINX 3aJa4u cpeiHero oouiero oOpa3oBanus, couuann3anun odyqaromuxcs. M3yduenue



ouosorun oOecrieynBaet yCIIOBHUS TUISt dbopmMupoBaHUs MHTEIJUIEKTYaJIbHBIX,
KOMMYHUKAIIHOHHBIX ¥ MH()OPMALMOHHBIX HAaBBIKOB, 3CTETHUECKOW KYJIbTYPHI, CIIOCOOCTBYET
MHTETpalui OUOJIOTUYECKUX 3HAHUU C TPEACTABICHUSAMH W3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBaHHbIE TIOJ0KEHUS O MpeIHa3HAYCHUN YIeOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY JJIsl OIpEAEICHHs MOAX0J0B K OTOOpy U
CTPYKTYPUPOBAHUIO €TO COJIEPKAHMS, IPEACTABICHHOTO B TPOTPaMMe M0 OHOJIOTHH.

OT16op conepxkanust yaueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOy4YaroUIUecs TOJIKHBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUYUMbIC i1 (pOopMUpOBaHUS OOMIEH KyIbTYpHl, OTPEACISIONINE
a/JIeKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoJHON cpene, BOCTpeOOBaHHBIE B
TOBCETHEBHOW JKU3HU U MPAKTHUECKOU AesTenbHOCTH. Oco00e MECTO B TOM cHUcTeMe 3HAHUMN
3aHMMAIOT JJIEMEHTBl COJEP)KAaHUS, KOTOpblEe CIyKaT OCHOBOM [uid  (opMHpOBaHUS
MPE/ICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CIOCOOCTBYIOMIMX T'YMaHU3alluU OMOJIOrMUECKOT0 00pa30BaHuUs.

CrpykTypupoBaHHE coJiep>KaHus y4eOHOro Marepuaja B MporpaMMe IO OHWOJIOTUH
OCYILIECTBJIEHO C Y4€TOM NMPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX O0COOEHHOCTSAX
JKUBOW TPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alMi W SBOJIOLMHM. B cooTBeTcCTBMM € 3TUM B
CTpYKType yueOHOTro npeamera «buonorus» BbIIENEHBI CIENYIOIINE COJIep>KaTeabHble JIUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouosiornyeckas CUCTEMa,
«Opranusm kak 6uosnoruyeckas cucteMa», «CucreMa 1 MHOrooOpa3zue OpraHu4eckoro MUpay,
«OBOJIIOLINA KUBOH NPUPOIBD», « IKOCUCTEMBI M IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJICHHE
oOyJaromUMuUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMM MBBIX CHCTEM
pa3HOro paHra U NpUOOpPETeHNnEe yMEHHUH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH O0BEKTOB )KMBOM MPHUPOJIBI U PELICHUS PA3IMUHBIX )KU3HEHHBIX IPOOIEM.

JlocTiwkeHnne Leiau u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecrieunBaeTcs peLIeHUEM CIeAYIOIUX 3aay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIIOTe3aX, IpaBUiaxX, CIYyXKaIlMX OCHOBOHM i (opMHpOBaHUSA
IIPEICTABICHUM O ECTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHUA,
CTPOCHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHHM3alluu,
BBIJIAIOIIMXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEJOBAHUAX B OMOJIOTHH;

¢dopmupoBaHue y oOy4arolUXCs IM03HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHajau3a JaHHbBIX O MyTAX Pa3BUTHUSA B OMOJOrMM HaydHBIX B3IJISJIOB,
U U TOAXO0I0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOydaroumxcsi oOmel KyabTypbl, (QYHKIMOHAIBbHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBATDH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW MPHUPOJBI HA
OCHOBAHMU 3HAHUH U ONBITA, MOJYYECHHBIX MPU U3Y4E€HUU OMOJIOTHH;

¢dopmupoBaHue y oOy4aroUUXCS YMEHHUH MIUIIOCTPUPOBATh 3HAUYEHHE OMOJOIMYECKHX
3HAHMM B TNPAKTUYECKOW JESITEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHMBOM IPHUPOIHI,
HE00X0AMMOCTH OepeKHOT0 OTHOUIEHUS K Hel, COOMIOIEHHS ATUYECKUX HOPM INPH MPOBEICHUH
OMOJIOTUYECKUX UCCIIEOBAHUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI JUIS MOBBIIICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



pUMEHEHHE TMPUOOPETEHHBIX 3HAHMN W YMEHUH B TOBCEJAHEBHOM JKHU3HU JUIS OLECHKH
MOCIIE/ICTBUN CBOCH JEATENBHOCTH 1O OTHOIICHUIO K OKPYXKAIoLIeH cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOIOIEHUE MEP TPODUITAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero obpasosanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCST 00S3aTENIbHBIM YUEOHBIM NPEAMETOM, BXOJALIMM B COCTaB IMPEIMETHOH 0O0IacTH
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

st u3yuenust 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).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBEHHBIMU HayKaMu, (uiocoueit, 3TUKOW, ICTETHKON M mpaBoM. Posib Ouosiornu B
(hopMUpOBaHUM COBPEMEHHOW HAy4YHOH KapTHHBI Mupa. CucTtemMa OMOJOTHUECKUX HaYK.

MeTo1pl T03HAHUS KUBOM MpHUPObl (HAOII0AEHNE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
KJ1accuuKaiys, MOJICTMPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TIO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

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

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMeT Hu3ydeHHs Ouojoruu. OTIMdHe >KHUBBIX
CUCTEM OT HEOPraHWYEeCKOU MPUPOIBI.

CpoiicTBa OwocucTeM MW HX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBIN.

JdemoHncTpauuu:

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

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOECHHUE KJIETKH.

XUMUYECKUH ~ cocTaB  KJIETKHM.  XUMHYECKHE  JJIEMEHTBI:  MaKpOAJIEMEHTHI,
MUKpO3JIeMeHThl. Boia 1 MuHepaabHbIe BELIECTBA.

OyHKIMM BOJBl W MUHEpAJIbHBIX BellecTB B KieTke. [lommepxaHue OCMOTHUYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0enkoB. AMHHOKHUCIIOTH — MOHOMEpHI OenkoB. HezameHnnMmebie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIeKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorundeckue GyHKIUU OEIKOB.

®epMeHThl — Ouonoruyeckue Karanu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunpl. Otimuns  (epMeHTOB  OT
HEOPraHMYECKNX KaTaln3aToOpOB.

VYraeBoJipl: MOHOCaxapupl (III0K03a, pubo3a u JIe30Kkcuprbdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuabl (Kpaxmall, TJIHKOTeH, IeItono3a). buomorndeckue (QyHKIUU
YIJIEBOJIOB.

Jiunuasl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['uapoduiabHO-rHApPO(OOHEIE
cBoiicTBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YTIEBOAOB, OSIKOB M JMIUOB KaK
HWCTOYHUKOB SHEPTUU.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEPBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknun JIHK. Crpoenne um ¢ynxmun PHK. Bugst PHK. AT®: ctpoenue u
GbyHKIUH.

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

Krnerka kak nenocrHas »xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasl Hapy»Has
MeMmOpana, mojekynbl JJHK kak reHeTnueckuii anmapar, cHCTeMa CHHTEe3a OeKa.

Tumbl KIETOK: JyKapuOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
MpoKapuoTHIecKkoi kieTku. Kietounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKOU KIETKH.
OCHOBHBIE OTINYUS PACTUTEIBHOMN, J)KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnmazmMa u €€ opraHoOU[IbI.
OnnomeMOpannbie opranouas! kietku: JIIC, anmapat ['onbmxku, nu3zocomsl. [loayaBTOHOMHBIE
OpraHouibl KJIETKH: MHUTOXOHJIpPUH, MiaacTuibl. [IponcxoxkiaeHne MUTOXOHIPUHA U TJIACTHI.
Buner nnactua. HememOpanHble opraHonibl KJIETKU: pUOOCOMBI, KIIETOUHBIN LEHTP, IEHTPUOIIH,
PECHUUKH, KIyTUKH. DyHKIIUU OpraHoOuI0B KJIETKU. BritoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue aapa: sjaepHas 000si0uka, Kapuoriazma,
XpOMAaTHH, SJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIIETKE.

JdemoHncTpauuu:

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

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX JJIEMEHTOB B HEXHUBOM  IMPUPOACH,
«PacrpeneneHne XMUMUYECKUX DJIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenka», «CTpoeHne MoJieKyisl Oenka», «CTpoeHue GpepmMeHTay,
«Hyxnennossie kucnotsl. [JHK», «Ctpoenue moinekynbl AT®», «CTpoeHne 3ykapruoTHYECKOU
KIIeTKN», «CTpoeHue »XMBOTHOM KIETKM», «CTpoeHue pacTUTENIbHOW KIeTKu», «CTpoeHue
IIPOKaApPUOTUYECKOH KIETKN», «CTpOCHME AApa KIETKN», «YTIIEBOIBD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyHOBaHUE Uil IMPOBEICHUS HAOIOJCHUH,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpEnapaTbl pacTUTENbHBIX, )KMBOTHBIX U OaKTepUaJIbHBIX
KIIETOK.

JlaGopaTopHble M IPaKTU4YecKue padoThbi:

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

JlaGopatopHass pabota Ne 2. «/3ydyeHue CTpOEHHUS KJIETOK pPACTEHHH, >KMBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMMIIALIUSA (3HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTaboausma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B TOHUMAHUU METa00IM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpOo(HBIA U rereporpodHsiid. Pors depmenToB B 0OMeHe
BEILECTB U NPEBPAILEHUN SJHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XeMocuHTe3. XEMOCHUHTE3UPYIOIINE OaKTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emue.

OHepreTuyecknii oOMeH B KJeTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro ooMena. ['nmukonus. bpoxenne u
ero Buabl. KucimoposgHoe oxuciaeHue, WIM KJIETOYHOE JAbixaHue. OKHUCIHUTENbHOE
dbochopunmupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermyeckas wuHpopmamms u JHK. Peammzanus
TeHEeTUYeCKON mH(popMamu B KieTKe. |'@HeTHUecKHil KOJ M ero CBOWCTBA. TpaHCKpHIIUsS —
Matpuunblii cunre3 PHK. Tpancnsiuusa — 6uocunres Oenka. Jransl TpaHciasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B OuocuHTe3€e Oenka.

Heknerounsle ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuif). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO IMKIIa BUpycoB. bakrepuodaru. bonesnu
pacTeHui, )KMBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMmyHoeuInTa yeaoBeka
(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpHUIIIMS, peBepTaza M HHTErpasa.
[IpodunakTrka pacnpoCTpaHEHHS BUPYCHBIX 3a007I€BaHUI.

JdemoncTpaumnu:

[Toptpetsr: H. K. Konsuos, JI. . UBanosckui, K. A. Tumupsszes.

Tabmuuert wu  cxembl: «Tunel  muranmsy, «Metabonuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormmiact», «Dotocuntes», «Ctpoenne JJHK», «Crpoenue u
dbyHKUIMOHMpOBaHUE TeHa», «CuHTEe3 Oenmkay, «leHeTmyeckuid kKom», «Bupycsei»,
«bakrepuodarn», «Ctpoenne wu >ku3HeHHBIM muka Bupyca CIIWa, Oakrepuodaray,
«Permmukanus JTHK».

Ob6opynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Kierounslii MK, WM >KU3HEHHBIM LMK KieTku. MHTepdasza m muto3. Ilporecchr,
npoTekaromue B uHTepdasze. Pemmmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckre OCHOBBI Pa3MHOXKEHUSI U MHAWBUYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiive Ha pasHbIX
CTaAMsIX MUTO3a. BUOJIOrMYeCcKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOKEHHsI OpraHuM3MoOB: Oecrojioe W TmoJioBoe. Buabl 6ecronoro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE MJs
CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €ro OTIUYUS OT OECHOJIOrO.

Meito3. Cragun Meno3sa. Ilponeccsl, mpoucxoasdmmue Ha craausx Mmenosa. IloBeneHue
xpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbIC U 3HaU€HHE Meo3a.

I'amerorenes — mporiiecc 0Opa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE kKene3bl:
CeMEHHHUKU U sSu4HuKH. OOpa3oBaHHE U Pa3BUTHE IMOJOBBIX KIETOK — raMeT (CIepMaTo30u,
AWLEKIeTKa) — chepMaToreHes U oBoreHe3. (OcCOOEHHOCTH CTPOCHMS —SHIEKIETOK H
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayansHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbkl 3MOPUOHATBHOTO PAa3BUTHsI Y IMO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TacTpyJsIus,



opranorenes. IloctamOpuonanpHOe pa3BuTHe. THIIBI TOCTAIMOPUOHAIBHOTO PAa3BUTHA: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BimsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (PaKTOpBI, CHOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PacCTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHHE pacTeHUi», «JleleHne KIETKU
OakTepuitny, «CTpoeHHE TMOJIOBBIX KIETOK», «CTpOeHHE XpOMOCOMBD», «KIeTOUHBIM LUK,
«Permmukanusa [JHK», «Mwutosy, «Meios», «Ilpsmoe u Henpsimoe pa3Butue», «l'aMeTorenes y
MJIEKOTIUTAIONINX U YesloBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuKporpenaparbl «CrepMaTo30ubl MIIEKONUTAIOLIET0,
«lituexnerka miexonurawoomero», «KapuoknHes B KieTKax Kopelika JyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenne kietkny», moaens JJHK, moaens metadazHoil XpoMOCOMBI.

JlabopaTopHble U MpaKTHYeCKHe PadoOThI:

JlabopaTtopnast padota Ne 3. «Habmronenne MuTO3a B KJIETKAaX KOHUMKA KOpEITKa JIyKa Ha
rOTOBBIX MUKpOIIpernapaTax.

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

Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTUKU. Mcropus pa3BUTHUS TE€HETUKU. Posib 1HUTOJNIOTMH U
SMOPHOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKitag poccUiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeTonpl TeHETUKH (TUOPUIOJIOTUYECKHI, LHUTOT€HEeTUYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, UCTIOIb3yeMasl B
CXeMaxX CKpELIMBAHMII.

3aKOHOMEPHOCTH  HAcle[AOBaHUS  IPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MonorubpuaHoe ckperuBaiue. 3akoH eIuHOo00pasusi THOPUIOB 1epBoro nokoJieHus. [Ipasuio
JOMUHUPOBaHUA. 3aKOH pacuieryieHuss npusHakoB. [‘mnoresa uncrotel ramer. [lomHoe u
HEIOJHOE TOMUHUPOBAHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH HE3aBUCUMOTO  HACJIENOBaHHUS  IMPU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI IUTHMOPHIHOTO CKPEIIMBAHMS. AHAIM3UPYIOIIEe CKpElMBaHUE.
Hcnonb3oBanne aHAIM3UPYIONIETO CKPEIIUBAHUS ISl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mno cremieHHOMY
HacjeA0BaHUI0 reHoB. HapyllieHue clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOpUs HACIIEACTBEHHOCTH. | eHeTUUECKUE KapThl.

I'enernka nosa. XpoMOCOMHOE ONpEAEIEHUE M0JIa. AYyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omoramerHele M reTeporameTHble opraHu3Mbl. HacrnenoBaHue NpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BHibl MN3MEHUUBOCTH: HEHACIIEICTBEHHAs U HacieAcTBeHHas. Posb cpenbl
B HEHACJEJICTBEHHOM H3MEHYMBOCTHU. XapaKTepUCTHKAa MOJIU(PHUKAIMOHHON HM3MEHYMBOCTH.
Bapuaunonnslii psan v BapuanmonHas kpupas. Hopma peaxkuuu npusnaka. KoimuecTBeHHbIE U
KayeCcTBEHHbIE MIPU3HAKU U UX HOpMa peakiuu. CBOHCTBa MOU(DHUKAIIMOHHON H3MEHYNBOCTH.

HacnencTBenHast, MM T€HOTUIIMYECKAs, M3MEHUYMBOCTh. KOMOMHATHBHAS U3MEHUUBOCTB.
Meiio3 © T10JIOBOH TpoliecC — OCHOBA KOMOWHATHBHONW H3MEHUMBOCTU. MyTalmoHHas
n3MeHYMBOCTh. Krnaccuukamuss myranuid: reHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTa U



MPUYMHBI MyTalii. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEJCTBEHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacieICTBEHHOCTb U U3MEHYUBOCTD.

I'enetuka uenoBeka. Kapuotum uenoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKHUN, MOJCKYJISPHO-
reHetudyeckuid. CoBpeMEHHOE ONpEIeeHUE TEHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
FeHOTHUIUPOBaHUE, B TOM umcie ¢ nomouibio [II[P-ananmu3a. HaciencrBeHHbsie 3a0osieBaHMs
YeJoBeKa: TEHHble Ooyie3HH, OO0JI€3HM C  HACJIEACTBEHHOM  IMPEAPaACIIOIOKEHHOCTHIO,
XpoMOcOMHBIE OoJie3HH. CoMaTrhueckue M TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Tpunnumer 310poBoro obpasa >KU3HU, JUATHOCTHKHU, MPOPUIAKTUKA U JICUCHHS] TeHETHUECKHUX
OoJsie3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUM YEJIOBEKa.

JdemoHncTpaumnu:

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

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAsh OCHOBAY,
«3aKOH pacHieIUIeHUs] M €ro IMTOTCHETHYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckre OCHOBBI JUTHOPHUIHOTO CKPEIIUBAHUS,
«Meiio3», «B3auMoaeincTBre aeNbHBIX TE€HOBY, «['€HeTHYecKne KapThl paCTeHUH, KUBOTHBIX
n 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUIEHHOTO C IOJOMY,
«KapruoTunsl uenoBeka H JKMBOTHBIX», «Buasl wu3MeHunBoCcTH», «MoaudukannoHHas
W3MEHUUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTanHoHHas
W3MEHYUBOCTB.

O6opynoBanue: Mojenu-anmiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHHUpOBaHHe», «JuruOpunnoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
Mukponpenapat «Jpo3zoduna» (Hopma, myrauuu (GpOopMbl KpbUIbEB M OKPacKu Tena), repdapuit
«"opox moceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBAHUS Y IPO30(UITBI HA TOTOBBIX MUKpOIpEnapaTax».

Jlaboparopnas padota Ne 6. «M3yueHnne MoAM(PHUKAIIMOHHON MU3MEHUYUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO psifia U BapUAllMOHHOW KPUBOW».

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

[IpakTuueckas pabota Ne 2. «CocTaBieHre U aHATN3 POJOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesnexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpolecc. 3apoKJIeHHe CENeKIUU U noMectukamnus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS M MHOro00pas3usi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAILIHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbBIE METOJBI CelIeKIIMU. MacCoBBIif U WHAMBUAYAIbHBIN OTOOPHI B CENEKIUU
pacTtenuii u KUBOTHBIX. OIIEHKa dKCcTephepa. bIN3KOpOACTBEHHOE CKpEIUBaHUe — MHOPHUIMHT.
Uucras numHus. CkpeniuBaHue YWCTBIX JHHUNA. [erepo3uc, wunum TUOpUIHAS — CHIIA.
HeponctBennoe ckpemmBanue — ayropuauar. Otgan€éHHas TuOpuau3anus U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJyYeHUE TOJUIUIOUJIOB. JIOCTHIKEHHS CEeNEeKUUU PACTEHUMH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/1aHus
pexomOunantHoii JIHK u TpaHcreHnbix opranu3MoB. Kietounass umxenepus. Kierounsie
KYJIbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHUH. KiloHupoBaHue BBICOKOIIPOAYKTUBHBIX
CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OITHYecKue mpodnemb. I'MO —
TeHETUYECKH MOJU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

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

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KMBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Pabotel akamemuka M. @. HWBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounsle KynbTypbl U KIOHHpoBaHUE», «KOHCTpynpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0J0B M KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTECHUS.

JlabopaTopHble U MpaKTHYeCKHe PadoOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJIeKIUU PACTeHHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KVIIACC

Tema 1. OBoaoLMOHHAS 0MOJIOTHS.

[Ipennochlnk BO3HUKHOBEHHUSI 3BOJIIOLMOHHOW TEOPHUU. DBOJIIOIMOHHAS TEOpUS U €€
MeCTO B OMoJioTHH. BiusiHIE BOJIIOIIMOHHON TEOPUH Ha Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBHOETEIBCTBA HSBOMIONMU. IlaleOHTONOTHYECKHE: ITOCIENOBATEIbHOCTD ITOSBICHUS
BHJIOB B MAJICOHTOJIOTHYECKOU JICTOMHCH, IEepexoHbie GopMbl. buoreorpadguieckue: cxXoIcTBO
U paznuuue ¢ayH U (GpIop MaTepuKoB M OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOACTBA M Pa3inyus 3MOPHOHOB Pa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHUTEIIPHO-aHATOMUYECKHE: TOMOJIOTHUYHBIC, aHAJOTHYHBIC, PYJAMEHTApHBIC OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYTEH Y BCEX OPraHU3MOB.

OposorionHas Teopust Y. JlapBuna. [Ipeanochliku BO3HUKHOBEHHS JITapBHHH3MA.
JIBukymipe Cuiibl SBONIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHUUYEHHOCTH PECYpCOB, HEONpeNeNEéHHas H3MEHYHBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBII 0TOOD).

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

MuxkposBosmrorus. [Tomynsius kak equHIIa BUAa U DBOIOIUH.

JIBuxymue cuibl ((akTopbl) 3BOJIOLUWK BHJIOB B Mpupoje. MyTalMmoHHBIN Mpolecc U
KOMOWHATHBHAs M3MEHUMBOCTh. [lomymsiioHHbIe BONHBI W apeld renoB. Mzomsuus u
MUTPALIHSL

EctectBennslit oTOop — HampaBmistonuili ¢axtop sBoionuu. POpMBI €CTECTBEHHOTO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB KakK pe3ysabTaT BOMIONUH. [IpruMepsl mpucnocoOneHuit
y opranusmoB. ApoMop(}03bl U UINOATATITAIINH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaAHUS:
reorpapuueckoe, IKOJIOTHIECKOE.



MaxkposBomtorus. PopMbl IBOJONUU: (UICTHYECKAs, JUBEPICHTHAs, KOHBEPreHTHas,
napamensHas. HeoOparumocTs 3BomONNN.

[IpoucxoxaeHue  OT  HECHEUUATM3UPOBAHHBIX  TPEIKOB. IIporpeccupytomas
crienuajin3anus. AIIaHTI/IBHaSI paguanus.
JdemoHcTpaumnu:

[optperst: K. JIunneit, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, @. Miomiep, A. H. CeBeprios.

Tabmumer w cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «DopMbl OOpsOBI 3a CYyIMISCTBOBAHHEY,
«EctectBeHHbIi  0TOOP», «MHOTOOOpa3ue COpPTOB pacTeHuit», «MHoroobpazue mOpos
YKUBOTHBIX», «[Tomymsirum, «MyTanuoHHas W3MEHYUBOCTHY, «ApoMopdo3bI»,
«Unnoanantanum», «OOmas aereHepauusy», «/Bwxyiue cunbsl 3Bosonumn», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «['eorpaduueckoe Bug000pa3zoBaHue», « IKOJIOTUYECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKpPAcKu, HabOp MI0JI0B U
ceMsiH, KoJutekuus «[Ipumepbl 3aUTHBIX MPUCTOCOOIEHUM Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHas Moieb «CTPOEHHE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAaHHOCTH HMCKOIAEMBbIX
KUBOTHBIX U pacTeHHil», Mozens anmumkanusa «llepekpéct xpomMocomy, BIaKHbIE MpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymKum», MHKporpemnapaT «Jlpozoduina» (HOpMa,
MyTaIuu (OpPMBI KPBUTHEB U OKPACKH Tea).

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlabopaTtopnas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OJOTHUESCKOMY KPUTEPHIOY.

JlaGopatopnass pabdota Ne 2. «OmnmcaHwe TPUCIIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4yHble IIpEACTaBICHUS O 3apOXKIACHUU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: abHoreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHMOTEHHBIH CUHTE3
OpPraHMYEeCKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPKJICHUE
XUMHUYECKOH sBomonuK. HadanpHble sTanbl Ouosoruyeckoil aBomtouuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKH U UX
3BOJOLUS. POPMUPOBAHUE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emne no 3pam U nepuoaaMm. Karapxeil. Apxelckas U
npoTepo3oiickas 3pel. [lameosolickas spa u €€ mepuoaAbl: KEMOPUHCKHM, OPIOBHUKCKHM,
CUIIyPUICKHM, IEBOHCKUH, KAMEHHOYT' OJIbHBIN, IEPMCKHMN.

Me3o30iicKkas 5pa 1 €€ epUuoAbl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaitHo301icKast 3pa u e€ nepuopl: MaaeoreHOBbIN, HEOT€HOBBII, AHTPOTIOT€HOBBII.

XapakTepucTuKa KiIMMaTa U TeOJIOTMYECKHX MpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENBFHOTO M KXHUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHd W KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpa)keHue 3BOIOUMUA. OCHOBHBIE CUCTEMATHUYECKHE
TPYIIIbl OPraHU3MOB.

DOBOJIIOIMSL  YENIOBEKa. AHTpPOINOJOTUsi Kak Hayka. Pa3BuUTHE TpeacTaBlIeHHN O
MIPOUCXOKACHUH YelloBeKa. MeTo/1bl u3ydeHus: auTpornorenesa. CxoAcTBa U pa3inyus YeloBeKa
1 KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHNE YEIOBEeKa.



JBwxyme cuibsl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTeCcTBEHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJIICHUE OPYAUN TPYZa, MBIILICHHE,
peub.

OcHOBHBIE CTaJUM M BETBU HBOJIIOLUU YEJIOBEKA: aBCTPAIONUTEKH, Uel0oBEK yMeEblid,
Yenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, Yenoek pasymuHbii. Haxonxu
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHHMSA, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OOJBIIME Pachl: €BpoOINeouHas (eBpasuiickas), HErpo-
aBcTpajiouHas  (PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOIEHHOCTH MPEJCTaBUTENIEH YENOBEYECKMX pac K YCIOBUSM CYIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

[Moptpetsr: @. Pean, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuubl u cxembl: «Bo3uukHoBeHue CoHEUHON cuCTeMbl», «Pa3BuTe opraHmueckoro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTtka», «l[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CucTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEpT CTPOEHUs
YelloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HAaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeNOBEeKa», «JlpeBHeimue monm», «/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOJN», «YenoBeueckne pachi».

O6GopynoBanue: wmymspku — «lIpoucxoxaenne yenoBeka» (OIOCTBI  aBCTPAJIOTUTEKA,
MUTEKaHTPOIla, HeaHJepTalblia, KPOMAaHbOHIIA), CIACHKU WJIK M300pakeHHUs KaMEHHBIX OpYAMii
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomsia, ckpediia), TEOXpOHOJIOTHYECKass TaOnuIla,
KoJuteKusi «©@opMbl COXPAHHOCTH UCKOTIaEMbIX )KMBOTHBIX U PaCTEHUI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

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

DKCKypcusi «IBOJIOIUS OPraHUYecKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI My3eH ).

Tema 3. Opranusmbl M OKpYy:Kamomas cpejaa.

DKkonorusi Kak Hayka. 3ajadyd M pasfesbl  SKOJOTMH. MeToAbl 3KOJOTHYECKHX
UCCIeI0OBaHUM. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO UeIOBEKa.

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

Okonorudeckue ¢akropbl. Kiaccudukamus skonoruueckux (akTopoB: abHOTHYECKUE,
OMOTHUYEeCKHE U aHTpoToreHHbIe. JlelicTBre IKoIOrnYecknX (akKTOpPOB HA OPTaHU3MBI.

AbGuotuueckue  QGakTOphel:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEPHOTU3M.
[IpucnocobneHnss OpraHu3MoB K JeHCTBUIO aOUOTHUECKUX PaKTOpOB. bruonornueckrue puTMsl.

buotnueckne daktopbl. Buasl OHOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPEHIIHS,
XHUIHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusMm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCAINU3M, HEUTpaidu3M. 3HaueHHe OHUOTHUYECKUX
B3aUMO/ICHCTBUI 7S CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTenud MOMYJSLUN:
YUCJIEHHOCTb, IUJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Peryisiusi.

JdemoHcTpauuu:

[Moptpetsr: A. T'ym6onpar, K. @. Pynbe, D. ['ekkensb.



Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3emin», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJSIUH
uHpy30pun-Typenbkny», «lIuesBsie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0cOOCHHOCTH PACTCHHIA U3 PA3HBIX MECT
0oOUTaHUSD.

JIaGopatopHnas paborta Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuaeckas padorta Ne 2. «[Toac4ér MIOTHOCTH NOMYJISIANA Pa3HbIX BUOB PACTCHUIN.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl — OuOll€HO3a:  BHUIOBAs,
MIPOCTPaHCTBEHHAsd, Tpodudeckas (rnumiesas). Bunpi-nomunanTsl. CBA31M B OMOLIEHO3E.

Okojnorudeckue cucrembl (3kocucremsbl). I[loHstue 006 sKocucTeMe M OMOTEOIEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BemiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocucteMmbl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelM 3KOCHUCTEMBI: OHoMacca,
MPOIYKIHS. DKOJOTUYECKHE NHpaMUAbl: MPOAYKIUH, YUCIEHHOCTH, Ouomaccel. (CBolcTBa
9KOCHCTEM: YCTOMYMBOCTb, caMoperynanus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCHUCTEMBI. ATpPO3IKOCUCTEMBI. YpOoIKocucTeMbl. buosjorndyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHoobOpa3zue kak (akTop yCTOHYMBOCTH 3KocucTeM. COXpaHEeHHEe OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

Vuenue B. U. Bepuanckoro o 6mocdepe. I'panuiibl, coctaB U CTpykKTypa Omochepsl.
Kupoe BemiectBo u ero Qynkuun. OcoOeHHOCTH OHOc]epbl KaK TIIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (yriepoja, asoTa).
3oHaNBHOCTH OMOcdepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBo B bnochepe 3eminn. AHTpONOTEHHbIE H3MeHeHUs B Onocdepe. I'modansHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue Ipupoisl U yenoedecTBa. CoxpaHneHne OMopa3sHO0Opa3us Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallOHATIBHOTO YIPABJICHUS MPUPOIHBIMU PECYPCAMU U UX
ucrnoJib3oBanue. J[oCTikeHus OMOIOTHH U OXpaHa MIPUPOIBI.

JdemMoHcTpanum:

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

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobmiectBay, «llemn mnuTaHus», «OKoJOrMUecKas mnHupamuia», «buochepa u uenoBex»,
«JKocuCTeMa IIUPOKOJUCTBEHHOTO Jieca», «DKocucTeMa XBOiHOro jeca», «buouenos
BoJoéMa», «ArporeHo3», «lIpuMepHble AaHTPONOreHHblE BO3AECHUCTBUS Ha TMPUPOLIY»,
«BaxkHeine MCTOYHMKM 3arpsi3HEHUs BO3/AyXa M IPYHTOBBIX Boi», «llouBa — BaxHelas
cocrasisronas ouocheps», «PakTopsl Aerpagannu No4By, «I[lapHukoBeIi d3pdexT», «DakTopbl
pazmoaKTUBHOTO 3arps3HeHus Onocdepsl», «Oomas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Onochepsl», «KpyroBopoT yriepoga B OGuocdepey,
«KpyroBopoT a3ora B IpHpoOJIe».

Ob6opynoBanue: MO/IeJTb-aNTTIKAIHS «Tunuynbie OMOLIEHO3BI», repbapuii
«PactutenpHble  cooOmiecTBa», Koiuiekuuu — «buwoneno3», «BpemuTtenn — BaxHEHIINX



CEeNIbCKOXO3SHUCTBEHHBIX  KYJABTYp», TepOapuM M KOJUIGKIMM pPACTEHHH M  >KUBOTHBIX,
IIPUHAJUIeKALME K Pa3HBIM JKOJIOTMYECKUM I'pyIIaM oaHoro Buaa, Kpachnas kuura Pocculickon
Denepanyn, n300pakeHUs] OXPaHIEMbIX BHIOB PACTEHUH U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTcid TpeOOBaHUA K pe3ysbTaTaM OCBOEHHUS
00y4aromuMuCs MPOrpaMM CpeIHEero o0mero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
NpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX PE3yabTaTOB OCBOCHHS IpeaMera «BHONOrus» BBIICICHBI
CIIENYIOIINE COCTaBIIIONIME: OCO3HAHHWE OOYYAIOIMMHCS  POCCHMCKON  TpaKJaHCKOU
UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPECIICHUIO,
HaJIMYMe MOTHUBAIMU K OOydYeHWIO OWOJIOTHH, IIeJICHANPABICHHOE pAa3BUTHE BHYTPCHHHUX
YOKICHUI JTMYHOCTH HA OCHOBE KITFOUCBBIX IEHHOCTEH M MCTOPUYCCKUX TPAJIUIANA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATCIILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TIPUCYIIUMH  CHCTEME
OMOJIOTHYECKOTO O00pa30BaHMs, HaJWYHE HKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH IIEJTU U CTPOUTH KU3HECHHBIC TUTAHBI.

JIMIHOCTHBIE Pe3yJIbTaThl OCBOCHHS TpeaMmeTa «BHOJOTusS» IOCTHraloTCs B CIWHCTBE
y4eOHON W BOCHUTATEIBHOU JEATEIHLHOCTH B COOTBETCTBHHM C TPAJAMIIMOHHBIMH POCCUUCKUMU
COITMOKYJIBTYPHBIMH, UCTOPUUECKUMH U TyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, IPUHATHIMHU B
o01IecTBe TpaBWIaMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT TMpolleccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHs, PA3BUTHUSI BHYTPEHHEW MO3WIMH JIMYHOCTH, MATPUOTHU3MA,
YBOXEHHUS K 3aKOHY W TMPABOIMOPSAKY, YEJIOBEKY TpyAa W CTaplieMy IMOKOJEHUIO, B3aUMHOTO
YBaXEHUS, OEpeKHOr0  OTHONICHHUS K  KyJbTYPHOMY  HACICOUI0O W TPAAMIUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit Denepanuu, NpUpoJie U OKPYKarollen cpee.

JImyHOCTHBIE pe3yabTaThl OCBOCHHs Y4eOHOTro mpeameTa «buosiorusy M0JKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3MIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlMi, TO3WTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IEHHOCTSM POCCHIMCKOTO  OOIIecTBa,
paciIMpeHre >KM3HEHHOTO OIbITa M OIBITA JACATEIHPHOCTH B IPOIIECCE peaTu3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEILHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHIICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, yBa)K€HHWE 3aKOHA H
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIIOTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3WIMIO MO OTHONIIEHHWIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBATh B  CBOUX JCUCTBUAX HEOOXOJAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMH YOEXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSMH U COLUATHHBIM
MIOJIOKEHUEM,



TFOTOBHOCTb K COTPYJHHYECTBY B IIPOLECCE COBMECTHOTO BBINOJHEHUS YUYEOHBIX,
[I0O3HABATENIbHBIX M HCCIIEIOBATEIbCKUX 3a/ad, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH 0OCYKJICHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/ICPKAHMS,

TOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOMW JIEATEIIbHOCTH;

2) NaTpMOTUYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TAHCKOW MICHTUYHOCTH, TATPUOTH3MA, YBOKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PoAMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpY, IPOLIOE U HACTOSIILIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACICAUIO M TAMATHUKAM TPUPOJBI,
noctuxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, TOHUMAaHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUHU 3aKOHOB MPHUPOJIbI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHU S, STUHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOJMTENSM, CO3JAHMI0 CEMbBH Ha OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOMN U3HHU B COOTBETCTBUHU C TPATULUAMH HApOJOB
Poccnu;

4) 3cTeTH4YeCKOro BOCIIUTAHMS:

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

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

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

5) ¢usuyeckoro BoCHHMTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIAr OOy YHsI:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HH (30pOBOE MUTAHHE,
coOirofieHre TUTMEeHUYECKUX MPaBWII M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUSI K COOCTBEHHOMY (PU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMUMAaHWE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJIJIEKTUBHOTO 0O€30MacHOro
TOBEJICHUS B CUTYaIUAX, YIPOKAIOIIMNX 3/I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOJI,
HapKOTHKOB, KYpeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOM U COLMAIbHOM HAPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITENIBHO  BBIMIOJMHSATH  TaKylo
e TENbHOCTB;



MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeATENbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IMPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYJIBTYpBI: NMPUOOpPETEHHE OIbITa IUIAHWPOBAHUS
[IOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN Ul OKPYKAIOIIEH Cpelibl;

OCO3HAaHHKE TJI00aJIbHOI0 XapaKTepa SKOJIOTHYECKUX MPOOIeM U MMyTeH UX pelieHHUs;

CIIOCOOHOCTh MCNOJIb30BaTh NMPUOOpETaeMble NPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHUH NpoOJIeM, CBSI3aHHBIX C PAallMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIOIEeHNE
MpaBWJI MOBEAEHUS B NPUPOJE, HANPABIECHHBIX HAa COXpAaHEHUE PABHOBECHS B SKOCUCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepbl);

aKTUBHOE HENpUATHE JEeHCTBUM, NMPUHOCSIIUX Bpea OKpYXKarollell MpUpOAHOHN cpele,
yYMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MPEeaIpUHUMAEMbIX
JNENUCTBHN U NMPEAOTBPAIATh UX;

HaJM4Yue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NEeSITeIbHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA WMH B
[M03HABATEIbHOM, KOMMYHHMKAaTUBHOM M COLMAJIbHOM ITPAaKTUKE, TOTOBHOCTU K Y4YacTUIO B
MPAKTUYECKOU IEATEIbHOCTH SKOJIOTMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM MpPaKTUKH, OCHOBAaHHOIO Ha JHalore KyJabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIFOJIbMU U MIO3HAHUS MUPAa;

MOHUMaHHe crenupuku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHATILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUHU LIEIOCTHOTO MPEACTaBICHUS 00 OKPYKaIoIeM
MHpE KaK O €IMHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pPeIIeHrud IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTU OUOJIOTHH IJII COBPEMEHHOW IMBIIIM3AIMU: OOECIICUCHHS
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JJaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarb pecypcHble MpoOaeMbl Pa3BUTHSL YETIOBEUECTBA, TIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MPOoOJIeM U 00ecTieueHus mepexoia K yCTOWYMBOMY Pa3BUTHUIO, PAIMOHATHLHOMY
WCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJy4YEHUH OMOJOTHYECKMX 3HAHUU B IIEJNSAX TMOBBIIMICHUS OOIIeH
KYJIbTYpbl, €CT€CTBEHHO-HAy4YHOW TpPAaMOTHOCTH, KaK COCTaBHOMW 4YacTH (YHKIHOHATHHOU
IrPaMOTHOCTH O0yJaromuxcs, GopMUpyeMoit Mpu U3yu4eHUU OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCMHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIONMy4aeMmble 3HAHUS I aHanu3a W OOBSCHEHHS SBIICHUN
OKpYXKAIOIIEr0 MHpa M MPOMCXO/IIUX B HEM HM3MEHEHUH, yMEHHE JenaTh 0OOCHOBAaHHbBIE
3aKJIIOUEHUs] HAa OCHOBE HAyYHBIX (DAaKTOB U HMMEIOIIUXCS JaHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJIBb30BAaTh OWOJIOTUYECKUE 3HAHHS JUISL pelIeHHs
po0JIeM B peaTbHBIX )KU3HEHHBIX CUTYAIIUSX;



OCO3HAHME IICHHOCTU HAyYHOU JEATENbHOCTH, TOTOBHOCTb OCYILIECTBIISATH NMPOEKTHYIO U
HCCIIEA0BATENLCKYIO AEATEIbHOCTh HHAUBUAYAILHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 1O OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ylibTaThl OCBOGHUS y4eOHOro mpeamera «buoOJIOTHS» BKIIOYAIOT:
3HaUMMbIe JUIT  (DOPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIIMHAPHBIC
(MexmpeMeTHbIE) OOIeHayYHbIE TTOHSITHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crenu@UKy METOIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJICHUE, TIPOIIECC, CUCTEMa, HAay4dHbIH (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, HCCIIeIOBaHNEe, HAONIOJACHHUE, M3MEpPEHUE, HKCIIEPUMEHT U JPYTHX), YHUBEPCAIbHbBIC
yueOHbIe JIeHcTBUS (TIO3HABaTeIbHblE, KOMMYHUKATUBHbIE, PETYISATHUBHBIE), 0OecreurBaomne
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COIMAJIBHON KOMIIETCHITUH OO0YJarolIuxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXAUCHUIIIIMHAPHBIE,
MHPOBO33PEHUECKHE 3HAHWS W YHUBEpPCAIbHBIC Yy4eOHBIC JCUCTBUS B IIO3HABATEIHHOU U
COIMAJIBHOM MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CpEeIHEro oOIiero oOpa3oBaHUsA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (OPMYIHpPOBAaTh M aKTyaJHM3UpoOBaTh MpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CHUHTE3a, CpaBHEHMS, KiaccuuUKauu, OO0O0OIIEeHUs), PaCKpPbIBaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKHU, YCTAHABIUBATD CBSI3U C IPYTUMHU MOHATHSIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHTH PE3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh OHMOJIOTHMYECKUE MOHATHS Uil OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUYUS B pPACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUEHUS;

MIPUMEHATh CXEeMHO-MOJICTIbHBIE CPEJCTBA JAJS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHHWI B M3y4aeMBIX OMOJNOTHYECKMX OOBEKTaX, a TakKe MPOTHUBOPEUYHUI Pa3sHOro poja,
BBISIBIICHHBIX B Pa3UYHBIX HH(OOPMAIIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
Y HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTH, OIICHUBATH COOTBETCTBHE PE3yJAbTAaTOB IENSIM,
OIICHUBATh PUCKU TOCIEACTBUN ACITETbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYaATbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIECIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspenieHus npooieM, CocOOHOCTBI0O U TOTOBHOCTHIO K CaMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUICCKHX 33124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHHUS,

WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCILHOCTH IO TOJIyYSHUIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCIE TPU
CO3JaHUH YYEOHBIX U COIMATBLHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYIHOW TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pa30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y ©€ peNICHHs, HaxXOIUTh apryMEHTHI JIJIsS JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJ1aBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJMYYCHHBIE B XOJC pEIICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh TIPUOOPETEHHBIHN OIIBIT,

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

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATEIBHYID W  MPAKTHYSCKyH0 oOnacth
KHU3HEIEATCILHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 001acTeiH;

BBIJIBUTaTh HOBBIC HJICH, MpElaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI ¥ 3a]1a4H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(poOpMaImu (TEKCTe ydeOHOTO mocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VHTepHeTE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHHS, KPDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCTD;

(dbopMynHpOBaTh 3alpochl W NPUMEHSATH PA3JIMYHBIE METOJbl HPU TIOUCKE W OTOOpe
ouostornyeckoi nHGopMaIuu, HeOOXOIMMOM JIJIsl BHITIOJTHEHUST YYeOHBIX 33/1a4;

MpUOOpEeTaTh OMBIT HCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBAThH KYJITYPY aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduky, TuarpaMmsl, TaOJIHUIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOIOTHYEeCcKOU
uH(popMaluen: MPUMEHITh XUMHUYECKUE, (PU3MUeCKUe M MATeMaTUYeCKHUE 3HAKH M CHUMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATYpy, HCIOIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIJIETh HAaBBIKAMU DACIIO3HABAHHUA U 3alIUTHl  MHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiaieHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) o6menue:

OCYIIIECTBIISITh KOMMYHUKAIIMA BO BCEX cdepax >KM3HU, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WM TUCKYCCHUHU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHHUS OTHOCUTEIIbHO BBHITIONHEHHs TMpe/jiaraeMoi 3aJadd, YYWUTHIBAaTh HWHTEPECHl U
COTJIACOBAHHOCTH MO3UIUH APYTHX YUYACTHUKOB JMAJTIOTA WIIA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBA OOLICHHS, INMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOBHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMH, YMETh CMSATYaTh KOH(DIUKTH U
BECTU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEAHUKY M B KOPPEKTHOU (hopme
(bopMyITHpOBATh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

MMOHUMAaTh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMaHAHON W MHIUBUAYAIbHONW pabOThl IpU
pelIeHny OMOJIoru4YecKoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYINIOBBIX
(hopM B3aMMOJICHCTBUS MPU pPEeLICHUH yueOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0T0 YjieHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOW JesTeNbHOCTH, OpPraHM30BBIBATH M KOOPAWHUPOBATH
JEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBJATH IUIAH JEHCTBUM, paCIpelensiTh POJU C Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTe HOBBIE INPOEKTHI, OLCHUBATh WACH C INO3MLUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBIISITH TBOPYECTBO U BOOOPaKEHHUE, ObITh HHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBISBJIEHUS NpoOJeM M MX pelleHHs B
KHU3HEHHBIX M YYEOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMU LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IIOCTYIKaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3OPOBBIO M 3J0POBBIO
OKPY’KAIOILIUX;

CaMOCTOSITEJIbHO OCYILECTBJISATh TO3HABATENIbHYIO JAEATENBbHOCTb, BBISBIATH MPOOIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOM JEATENbHOCTH U
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTAaBIIATh IJIaH PELIeHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U NMPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

paclupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTECHUN;

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHUIO IIMPOKOH SpYIUIMU B PA3HBIX 00JaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KYJbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BIIJICTh HABBIKAMU MO3HABATEIHHON pe(IECKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN
Y MBICIIUTEIBHBIX TPOIECCOB, UX PE3YIHTATOB M OCHOBAHHIA, UCIIOJIH30BATh MPUEMBI pedIeKCUn
JUTsl OLICHKU CUTYalluH, BEIOOPA BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIIbTATOB JCSITEIbHOCTH;

3) npuHsATHE CeOS M APYIUX:

MPUHUMATD €051, TOHUMAasi CBOM HEJAOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIIBTATOB JCSITEILHOCTH;

MIPU3HABaTh CBOE MIPaBO U MIPaBO JAPYrUX Ha OIIKUOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU APYTOTO YEIOBEKa.

HNPEIMETHBIE PE3YJIbTATHBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOCHMIO, HHTEPHpPETAllMd U MpeoOpa3oBaHUIO 3HAHHM, BHJbI
JESITeIbHOCTH MO MOJYyYEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAaHUN B Pa3IMUHBIX Y4EOHBIX
CUTYyallMsIX, a TaKKe B peaJlbHBIX KU3HCHHBIX CHUTYyallUsX, CBSI3aHHBIX C Owojoruei. B
MIporpaMMe MpeIMeTHbIE Pe3yIbTaThl IPEACTABIEHBI 0 ToJaM 00ydeHus.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO mpenMera «buonorus» 6 10 knacce
JOJIKHBI OTPaXkaTh:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHOUN KapTHUHBI MUpa U
Hay4YHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pelIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEp)KaHHE OMOJOTMYECKHX TEPMUHOB M MOHSITHUN: XKU3Hb, KIIETKa,
opraHusM, Merabosm3M (0OOMEH BEHIECTB H  IPEBpallleHHWEe JSHEPTrHH), TOMEeoCcTa3
(camoperynsinusi), ypOBHEBasi OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIpPOU3BEICHUE
(pertpotyK1us), HACJIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTHYECKHEe TEOpHH (KJIETOYHAas, XPOMOCOMHAas, MyTallMOHHAs,
LEHTpalbHasl JOorMa MOJIeKYJsipHOi Ouosorun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BapuiioBa) u yuenus (0 eHTpax MHOTO0Opasusi ¥ MPOUCXOKIACHUS KYIbTYpHBIX pacTenuit H. U.
BasuiioBa), onpenenaTs rpaHulbl UX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHUCTEM, IMIPOLIECCOB U SIBICHUN, OpraHM3alUsi U TMPOBEACHHE OHUOJIOTHUYECKOTO
SKCIIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXK]Y HCCIEIyEMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/IbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOPHUI U 3aKOHOB, YMEHHUE JIeNaTh BHIBOJAbl HA OCHOBAHHMH MOJYYEHHBIX PE3YNIbTATOB;

YMEHUE BBIIEATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
MIpPEBpAIllEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHYecKoro oOMeHa,
XEeMOCHHTE3a, MHUTO3a, M€i03a, OIJIOJ0TBOPEHUS, PA3MHOKEHUS, UHAUBUIYATbHOTO Pa3BUTHUS
opraHu3Ma (OHTOI'€HE3);

YMEHHE TPUMEHSAThH MOJTYUYCHHbIE 3HAHUS JUIS 0OBSCHEHHUS OMOJOTHYECKHX IMPOILIECCOB U
SIBJICHUU, JJIs1 IPUHSTHS MPAKTUISCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IENIBbI0 00eCTieueHus
0€30MaCHOCTH CBOETO 3JI0POBbS U 30POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHUS HOPM



IPaMOTHOTO TIOBEJCHHS B OKpYXKAaloIell NpUPOAHON cpene, MOHMMAaHUE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JAOCTIKCHUH COBPEMEHHOW OHOJOTMH M OMOTEXHOJIOTHH Ul palMOHaIbHOTO
IIPUPO/I0II0JIB30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TI'E€HETHYECKUE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBaHNE, CLEIUIEHHOE HAcJeJ0BaHUE, COCTABIATh CXEMbl MOHOTHUOPUIHOTO CKPELIUBAHUS
JUIS MIPE/ICKa3aHusl Hacae0BaHUsI IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 Ja00opaTOpHBIM 000PYJOBAHUEM;

yMEHUE KPUTHUYECKH OIICHUBATh M HWHTEPIPETUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHHus, BKIIIOYAIOUIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MHQOpMAaIMK, HayYHO-TIOMYJSIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCICIOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTb COOCTBEHHbIE IHMCbMEHHBIE W YCTHBIE COOOIIeHMs, 00001mas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0O M3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTUH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTe M POJM OMOJIOTMHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHOUN KapTHUHBI MUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUMN: BUJI, TTOMYJSIUS,
reHoOH I, SBOJIONMS, JBWKYIIHME CHIBI  ((HaKTOpbl) DBOJIOIHUH, MPHUCIIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OKOJOTHMYECKue (aKTOpbl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLICHTHI, IIeNH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreoreHos, ouocdepa;

yMEHHME Wu3j1araTh Ouosoruueckue teopuu (BostounoHHass Tteopus Y. JlapBuHa,
CUHTETHYECKasi TEOPUs SBOJIIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactsa K. M.
bapa, dyepenoBanus riiaBHBIX HampaBiieHH U nyteil sBosronuu A. H. CeBepiioBa, ydyeHus: o
6uoctepe B. 1. Bepnaackoro), onpenensiTh rpaHULIbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUW, OpraHu3anus U TMPOBEACHHUE OHUOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIJIBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYYEHHBIX PEe3y/lbTaTOB, HCIOJB30BAHHBIX HAyYHBIX IOHATHUH,
TEOpUH U 3aKOHOB, YMEHUE JeNIaTh BBHIBOJIbI HA OCHOBAHUU TOJTYYCHHBIX PE3YIbTATOB;

YMEHHUE BBIIENSATH CYIIECTBEHHbIE TPU3HAKU CTPOEHUS OMOJOIMYECKHX OOBEKTOB: BUOB,
NOMYNSALUM, TNPOIYIIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI'€OIEHO30B M 3KOCHCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0oTOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, AECHCTBHS 3KOJOTMYECKHX (aKTOPOB Ha
OpraHMU3MBl, IEPEHOCA BEIIECTB U NIOTOKA YHEPTHH B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUN
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OUOTC€OXMMHUYECKHUX IUKIOB B
ouocdepe;

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1IEIIbI0 00eCTIeYeHUs
0€30IIaCHOCTH CBOEr0 3JI0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJeH, COONIOJCHUS HOPM
IPaMOTHOTO TOBEJIEHHsI B OKPY)KAIOLIEH NpPUPOAHON cpene, MOHMMaHHEe HEO0OXOIMMOCTH



UCTIOJI30BAHUS JOCTUKEHUM COBPEMEHHOM Ouosiorun hIE: palMOHAaIbHOIO
IIPUPO/IOII0JIBL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEpeHOoca
BEILIECTB U SHEPTUH B AKOCUCTEMAX (LIETIH MUTAHMUS);

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

yMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHHus, BKIIIOYAIOIIYIO IICEBJOHAy4YHbIE 3HAHMSI U3 Pa3jIMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOoil wMH(pOpMAIMK, HAYYHO-TIOMYISIPHBIE MaTepUaibl), pPaccCMaTpUBaTh TIJI0OAIbHBIC
9KOJIOTMYECKHE MPoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NIMCbMEHHBIE U YCTHBIE COOOIIeHUs, 00001mas
OMOJIOTUYECKYI0 HWH(POPMAIMI0O W3 HECKOJIBKHX HMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATHIHBIN anmapaT OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTOTIT Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cucTEMBI U NX OpraHA3aIus 1 bubmorera [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUH COCTaB U CTPOEHHUE KIIETKU 8 1 bubmorexa OK
p https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KoiuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 1
BOMOIVOHHAS GHOTOHS | https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXarorias cpejia 5 1 Bubnuorexa LIOK
P PYRAIOMIES CPel https://m.edsoo.ru/7f41cc74
4 Coo01mecTBa M 3KOJIOTHUECKHE CHCTEMBI 9 Bubnuorexa LIOK
B https://m.edsoo.ru/7f41cc74
5 PesenBHOE Bhe 5 bu6mmoreka [IOK
BHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos Jlara DJIeKTpOHHbIe HH(poBbIE
Ne i/t Tema YpoKka HpaKanecxne OﬁpaSOBaTeJII)HI)Ie
Bcero H3Y4YeHH S
padoThbI pecypcehbl
bubmmoreka [{OK
1 buosorus B cucremMe HayK 01.09.2023 | https://m.eds00.ru/863e6122
https://m.edsoo0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1 bubnuoreka [JOK
2 0.5 08.09.2023
«HMcnonp30BaHKe Pa3IUYHBIX METOJIOB MPH https://m.edso0.ru/863e6122
M3yYEHUN OMOJIOTHYECKUX 0OHEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 15.09.2023 bu6mmoreka [IOK
U3y4eHHE https://m.edso0.ru/863e6564
4 XUMHAYECKUI cOCTaB KIETKU. Boma u 99 09.2023 bu6mmoreka [JOK
MHUHEPAJbHbIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHHe OCIKOB 29.09.2023 https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKUE
KaranuszaTopsbl. JlaboparopHas padora Ne 1
6 «3yueHne KaTaIuTHIYECKON aKTUBHOCTH 0.5 06.10.2023 Bubmuorexa LIOK
i ' o https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha mpuMepe aMuiIa3bl WK
KaTasas3bl)»
bu6mmoreka [JOK
7 I 13.10.2023
Yrotenozt. Jlmmm https://m.eds00.ru/863e6870
b K
8 Hyxneunosbie kucnotel. ATO 20.10.2023 nommorexa [10

https://m.edso0.ru/863e6d5¢



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
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH 1 MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [JOK

27.10.202
o Knerounas teopust 0.2023 https://m.edsoo.ru/863e6e88
10 Knerka kak 1ie10CcTHas )KUBask CHCTEMA 10.11.2023
CrpoeHnune 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas padota Ne 2 «M3yueHue bubnuorexa [JOK
11 CTPOCHHSI KJIETOK PACTCHUH, )KUBOTHBIX, 0.5 17.11.2023 | https://m.edso00.ru/863e6ff0
rpuOOB U OAKTEPHIi IO MUKPOCKOTIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpPOIIpeTapaTax U X OTIHCAHUEC
bu6moreka [IOK
12 OOMeH BelecTB WIM MeTab0JIN3M 24.11.2023 httos.//m.eds00.ru/863e766¢
bu6moreka [IOK
13 ®dortocuuTe3. XeMOCHHTES 01.12.2023 htts://m.eds00.ru/8637¢98
. bu6mmoreka [IOK
14 DHepreTUYecKuii 00OMeH 08.12.2023 htts://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKU. [[eleHne KIeTKH.
15 i/glggjfmﬂ:i;ia;zgj: 15 f&ii somma 0.5 15.12.2003 | DHommorexa LIOK
A ' o https://m.edsoo.ru/863e7dc4
KOpeEIIKa JIyKa Ha TOTOBBIX
MHKpOTIperapaTax»
buocunTes 6enka. Peakuus MmaTpuyHOTO bu6mmoreka [JOK
16 CHHTE3a 22:12.2023 https://m.edso0.ru/863e796e
bubmuoreka [JOK
17 Tpaucnsmus — OuocunTte3 Oenka 29.12.2023 https://m.edso0.ru/863e796e
bu6mmoreka [JOK
18 Heknetounsie popmbl :KU3HH — BUPYCHI 12.01.2024 htts://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 ®opMbI pa3MHOXKEHHS OPTaHU3MOB 19.01.2024 | https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e



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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK

2 Melii 26.01.2024
0 eHos 6.01.20 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJIOBBIX KIETOK.
21 OmnnonorBopenue. Jlabopatopuast padora Ne 05 02.02.2024 bubnuorexa [JOK
4 «3yueHne CTpOCHHS TIOJIOBBIX KJIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MUKPOIIpErapaTax»
bu6mmoreka [{OK
22 u .02.2024
HIVUBUIYAITBHOE PA3BUTHE OPraHU3MOB 09.02.20 https://m.eds00.ru/863e8436
['eneTnka — Hayka O HaCIEACTBEHHOCTH U bubnuoreka [IOK
2 16.02.2024
3 U3MEHYUBOCTH 6.02.20 https://m.edso00.ru/863e86f2
24 3aKOHOMEPHOCTH HACIEAOBAHUS TPU3HAKOB. 01.03.2024 bubmuorexa [JOK
MoHOTHOPUIHOE CKPEIUBAHKE https://m.edso0.ru/863e8878
o5 JlurnOpuHOE CKpeIrBaHue. 3aKOH 15.03.2024 bu6mmoreka [IOK
HE3aBUCHUMOI'0 HACJIeIOBAHUS IIPU3HAKOB https://m.edso0.ru/863e89a4
CuerieHHOE HAcJIeI0BaHKUE MPU3HAKOB.
26 Hfﬁﬁ‘iﬂfﬁfﬁffﬁ? Jf icfgggq o 0.5 22032024~ DuOmoreia LIOK
pesy pHA ' RS https://m.edso0.ru/863e8c60
JUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha FOTOBBIX MHUKPOTIpEIapaTax»
I'enetuka noma. HacnemoBanve mpu3HaKoB, bu6mmoreka [JOK
27 05.04.2024
CLIETUJICEHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
HsmenunBocts. Henaciencrsenuas
n3MeHUnBOCTh. JlabopatopHas padota Ne 6.
28 N3yuenne Moan(puKamoHHON 0.5 12.04.2024 Bubmiorexa LIOK
Y A " ' T https://m.edsoo.ru/863e8efe
W3MEHUYHBOCTH, TOCTPOCHHUE BaPHAIIIOHHOTO
psila ¥ BapuallMOHHOW KPHUBOWD»
29 HacnencrBennas u3aMeHYUBOCTb. 05 19.04.2024 bu6nmoreka [JOK

Jlaboparopnas pabota Ne 7. «AHanu3

https://m.edso0.ru/863e8efe



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MyTalui y qpo30¢HIIbl Ha TOTOBBIX

MHUKpOTIpeIiapaTax»
bu6mmoreka [{OK
r 1 26.04.2024
30 cHeTHia AeroBera 6.04.20 https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O000IICHHE IO TEME
31 «HacnencTBeHHOCTh U UI3MEHYUBOCTh 1 03.05.2024
OpPTaHU3MOB»
bubmmoreka [{OK
2 1 10.05.2024
3 Cenekuis kak Hayka i mpouece 0.05.20 https://m.edsoo.ru/863e9214
MeToas! 1 JOCTHKEHUS CEJIEKIINU PACTEHHUN bubnuoreka [IOK
33 1 17.05.2024
1 YKUBOTHBIX https://m.edso00.ru/863e9214
bu6moreka [IOK
34 BbuoTtexHoorus Kak oTpaciab MpPOU3BOJICTBA 1 24.05.2024 httos://m.eds0o.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KJIACC

KoanyecTBo yacoB

DJIeKTpOHHbIe HH(poBbIE

Nen/m | Tema ypoka IpakTHyeckue Aara o0pa3oBaTejibHbIE
Bcero H3Y4YeHH s
padoThbI pecypcehbl
bubmmoreka [{OK
1 & 7.09.202
DBOJIIOIHUS U METOBI €€ H3yICHHUS 07.09.2023 httos.//m.eds0o. ru/863ea20e
Wcropus pa3BuTus npeacraBieHuii 00 bubnuorexa [JOK
2 14.09.202
IBOJTIOIHH 09.2023 https://m.edso0.ru/863e9570
bu6moreka [IOK
M 21.09.202
3 HEPOSROTOE 09.2023 https://m.edsoo.ru/863e9cle
[Momynsiust Kak >IeMEHTapHas eIUHUIA
BHIa U dBoJtonnuU. JlabopaTopHas pabora Ne bubmuorexa [JOK
4 0.5 28.09.2023
1 «CpaBHeHHE BHIOB I10 https://m.edsoo.ru/863e99c6
MOP(}OJIOTHIECKOMY KPUTEPHUIO)
5 JIBKyIIHe CUITbI (3JeMEHTapHbIC (PaKTOPHI) 05.10.2023 bubnuorexa [JOK
IBOJTIOLHH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EctectBennslit 0T60p 1 ero Gpopmbl 12.10.2023 https://m.eds00.ru/863e9ed0
PesynbTathl 3BONIONNN:
MPHUCIIOCOOJICHHOCTh OPraHU3MOB U
7 BHUI000pazoBanue. JlabopatopHas padora Ne 05 19.10.2023 bubnnoreka [JOK
2 «Onucanue MpUCcocoOICHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
bu6mmoreka [JOK
8 H 26.10.2023
AUPABIICHITE 1 TyTH MARPOSBOIIONIH https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOIOINHN 09.11.2023



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

Wcropus xu3Hu Ha 3emiie U METObI €€

10 16.11.2023
W3YYCHUS
bu6mmoreka [{OK
11 r 23.11.202
UTIOTE3BI TPOUCXOXKICHUS KU3HU HA 3eMIIe 3 023 htts://m.eds00.ru/863ea5a6
Pa3BuTHe xxu3HM Ha 3emiie 10 3paM U bubnuorexa [JOK
12 30.11.2023
nepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITBI HBOJIOIIH PACTUTEIHHOTO
U ’KUBOTHOTO MHpa. [IpakTnueckas padora bubnnorexa [JOK
1 : 7.12.202
3 Ne 1 «M3yueHne MCKOIAeMBIX OCTATKOB 05 0 023 https://m.edsoo.ru/863ea8bc
PaCTeHHIA W KUBOTHBIX B KOJUICKITHASTX)
CoBpeMeHHas cucTemMa OpraHu4ecKoro bubmuorexa [JOK
14 14.12.2023
Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) 21.12.2023 https://m.eds00.ru/863eac2c
bu6mmoreka [IOK
16 JIBwxyimue cuitbl ((pakTophl) aHTPOIIOTEHE3a 28.12.2023 https://m.eds0o.ru/863ead44
17 OCHOBHBIE CTaJUU DBOJIOLNA YEJIOBEKA 11.01.2024
18 YenoBeueckue pachl U IPUPOIHbBIC 18.01.2024 bubnuorexa [JOK
aJlanTally YeJI0BEKa https://m.edso0.ru/863eaeca?2
PesepBHblit ypok. O6001IeHHE 110 TEME
19 «BO3HMKHOBEHHE U Pa3BUTHE KU3HHU HA 25.01.2024
3emiie»
20 DKOoJIorus Kak HayKa 01.02.2024
21 Cpenbl 0OuTaHUS U SKOJIOTHUYECKUE 08.02.2024 bubnunoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
AbuoTtnueckue Qakropsl. JlaboparopHas
b K
22 pabota Ne 3. «Mopdosoruueckue 0.5 15.02.2024 Homorexa LIO

0COOEHHOCTH pacTEeHUI U3 Pa3HbIX MECT

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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https://m.edsoo.ru/863eaea2
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oOutanusy. Jlaboparopnas pabota Ne 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEyCa

bubmmoreka [{OK
23 buoTtnueckue akropsr 22.02.2024 https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
24 nonynm'x‘nn. [TpakTrueckas pa6ouTa Ne 2 05 99.02.2024
«[TocuéT TUIOTHOCTH MOMYJISIIIANA PAa3HBIX
BHUJIOB PACTECHHIN»
bu6moreka [IOK
25 Coo0miecTBa OpraHu3MoB — OHOIIEHO3 07.03.2024 https://m.edsoo.ru/863eb46a
bu6mmoreka [IOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) 14.03.2024 httos://m.edsoo.ru/863eb46a
OcHoOBHBIE TIOKa3aTeNIN SKOCUCTEMBI.
. bu6mmoreka [IOK
27 Dkonoruueckue nupamuabl. CBoiicTBa 21.03.2024 htts://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
28 [IpupoaHbIEC IKOCUCTEMBI 04.04.2024
29 AHTPOTIOT€HHBIE IKOCUCTEMBI 11.04.2024
buocdepa — riobanpHas skocucTeMa bubnuoreka [IOK
30 Bemutu 18.04.2024 https://m.edso0.ru/863ebb5e
3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuoreka [IOK
31 ouocheps 25.04.2024 https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B OHochepe 3emiu 02.05.2024
CocymiecTBoBaHUE PUPOJBI U bubnuoreka [JOK
33 YeNI0BEYECTBA 16.05.2024 https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O000I1IEHNE TEMBI 93.05.2024

«COO6H.[CCTBE[ " 3KOJOT'MYCCKUEC CUCTEMBI»
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

buonorus, 10 knacc, [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u ap., moxa pe.
B.B.Ilaceunuxka. "UznatensctBo "[IpocBemenue”, 2019 (Jlunus XKuzun)
buomnorus, 11 knacc, [Taceunuk B.B., Kamenckuii A.A., PyouioB A.M. u ap., nox pex.

B.B.ITaceunuka. "U3narensctBo "l[Ipocemenne”, 2019 (JIunus XKuzuu)

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA
buonorus. "Jlunug xu3Hu", noypounsie pa3padotku. 10-11 knaccsl. [1aceunuk B.BY .,

[semos I'.I"., Edumona E.H., "U3natensctBo "[Ipoceemenne", 2023

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETH UHTEPHET

PDIII, 1IOK
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