MEHAECTEPCTERECO IIFPOCBEIIIENEST POCCEIAICECOR < E 0 B A TLETET

MuHHMcTepPpeTBO OGpaszoBaHMz M HAYKH XatGapoBCiKoro xpas

YnpasjgdeHHe oSpazoBaHUusa aaMHMHHcTpauua Huko/raeBCKOro

MYHHUIHMIAaJBLHOIC pafiona XaGapoBcKoro Kpast

MBOY COIIl c.KpacHoe

COI'JTACOBAHO VYTBEPXIEHO
3am.qupekxropa o YBP I[HpekTo ) LITKOJIBI
¢ Z2b=
CemepuxoBa A.C. i JleGenmeBa I'.A.

Ipuka3 Ne 61 ot «14»
082023 r.

PABOYAS ITIPOTPAMMA

(ID 421951)

y4eOHoro npeavera «buosorus. ba3oBblii ypoBeHb»

s obyyaromuxest 10 — 11 xiraccos

c.Kpacnoe 2023

"MMHHUCTEPCTBO MNPOCBEHIEHUA POCCUNCKOW ®EJEPALIMA



MuHuCcTEpCTBO 00pa30BaHUs M HAYKH Xa0apOBCKOI0 Kpas
Ynpasiienue oopasoBanus axMmuHucrpauun Hukonaesckoro
MYHUIHMIIAJBHOI0 paiioHa Xa0apoBCKOro Kpast

MBOY COIII c.KpacHoe

COI'JTACOBAHO YTBEPX/IEHO

3am.gupekropa no YBP  JIupekTop mIKOJbI

CemepuxoBa A.C. JleGenena I'.A.
ITpuka3z Ne 61 ot «14»
082023 r.
PABOYAS ITPOT'PAMMA
(ID 421951)

yueOHoro npeamera «buosorus. bazoBblii ypoBeHb»

s ooygaromuxcs 10 — 11 kmaccoB

c.Kpacnoe 2023



HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJIX0A0B K (opMupoBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwin:
koHHentyanpable nosioxkeHnst @PI'OC COO o B3aMMOOOYCIIOBIEHHOCTH LEJIEH, COAEp:KaHUs,
pe3ysbTaToB 0OyUeHUsI U TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHUKOB, IOJIOXEHHS 00
Oo0mMX HEeTSIX W MPUHIUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoii denepannu, a Takxke MOJOKECHHS O CHelupuKe OHOJIoTnHy,
e 3HAYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, OMPEIEIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naéT MpeCcTaBICHUE O LETAX, 00 00IIel cTpaTterun ooydeHus,
BOCIIMUTAaHUS M Pa3BUTHsI OOy4aromuxcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenseT 00sA3aTENFHOE MPEIMETHOE COJECpPKAHHUE, €r0 CTPYKTYpY, pachpelelieHHe I10
pasgenaM M TeMaM, PEKOMEHAYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUs YU4eOHOTO MarepHaia C
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUJaroIINXCA.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANPEAMETHBIM M IPEJAMETHBIM pe3ylibTaraM oO0ydeHus B (GopMHpOBaHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICPKaHUS OMOJIOTHIECKOTO 0Opa30BaHuUs.

B mporpamme mo Omosoruu (10—11 xmaccel, 6a30BBIi ypOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B M3y4YeHMM Ouoioruu, Omaromaps yemMy B HeW mpocMaTpuBaercs
HaIMpaBJICHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MpPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOIICHHEM K OKpYKaromen
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOILIEOMONIOrMYECKUX TEOpHUH, a TakkKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B HUX
MPOLIECCOB B IMPOrpaMMe IO OWUOJIOTHM YAEICHO BHUMAaHHE HCIOJIb30BAHUIO MOJIYYEHHBIX
3HAHWUN B IOBCEHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKA
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAIOIIEeH MPUPOJHON cpene,
aHallM3a BIMSHHUS XO3AWCTBEHHOM J[EATENBHOCTH YEJIOBEKa HA COCTOSIHHME MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 33]la4 IIKOJBHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHre y OOYYarOIIUXCSI CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero ooOmiero o0Opa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GOpMUPOBAHHE Yy OOyUaIOIIUXCA MPEJICTABICHUN O HAYYHOM KapTHHE MHpa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOIIOLMHU, CO3MaET YCIOBHUS Ui TO3HAHUS 3aKOHOB J>KHUBOM TMPHUPOIHI,
dbopmupoBanusi (GYHKIIMOHATFHOM TPAMOTHOCTH, HAaBBIKOB 3/JI0pOBOTO M Oe3omacHoro obpasza
KU3HU, IKOJOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpimioe 3HaueHue OHWONOTHS UMEET TaKXkKe HJs pPEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJa4 CpeiHEro oo1ero oopa3oBaHus, couuanuzauuu odydarouiuxcs. M3yuenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTETpalud OWOJIOTUYECKUX 3HAHUU C TPEACTABICHUSAMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
94aCTHOCTH, PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbBIE TON0XKEHUS O MpeIHa3HAuYCHUH Y4eOHOTO
npenmera «buonorus» cocTaBWIM OCHOBY Ul ONPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUS, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT16op conmepkanust yaueOHOTO mpeamera «brosorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH C
MO3ULUH KyJIBbTYpOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs JOJKHbBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUYUMBIC i1 (pOpMUpOBaHUS OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXKAIOLeHd INPUPOJHONU Cpele, BOCTPEOOBAHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOCcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBHl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM [uisi  (QOpMHUpPOBaHUs
MPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIOIINX T'YMaHU3alluU OUOJIOIrMYECKOT0 00pa30BaHHUs.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OPraHM3allMd M 3BOJIIOIUU. B COOTBETCTBHMM C 3THM B
CTpYKType yueOHOTro npeamera «buoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus xkak Hayka. MeTo/pl HaydHOTO TO3HaHUs», «KieTka kak Ouosiorndyeckas CuCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «Cucrema ¥ MHOrooopasue opraHM4eckoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOBD?, « IKOCUCTEMBI U MTPUCYILNE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u NpUOOpPETEeHNE YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IbI U PEILIEHUs Pa3IMUHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHnne Lenau u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 6a30BOM YypOBHE
o0ecreynBaeTcsl pelIeHueM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBWiaX, CIYXKAaIlUX OCHOBOW I (POPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOCHUH, MHOTO00pasMM U OCOOCHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHU3allMu,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEJOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IM03HABATENbHBIX, MHTEIJIEKTYaJIbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpoliecce aHaau3a JaHHbIX O MyTAX Pa3BUTHUS B OMOJIOTMU HAay4YHBIX B3IVIAJOB,
U U NIOAXO0I0B K U3YUEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy oOOydaroumuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH U OLIEHUBAThH SIBICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMH 3HAHUH U OIBITA, NOJYYECHHBIX NPU U3YYEHUU OMOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHUH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTHYECKHUX
3HAHUW B TPAKTUYECKOW JESATEIBbHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIMLMUHCKHUX
TEXHOJIOTUI 1 arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOSKJEHHOCTH B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM XHBOM MPHPOJIBL,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUs] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEOBAHUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;



pUMEHEHHE TMPUOOPETEHHBIX 3HAHMN W YMEHUH B TOBCEJAHEBHOM JKM3HU JUIS OLECHKH
MOCIIE/ICTBUI CBOEH JEATENBHOCTH 1O OTHOMIIEHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOICHNE Mep TTPO(DUIAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero oopasoBanusi «buonorusy, ulydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YYEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obiactu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

st u3ydenust OMoJIoruu Ha 6a30BOM YPOBHE CpelHEro o0miero oOpa3oBaHusi OTBOAUTCA
68 yacos: B 10 kimacce — 34 yaca (1 gyac B Henemno), B 11 kimacce — 34 yaca (1 yac B Hezelno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HAYK.

Mertomp! MO3HAHUS KUBOM TPUPOBI (HAOIIOIEHNE, SKCIIEPUMEHT, OTIMCAaHKE, H3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPaKTH4YeCKUE PadOThI:

[IpakTnueckas padora Ne 1. «lcnonp3oBaHuEe pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMbI) Kak MpeAMET H3ydeHus Ouonoruu. OTIuune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiicTBa OWocucTeM ¥ HX pa3HOOOpa3ue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJISIIIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpaumnu:

Tabmuupl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpPraHU3AIMH KUBOM
MIPUPOIBI».

O6opynoBanue: moaens mosekyiasl JJHK.

Tema 3. XuMHYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3JEMEHTHI. Bo/ia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMK BOJbI M MHUHEpAIbHBIX BELIECTB B KieTke. [logmepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIIOTH — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHUMBbIE aMHHOKUCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOPWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GyHKIMN OEIKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Omimuus  ¢GepMEHTOB  OT
HEOPraHMYECKNX KaTaln3aToOpPOB.

VYraeBoJipl: MOHOCaxapupsl (II0K03a, pudo3a u JIe30Kkcupubdo3a), nucaxapuasl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeJIoa03a). buomorndyeckue GyHKIUU
YTJIEBOJIOB.

Jiunuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruapodoOHBIE
cBoiicTBa. buonornveckue ¢yHknuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB U JIMIHJIOB KaK
VCTOYHUKOB PHEPIHH.



Hyxneunossie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEDPBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorus — Hayka o kierke. Kileroynas teopus — npumep B3aMMOJCHCTBUS UACH U
(axTOB B HAYYHOM TO3HAHUH. METOIbI U3YYCHHS KIICTKH.

Knerka kak nenocrHas xuBas cucrema. OOLue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a OerKa.

Tumbl KIETOK: JyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
MpoKapuoTHUeckoi kieTku. Kietounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENbHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTEHKA, TIMKOKAJIUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHougbl.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxu, nu3zocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHApPUH, IIacTUibl. lIpomcxoxaeHne MHUTOXOHAPUM W TUIACTHUA.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIA EHTP, EHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BritoueHus.

SAnpo — perynstopHslil nueHTp kinetku. CTpoeHue aapa: sijaepHas o00J0uKa, KapuoIruia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MPHUPOJIEY,
«PacrpeneneHne XuMUYECKUX NIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJIbI», «buocunTes Oenka», «CTpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxneunnossie kucinotel. [JHK», «Ctpoenue mosekynbr AT®y», «CTpoeHrue 3yKapuoTHUECKOM
KieTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KieTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHHE AApa KIETKN», «YTIIEBOIABD?, «JIHIuIbD).

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHME A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTEpUaIbHBIX
KIIETOK.

JlaGopaTopHble H IPaKTHYecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIWTUYECKON aKTUBHOCTH ()epMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTauasbl)».

JlaGopatopHass pabota Ne 2. «l3ydyeHue CTpOEHHs KIETOK pacTEHUH, XHUBOTHBIX U
OakTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7KusHeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISIMS (IJTaCTHUECKUH OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00MeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTaboausma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpPOGHBIN U rereporpodusii. Posib dpepmeHTOB B 0OMEHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢dorocuHTE3A.
D¢ dexTuBHOCTH (PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JUIs *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIILIEHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.



XemocuHTe3. XEMOCHUHTE3UPYIOIMe OaKTepuu. 3HAYEHUE XEMOCHUHTE3a MJisl KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KJeTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTalbl SJHEpreTuueckoro oomena. I'nmukonus. bpoxxenue n
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTENbHOE
dbochopummpoBanue. DPPEKTUBHOCTh IHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MH@OpMalKu B KieTKe. ['eHeTHuecKuil KoJ M ero cBoicTBa. TpaHCKpUMIIUS —
marpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsle Qopmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuit). OcoOEHHOCTH CTPOEHUS U )KMU3HEHHOTO 1IMKIIa BUpYycoB. bakrepuodaru. bonesnu
pacTeHMi, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHonepuinTa 4eaoBeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza M HHTErpasa.
[TpodunakTrka pacpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIM.
JdemoncTpauuu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuuer wu  cxembl: «Tunel  muranmsy, «Metabonuzm», «MUTOXOHIPHUS,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHHEe TreHa», «CuHre3 Oenka», «l'eHeTnueckuid  kom», «Bupycsi»,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxrepuodaray,
«Pemmukarus JTHK».

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

Tema 5. PazmHokeHHe M HHAUBUIYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii muKn, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. Ilporecchr,
npoTekaromue B uHTepdasze. Permmmkamus — peaknus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. J[MIUIOWIHBIM M TarIOWIHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonorudeckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdmiue Ha pasHbIX
CTaAMSIX MUTO3a. BHOJIOrMYecKuil CMBICIT MUTO3A.

[Iporpammupyemas rudesnb KIETKH — aromnTo3.

@opMBl  pa3MHOKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrnolioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE IS
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meito3. Cragun Meno3za. Ilponeccsl, mpoucxoadmue Ha cragusax Mmenosa. Ilosenenune
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbIci 1 3HaU€HUE Meio3a.

I'amerorenes — mpoiiecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [1070BEIE jKeTe3bl:
CEMEHHHUKHU M sSu4HuKH. OOpa3oBaHME U Pa3BUTHE MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30u,
SIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OCOOEHHOCTH CTpOEHUS SHIEKIETOK W
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTEHE3). OMOpHOHANbHOE pa3BuTHe (IMOpHOTEHE3).
Ortanbel 3MOPHOHATIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX J>KHBOTHBIX: JIPOOJIEHWE, TacTPYIIsIIus,



opranorenes. IloctamOpuonansHOe pa3BuTHe. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHA: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BimsiHue cpensl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct n pa3Butue pacrenuil. OHTOreHe3 BETKOBOI'O PAacCTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Muto3», «Meios», «lIpsamoe u Henpsmoe pa3Butue», «l'amerorenes y
MJICKOTIUTAIOIINX U YelloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«lifuexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenne kietkny», moaens JJHK, moaens metadazHoil XxpoMOCOMBI.

JlabopaTopHble U NPAKTHYEeCKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlabopatopnast pabora Ne 4. «/3ydeHue CTPOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTus TeHETHMKH. PoJjib mUTONOTHMM M
SMOpHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitag poccuiCKuX U 3apyOeKHbBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTonpl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOJIb3yeMasi B
CXeMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Menzaenem.
MonorubpuaHoe cKpelMBanme. 3aKoH eAMHO-00pa3usi THOpUI0B nepBoro nokojenus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. ['mnore3a uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  ckpemuBaHHE. 3aKOH  HE3aBUCUMOTO  HACJIEIOBaHHUS  MPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI JUTHOPHIHOTO CKpEIIMBAHMS. AHAIM3UPYIOIIEe CKpellMBaHUE.
Hcnonp30Banne aHAIM3UPYIONIETO CKPEIIMBAHUS ISl ONIPEAETICHHS T€HOTUIIA OCOOH.

CuerieHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacjeA0BaHuIo reHoB. HapyllieHue clenieHys TeHOB B pe3ybTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10JIa. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMeTHble Opranu3mbl. HaciiemoBaHue INpU3HAKOB, CUEIUIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Bubl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HAcJIeACTBEHHAas. Poib cpensl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuoHnHas kpuBas. Hopma peakuuu npusHaka. KosimdecTBeHHbIE U
Ka4yeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBOHCTBa MOIM(UKAIIMOHHON H3MEHUYNBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHAaTHMBHONW W3MEHYMBOCTH. MyTalmoHHas
n3MeH4YnBOCTh. Krnaccuukamuss Mmyranuii: TeHHblE, XpPOMOCOMHBbIE, TI€éHOMHBIe. YacToTa H



MPUYMHBI MyTalii. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEIACTBEHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YeEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKHN, MOJICKY/ISPHO-
reHeTuyeckuii. COBpEMEHHOE OIpEeNeNIeHUe TIEHOTUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TCHOTUITUPOBaHUE, B TOM umcie ¢ momoripio [11P-ananm3a. HacnencrBenusie 3a0o0ieBaHUS
YyelloBeKa: TIeHHble 0oJyie3HH, OO0JIE3HM C  HACJIEJCTBEHHOW  IPEeApacrnoioKEHHOCTHIO,
XpoMOocoMHBIe Oosie3Hu. CoMarhueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro obpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hell. MeauKo-reHeTHUeCcKOe KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEIUIIMHCKOM T'€HETUKU B
MPEAOTBPAIIECHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUMN YeJIOBEKa.

JdemoHncTpaumnu:

[Hoptpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €TO IIUTOTEHETHYECKass OCHOBAY,
«3aKOH pacHIeIIeHUss M €ro IMTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThI TaMeTy,
«/lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeicTBre aueNbHBIX T€HOBY, «['€HeTuYecKkne KapThl paCTEHMM, )KUBOTHBIX
U yesoBeka», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJENIOBaHHUS, CLEIJIEHHOTO C MOJIOMY,
«KapuoTunsl dYemoBeKa W JKUBOTHBIX», «Bumbl wu3MeHunBOoCTHY, «MoOaudukauoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTB.

O6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHUHUpOBaHUe», «urulOpunnoe ckpemmBanuey», «llepexkpéct Xpomocom», MHUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIIILEB U OKPACKH Teja), repdbapuit
«I"opox MmoceBHOW».

JlaGopaTopHble M IPaKTHYeCKUe padoThl:

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

JlaGopaTtopnast pabota Ne 6. «3yueHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psifia U BApUAILIMOHHOW KPUBOI».

JlaboparopHas pabora Ne 7. «AnHanu3z wmyrtamuil y JIpo30Quibl Ha TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckas pabota Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOT M.

Cenekuus Kak HayKa U mpolecc. 3apoxKIeHUe celeKUnu U goMectukanusa. Yuenue H. .
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIE METOBI CelIeKIMU. MacCoBBIf U WHANBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u KUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOPOICTBEHHOE CKpEIIUBaHUE — MHOPHUIMHT.
Uncras nuHus. CkpemyBaHue YUCTBIX JUHUNA. ['erepo3uc, wuiam TuUOpuUgHAs Cuia.
HeponctBennoe ckpemmuBanue — ayropuaudr. OtaganéHHas TuOpuauzanvs u e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJyYeHUE MOJUIIONAOB. J[OCTHKEHUS CENeKLIHMH pacTeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas HHXKEHepus. OTambl CO3/aHus
pexomOunantHot JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHUE pacTeHuil. KinoHMpoBaHHE BBICOKOTIPOIYKTUBHBIX
CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OSTHYecKue mpodmembl. I'MO —
F€HETUYECKU MOJIU(ULIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanmu:

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

Tabmumer 1 cxembl: Kapra «L[eHTpBI TPOUCXOXKIEHUS W MHOTO00pasus KyJIbTYypPHBIX
pactenuit», «Ilopoapl nOManIHUX >KUBOTHBIX», «CopTa KYJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWeanoBayn, «llomumiongusy, «OOBEKTHI
ouorexHonorun», «Kierounsle KylbTypbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHUE U TNEpEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0J0OB M KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuit, repOapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOJBI U JOCTHKEHHUS CEJICKIIMA PACTCHWH W JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoa0OLMOHHAS 0MOJIOTHS.

[Ipennochlnk BO3HMKHOBEHHSI 3BOJIIOIMOHHON TEOpUH. DBOJIIOIIMOHHAS TEOpUs U €€
MeCTO B OMoJioTHH. BiusiHrE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHAeTEIbCTBA HSBOMIONMU. IlaleOHTONIOTHYECKHE: TOCIEAOBATEILHOCTE MOSBIICHHS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoaHbie popMbl. bruoreorpaduueckue: cxoacTBo
1 pasznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOJACTBA W Pa3nyus 3MOPHOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIC, aHAJOTHYHBIC, PYJAMEHTApHBIC OpraHbl,
aTaBU3MBbL. MOJIEKYIIpHO-OMOXMMHYECKHE: CXOJCTBO MEXaHHW3MOB HACJEACTBEHHOCTH U
OCHOBHBIX META00JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHas teopust Y. JlapBuna. IIpeanochliku BO3HUKHOBEHHS JIapBHHH3MA.
JIBuKyImue CHiIbl SBOMIONMH  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECYpCOB, HEONpenesléHHas HW3MEHYMBOCTh, OOpb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopus 3Bosonun (CTI) u €€ 0CHOBHBIC MMOJI0KECHHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAA U 9BOJIOLUH.

JIBuxkymue cuibl ((akTopbl) 3BOJIOLNWK BHJIOB B Mpupoje. MyTalMmoHHBIN Mpollecc U
KOMOMHATHBHAs M3MEHYMBOCTh. [lomymsiyioHHbIE BONHBI M apeld reHoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTOop — HampaBisionuili ¢axtop sBoidtonud. DPOpPMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yiabTar Boronuu. [Iprumeps mpucnocoOneHuit
y opranuzmoB. ApoMop(h03bl ¥ UINO0-aJaNTaLUH.

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



MakposBomtorus. @opMbl 3BOJIIOLMH: (pueTHYecKas, JAWBEPreHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEHUAIM3UPOBAHHBIX  MPEJIKOB. IIporpeccupyromast
crienuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHcTpaumnu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromiep, A. H. CeBep1ios.

Tabmumer w  cxembl: «Pa3BuTHE OpraHmyeckoro Mupa Ha 3emie», «3apoJbIH
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOpeOBI 3a CYIIECTBOBAHUECY,
«EctectBeHHbi  0TOOP», «MHOrOOOpasue coOpTOB pacTeHuit», «MHOrooOpasue Mopos
YKUBOTHBIX», «[Tomymsiium, «MyTanuoHHas U3MEHYUBOCTHY, «Apomopdo3sD»,
«Ummoanantanun», «OO0mas nereHepaius», «JBwkymue cuiabl dBoonun», «Kapra-cxema
Mapupyra nyremectBus Y. Jlapsuna», «bopnba 3a cymiectBoBaHue», «lIpucrnocoOieHHOCTh
opranu3MoBy, «l eorpaduueckoe BUA000pa3oBaHue», « IKOJOTHUECKOE BHI000pa30BaAHHUEY.

OO6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU OKPACKH, HA0OP TUIOJIOB U
ceMsiH, KoJuteKIus «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJIEHUS YBOJIONUNY», 00BEMHA MOENb «CTPOEHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, Kosutekmus «DOpPMBI COXPAaHHOCTH HCKOITAeMBbIX
KUBOTHBIX W PACTeHHI», Monenb anmmmkaius «llepekpéct xpoMocomy, BIaKHBIE TpenapaThl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATYIIKM», MHUKpompernapaT «Jlpo3zoduna» (HOpMa,
MyTaruu (OpPMBI KPUTHEB U OKPACKH TEA).

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OJIOTHIESCKOMY KPUTEPHIO).

JlaGopatopuass pabdota Ne 2. «OmnmcaHwe TPUCIIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIbHOTO XapaKTepay.

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

JloHayuHble TPEICTABICHUS O 3apOXKACHUU KU3HU. HaydHble rumoTe3bl BOSHUKHOBEHHS
KU3HU Ha 3emuie: aOMoOreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIbHOE  MOJATBEPXKICHUE
XUMUYECKOH 3BoJitonni. HavganpHble 3Tanbl Ononorudeckoi sBosonuu. I'unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHMKHOBEHHE MPOTOKJIETKH. [lepBble KIETKH U UX
sBoIOIHS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hum Ha 3emsie mo dpam U nepuomam. Karapxeil. Apxeiickas u
npoteposoiickas dpbl. [laneosoiickas spa u e€ mnepuoabl: KeMOpPUHCKUN, OPAOBUKCKHIA,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, IEPMCKUM.

Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickas spa u e€ nmepuo/ibl: ajaeoreHOBbIN, HEOT€HOBBIM, aHTPOTIOT€HOBBIH.

XapakTepucTUKa KiIuMaTa M TeoJIoTUYecKuX IMpoieccoB. OCHOBHbBIE 3Tallbl 3BOIIOIUU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KMBOTHBIX. [losiBreHwue,
paciBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCcKOro MHUpa Kak OTpa)keHue 3BOIOUMU. OCHOBHBIE CUCTEMATHUUYECKHE
TPYIIIBI OPTaHU3MOB.

OBOJIIOIIMSL  YENOBEKa. AHTPOINOJOrus Kak Hayka. Pa3Butrhe mnpeacTtaBieHUil o
MPOUCXOKACHUH YelloBeKa. MeTo1bl u3ydeHus: auTpornorene3a. CxoAcTBa U pa3linyus YeloBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHHUE YETOBEKa.



JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTeCTBEHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZa, MBIILICHHE,
peub.

OcHOBHBIE CTagUM M BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
Yenosek mnpsmoxomdamui, YenoBek HeaHaepranbckuil, Yenoek pasymuHbii. Haxonxu
HCKOIIA€MBIX OCTaTKOB, BpeMs CYILIECTBOBAHHUS, 00JIACTh PACIpPOCTPAHEHUS, 00BbEM T'OJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

UYenoseueckrne packl. OCHOBHBIE OOJBIIME Pachl: €BPOINEOMIHAs (€Bpa3uiicKas), HErpo-
aBcTpajioniHas  (PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH  TPEJICTABUTENCH YENOBEYECKHX pac K YCJIOBHSM CYyHIECTBOBAHHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpauuu:

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

Tabnuupl u cxembl: «Bo3uukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTHE OpraHUYEcKOro
Mmupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «l[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBEeKa M 4YeJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOIO 4YelIoBeKa», «J/IpeBHeilmne momn», «/peBHue mogum», «llepBbie
COBPEMEHHBIE JIIOIN», «YemoBeuecknue pacb».

O6GopynoBanue: wmymspku — «lIpoucxoknenne dYenmoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIla, HeaHJepTalblla, KPOMaHbOHIIA), CIACNKU WIN M300pakeHHs KaMEHHBIX OpyAui
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIIEPHI, pyOmsia, ckpebiia), TEOXpOHOJIOTHYECKas TaOnuIla,
KoJuteKIusi «@opMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

[Ipaktueckas pabota Ne 1. «/3ydeHue UCKOMMAaeMbIX OCTaTKOB PAaCTEHUN M )KUBOTHBIX B
KOJUTEKIIUSIX).

DKCKypcusi « OBOJIOIUS OPraHUYEeCcKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAayYHBIA HIIN
KpaeBeIUECKHI MY3€H).

Tema 3. Opranusmbl H OKpY:Ka0IIasi cpeaa.

DKojorusi Kak Hayka. 3ajauyd M pa3fesibl  dKOJIOTMH. MeToAbl 3KOJOTHYECKHX
UCCIeI0OBaHUIM. DKOJOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKa.

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

Okonorudeckue ¢akropbl. Kiaccuduxamus skonornueckux (akTopoB: aOMOTHUYECKUE,
OuoTHUYecKkue 1 aHTpornoreHHsie. JlelicTBrue 3KoIornyecknx (akTopoB Ha OPraHU3MBI.

AbGuotuueckue  (GakTOphpl:  CBET, TEMIIEpaTrypa, BIAXHOCTb.  DOTONEepUOIU3M.
[IpucnocobaeHunss Opranu3MoB K JeHCcTBHIO abnoTHueckux (pakTopoB. buonornueckre puTMbl.

buotnueckne daktoppl. Buasl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHLHS,
XMUIHUYECTBO, cUMOMO3 U ero ¢opMbl. [lapazutusm, koomeparus, MyTyaau3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHOTHUYECKUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEpUCTUKU monyasuud. OCHOBHBIE MOKa3aTelyd MOMYJIALHH:
YUCJIEHHOCTb, IUIOTHOCTh, POKJAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.



Tabmuuer u cxemsl: kapra «lIpupoanasie 30ub1 3emum», «Cpeapl OOUTaHMS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJSIUH
uHpy30pun-Typenbkny», «lIuiessie nenmy.

JlaGopaTopHble U NPpaKTHYEeCKHE PAdOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0cOOCHHOCTH PACTCHHIA U3 PAa3HBIX MECT
OOUTaHUSD).

JIaGopatopHnast pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTraeckas padorta Ne 2. «[1oc4€T MIOTHOCTH MOMYJISIIHA PA3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa U IK0OJIOTHYECKHE CHCTEMBI.

CoobmecTBo  opranuzmMoB —  OuomneHo3. CTpykrypbl  OWoOlEeHO3a:  BHIOBasd,
MIPOCTPaHCTBEHHAs, Tpouueckas (rnumiesas). Bunpi-nomunanTsl. CBs31M B OHOLIEHO3E.

Okojnorudeckue cucreMmbl (3kocuctemsl). I[lonstne 006 skocucreMe UM OMOreoOlEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M IMOTOK 3HEPrUU B OdKOocuUcTeMe. Tpoduyeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie menmu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOAYKIHSL. DKOJOTHYECKHE NHPAaMUIbI: MPOJYKIIMH, YUCIEHHOCTH, Omomacchl. CBoiicTBa
AKOCHUCTEM: YCTOMUHNBOCTD, CAMOPETYIISIus, pazsutre. CyKieccusl.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE DKOCHUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBL. buonormueckoe u
XO31CTBEHHOE 3HAUEHHE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (hakTop ycTOWUMBOCTH 3KOCcHCTeM. CoxpaHeHHE OMOIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o omochepe. I'panuripl, coctaB U cTpykrypa Ouochepsr.
Kupoe BemectBo u ero (yakuun. OcoOeHHOCTH OMoc]epbl Kak TIIOOATBHOW 3KOCHCTEMBI.
JlunamMuueckoe paBHOBecHEe U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (Yyriepoja, asoTa).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B bnochepe 3eminn. AHTpONOTEHHbIE U3MEeHEeHUs B Onocdepe. I'modansHbIe
HKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue Ipupo/ibl U yenoBeuecTBa. CoxpaHeHne OMopa3HO0Opas3us Kak OCHOBA
ycroiunBoctu 6nochepsl. OCHOBa pallMOHAIBHOIO YIPAaBICHUS MPUPOJHBIMU PECypcaMu U UX
ucrnoJib30Banue. J{oCTIKeHUs: OMOJIOTHH U OXPaHa MIPUPOIBI.

JdeMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuiet u cxemsl: «llumessie nenu», «bUoIEHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobmectBa», «llenu mnutanua», «Ikonoruueckas nupamunaay, «buochepa u uenosexy,
«JKocHucTeMa IIMPOKOJUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro Jecayn, «buoreHos
BoZ0OEMa», «ArpouneHo3», «lIpuMepHble aHTPONOIeHHblE BO3ICUCTBUS Ha HPUPOAYY,
«BaxkHeline HCTOYHMKHM 3arps3HEHUs BO3/yXa M TIPYHTOBBIX Boa», «llouBa — BakHelIas
cocrasisonas ouocheps», «PakTopsl Aerpagannu nousy, «I[lapHukoBsli a3pdexT», «DakTopbl
PalmoaKTUBHOTO 3arps3HeHus Onocgepsl», «O0mas cTpykrypa 6uocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopoT yriepoga B O6uocdepey,
«KpyroBopoT a3orta B IpHPOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTUKALHS «Tunuynbie OUOLIEHO3BI», repbapmii
«PacturenbHble  coolmiecTBa», Kowiekuuu — «buomenos», «Bpemutenum — BaxkHeMIIMX



CEeNIbCKOXO3SUCTBEHHBIX  KYJABTYP», TepOapuM M KOJUIGKIMM PACTEHHH M  >KUBOTHBIX,
IIPUHAUIeKALME K Pa3HBIM 3KOJIOTMYECKUM I'pyIIIaM 0JHOro BUja, KpacHas kHura Poccuiickon
Denepanyu, n300paKeHIsI OXPaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[NIPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMUCs MPOrpaMM CpPEeIHETro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEAMETHBIM H
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs Npeamera «bHOJIOrus» BBIIEIEHBI
CIIEIYIONINE  COCTABJIAIOIINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH W CaMOONPECIICHUIO,
HaJIM4Yue MOTHBAIIUHN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/H/I, IIGJ'IGHaHpaBJICHHOC pa?,BI/ITI/Ie BHy’[’peHHI/Ix
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOGI\/’I ACATCIBbHOCTHU IECHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMI/I, HpI/IcyHII/IMI/I CUCTEME
OMOJIOTMUECKOTO 00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LICJIN U CTpOI/ITB JKN3HCHHBIC ITJIaHBbI.

.HI/I‘-IHOCTHI)IG pe?;y.]'H)TaTI)I OCBOCHUA npenMeTa «BI/IOJ’IOFI/IS[» JOCTUTAKOTCA B C€AUHCTBEC
y‘-Ie6HOI\/’I 158 BOCHI/ITaTCJIBHOﬁ JCATCIIBHOCTH B COOTBETCTBUHU C Tpa,ZII/H_[I/IOHHI)IMI/I pOCCHfICKHMH
COI_[I/IOKy.]'II)TypHI)IMI/I, HCTOqueCKHMH 158 )IYXOBHO—HpaBCTBeHHI)IMI/I IIECHHOCTAMU, HpI/IHHTBIMI/I B
o0IecTBe TpaBWIaMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MpolieccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUS M CaMOPA3BHUTHS, PA3BUTHUsI BHYTPEHHEW MO3WUIMH JIMYHOCTH, MATPHUOTHU3MA,
YBOXEHHUS K 3aKOHY WM TPABOIOPSIKY, YEJTOBEKY TPyJda U CTApIIEMy IMMOKOJEHHUIO, B3aUMHOTO
YBOXEHUS, OCPEKHOTO  OTHOMICHHWS K  KyJbTYpHOMY  HACICIUI0 W TPATUIUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepannu, IpupoJIe U OKPYKarollen cpene.

JIngHOCTHBIE Pe3yabTaThl OCBOCHHs Y4eOHOTro mpeameTa «buosiorusy M0JDKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOUIUXCsl PyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3HUIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHCHTAlUHd, TO3UTUBHBIX BHYTPEHHHX
yOCXKJICHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSAM POCCHUMCKOrO  OOIIecTBa,
pacIMpeHre >KM3HEHHOTO OIBITa M OIBITA JACATEIHPHOCTH B IPOIIECCE peaTu3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIHLHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOr0 BOCIIMTAHMSI:

cOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4YJICHA POCCUICKOTO O0IIECTBa;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATETHHOCTH MPH CO3JaHUH Y4E€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME y4YUTBIBATh B CBOUX JICUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMH yOEXKICHUSAMHU, KyIbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MOJIOKCHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEJIHHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXIEHUH CITIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMW JIEATEIIbHOCTH;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropAocTh 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACICIWI0O ¢ TaMSATHUKAM TMPUPOJIbI,
nocTuxkeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOMN KU3HHU B COOTBETCTBUHU C TPAJULUAMH HapOJOB
Poccnu;

4) 3cTeTH4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa KM3HH (30pOBOE MUTAHHE,
coOroIcHre TUTUEHUYECKUX MPaBWJI U HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHSATHH M OTHBIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHHE LEHHOCTH TMPaBWJI WHAMBUAYAJbHOTO M KOJUIEKTUBHOTO 0€30I1acHOTrO
MOBEJICHUS B CUTYalUAX, YIPOKAIOIINX 3I0POBbIO U KU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHo
NEeSTENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeATETbHOCTH, YMEHHUE COBEPIIATh
0CO3HAHHBIHN BBIOOD OyayIIeil mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPAa30BAaHHUIO HA MPOTSHKEHUHM BCei
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUSA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3emile,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS AKOJOTMUYECKOW KYJIBTYpBI: MPUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKU WX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKaIOLIEH cpeapl;

OCO3HAaHHE IJI00aJIbHOI0 XapaKkTepa SKOJIOrMUYECKUX MPOOIeM U IMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCMOJIb30BaTh MpUOOpETaeMble PU U3YUYEHUU OMOJIOTHM 3HAHUS M YMEHMS
IIpU pElIeHnH NpoOJeM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIO/IEeHUE
MpaBWJI NOBEJAEHUS B MPUPOJE, HANPABIEHHBIX HAa COXpAaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, SKOCHCTEM, OHOoCchepsl);

aKTUBHOE HENpUATHE JIeHCTBUM, NMPUHOCSIIMX Bpea OKpYXKarolleil MpUpOAHON cpele,
yYMEHHE MPOTHO3UPOBATH HEOJIArONpUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIbITA
NESITEeIbHOCTH  DKOJIOTUYECKOW  HANpaBiIEHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATHBHOW M COLIMAJIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON JESITENbHOCTH IKOJIOTUYECKOM HaIlIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

cOpPMHUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHUalliore KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3BIKOBOM M YNTATEIBCKON KyJIbTYphI KaK CPEICTBA B3aUMOACUCTBUS
MEKy JIIOJIbMU U MIO3HAHUS MUPAa;

MOHUMaHHe crenuuKku OUOJIOTUM KaK HayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIoLIeM
MHpE KaK O €IWHCTBE TMPUPOIbI, 4YeJOBEKa M O0O0IIecTBa, B TMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U peleHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU Ui COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOieMbl Pa3BUTHS YEIIOBEUYECTBA, TIOUCKA MyTEH BBIXOJA U3 II00abHBIX
9KOJIOTHYECKUX MPoOsieM U o0ecrieueHus nepexoia K yCTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATHLHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJOTMYECKHX 3HAHWN B IIEJISAX TMOBBIIMICHUS OO0IIen
KYJIBTYPbI, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM dYacTu (YHKIHOHATHHON
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit mpu U3y4eHuu OUoJIOTHH;

[IOHMMAaHUE CYIIHOCTH METOAOB IIO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMs Ui aHaluu3a M OObSICHEHUS SBJICHUH
OKpYXXAloIllEro MHpa M HPOMCXOJIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKJIIOYEHUST HAa OCHOBE HAYYHBIX (PAaKTOB W MMEIOLIMXCS JAaHHBIX C IEJbI0 TOJY4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIHO HCIOJb30BAaTh OWOJIOTUYECKUE 3HAHUS ISl pEIleHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUX;



OCO3HAHME IICHHOCTU HAyYHOW NESATENbHOCTH, TOTOBHOCTH OCYIIECTBJISATH NPOCKTHYIO U
HCCIIEA0BATENLCKYIO NEATEIbHOCTh HHAUBUAYAILHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpA30BAHUIO U CaMOO0Opa30BaHHIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHHU C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHUSI yueOHOTo mpenmera «buosiorusy BKIIOYAIOT:
3HAUUMBbIE 1T (DOPMUPOBAHHS MHUPOBO33PEHUSA  OOYYAIOMIUXCS  MEKIUCIUTUTHHAPHBIC
(MexTpeMeTHbIE) OOIIeHayYHbIE TTOHSITHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBJICHUE, TIPOLIeCC, CUCTEMa, Hay4dHbIM (akT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIEeIOBaHNUE, HAONIOJCHUE, M3MEpPEHUE, HKCICPUMEHT U JPYTHX), YHUBEPCAIbHbBIC
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITHUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPAMOTHOCTH W COIHAIBHOW KOMIIETEHIIMH OO0YyJaronuxcs,
CIIOCOOHOCTh 00y4Jaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITNHAPHBIE,
MHPOBO33PECHUECKHE 3HAHWS W YHUBEpPCAJIbHBIC Y4YeOHBIC IEHCTBHS B TIO3HABATEIIBHOW U
COLIMAIBHON MTPAKTHKE.

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHS IMPOTPaMMBI CPEIHETO OOIIeTo 00pa3oBaHUS
JTOJDKHBI OTPaKaTh:

OBiajeHHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JJoruuecKue AeficTBHUs:

CaMOCTOSITENIBHO (POpMYNIHpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHaiu3a,
CUHTE3a, CpaBHEHMS, KiaccU(pUKaIMU, OO0O0OIIEeHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMU);

OTpEeeNATh LEeIN NAeATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JIOCTHUKECHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIO0JIb30BaTh OHOJIOTHYECKUE MOHATHS JUIsi OObsCHEHUs (AaKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS. B pacCCMATPUBAEMBIX SBJICHUSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHAITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHHWI B M3y4aeMBbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUIl Pa3HOro poja,
BBISIBIICHHBIX B Pa3IUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JI€ATEIHHOCTh, OLICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPabOTy B YCIOBHUSX pPEaTbHOTO, BHUPTYaIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 0a30BbI€ HCCJIEA0BATEIbLCKHE AeHCTBHA:



BIIQJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOW M MPOCKTHON JESITEIbHOCTH, HABBIKAMU
paspernienus mpodsieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUIECKHX 331249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCIILHOCTH IO IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHUIO B YUCOHBIX CHUTYAIMSIX, B TOM YHCIE TPU
CO3JaHUH YIEOHBIX U COIMABHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a/Ja4M B 0OPa30BATCIIEHOW IEATEIHHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3MpPOBATh 3a1ady, BBIIBUTATH
TUTNOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTBhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aQHAIM3MPOBATh TIOMYYCHHBIE B XOJE pEMICHUS 3a]add  pe3yiIbTaThl, KPUTHYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCCUOHANBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAaHUS B  [O3HABATCIBHYID W  MPAKTHYSCKyH0  oOnactu
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIE HJICH, MpelaraTh OpPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI ¥ 3a]1a9H, IOTTYCKAIOIIHAE AT TePHATHBHBIC PEIICHHS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX
0azax HaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh HH(POPMALHIO pa3IMYHBIX BUIOB U (opm
MPEICTaBICHHS, KPDUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpE
ouosornyeckoit nHpopMaIu, HeoOX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

npHOOpETaTh OIBIT HCIOJB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, TpaduKu, TUarpaMmbl, TAOIHIIBI, PUCYHKHU U IPYTO€);

UCIIONIb30BaTh HAy4YHBIN SI3bIK B KAuyeCTBE CpPEACTBAa MPU pPaboTe ¢ OHOJIOTHMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE M MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKUE CPEIICTBA HATJISTHOCTH,

BIIaJIeTh HAaBBIKAMU DACIIO3HABAHUA W 3alIUTHl  HMHPOpPMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMUA BO BceX cepax KU3HHU, aKTHBHO y4acCTBOBATh B JAUAJIOTE
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBHITIOJHEHHSI TpeiaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOMIEHHS, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
IPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIBHOE OTHOLICHNE K COOSCETHUKY M B KOPPEKTHOH (opme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eITeJIbHOCTD:

[IOHMMAaTh U MCHOJIb30BaTh MPEUMYILIECTBA KOMAH/IHON M MHIUBUAYAJIbHON pabOThI MpH
peleHny OMoJI0ru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOW JESTeIbHOCTH, OPraHM30BbIBAaTH M KOOPAWHHPOBATH
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOErO BKJIaJa M KaXKJI0TO Y4aCTHHKAa KOMaH[bl B OOIIUN pe3ynbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IPOSIBJISTH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIMATHBHBIM.

Ogy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1CCTBUAMM:

1) camoopranuzanmus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH LIEIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILECTBIISATh MO3HABATENbHYIO JAEATEIBHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAThH COOCTBEHHBbIE 33Ja4d B O0Opa30BATENBbHOM JAEATENBHOCTH MU
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTABIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclIupATh PaMKU y4eOHOT0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIHPOKOM 3pYIUIIMK B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;



BJIAJICTh HABBIKAMH TIO3HABATENLHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICTIMTEIBHBIX MPOIECCOB, UX PE3YNIBTATOB M OCHOBAHUI, HCIOJIH30BaTh MPUEMBI pedreKcHu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHS,

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE ce0s M APYrux:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB EATEIBHOCTH;

IIPU3HABaTh CBOE ITPABO U MPABO APYrHX HA OLIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynpTaThl ocBoeHUs nporpamMMbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHHS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEPHpPETAalMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
NESITeIbHOCTH TI0 TOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX Y4eOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBSA3aHHBIX C Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPEACTABIECHBI 110 ToAaM 00ydeHusI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

C()OPMHUPOBAHHOCTb 3HAHUM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B ()OPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MUPOBO33PEHHUs, O BKJIAJIEe POCCUICKHUX U 3apyOeKHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp’KaHUE OMOJIOIMYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHusM, Merabosu3M (OOMEH BEHIECTB H  IPEBpallleHHE JSHEPruH), TOMEeOoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alusi JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEICHHE
(penpoaykuus), HaCIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOpuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISpHOW Ouosorun), 3akoHsl (I'. Mennens, T. Moprana, H. W.
BaBuioBa) u yuenus (0 LieHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuioBa), onpeaensaTh rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOrO IO3HAHUS B OMOJIOTHMU: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIECHUI, OpraHu3alus M TIPOBeJEHHE OHOJIOTMYECKOTro
SKCIIEPUMEHTA, BBIJIBUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HUCCIEAyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAHHBIX HAyYHBIX IOHSITHH,
TEOPHUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIBI HA OCHOBAHUU IOJyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBLIEISATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT M JYKapHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEBpAILEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOIO U SHEPreTHYeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, Pa3MHOKEHHUS, UHAUBUAYAJIbHOTO DPAa3BUTHS
opraHusmMa (OHTOT€He3);

yYMEHHUE MPUMEHATH MOJTy4yeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM JKU3HHU C LEJIbI0 00eCTIeUeHH S
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJeH, COONIOJCHHUS HOPM



IPaMOTHOIO IOBEJCHMUSI B OKpPY)KAIOWIEH IPUPOAHON Cpelle, NOHMMaHUE HEoOXOIUMOCTU
WCTIOJIb30BAHUS JOCTHKCHUN COBPEMEHHOW OHONOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPO/IOII0JIL30BAHUS;

YMEHHME pEellaTh 3JIEMEHTAapHbIE TI'E€HETMYECKUE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJEJI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIPE/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M MPAKTUYECKUE pabOThl, COONIONATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Jab0opaTOpHEIM 000PYIOBAHUEM;

yYMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHus, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIK, HAyYHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE ACMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaThb COOCTBEHHbIE ITHUCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIUI0 W3 HECKOJIBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.

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

c(OpMHUPOBAHHOCTh 3HAHUI O MeCTe M POJM OUOJIOTMHM B CHUCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (JOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pellIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COAEPKaHHE OMOJOTUUECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJISIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OSKOJOTHMYECKWe (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, [IeNH MUTaHUs, SKOJOrMuecKas nmupamuia, OuoreoreHos, ouocdepa;

YMEHHME Wu3jaraTh Ouosnoruueckue teopuu (dBosounoHHass Tteopuss Y. JlapBuHna,
CUHTETHYECKasi TEOPHs SBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riiaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, yd4eHUs: O
o6uoctepe B. 1. BepHaackoro), onpeneisTh rpaHULIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE U OMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBJICHUN, OpraHM3alUsi U MPOBEACHHUE OHOJIOTUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE TUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIelyeMbIMU
BETMYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJISIIUKM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B U DKOCHUCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U NMOTOKA SHEPTUH B 9KOCHCTEMaX, aHTPOTOT€HHBIX U3MEHEHUN
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4yeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PELICHUH B TIOBCEAHEBHOM MKU3HH C LEJIBbI0 00ecTIeueHHs
0€30IaCHOCTH CBOETO 3J0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKPY)KAIOLIeH NpUpOAHONW cpene, MOHMMaHHEe HEO0OXOAMMOCTU



WCTIOJIb30BAHUS JOCTIKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBIATh CXEMBbl IEepeHoca
BELIECTB U HEPIUU B IKOcHCcTeMax (LENH MUTaHuUs);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IPU
paboTe ¢ yueOHBIM U JTab0PaTOPHBIM 000PYIOBAHKEM;

yYMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX MCTOYHUKOB (CpeacTBa
MaccoBOM HMH(OpManM{, HAyYHO-TIONYJISPHbIE MaTepuaibl), paccMaTpuUBaTh IJI0OAJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IHUCHbMEHHBIE W YCTHBIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
b K
1 buonorus xak Hayka 2 0.5 nonHoreia O
https://m.edsoo.ru/7f41¢292
bubmmoreka [{OK
2 JKuBple crcTeMBI M UX OpraHU3aLus 1
https://m.edsoo.ru/7f41¢292
. bubnuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢292
b K
4 KuszHeneaTeabHOCTh KIETKHA 6 nomorexa LO
https://m.edsoo.ru/7f41¢292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
bubmmoreka [{OK
1 1
IBOMONKOHHAS bUOTOrHS 9 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK aroras cpena 5 1 bubmorexa LOK
p pyRatom et https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo0 9
000IIIeCTBa 1 PKOJIOTHYECKHUE CHUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpemst 2 Bubnmorera [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos
IpaxTieckne [ara DJIeKTPOHHBbIE HU(PPOBHIE
Ne n/m | Tema ypoka Bceero H3YYeHH S o0pa3oBaTe/ibHbIE pecypchl
padoThI
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.

) [IpakTueckas padorta Ne 1 «Vcnons3oBanue 1 0.5 bubnuoreka [IOK
pa3uYHbIX METOAOB NIPH U3YYEHUU https://m.edsoo.ru/863e6122
OMOJOTHYECKUX O0OBEKTOB

3 buonoruueckue cuctemsbl, MPOLECCHl U UX | bubnuoreka [JOK
U3y4YEHUE https://m.edsoo.ru/863e6564

4 XuMu4ecKui cocTaB KiIeTKku. Boja u | bubnuorexa [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674¢e

bu6mmoreka [JOK

5 benku. CocTtaB u cTpoeHHE OCIKOB 1 hitps://m.edsoo.rw/363¢6572
DepMeHThl — OHOJIOTHYECKHE KaTaTu3aTophl.

6 JlaboparopHas padota Ne 1 «3yueHue | 0.5 bubnunoreka [JOK
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (Ha https://m.edsoo.ru/863e6b72
MIpUMepe aMuUIa3bl WK KaTaaasbl)»

bubmuoreka [JOK

7 YraesomeL. Jlumus! ! https://m.eds00.ru/863e6870

8 Hyxnennossie kucnotsl. AT® 1 Bubmrorexa LIOK

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

9 Hcropus u MeTObl U3ydEHUS KIETKH. 1 bubnmnoreka [JOK




Kiterounas teopust

https://m.edsoo.ru/863e6e88

10 Knerka kak 11e10CTHAs )KHBas CUCTEMA
Crtpoenune 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas pabota Ne 2 «3yueHue bubnuorexa [JOK
11 CTPOCHHS KJIETOK PACTEHUM, KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIIpETapaTax U UX OTIHCAHHUE)
b K
12 OOMeH BeIEeCTB HIIM METa00JIN3M nomotexa O
https://m.edso0.ru/863e766¢
13 ®otocuaTe3. XEeMOCHHTE3 bubmorexa HOK
https://m.edsoo.ru/863e7¢98
14 DHepreTudyeckuii ooMeH Bubnmorexa [IOK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KICTKHU. JleeHne KISTKH.
Muros. JlabopaTopHas padota Ne 3
bu6moreka [IOK
15 «HaOmronenre MuTO3a B KJIETKaX KOHUYUKA 0.5
https://m.edsoo.ru/863e7dc4
KOpeIIKa JTyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunTes 6enka. Peakuus maTpuaHOTO bubnuoreka [[OK
CUHTE3a https://m.edsoo.ru/863e796¢
bu6 OK
17 Tpancnsnus — OMocHHTE3 Oeika nosmorexa I
https://m.edsoo.ru/863e796e
bu6 K
18 Heknetounsie popmbl :KkU3HH — BUPYCHI uommorexa HO
https://m.edsoo0.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmuoreka [JOK

https://m.edsoo.ru/863e7f4a




OO0pa3oBaHKe U PA3BUTHE TOJOBBIX KICTOK.
OmnonotBopenue. JlabopatopHast pabora Ne 4

bubnuoreka [IOK

21 0.5
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOIIpENapaTax»

bu6mmoreka [IOK
22 NHuBuayanbHOE pa3BUTHE OPraHU3MOB
https://m.edsoo.ru/863e8436

” I'eHeTnka — HayKka O HaCJIEeICTBEHHOCTH U bubnuorexa [JOK
U3MEHYHUBOCTH https://m.edsoo.ru/863e86{2

24 3aKOHOMEPHOCTH HACIIEIOBAHUSI TTPU3HAKOB. bubnuotexa [JOK
MonorubpuaHoe cKpeluBaHue https://m.edsoo.ru/863e8878

)5 JuruGpuHoe ckperuBaHie. 3aKoH bubnuoreka [IOK
HE3aBUCUMOI'0 HACJIENOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclieZJOBaHUE MTPU3HAKOB.

JlaGopaTtopnast pabota Ne 5 «M3yuenue
bu6mmoreka [JOK
26 pe3ynbTaTOB MOHOTHOPHIHOTO U 0.5
https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha FOTOBBIX MUKPOIIPENapaTax»

7 I'eneruka nona. HacnenoBanue npu3HaKoB, bubnuoreka [JOK
CLICIUICHHBIX C I10JIOM https://m.edso0.ru/863e8c60
N3menunBocTes. Henacnencreennas
M3MEHYUBOCTh. JJaboparopHas padoTa Ne 6.

28 N3yuenne MoaupuKalMOHHOW H3MEHYHBOCTH 0.5 bubmmorexa [TOK

yi A H ’ ) https://m.edsoo.ru/863e8efe
MIOCTPOECHUE BAPUALIMOHHOTO Psiaa U
BapUallMOHHON KPUBON»
HacneacrBeHHass U3MEHYMBOCTD.
29 JIaGopatopHas pabota Ne 7. «Ananu3 0.5 bubnuoreka [IOK

MyTalui y qpo30¢uiibl Ha TOTOBBIX
MUKpOIIpernaparax»

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




bubnuoreka [IOK

30 I'eneTnka uenoBeka 1
https://m.edsoo.ru/863e8d78
PesepBHEIil ypok. O000IICHHE TTO TEME
31 «HacnencTBeHHOCTh U N3MEHUYUBOCTD 1
OPraHu3MOBY
32 Cenekius Kak HayKa M TIpoIiecc 1 bubmmorera [TOK
https://m.edsoo.ru/863e9214
3 MeTo1bl ¥ JOCTUKEHHUS CENEKIMU PACTEHUN U | bubnuotexa [JOK
J’KUBOTHBIX https://m.edsoo.ru/863e9214
bu6moreka [IOK
34 buoTtexHonorus kak oTpaciabs NPOU3BOACTBA 1
https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34




11 KVIACC

KoaudecTBo 4acoB

Newn | Tema ypoxa . Hara DJIeKTPOHHBbIE HU(PPOBHIE
Beero PaKTHYECK | WU3y4YeHHs o0pa3oBaTe/ibHbIE pecypcChl
ue padoTsl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubnmorexa [TOK
https://m.edsoo.ru/863ea20e
5 WcTopus pa3BuTus npeacraBieHuii 00 | bubnuorexa [JOK
HBOIIOIAN https://m.edsoo.ru/863e9570
3 MukposBomroIus 1 bubnmorexa LHOK
https://m.edsoo.ru/863e9cle
[Tomynsamms Kak >eMeHTapHas eUHUTIA
4 BH1a U dBoJtonnu. JlabopaTopHas padota Ne 1 0.5 bubnuorexa [JOK
1 «CpaBHEHME BHIOB 1O https://m.edsoo.ru/863e99c6
MOP(HOIOTHIECKOMY KPUTEPHIO»
5 JIBKyIue cuitbl (3JeMeHTapHbIe (PaKTOpHI) | bubnuorexa [JOK
3BOJTIOLAH https://m.edsoo.ru/863e9da4
6 EcrectBennsiii 0TO0p U €10 GOpPMBI 1 bubmorexa OK
https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOIOIMH:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padora No | 0.5 bubmuoreka [JOK
2 «Onucanue NpucnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
opraHu3ma M €€ OTHOCUTEIIBHOTO
XapaKTepa
8 Hamnpanenus u nytu Makpo3BOJIIOLIUT 1 bubmorexa OK
https://m.edsoo.ru/863e9cle
9 HeoOGpatumocTs 3BoIIOLINN 1
10 Ucropus xu3Hu Ha 3emiie U METObI €€ 1




HU3yYCHUS

11 ['unoTe3bl MPOUCXOXKACHUS KUZHHU Ha 3eMIie bubnmorera [TOK
https://m.edsoo.ru/863eaSa6
2 PazButue xxu3HM Ha 3emMIie 1o 3pam U bubnuotexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl BOJIOIUN PACTHUTEIIHHOTO
13 1 ’KUBOTHOTO Mupa. [IpakTnueckas padora 0.5 bubnuorexa [JOK
Ne 1 «M3yyeHune uckonaeMsIx OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUN U KUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa Bu6nmorexa [IOK
https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) bubmorexa OK
https://m.edsoo.ru/863eac2c
bu6moreka [IOK
16 JIBwxymue cuitbl ((pakTophl) aHTPOIIOTEHE3a hitps://m.edsoo.rw/86 3eaddd
17 OCHOBHBIE CTaJINHU DBOJIIOIMH YEJIOBEKA
13 YenoBeueckue pachkl M IPUPOIHBIE bubnuoreka [IOK
aJlanTaly 4eJIOBEKa https://m.edsoo.ru/863eaea2
PeseprubIit ypok. O6001IEHNE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE KNU3HU HA
3emiie»
20 DKoJIorus Kak HayKa
)1 Cpenbl 0OuTaHMS U SKOJIOTUYECKUE bubnunoreka [JOK
(hakTophI https://m.edsoo.ru/863eafec
Abuotnueckue Qakropsl. JlaboparopHas
” pabota Ne 3. «Mopdonornueckue 0.5 bubnuoreka [IOK

0COOEHHOCTH pacTEeHUi U3 pa3HbIX MECT
oOutanusy. JlaboparopHas pabota Ne 4.

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




«BrnusiHUEe cBETa HAa POCT U Pa3BUTHE
YEPEHKOB KOJIeyCca»

bubnuorexa [JOK
23 brotiieckue Gaitopot ! https://m.edSO(])_.Iru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonyssanud. [Ipaktudeckas padora Ne 2 | 0.5
«IIoICYET IOTHOCTH MOIMYJIALMMI pa3HbIX
BUJIOB PACTEHUI»
bubnuorexa [JOK
25 Coo01ecTBa OpraHu3MoB — OUOIIEHO3 1 https://m.edsol_.[ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 Bubamorexa [IOK
https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN YKOCHUCTEMBI.
27 Dxosnoruueckue nupamuasl. CBoMCTBa 1 bubmmorexa TTOK
skocucTen. CyKiecons https://m.edsoo.ru/863eb5fa
28 [IpupoHbIe SKOCUCTEMBI 1
29 AHTPONIOTr€HHBIE IKOCUCTEMBI 1
30 buocdepa — rimobdanpHas s3xkocucTemMa 1 bubnuoreka [JOK
3emiu https://m.edsoo.ru/863ebb5Se
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnuoreka [JOK
onocdepsl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B buochepe 3emiu 1
13 CocymiecTBoBaHHE PUPOABI U | bubnunoreka [JOK
yeJIoBeYecTBa https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O000I1IEHNE TEMBI |
«Coo011ecTBa U 9KOJIOTUYECKHE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2.5




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

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorio A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., Akunonepnoe obmectBo «M3aaTenscTBO
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., Pyorio A.M. u npyrue
/Mon pen. Ilaceunuka B.B., AkuinonepHoe obmectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://sdamgia.ru/

https://foxford.ru/wiki
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