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COIAEPKXAHHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buomornss kak Hayka. CBs3b OHOJOTMH C OOIIECTBEHHBIMH, TEXHHUYECKUMH W JPYTHMHU
€CTeCTBEHHBIMH HayKamH, (puiocoduelt, 3STUKOM, AcTeTHKOW U mpaBoM. Ponb Ouosnoruu B opMupoBannn
COBPEMEHHOM HayyHOU KapTuHbI Mupa. CucTeMa OMOJOrMYEeCKUX HaYK.

Metoapl TMO3HAHHWS KUBOW TPUPOABI (HAONIONEHHWE, OKCIIEPUMEHT, OIHMCAaHUE, HW3MEpEHHeE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabnuib! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[IpakTueckas padota Ne 1. «Mcnonp3oBaHuE pa3iIMyUHBIX METOJOB IPHU M3YUYEHUH OMOJIOTMYECKUX
0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cuctembl (OMOCHUCTEMBI) KaKk HpeaMeT HU3ydeHus Ouosoruu. OTINYME XKHUBBIX CHCTEM OT
HEOpPraHU4YECKOW MPUPOIbIL.

CpoiicTBa OmocucTeM M HMX pa3HOOOpa3ue. YPOBHM OpraHu3alil OMOCUCTEM: MOJIEKYISPHBIMH,
KJIETOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIN, TOMYJISIITHOHHO-BUIOBOM, SKOCUCTEMHBINA (OMOTE€OIIEHOTHYECKHHN),
ouochepHbIi.

JdemoHncTpaumnu:

Tabmuup! u cxembl: «OCHOBHBIE MPU3HAKH JKU3HNY, «YPOBHHM OPraHU3aIUN KUBOW TTPUPOIBD».

Ob6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XVUMHYECKUN COCTaB KJICTKH. XUMHUYECKUE DJIEMEHTBI: MaKpPOIEMEHTBI, MUKpPO3JIEMEHThl. Bona u
MHHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJbI U MUHEPATbHBIX BelllecTB B KieTke. [lognep:kanrue ocMoTudeckoro 6ananca.

benku. CoctaB u crpoeHue OenkOB. AMHMHOKUCIOTHI — MOHOMepbl OenkoB. HeszameHnumbie u
3aMEHHMMbIE aMUHOKHUCJIOTHl. AMMHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€IKOBON MOJIEKYIIbI
(mepBuYHasi, BTOpPUYHAsA, TPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHUE CBOICTBA OEIIKOB.
buonorndeckue GyHKIIMU OCIKOB.

®epMeHThl — Ouosiornyeckue Katanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIN IIEHTp, cyOcTpaTHas
cneruduanocts. Kodpepmentsl. Butamunsl. OTnnunst epMEeHTOB OT HEOPraHUYECKHX KaTalau3aTOPOB.

YrneBopl: MOHOCAaxXapuIbl (TII0K03a, pub03a U Ae30KCHuprubo3a), Aucaxapuabl (caxaposa, JaKTo3a) U
MoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, [eJUTi0J03a). buonornueckue GyHKIMU YTIEBOIOB.

Jlunupael: Tpurmuuepuasl, dochoaunuael, crepounsl. [uapoduabHO-TUAPOGOOHBIE CBOMCTBA.
buonoruueckue Qpynkiuu munuaos. CpaBHEHUE YTII€BOIOB, OCIKOB U JUIHIOB KAaK HCTOYHUKOB YHEPTHH.

Hyxneunnossie kucnotel: JJHK u PHK. HykneoTunsl — MOHOMEpPBI HYKIIEMHOBBIX KUCIOT. CTpoeHue u
¢ynkuuu JJHK. Ctpoenne u pynxuuu PHK. Buast PHK. AT®: ctpoenue un pyHKIMH.

[Mutonoruss — Hayka o kieTke. KierouHas Teopus — NmpUMep B3auMOJICHCTBUS HIeH M (aKTOB B
Hay4YHOM MO3HAaHWU. MeToabl U3y4EHUsI KIIETKH.

Knerka kak nenoctHas xuBas cuctema. OOmre Npu3Haky KJIETOK: 3aMKHYyTasi HapyXHas MeMOpaHa,
moutekyisl JIHK kak renernyeckuii anmapar, cucrema cuHTe3a Oelka.

Tumnbr kneTok: sykapuoTHyeckas U npokapuotudeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPUOTHUECKON
kiaerku. Kierounas crtenka Oakrepuil. CTpoeHHE OSYKapHOTHYECKOM KieTkH. OCHOBHBIE OTIMYHS
PacTUTENIbHOMN, )KUBOTHOM U TPUOHON KIIETKH.



[ToBepXHOCTHBIE CTPYKTYphl ~KJIETOK — KJIETOYHAs CTEHKAa, TIJIMKOKAIMKC, HX (QYHKIUH.
[Tnazmatudeckass meMOpana, e€ cBoiictBa W ¢yHkmuu. [{utomnazma u e€ opranoussl. OgHOMEMOpPAHHBIC
opraHouasl kietku: OIIC, ammapar ITonpmku, mam3ocoMmbl. [lonyaBTOHOMHBIE OpraHoMzbl KJIETKH:
MUTOXOH/pHUH, IutacTuibl. llponcxoxaenne MutoxoHapuid u riactul. Bunael nmnactun. HememOpaHHbIe
OpraHoubl KJIETKU: pPUOOCOMBI, KJIIETOUHBIN LEHTP, IEHTPUOIIN, PECHUYKH, )KT'YTUKUA. DYHKIIMY OPraHOUI0B
KJIETKU. BKirtoueHus.

SAnpo — perynsTopHslil neHTp kietku. CTpoeHue sapa: saepHas 000J0UKa, KapuoIuia3mMa, XpoMaTuH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, [Jx. Yorcon, ®. Kpuk, M.
Yunkuue, P. ®pankinun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMHUYECKHMX JJIEMEHTOB B HEXKHMBOW Tmpuponae», «PacnpeneneHue
XMUMHMUYECKUX DJIEMEHTOB B KUBOU MPUPOJEN.

Tabmuupr u cxemsl: «llepuonnyeckas Tabaua XUMHUYECKUX 3JIEMEHTOB», «CTpOEHHME MOJEKYJIb
BOJb», «buocuntes Oenka», «CTpoeHue Mosekynbl Oenka», «CtpoeHue ¢epMmenTtay, «HykienHoBbie
kucinotel. JIHK», «Crtpoenue monekynbsl AT®y», «Ctpoenue sykapuoTHUYECKOW KIeTKn», «CTpoeHue
JKUBOTHOM KJIETKW», «CTpO€HUE paCTUTEIbHON KIETKH», «CTpO€HHE MPOKAPUOTUYECKON KIIETKNY,
«CTpoeHHeE s/1pa KIETKW», «YTIIEBOAB, «JIumuas.

OGopynoBaHue: CBETOBOW MHUKPOCKOM, 000pyIOBaHWE IJIsi MPOBEJACHUS HAOMIOEHUN, U3MEPEHUH,
AKCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

Jlabopatopnass pabora Ne 1. «/M3ydeHune KaTaauTHYECKOW AKTUBHOCTH (PEepMEHTOB (Ha mTpUMepe
aMUJIa3bl WM KaTaasbl)y.

JlaGopaTtopnast padota Ne 2. «/3ydeHune CTpOCHHs KIETOK PACTEHHUM, KUBOTHBIX W OaKTEpUH MO
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax v UX OMHUCAHUEN.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeETa00JM3M. AcCCUMIIANMS (IUIACTUYECKUM OOMEH) W AMCCHUMUJISAIIUS
(oHeprernyeckuii 0OMEH) — JABE CTOPOHBI €IMHOrO Ipolecca MeTabonu3ma. Poiib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTaboIU3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpOGHBIN U rereporpodHbiii. Ponb depMeHTOB B 0OMEHE BEIECTB U
MIPEBPAICHUH SHEPTUU B KIIETKE.

dotocunre3. CBeroBas W TeMHOBas ¢aspl doTocuHTe3a. Peaknum dortocuHTe3a. DhHEeKTUBHOCTH
doTocunTe3a. 3HaueHue QoTocUHTE3a AN KU3HU Ha 3emiie. BriusHue ycnoBuil cpeabl Ha (OTOCHHTE3 U
CHOCOOBI TOBBIIICHHSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoIIe OakTeprun. 3HaUeHUE XEMOCHHTE3a JIJIs )KU3HU Ha 3eMIle.

DHepreTudeckuii oOMeH B KieTke. Paciernienue BelecTs, BbIICICHHE U aKKYMYIUPOBAHUE SHEPTUU
B KJIETKE. DTaIlbl 3Heprerudeckoro oomena. ['mukonus. bpoxkenue u ero Buasl. KucioponHoe okucieHue,
Wik KiIetoyHoe apixanue. OxwucnutenbHoe (ochopunupoBanue. DPPEKTUBHOCTH IHEPIETUYECKOTO
oOMeHa.

Peakiun matpuuHoro cunresa. ['enetnyeckas uHdopmanus u JIHK. Peanuzammst renetnuyeckoi
uHpopmanuu B kieTke. 'eHeTnueckuil kox U ero cpoictBa. TpaHckpunims — marpuuHblii cuHTe3 PHK.
Tpancnsanus — OuocunTe3 Oenka. Drtambl TpaHcnsiuuu. KoaupoBanue aMuHOKHMCHOT. Ponbs pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsle ¢opmbl ku3Hu — BHpYychl. Vcropusi oTkpbeiTus BupycoB (/. WM. HBaHOBcKkuif).
OCOoOeHHOCTH CTPOCHHUS U KM3HEHHOTO LIMKJIa BUpycoB. baktepuodaru. bone3snu pacteHuii, )KUBOTHBIX U
4eJioBeKa, BbI3bIBaeMble BUpycamH. Bupyc mmmynonedunura yenoseka (BUY) — Bo3Oynutens CIINa.
OOpatHasi TpaHCKpUNIMSA, peBepraza M HHTerpasa. IIpoduiakTuka pacnpocTpaHeHUs] BUPYCHBIX
3a00JIeBaHHIH.



JdeMoHcTpanum:

[Hoptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuiet u cxembl: «Tunsl mutanusy, «Metabonn3m», «K MUTOXOHAPUD», « IHEPTETUUCCKUN 0OMEH,
«Xnoporutacty, «Dotocunres», «Crpoenne JIHK», «Ctpoenue m (yHKIMOHUpOBaHUE reHay, «CuHTE3
Oenkay, «l'emermueckuil kom», «Bupyce», «baktepuodarm», «CTpoeHHE W KM3HEHHBIH LUKJ BHpYca
CIINa, 6axrepuodaray, «Pemmukanus JTHK».

Oo6opynoBanue: Moaenu-ammuinkanuu «Yapoenne JIHK wm Tpanckpumnius», «buocuHTe3 Oemkan,
«CTpoeHue KIeTku», MoJienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslil ukiI, WK )KU3HEHHBIA UK KieTkd. MHTepdasza u murto3. [Iponecchl, npoTekaronme B
uHTepdaze. Permmmkanms — peaknus matpuynoro cuarteza J[HK. Crpoenme xpomocom. XpoMOCOMHBII
Habop — kapuoTHN. JIUMIOUIHBIN M TaluIOWAHBI XpOMOCOMHBIE Habopbl. XpoMaruisl. LluTtonornueckue
OCHOBBI Pa3MHOXEHUS U HHIMBHUIYAIbHOTO Pa3BUTUS OPTraHU3MOB.

Henenue knetku — Muto3. Ctaauu mutosa. [Ipoueccel, nporucxoaaiiye Ha pa3HbIX CTAJUSX MUTO3A.
buonornueckuit cMbICIT MUTO3A.

[Iporpammupyemast rudesb KIETKH — alomnTo3.

®opMBbl pa3MHOKEHUSI OPraHU3MOB: Oecriooe U MmosioBoe. Buapl 6ecrnonoro pa3MHOKEHHUS: JeIeHUe
HaJBO€, IMOYKOBAHHME OJHO- U MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHME, BEreTATHBHOE PAa3MHOXKEHHE.
HckyccTBEHHOE KIOHMPOBAHUE OPTaHU3MOB, €70 3HAYEHUE IS CEJICKIINHU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOIOrO.

Meiio3. Cragun meiio3a. [Iporeccrl, mpoucxoasmue Ha craausx medos3a. [loBeaeHne xpomocoMm B
Mmeinose. KpoccrnHrosep. bruosmornueckuii cMbICT M 3HaYEHUE MEH03a.

I"ameTorenes — mpouecc 00pa3oBaHMsl NOJOBBIX KJIETOK y )KMBOTHBIX. [10JI0BBIE JKene3bl: CEMEHHUKU

u sauyHukyd. OOpazoBaHHME U pPa3BUTHE IOJOBBIX KIETOK — TrameT (ClepMaTo3ouj, sIMIeKIeTKa) —
crepMarorene3 u oBorene3. OCOOEHHOCTH CTPOEHHUS SIMIIEKIETOK W CIepMaro3ouaoB. OIIoJ0TBOPEHUE.
[TapTrenorenes.

NunuBuayanpHOe paszBuTHE (OHTOreHE3). OMOpHOHAIbHOE pa3BHTHE (dPMOpUOTEHE3). OTarmbl
SMOpPHOHAILHOTO Pa3BUTUS Yy TMO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHHE, TacTPYNSLMs, OpraHOreHes.
[TocTamOproHanbHOE pazBuTue. THUIBI TOCTIMOPHOHATIBLHOTO Pa3BUTHS: MPAMOE, HENPSIMOE (JIMYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pazButue pactenuil. OHTOT€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTA/IUU PA3BUTHSL.

JdemoncTpaumnu:

Tabmuis! u cxembl: «@OpMbI pa3MHOKEHHS] OPTraHU3MOBY, «J{BOMHOE OMIIOIOTBOPEHHUE Y IIBETKOBBIX
pacTenuii», «BereraTuBHOe pa3MHOXKEHHE pacTeHui», «Jlenenue kinetku Oakrepuit», «CTpoeHHe TOJOBBIX
KIIETOK», «CtpoeHue XxpomocoMbl», «Knerouneli mukm», «Pemmukamus JHK», «Mwutoszyn, «Meiio3»,
«IIpssmoe u HempsiMoe pa3BUTHE», «l'ameToreHe3 y MIIEKONMUTAIOUIMX M YeJIOBEKa», «OCHOBHbIE CTaauu
OHTOT'EHE3a».

O6opynoBaHue: MUKPOCKOI, MUKpoTpenaparbl «CriepMaTo30U/Ibl MIECKOTIHUTAIONIETOY, «SlilllexneTka
MJIEKONIUTAOIIEr0», «KapnoknHe3 B KIETKAaX KOpEIIKa JIyKa», MarHUTHas MOJENb-anuinkauus «/lenenue
kneTku», Moaens JIHK, Moaens meTadazHoil XxpOMOCOMBI.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JIaGopatopHast pabora Ne 3. «HabmrogeHne MUTO3a B KJIE€TKaX KOHYMKA KOPEIIKa JIyka Ha TOTOBBIX
MHKpOIpenaparax.

JIaGopatopHas padota Ne 4. «/3ydeHne CTpOEHNUs MOJIOBIX KJIETOK Ha TOTOBBIX MUKPOIIpenaparax».

Tema 6. HaciencTBeHHOCTh H H3MEHYHBOCTH OPTraHU3MOB.

IIpenmer u 3amaum reHetuku. Victopus pa3BUTHS TeHETUKU. PoJib LUTOJIOTMHM M 3MOPHOJIOTHU B
CTaHOBJICHUM TE€HETHKU. BKkiag poccuiickux U 3apyOeKHBIX YU€HBIX B pa3BUTHE TE€HETUKH. MeTobl
TeHeTUKH  (TMOPHIOJIOTUYECKUH,  IIUTOTEHETUYECKUH,  MOJEKyIsIpHO-TeHeTndeckuil).  OcHOBHbBIE
TFEHETUUYECKUE TIOHATHS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKpELIUBaHHM.



3aKOHOMEPHOCTU HacJe[OBaHMsI IPU3HAKOB, YycTaHOBiIeHHble [. Mennenem. MoHoruOpuaHoe
CKpeIllMBaHWEe. 3aKOH €IMHO00pa3zus THOPUIOB MEPBOro MOKOJCHUsA. [IpaBuiio JOMUHHpOBaHUS. 3aKOH
paciuenaeHus npu3HakoB. ['unore3a unctorsl rameT. [lonHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe CKpelmuBaHue. 3aKOH HE3aBUCHMOTO HAclelOBaHMSA NMpHU3HAKoB. LluroreHernyeckue
OCHOBBI TUTHOPUIHOTO CKpEIIMBaHU. AHATU3UpYOlIee cKperuBanue. Vcnoap30Banne aHaIN3UPYIOIIEro
CKpPEIIMBAHUSA IS ONIPEEeTICHHS TEHOTHIIa 0CO0u.

CueruieHHOE HacienoBanue npu3HakoB. Pabora T. MopraHna 1o CIeruieHHOMY HACJIeIOBAHUIO TSHOB.
Hapymienue cuenyenus reHoB B pe3yJbTaTe KpOCCUHIOBEpa.

XpOMOCOMHasl TeOpUsl HACIIECTBEHHOCTH. | eHeTuuecKue KapThl.

I'enernka mnomna. XpoMOCOMHOE OIpeJelieHue Ioja. AyToCcOMbl U  TIOJOBBIE XPOMOCOMBI.
['omoramerHsle U rereporamMeTHble Oprann3Mbl. HacnenoBanue npu3sHaKkoB, CLEMICHHBIX C OJIOM.

WN3menunBocTh. Buapl W3MeHUYMBOCTH: HEHACIEJICTBEHHass M HacleACTBeHHas. Poiib cpeabl B
HEHACJIEJICTBEHHON M3MEHYMBOCTH. XapaKTepUCTHKAa MOJU(UKALMOHHOW M3MEHYMBOCTU. BapualmoHHBIH
psn ¥ BapualnmonHasi kpupasi. Hopma peakuun npusHaka. KonmdyecTBeHHbIE U KAUECTBEHHBIE MPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOU(DUKAITMOHHONW N3MEHYUBOCTH.

HacnencrBennas, winM reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOWHAaTHBHAs M3MEHYMBOCTh. Meiio3 u
MOJIOBOM  mpolecC — OCHOBAa KOMOWHAaTMBHOM  W3MEHUYMBOCTU. MyTalMOHHAs  HM3MEHYMBOCTD.
Knaccudukanus myranuii: reHHbIE, XpOMOCOMHBIE, TéHOMHBIE. YacToTa ¥ MpUYKHBI MyTalluii. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HacieAcTBeHHOU n3MenuuBoctu H. 1. BaBunona.

BHesiepHas Hacae/1CTBEHHOCTh U U3MEHUUBOCTbD.

I'eneruka uenoseka. KapuoTtun uenoBeka. OCHOBHBIE METOIbI TEHETUKU YEJIOBEKA: F€HEAIOTUYECKUH,
OJM3HEIOBBIN, I[MTOTCHETUYECKUN, OMOXUMHUYECKUH, MOJICKYIsIpHO-TeHeTHYecKuid. CoBpeMeHHOE
ONpe/IeJICHUE TEHOTHUIIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOILBIO
[111P-anamm3a. HacmencTBeHHble 3a00JieBaHUS YeIOBEKa: T'C€HHBIC OOJIE3HH, OOJIE3HH C HACIEICTBECHHOM
MIPEeIPacoOKEHHOCThIO, XPOMOCOMHBIE Oosie3HH. CoMaThyecKkue U reHepaTuBHbIE MyTaluu. CTBOJIOBBIE
kieTku. [IpuHnunel 370poBoro oOpasza >KU3HU, TUATHOCTHKHU, MPO(UIAKTUKA U JICYEHUS T€HETUYECKUX
Oose3Heil. MeauKO-TeHEeTHYEeCKOE€  KOHCYJbTHPOBAHME. 3HAUCHHUE  MEAWIIMHCKONW  TEeHETUKH B
MPeIOTBPAILEHUH U JICYEHUU T€HETHYECKUX 3a00JIeBaHUI YeTIOBeKa.

JdemoncTpauuu:

[Toptpersr: I'. Mengaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. TumodeeB-Pecosckuii, H.
. BaBunos.

Tabmuipl u cxembl: «MOHOTHOpPHIHOE CKpEUIMBAaHHE M €ro IUTOICHETHYeCKas OCHOBa», «3aKOH
pacIleryIeHHs] U ero IIUTOIeHETUYECKasi OCHOBA», «3aKOH YUCTOTHI TaMeTy», «/lurudpunnoe ckpemuBanmey,
«luronornyeckue OCHOBBI AUTHOPUAHOTO CKpeluBaHusA», «Meho3», «B3auMoneicTBue amenbHbIX
reHOB», «['eHeTuyeckrue KapThl PacTeHMIl, )KMBOTHBIX U YEJIOBEKa», «l'€HeTHka mojay», «3aKOHOMEPHOCTH
HacJe[0BaHus, CUEIUIEHHOTO C MOJoM», «KapuoTUIbl YeloBEKa U JKUBOTHBIX», «BuUIbl U3MEHUHMBOCTHY,
«Moaudukanronnas u3MEHYMBOCTHY, «HacnemoBanue pesyc-dakropa», «['eHeTnka Tpymm KpoBU»,
«MyTanuoHHas U3MEHYUBOCTBY.

O6opynoBanue: MOJEJN-aNIUIMKALITT «MoHorubpuaHoe CKpELIUBaHUEY, «HemnosHoe
JOMHUHUpPOBaHUey, «lurubpunnoe ckpemmuBanuey, «Ilepekpéct XxpoMocom», MUKPOCKOT U MUKpOTIpenapar
«Apozoduna» (Hopma, myranuu Gopmbl KPBLITBEB H OKPACKH Telna), repbapuii «['opox moCeBHOMY.

JlabopaTopHbie H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabotra Ne 5. «l3yueHue pe3ynpTaTOB MOHOTHOPUAHOTO U TUTHOPHUIHOTO
CKpEIIMBaHUS Y IPO30(UITBl Ha TOTOBBIX MUKPOTpEnapaTaxy».

JlaboparopHass paborta Ne 6. «/3yueHue MOAMQPHUKAIIMOHHON HM3MEHYMBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUAILIMOHHOW KPUBOM».

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuil y Apo30(Guiibl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

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

Tema 7. Cenexnusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U mpouecc. 3apoxKaeHue ceiaekuuu u gomectukanus. Yuenue H. Y. BaBuiiosa o
LEHTpaxX MPOMCXOXKAECHUS U MHOTO0Opa3usi KyJbTYypHBIX pacTeHHH. LIeHTpBl MpOMCXOXKICHHS TOMAIIHUX
XKUBOTHBIX. COpT, IOpOJIa, LITAMM.

CoBpeMeHHbIE METO/bI CeNeKIMH. MacCcoBbIii ¥ MHAWBUIYAIBHBIH OTOOPHI B CENIEKIIUN PACTCHUN U
KUBOTHBIX. OlleHKa »JKCTepbepa. BIM3KOpPOJACTBEHHOE CKpellMBaHUE — WHOpUAMHI. Ywucras JuHUS.
CkpemuBanue 4YUCTbIX JuHUHU. [ereposuc, wmmu rubpuaHas cuia. HepoacTBeHHOE CKpeulMBaHuE —
ayrOopuauar. OtnanénHas tuOpuam3anus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJy4YeHHUE
MOJIMIIIOUIOB. JloCTHKEHMSI CENEKIIUN paCTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib Npou3BOACTBA. ['eHHAst MHKEHEpUsl. DTallbl CO3/1aHUsl pEKOMOMHAHTHOM
JHK wu TpaHcrennsix opranu3moB. Kierounas uHxeHepus. Knetounsle KyJIbTypbl. MUKpPOKIOHAJIBHOE
pa3MHOXeHHE pacTeHud. KIoHMpoBaHME BBICOKONPOIAYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPIraHHU3MOB.
Dkojnorudeckue u studeckue npoodsieMsl. 'MO — reneTndecku MOIUGUIIMPOBAHHBIE OPraHU3MBI.

JleMOHCTpanuu:

[Toptpetsr: H. Y. Basuiios, . B. Muuypus, I'. JI. Kapnieuenko, M. @. I1BaHoB.

Tabmuipl 1 cxembl: kapta «LIeHTpbI TPOMCXOXKIEHUS W MHOroOOpas3usi KYJIbTYPHBIX pPacTEHUI»,
«[lopoapl mOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OtnanéHHas rudpuan3aLus»,
«Pabotel akamemmka M. @. HBanoBay», «llommmnonmusy, «OOBEeKTHI OHOTEXHOIOTHNY», «KileTOUHBIE
KYyJbTYpbI U KJIOHUPOBaHHE», «KOHCTpyHMpOBaHUE U IEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB JAUKHX (OPM U KyIbTYPHBIX COPTOB pPaCTEHHIA,
rep6apuii «CelnbCKOX035HCTBEHHbIE PACTEHUSY.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJIBI U IOCTHKEHUS CENIEKIIMU PACTEeHUM M )KUBOTHBIX (Ha CEIEKIUOHHYIO
CTaHLUIO, TUIEMEHHYIO (DepMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE XO3sHCTBO, J1ab0paTopHIo
arpoyHHMBEPCHUTETA UM HAyYHOI'O LIEHTPa)».

11 KJIACC

Tema 1. IBoTrOLIMOHHASA OMOJIOTHS.

[IpennochlIki BO3HUKHOBEHHS SBOJIIOIMOHHON TeOopuUU. ODBOJIOIMOHHAA Teopus U e€ MecTo B
6uosnorun. BiusHue 3BOTIONUOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTHX HAYK.

CBunerenbctBa dBoimolMu. [laneoHTonornyeckue: MOCIENOBATENLHOCTh MOSIBJICHHUS BHJIOB B
MaJI€OHTOJIOTUYECKON JIeTONUCH, iepexoHbie (opMbl. buoreorpaduyeckue: cXoICTBO U paznuuue GayH u
(b10p MaTepuKoOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJICTBA U PA3IUUKs IMOPHOHOB Pa3HBIX BUIAOB MO3BOHOUYHBIX. CpaBHUTENBHO-
aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJIOTHUYHbIC, PyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-
OMOXMMHYECKHE: CXOACTBO MEXaHHW3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MyTeH y BCex
OpraHU3MOB.

OpousmononHas teopust Y. [dapsuna. IIpennoceuiku BO3HUKHOBEHUSI JapBUHU3MA. [[BUKyILIME CHUIIBI
BONIONMKM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOKEHHWE TIPU OTPAHUYECHHOCTH PECYpCOB,
HeonpeaenéHHas U3MEHYHBOCTh, 00pb0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopust sBoonnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBontonus. [lonynsuusa kak eqMHUIA BUIa U SBOJIFOLIUH.

HBuxymue cunbl (pakToppl) IBOJIOLMKA BHAOB B Mpupojae. MyTalMOHHBIA TpoIecc H
KOMOWHATHBHAsI U3MEHYUBOCTH. [lomysIIMOHHbIE BOJIHBI U Apeiid reHoB. M3onsius u Murparus.

EctectBeHHBII 0TOOp — HaMpaBISIOMUN (hakTop BOMOIHUHA. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OPraHM3MOB KaK pe3yiabTaT »dBoJIONUU. [IpuMmepbl mpucnocoOIeHuit y
Opranu3MoB. ApoMOP(O3bl U UIUOATATITAIIHH.

Bun u Bunoo6pazoBanue. Kputepun Buna. OcHoBHBIE (OpMBI BHI000pa3oBaHus: reorpaduyeckoe,
JKOJIOTUUYECKOE.



MaxkposBostorust. @opMbl SBOTIONHH: (UIETHYECKAs], TUBEPTeHTHAS, KOHBEPIreHTHAS, ITapaJlIe/IbHAS.
HeobpaTumocTs 3BOJIONUY.

[IpoucxoxnaeHue OT HeCHEUAIM3UPOBAHHBIX MpeAaKoB. lIporpeccupyromas crnenrain3anusi.
AnanTuBHas paguanus.

JdemoHcTpaumnu:

[Hoptpetsl: K. Jlunnel, XK. b. Jlamapk, YU. Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, .
Mirosnep, A. H. Cesepiios.

Tabmumer 1 cxembl: «Pa3BuTHE OpraHuveckoro Mupa Ha 3emiie», «3apoJbIIId TI03BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbl 00ppObI 3a cymecTBoBaHUE», «EcTecTBEHHBIH 0OTOOPY,
«MHoroob6pasue cCoOpToB pacteHui», «MHoroodpasue mopos KUBOTHBIX», «[lomymsimumy, «MyTarmoHHas
W3MCHUUBOCTEY, «Apomopdo3er», «Mmnoamanramuuy, «OOmas mereHepamus», «JBUKYIIHE CHIIBI
ooy, «Kapra-cxema wapmipyra nyremectBuss Y. JlapBunay, «boppba 3a cyliecTBOBaHUE,
«IIpucnocobiieHHocTh  opraHusMoB»,  «['eorpaduueckoe  BUIO00Opa3oBaHHME»,  «IKOJOTHUECKOE
BH1000pa3oBaHUE».

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPAaCcKH, HAOOp TUIOJIOB M CEMSH,
koJutekiust «IIpuMepbl 3aIlUTHBIX TPHUCTOCOOJNICHHN y JKMUBOTHBIX», MojJelb «OCHOBHbBIE HAaINpaBlIeHUS
IBOJIIOLMMY, 00bEMHAsA MOeTb «CTPOEHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mmpa, KoyuieKmus «DOpMbI COXPAaHHOCTH HMCKOMAEMBIX >KMBOTHBIX W
pacteHuii», moaenp anrmukanus «llepekpéct xpoMocom», BlaxHbIe mpenapaTsl «Pa3BuTue HaCEKOMOTo»,
«Pa3BuTHE IATYIIKNY, MUKpOTIpenapaT «JIpo3oduia» (Hopma, MyTranuu (OPMBI KPBIITLEB U OKPACKHU TENA).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 1. «CpaBHEeHHE BHAOB 110 MOP(POJIOTUIECKOMY KPUTEPUIOY.

JlabopatopHas padota Ne 2. «Ommcanue TPUCTOCOOICHHOCTH OpraHu3Ma W €€ OTHOCHTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4Hble MPEACTABICHUS O 3apOKACHUM XU3HU. HaydHble TMIOTE3bl BOBHUKHOBEHUS XU3HHU Ha
3emiie: abroreHes v mMaHCHIEPMUs. XUMUYECKast BOJIIONMSA. AOMOTEHHBIN CHUHTE3 OPraHUYECKUX BEIECTB U3
HEOPraHMYECKNX. OKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKOM 53BOJIIONMH. HauanpHble 3Tarbl
onosornueckoir  sBomormu. [ unoresa PHK-mupa. @DopmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHHE MPOTOKIETKU. [lepBbie kineTku u ux 3Boatouus. PopMupoBaHNE OCHOBHBIX T'PYIII KUBBIX
OpraHU3MOB.

Pazputue xu3Hu Ha 3emie 1o spaM W nepuogaM. Karapxeil. Apxeickas MU IPOTEPO30ICKAs SPbI.
[Taneo3oiickass 9spa u e TEpPUOABI: KEMOPHHCKUNA, OPJOBUKCKUH, CHIYPUHUCKHH, JIEBOHCKHH,
KaMEHHOYT'OJIbHBIN, TEPMCKUM.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUNA, MEJIOBOM.

Kaiino3zoiickas spa u €€ nepuoapl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOTIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U reoJIOrM4eckux npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLIMN PACTUTEIBHOTO
U KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUl U >KUBOTHBIX. [losiBEHHE, paclBeT W BbIMHpAHUE TPYII
YKUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro MHUpa Kak OTpaKeHHEe 3BOONUMU. OCHOBHBIE CHCTEMATHYECKHE TPYIIIbI
OpraHU3MOB.

DOBOJIIOIMSL YEJIOBEKa. AHTpPOINOJIOrMsA Kak Hayka. Pa3BuUTHE MNpeACTaBICHUN O NPOUCXOKIECHUU
yenoBeka. MerTonpl u3ydeHuss aHTpomnoreHe3a. CXoOACTBa M pa3Muvsg 4YEJIOBEKa M JKUBOTHBIX.
CucremaTnuecKkoe MoJjJoKEeHHUE YeI0BEKa.

JBuxymue cuibl ((pakTopsl) aHTpororeHeza. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIM
otbop. Ob1IecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJIMM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpalonuTek, YemoBek ymenbid, Yenosek
NpAMOXOJAILINM, YenoBek HeaHAepTAIbCKU, UenoBek pasyMHblil. Haxonku MCKOMAaeMbIX OCTaTKOB, BPEMS
CYIIIECTBOBaHMS, 00JIACTh paCPOCTPaHEHUs, 00bEM FOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYAHS.



UYenoseueckne pacbl. OcHOBHBIE OOJIbIIME pachl: €BpomeoujHas (€Bpasuiickas), Herpo-
aBCTpaJION/IHAs (IKBATOPUANIbHAS), MOHTOJIOWHAS (A3MATCKO-aMepUKaHCKasi). YepTbl MpUCTIOCOOICHHOCTH
IIPE/ICTAaBUTENEH YEJIOBEUECKUX PAC K YCIOBUSAM CyIIECTBOBaHUs. EMUMHCTBO uenoBeueckux pac. Kpurtuka
pacusMma.

JdemoHcTpaumnu:

[Hoptpetsr: @. Pean, JI. Ilactep, A. Y. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuuer u cxemsl: «Bo3nukHoBeHHe COJIHEYHOH CHUCTEMBI», «Pa3BUTHE OpraHMYECKOro MHUpay,
«PactutenbHas knertka», «OKuBoTHas kietka», «lIpokapuoruyeckas kierka», «CoBpeMeHHas cucTeMa
OpraHMyYecKkoro Mupa», «CpaBHEHHME AHATOMUYECKUX YEpT CTPOCHHS YEIOBEKAa M YEJIOBEKOOOpPa3HBIX
00e3psiH», «OCHOBHBIE MeECTa TaJCOHTOJOTMYECKMX HAXOJOK IPEIKOB COBPEMEHHOTO YEIOBEKay,
«/IpeBHelmue moau», «lpesHue moan», «llepbie COBpEMEHHBIE JIIOAN», «HeI0BeUeCKre pachi».

Ob6opynoBanue: Myasxu «lIpoucxoxnenue venoBeka» (OHOCTBHI aBCTPAJIONMUTEKA, MUTEKAHTPOIIA,
HeaHJepTallblla, KPOMaHbOHIIA), CJIENKH WIM U300pa)K€HUS KAMEHHBIX OpYIAUM NEpBOOBITHOTO YeNOBEKa
(kamMHU-"ONIIEephl, pyOusa, ckpebia), reoXpoHoyiorhyeckass Tadnuua, KoyueKuus «PopMbl COXPaHHOCTH
MCKOIIAE€MBbIX )KUBOTHBIX U PACTCHUID.

JlabopaTopHble U NpPaKTHYeCKUe padoThI:

[Ipaktuueckass pabora Ne 1. «M3ydeHue UCKOMAeMbIX OCTAaTKOB pPACTEHUH U IKUBOTHBIX B
KOJUTEKIIHSIX).

OKCKypcHusi  «DBOJIONUS OpPraHUYecKoro wMupa Ha 3emiie» (B ©CTeCTBEHHO-HAYYHBIM  HIIU
KpaeBeTUECKUIN My3€ei).

Tema 3. Opranusmbl U OKpPY:KalOLIAs cpeaa.

DOKOJIOTHSI KaK HaykKa. 3aJadyd W pa3fesbl SKOJOTMU. MeToabl 3KOJIOTMYECKHX HCCIIEIOBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusl OPraHU3MOB: BO/IHAS, HA3EMHO-BO3/1YyIlIHAs, TOYBEHHAs, BHYTPUOPTraHU3MEHHas.

Oxosornueckue dakropel. Knaccudukamus sxoorudeckux GpaxkTopoB: aOMOTHYECKHE, OMOTHIECKUE
U aHTponoreHHsble. JlelicTBre 3Ko0rnyecknx (akTopoB Ha OPraHU3MBbIL.

AOuoTtndeckne GakTOpbl: CBET, TEMIEparypa, BIaxHOCTh. DotomepuoamusMm. [IpucrnocobneHus
OpraHU3MOB K JIeHCTBUIO abnoTHyeckux (hakropos. buonoruueckue purMol.

buotnueckue ¢dakropel. Buuel OMOTHUECKMX B3aUMOJEHUCTBUN: KOHKYPEHIIHS, XWUIIHUYECTBO,
cumbuo3 u ero Qopmbl. IlapasuTusm, koomepaiusi, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJICOHUYeCTBO). AMeHcanu3M, HeUTpamu3M. 3HayeHUE OHOTHYECKMX  B3aMMOJCWUCTBHH IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU Monyasiuud. OCHOBHbIE NOKAa3aTeNu MOIYJSLUU: YHCIEHHOCTD,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT, MUTpalMs. /[MHaMUKa YMCIEHHOCTH NOMYJSIUU U €€
perynsuus.

JdemMoHcTpanum:

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

Tabmuer u  cxembl: kapta «[Ipupoanbie 30HbI 3emmm», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsamuuy, «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYJISIUU HH(Y30pHUH-
Tyenskny, «Ilumesbie nemnm.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JlaGopatopHass pabota Ne 3. «Mopdosornueckue OCOOCHHOCTH pAcTeHUH W3 pPa3HbIX MECT
oOUTaHUDY.

JIaGopatopHas padota Ne 4. «BnusHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[1oac4€T MIIOTHOCTH MOMYSISAILMHA pa3HbIX BUIOB PACTCHUI».

Tema 4. CooO1ecTBa U IKOJOTHYECKHE CHCTEMBI.

Coo0miecTBO opranu3mMoB — OuoneHo3. CTpykTypsl OHOLIEHO3a: BHUAOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunpl-noMmuHanTel. CBS31 B OMOIIEHO3E.



DKoJoru4eckne CuUctembl  (9kocuctembl). llomstre 00 JKocucTeMe ©  OHOTEOIEHO3E.
OyYHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOAYIICHTHI, KOHCYMEHTBI, PEIyIeHTh. KpyroBopor
BEIECTB U MOTOK HEPTHH B dKOcUcTeMe. Tpodudeckre (MUIIEBbIC) YPOBHH 3KOCUCTEMBI. [IuIeBbIie nenu u
cetr. OCHOBHBIC MOKA3aTENN IKOCHCTEMBI: OHoMacca, MPOAYKIUs. DKOJOTHIECKHE MUPAMUIBL: TPOAYKIIHH,
YHCIIEHHOCTH, OroMacchl. CBOMCTBA IKOCHUCTEM: YCTOMYMBOCTD, CaMOpEryJsiiusi, pa3Burue. CyKieccus.

[TpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03Ep U PeK. IKOCHUCTEMA XBOWHOTO HITU IIMPOKOJIUCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE ~ 3KOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTeMBI.  buonormueckoe U
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpasue kak (dakrop ycroumBoctHm 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
paszHooOpa3us Ha 3emuie.

VYuenne B. U. Bepuaackoro o Ouocdepe. I'panuubl, cocraB u crpykrypa Omocdepsl. JKupoe
BemectBO U ero ¢yHkiuu. OcobeHHOcTH Ouochepsl Kak TIOOAIBHOW HKOCHMCTEeMbI. J[nHamMuueckoe
paBHOBecHe U oOpaTHast cBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHYECKHE IMKIBI AJIEMEHTOB (yriiepoja, a3ora). 30HAJIBHOCTh
o6unocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Onocepe 3emun. AHTpONOTreHHbIE U3MEHEHHs B Ouocdepe. [mobanbHbIC
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHue MpHpoabl U 4yenoBedecTBa. CoxpaHeHue Ouopa3HooOpasus Kak OCHOBa
ycrodunBocTH Onocdepbl. OCHOBa palMOHATLHOTO YIPABJICHUS MPHPOJHBIMH pecypcaMd H  HX
ucnoJib3oBanue. JloCTiKeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuupr u cxembl: «l[lumessie nenw», «buoreHo3: coctaB U cTpykTypay, «lIpupomnbie
cooOmectBa», «llemu muTaHus», «IDkoyormueckas nupamunay, «bumocdepa u yenoBek», «IKocucTeMa
IIAPOKOJIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOMHOro Jiecay, «bHOLEHO3 BOJAOEMA», «ATPOILIEHO3Y,
«IIpumepHbIE aHTPOTIOTEHHBIE BO3ICUCTBUS HAa MPUPOY», «BakHEHIIne HCTOYHUKHU 3arps3HEHUsS BO3yXa
U TPYHTOBBIX BOA», «llouBa — BakHelmias cocraBisitomias Ouocdeprn», «DakTopbl Herpagalvy MOYBY,
«[TapaukoBeiii 3pdekr», «DPakTopbl PaTUOAKTUBHOIO 3arpsisHeHUs Ouocdeprb», «OOmas cTpykTypa
ounocdepr», «PacnpocTtpanenue xu3HU B Omochepe», «O30HOBBIM 3KpaH Ouochepsr», «Kpyroopor
yraepoza B Ouocdeper, «KpyroBopot azoTa B IpuUpoIe».

Ob6opynoBanue: Mojenp-anuukanus «Tunuunele  OHOLIEHO3BD», repbapuil  «PacTuTenbHbIe
coobmiecTBa», Kkojulekuuu «buoneHos», «BpeauTenun BaxHEHIINX CETbCKOXO3SIMCTBEHHBIX KYIBTYpPY,
rep0apuy U KOJUJICKIUU PACTEHUN U KUBOTHBIX, MPUHAJUICKAIIWE K PA3HBIM 3KOJOTHYECKUM TpyMIam
onnoro Buna, Kpacnas kuura Poccuiickoit denepaiinu, U300pa)KeHUs OXpaHSEMBIX BHJIOB PACTCHHH U
KUBOTHBIX.



IUNIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110 BUMOJIOTMM HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

Cornacao ®I'OC COO, ycranaBnuMBalOTCS TPeOOBAHUS K pe3ylbTaTaM OCBOCHHS OOY4YarOIIMMUCS
MPOrpaMM CpeIHEro o0IIero 00pa3oBaHUs: TMIHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKkType NMYHOCTHBIX pe3y/bTaTOB OCBOEHMs IpeaMera «buosorus» BblIENEHBI CIEIyIOLINE
COCTaBJISIOLIME: OCO3HAHUE OOYYaIOIMMHUCA POCCHUICKON TIpa)KJaHCKOW HIAEHTUYHOCTU — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPENIEICHUI0, HAJTMYUEe MOTHBAIMM K OOy4eHHIO OMOJIOIHH,
L[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXIEHWH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH H
HUCTOPUYECKUX TPaJULUN Pa3BUTUS OMOJIOTMYECKOrO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTH OOyYaroUIuxcs
PYKOBOJICTBOBATbCSI B CBOEH JESTENbHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMH, MPUCYIIUMH CUCTEME
O0MoJ0rNueckoro oOpa3zoBaHusl, HAJIUYME HKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHbI.

JIn4HOCTHBIE pe3yNabTaThl OCBOEHHUS NpeameTa «bHONOrus» NOCTUTarOTCsl B €AUHCTBE y4EOHOU U
BOCITUTATENILHON JEsTebHOCTH B COOTBETCTBUHM C TPATUIMOHHBIMH POCCUHUCKUMHU COLUOKYIBTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MMPaBUIaMU U HOPMaMHU
MOBEJCHUS U CIIOCOOCTBYIOT IpolieccaM CaMOIO3HAHMS, CaMOBOCIMTAaHUS U CaMOPa3BUTHUS, Pa3BUTHUS
BHYTPEHHEH MO3UIUN JTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K 3aKOHY M MPaBOMOPSIKY, YEIOBEKY Tpyda U
CTapuieMy IOKOJICHHIO, B3aUMHOTO YBa)KEHUS, OEpeXKHOr0 OTHOLIEHUS K KYJIbTYPHOMY HACIEAUI0 U
TpaJuLUsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, NpUupoe U OKPYKaroUen cpeie.

JINYHOCTHBIE PE3yJabTaThl OCBOEHHs Y4eOHOI0 npeamera «buosorus» JOKHBI OTpaXaTh FTOTOBHOCTb
U CHOCOOHOCTh OOy4aroIIMXcs PYKOBOJCTBOBAThCS C(OPMHUPOBAHHONW BHYTPEHHEH MO3UIMENH JMYHOCTH,
CHUCTEMOM ILIEHHOCTHBIX OpHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOCKIEHHMH, COOTBETCTBYIOLIMX
TPAJULMOHHBIM ILIEHHOCTSM POCCHHCKOrO OOIIeCTBA, PpACIIMPEHUE JKU3HEHHOTO OIblTa M ONbITa
JESTEIILHOCTH B IIPOLIECCE pealu3ali OCHOBHBIX HAIIPABJICHUN BOCIUTATECIIBHOM IESATEIBHOCTH, B TOM
4HCJIe B YACTHU:

1) rpakIaHCKOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh IPAXKAAHCKOM MO3ULUHN 00yJarOIEerocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O 4JI€HA
poccuiickoro o0IecTna;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00S3aHHOCTEN, YBa)KEHUE 3aKOHA M [TPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKOH AEATENHOCTU IPU CO3JAHUU y4EOHBIX IMPOEKTOB, PELICHUU
y4eOHBIX U [T03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN OMOJIOIMYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEIATh COOCTBEHHYIO MO3UIMIO IO OTHOLICHHUIO K SIBIIEHUSIM COBPEMEHHOM KU3HU
H OOBICHATD €€;

YMEHHUE YYUTHIBATh B CBOUX JECHCTBHUAX HEOOXOIUMOCTh KOHCTPYKTUBHOI'O B3aMMO/ICHCTBHUSI JIFOJIEH C
pa3sHbBIMU YOEXKAEHUSAMH, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLMAJIbHBIM IIOJI0KEHUEM;

TOTOBHOCTb K COTPY/HHYECTBY B MPOIECCE COBMECTHOTO BBINOJIHEHUS YUE€OHBIX, ITO3HABATENbHBIX U
HCCIIEI0BATENbCKUX 3a/1ay, YBAXKUTEIHLHOTO OTHOIIEHHUS] K MHEHHUIO ONIMOHEHTOB NP 0O0CYKJCHUN CIOPHBIX
BOIPOCOB OHOJIOTHYECKOTO COJIePKaHMS;

TOTOBHOCTH K TYMaHUTapHO! U BOJIOHTEPCKON JESTENBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCHICKON Tpa’kIaHCKON MIEHTUYHOCTH, MATPUOTU3MA, YBOKEHHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTHU Iiepes PoauHON, ropIocTy 3a CBOM Kpal, cBOIO PoauHy, CBOU S3BIK U
KYJIBTYPY, IPOIIJIOE U HACTOALIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHNE K IPUPOJHOMY HACJIEINIO U TaMSATHUKAM IIPUPOJIbl, TOCTHXEHUsAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;



CIOCOOHOCTh OLIEHMBATh BKJIQJ POCCUHCKUX YUYEHBIX B CTAHOBIIEHHE M pa3BUTHE OHOJIOTHH,
IIOHUMAaHMs 3Hau€HUs OMOJOrMM B MO3HAHMM 3aKOHOB IPHUPOJBI, B JKU3HMU YEJIOBEKA U COBPEMEHHOIO
0O0IIIeCTBA;

uaenHas yoexaEHHOCTh, TOTOBHOCTh K CIIy)KEHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIEHMBATH CHUTYallMI0 M MPUHAMATh OCO3HAHHBIC pEIICHUS, OPUEHTUPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEINSIM, CO3JAaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUH C TPAIULUAMHU Hapo0B Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
CIIOpTa, TPYyAa, OOIIECTBEHHBIX OTHOLIEHUH;

MMOHUMAaHKHE SYMOLIMOHAIBHOTO BO3JAEHCTBUS AKUBOM NMPUPOIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Ppa3HbIX BHMJIaX HCKYCCTBAa, CTPEMJIEHHE MPOSBIATH KadyecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usnuyeckoro BocCHUTAHUA, (POPMHUPOBAHMSA KYJBTYPbl 3I0POBbA M IMOLHOHAJIBLHOIO
0/1aronosiy4us:

MMOHUMAaHHE U PeaTH3alvs 3JJ0pOBOTo M 0€30MMacHOro 00pasa )KU3HHU (310pOBOE MUTaHKE, COOTI0IEHNE
TUTMEHUYECKUX MPaBUI U HOPM, cOATaHCHPOBAHHBIN PEXUM 3aHITUN W OTIbIXa, PEryJspHas Quandeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIICHUsI K COOCTBEHHOMY (PH3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMUMAaHHE I[IEHHOCTU TMpaBWJI HMHIUBUIYAIbHOTO M KOJUIEKTMBHOIO O€30MacHOTrO TIOBEACHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHE TOCJEACTBUN M HENPUATHUS BPEIHBIX MPUBBIYEK (YIMOTPEOICHUS alIKOroJisi, HApPKOTUKOB,
KypeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TFOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIO0HeE;

FOTOBHOCTh K AaKTUBHOHM JESTEIbHOCTH TEXHOJOTMYECKOW U COIMANbHOM HAampaBiIeHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSTEIHHO BBIMOIHATH TAKYIO AEITEIbHOCTD;

MHTEPEC K pazNuYHbIM cdepaM MpodeccnoHalIbHON e TEeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOp Oymymieit mpodeccuu u peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIAHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHUIO HA MIPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOrHYecKOro BOCIIMTAHUA:

9KOJIOTHYECKHU LieJiecooOpa3Hoe OTHOLIEHHE K MPUPOJie KaK UCTOUYHUKY JKM3HU Ha 3emiie, OCHOBE eé
CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIbTYpBI: MPUOOPETEHHE OIbITA MJIAHUPOBAHUS MOCTYNKOB U
OLICHKH MX BO3MOJKHBIX IIOCIEACTBUN Ul OKPYKAIOIIEH Cpenbl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOoOJIeM U MyTel UX pelieHus;

CIOCOOHOCTh HCIMOJIb30BaTh NpUOOpeTaeMble NpPU H3yYEeHUHM OHOJIOTMM 3HAaHMA W yMEHHUs Npu
peeHnH npo0ieM, CBA3aHHBIX C PAllMOHAIBHBIM ITPUPOJIONOJIb30BAHUEM (COOIIOACHUE IPABUI TIOBEACHUS
B IPHUPOJE, HAIPABJIECHHBIX HA COXPAaHEHUE DABHOBECUS B DKOCUCTEMAX, OXpaHy BHUJIOB, JKOCHCTEM,
ouochepsi);

aKTUBHOE HENPUATHE JEMCTBUI, NPHUHOCAIIMX BpPEJ OKpYXalolled NpUpOAHON cpene, yMEHue
MPOrHO3UPOBATh HEOJArONPUATHBIE HKOJOTHYECKHE TIOCIEACTBUS MpeIIpUHUMAEMbIX JeHCTBUH U
MpeA0TBPALLATh UX;



HaJIMYUE€ Pa3BUTOrO 3KOJOTMYECKOI'O MBIIIJIEHUS, SKOJOIMUYECKONH KyJIbTYphI, OIbITA JIEATEIbHOCTH
9KOJIOTMYECKOM HAIlpaBJIEHHOCTH, YMEHUSI pYKOBOJCTBOBATHCS MU B [103HABATEIbHON, KOMMYHUKATUBHOU
U COLMAJIBHOW IIPAKTUKE, TIOTOBHOCTHM K YYAaCTHIO B IIPAKTUYECKOM JEATEIBHOCTU 3KOJIOIMYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMUSL:

c(OPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
00IIeCTBEHHOH TPAaKTUKH, OCHOBAHHOTO Ha JHMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B [IOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3IKOBOM M YMTATEIbCKOM KYyJIbTYPBl KaK CpPEACTBA B3aUMOJEHUCTBUS MEXKAY
JIIOJIbMU U TTO3HAHUS MUPA;

[IOHUMaHHE CHeLUPUKU OUOJIOTUU KaK HayKH, OCO3HAHUS €€ poJju B (OPMUPOBAHUU PALIMOHAIBHOTO
HAayYyHOTO MBILIUICHUS, CO3JAHUU LEJIOCTHOIO TPEACTaBICHHUS 00 OKPYKAlOLEM MHpE KaKk O €IUHCTBE
MPUPO/IbI, 4YEJIOBEKa W 0O0IlecTBa, B IMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUu MpolieM
COXpPaHEHHUS MPUPOJIHOTO PABHOBECHUS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JUIsI COBPEMEHHOM IUBWIM3AIMK: OOECHedyeHUss HOBOTO
YPOBHS Pa3BUTHUSI MEIULIUHBI, CO3/JaHUE NMEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pellaTh pecypcHbIE
npoOieMbl pa3BUTUSl YEJIOBEUYECTBA, MOMCKAa IMyTeH BBIXOJA W3 TJIOOANIBbHBIX IKOJIOTHMYECKUX MpPoOIeM U
obecrnievyeHus nepexoaa K yCTOM4MBOMY pa3BUTHIO, PALIMOHAIBHOMY MCIIOJIb30BaHUIO MPUPOTHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUU B LIEJSAX MOBBIIMIEHUS OOLIEH KyIbTYypHI,
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAIBLHOM IpaMOTHOCTH 00YydYaroIIuxcs,
dhopmMupyeMoi TIpu U3y4eHUN ONOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIO0JIb30BAaTh MOJy4YaeMble 3HAHMUS U1 aHalu3a M OOBSICHEHMs SBJICHHM OKpPYKaIOLIEro MHpa H
MIPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHE J1elaTh 000CHOBAaHHbBIE 3aKJIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB
Y IMEIOIIMXCS JAaHHBIX C LEIbIO MOIY4EHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIb30BAaTh OHOJOTMYECKHE 3HAHMS JUIsl pellieHusl MmpolieM B
peanbHBIX KU3HEHHBIX CUTYalUAX;

OCO3HAaHUE LEHHOCTU HAY4YHOM JEATENbHOCTH, TOTOBHOCTh OCYILECTBIISITH IPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSTEIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa3oBaHUIO, K AKTHUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMMU.

METAIIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ylbTaThl OCBOCHUSA y4eOHOTo mpeamera «bHOJOTHsS» BKIIOYAIOT: 3HAUYKMMBIE
s GOpPMHUPOBAHMSI ~ MHUPOBO33PEHHUS  OOYYAIOIIMXCS ~ MEXKIUCHMUILUTMHAPHBIE  (MEXIPEAMETHBIC)
oOlIeHayYHbIE TOHATHUS, OTPaXKAIOUINE IEIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CIeUu(UKYy METOJOB
MO3HAHUS, UCHOJB3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPIHsl, SIBICHHE, IMPOLIECC, CHCTEMA,
Hay4yHbI (DaKT, TPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIeNOBaHHE, HAOIIOACHUE,
U3MepeHue, OKCIePUMEHT W JPYrux), YHHUBEpcalbHble YyueOHble JeWcTBHS (MMO3HABaTEIbHbIE,
KOMMYHHKAaTHBHBIC, PETYIATHBHbBIE), oOecnieunBatonue GopmupoBanue (yHKIMOHATBLHONW TPaMOTHOCTU U
COIIMANIbHOM KOMIIETEHIIMN OOy4aromMXcsi, CHOCOOHOCTh OOYYAIOMIMXCS HCIOIb30BaTh OCBOCHHBIE
MEXIUCHIUIIITMHAPHBIE, MHPOBO33PEHUECKHWE 3HAaHUS W yHUBEpcallbHble y4yeOHBIE JIEHCTBUA B
MO3HABATENBHOU U COIIMANBHON MPAKTUKE.

MetanpeaMeTHbIe pe3yabTaThl OCBOEHHUS TMPOTPaMMBI CpPEIHEro oO0Imero oO0pa30BaHMs JAOKHBI
OTpPAXKATh:

OBiajieHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE A CTBUSI:



CaMOCTOSTENIbHO (DOPMYIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

UCI0JIb30BAaTh [P OCBOEHUM 3HAHUM NpPUEMBI JIOTMYECKOIO MBIIUICHUS (aHaiau3a, CHHTE3a,
CpaBHEHUs, KiIacCU(pHUKAIMHU, 00O0OIIEHHs), PACKPhIBATh CMBICI OWOJOTHYECKUX MOHSATHH (BBIACTATH HUX
XapaKTepHbIEe IPU3HAKHU, YCTAHABIINBATD CBSI3U C IPYTUMHU MOHATUSIMU);

ONpENENATh LEIN JEATENbHOCTH, 3ajaBasi NapaMeTpbl U KPUTEPUHM HUX JOCTHXKEHMS, COOTHOCHUTH
pe3yJbTaThl JEATEIILHOCTH C IOCTABJIEHHBIMU LIESAMY;

WCIOJIH30BATh OMOJIOTUYECKUE TIOHATHS U151 OOBSICHEHUS (PaKTOB U SIBJICHUI KUBOU TPUPOIBI;

CTPOUTh JIOTUYECKHE pacCyXJIeHUs (MHIAYKTUBHBIEC, JAEAYKTUBHbIE, [0 AaHAJOIUH), BBISBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX SBIICHUIX, (OPMYIHUPOBATH BHIBOJIBI U 3AKITIOUCHHS,

IIPUMEHSTH CXEMHO-MOJIETIbHBIE CPEJICTBA JJISl IPEJICTABICHUS CYILIECTBEHHBIX CBA3EM U OTHOLIEHU B
M3Yy4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TaKKe IMPOTHUBOPEUUH Pa3HOTO POJA, BBIABIECHHBIX B Pa3IMYHbIX
MH(OPMALMOHHBIX HCTOYHUKAX;

pa3zpabaTeiBaTh IUIaH pEIIEHUs MNpoOJeMbl C Y4E€TOM aHalM3a HUMEIOIIMXCS MaTepUaIbHBIX H
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OILIEHMBAaThb COOTBETCTBHUE DPE3YIbTATOB LIEISM, OLCHUBAThH
PHUCKHU NOCIEACTBUN NESATENbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHITH pabOTy B YCIOBUSAX PEATbHOTO, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO
B3aMMOICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELLICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIE0BATEbLCKHE IEHCTBHSI:

BJIaIETh HaBbIKAMH Y4€OHO-HCCIIE0BATEIBCKON 1 MPOEKTHON JIeATEIbHOCTH, HaBbIKAaMH pa3perieHHs
po0sieM, CroCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIIEeHUs MPaKTUYECKUX
3aJa4, MPUMEHEHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;

UCIOJb30BATh PA3JIMYHbIE BUABI IEATEIBLHOCTH 0 MOJIYYEHHIO HOBOTO 3HAHMS, €r0 MHTEpPIIpPETALUH,
peoOpa3oBaHUI0O U IPUMEHEHHIO B Y4YEOHBIX CHUTyallUiX, B TOM YHCJIE IPHU CO3JAaHUU Y4EOHBIX H
COLIMANIBHBIX MPOEKTOB;

(GbopMupOBaTh Hay4YHbIN THI MBIIUICHHS], BIaJeTh HAYYHOU TEPMHUHOJIOTHUEH, KIIFOUEBBIMU MOHATHIMU
U METO/IaMy;

CTaBUTh M (POPMYIMPOBATh COOCTBEHHBIE 33/1la4d B 00Opa30BATENbHOMN JEATENbHOCTH M KU3HEHHBIX
CUTYaLUsX;

BBISBIIATh NPUYMHHO-CIICACTBEHHBIE CBS3M U aKTyalM3HpOBaTh 3aJauyy, BbIABUIaTb T'MIIOTE3Yy €€
peleHus, HaXoIuTh apryMEeHThl JUIsd JO0Ka3aTelbCTBA CBOUX YTBEPXKACHUH, 3aJaBaTh IapaMeTpbsl U
KPUTEPHH pELLEHHUS;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJE pELICHUs 3alaud pPe3yJbTaTbl, KPUTHUYECKH OLEHMBATH MX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLI€HUBATh IPUOOPETEHHBIH ONBIT;

OCYILIECTBIATh ICJICHANpPABICHHBIH MOUCK IEpeHoca CpeJICTB M CIOCOOOB  JeicTBUs B
po(hecCHOHANBHYIO Cpeay;

YMETh MEPEHOCUTh 3HaHUS B I03HABATEIbHYIO M IPAKTUYECKYIO 00IACTH KU3HEAEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE WJIEH, IpelylaraTb OPUIMHAJIbHBIE MOJXOJbl U PEILICHUs, CTaBUTh NMPOOJIEMbl U
3aJ1a4M, JOIYCKAIOUINE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTUPOBATHCSI B PA3IUYHBIX HCTOYHMKAX HHMOpMaluu (TeKkcTe yd4eOHOro mocoOus, HaydHO-
MOMYJISIPHOM JITepaType, OMOJIOTHYECKUX CIOBapsSX M CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3aX MaHHBIX, B
WuTepHere), aHaMM3UpoOBaTh WHPOPMALMIO PA3IUYHBIX BUAOB U (GOPM NPEACTABICHUS, KPUTUUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUHBOCTD;

(dbopMynHpOBaTh 3ampOChl U MPUMEHSTh pa3iIMyHbIE METOJbI MPU MOMCKE M 0TOOpE OMOJOrHYecKOn
uH(pOopManny, He0OOXOUMOI [T BBITIOJIHEHUS yUeOHBIX 33/1a4;



npuoOperaTh  OMBIT  HCIOJIB30BAaHUA  HMHOOPMAIIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
COBEpPILEHCTBOBATH KYJIBTYpPY aKTUBHOTO HCIOJIb30BAHUS PA3IMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MpencTaBiieHUs OMOJOTHYECKOW WH(pOpMaLuu
(cxembl, rpaduku, AUArpamMMBbl, TAOJIHUIIBI, PUCYHKH H JPYroe);

WCIOJIb30BaTh HAYYHBIH SA3BIK B KayecTBE CPEACTBA MpH pabore ¢ OHoJIorHYeckoil mHpopMarmen:
IPUMEHATh XUMHUYECKUe, (U3NUYECKUe W MATEeMaTHYECKUEe 3HAKU U CHUMBOJBI, (opMyInbl, abOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIB30BATh M MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAHUS W 3alIUThl WHQPOpPMALWK, WHPOPMALHUOHHOW O0E30MacHOCTH
JMYHOCTH.

OgiaieHne YHUBEPCAJIbHBIMIH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o61enmue:

OCYIIECTBIISITh KOMMYHUKAllMd BO BceX c(epax >XU3HU, aKTUBHO Y4acTBOBATh B JUAJIOTE WU
JMCKYCCHH TI0 CYIIECTBY OOCYKTaeMoW TeMmbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATh CYXKICHHS
OTHOCHTEIIHHO BBITIOJIHEHHS TPEUIaraeéMoi 3a7a4yd, YYUTBIBATH MHTEPECHl M COTJIACOBAHHOCTH TTO3UITHIA
JIPYruX y4aCTHUKOB JMAJIOTA WM JUCKYCCHUH);

pacrio3HaBaTh HeBepOalbHBIE CpENCTBA OOLICHMS, TOHUMATh 3HAYCHHWE COLMAIBHBIX 3HAKOB,
MPEOCHUIOK BOBHUKHOBEHHUSI KOH(DIMKTHBIX CUTYallui, YMETh CMSTYaTh KOH (DIIMKTHI 1 BECTH TIEPETOBOPEI;

BIIQJIETh PA3UYHBIMU CcHioco0amMH OOIIEHWsSI W B3aMMOJCHCTBHS, MOHMMATh HAMEPEHHUs IPYyrux
JIO/IeH, TPOSIBIIATH YBAKHUTEIHHOE OTHOIICHHE K COOECETHUKY W B KOPPEKTHOW (Gopme (GopMyTupoBaTh
CBOM BO3PaXKCHHS,

Pa3BEPHYTO W JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCMOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSATEIbHOCTh:

MOHUMATh W UCIOJB30BATh MPEUMYIECTBA KOMAHJIHON W WHAWBUAYAJILHOW PaOOTHI MPH PEIICHHN
OMOJIOTUUECKOM  TPOoOIeMbl, OOOCHOBBIBATH  HEOOXOAMMOCTh  IMPUMEHEHHUS  TPYINIOBBIX  (Gopm
B3aMMOJICHCTBUS NP PEIICHUN y4eOHOM 3a/1a4H;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JICHCTBHI C YIETOM OOIINX HHTEPECOB U BO3MOKHOCTEH
Ka)/IOTO WICHA KOJUICKTUBA,;

MPUHAMATH IEJTH COBMECTHOW NESTEILHOCTH, OPraHM30BBIBATh M KOOPAWHUPOBATH JCHCTBUS MO €€
JOCTIDKEHHUIO: COCTABIISTh TUIAH JICHCTBHIA, paclpeleiaTh PoJid ¢ Y46TOM MHEHHI Y9aCTHHUKOB, 0OCYXIIaTh
pe3yIbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh KAayeCTBO CBOETO BKJIAJa M KaXKJIOTO yJacTHUKA KOMAHJIbl B OOWIUI pe3yibTar II0
pa3paboTaHHBIM KPUTEPHUSIM;

MpeJylarath HOBBIC MPOEKTHI, OIICHUBATH UCU C TIO3UIIUN HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYCCKOM
3HaYMMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETHYECKOE IOBEJCHUE B Pa3IMYHBIX CHUTYalHAX, HPOSBISTH
TBOPYECTBO M BOOOpaKCHUE, ObITh HHUITUATHBHBIM.

OgJiajieHne YHUBEPCAJIbHBIMY PEeryJsiTHBHBIMH el CTBHSIMU:

1) camoopraHu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIS BBISBJICHUS NMPOOJIEM M HMX PEUICHHS B JKU3HCHHBIX U
y4eOHBIX CHTYaIUIX;

BbIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUH 11€JI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOUX JEHCTBUSX
Y TIOCTYIKaX MO OTHOILEHUIO K )KUBOM MPUPOJIE, CBOEMY 3[J0POBBIO U 3J0POBBIO OKPYKAIOIINX ;

CaMOCTOSITEJIbHO OCYILIECTBISATh MO3HABATENbHYIO JEATENbHOCTb, BBIABIATH MPOOJIEMbI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a7]a4ll B 00pPa30BaTEIbHON eI TEIbHOCTH U )KU3HEHHBIX CUTYALIUsAX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH peUIeHduss NpoOieMbl ¢ y4ETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

J1aBaTh OIICHKY HOBBIM CHTYaIlHsIM;

pacuupATh paMKU y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MPEINOUTECHUN;

Jie7IaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;



OLICHUBATh MPHOOPETEHHBIN OTIBIT;

CocoOCTBOBATh (POPMUPOBAHUIO M TPOSIBICHUIO HIMPOKON 3PYAULIMU B Pa3sHBIX OOJIACTSIX 3HAHUHU,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B ACSATECIBHOCTh, OLICHUBATH COOTBETCTBUE
pe3ynbTaTOB LESM,;

BJIAJICTh HAaBbIKAMH T[O3HABATENBHON pediekcnu Kak OCO3HAHHs COBEpIIAEMBIX JCUCTBUU U
MBICTUTEIBHBIX MPOLIECCOB, HX PE3YIbTaTOB M OCHOBAHUH, UCIIOIB30BATh MPUEMBI peiIeKcHn sl OLEHKH
CUTYallH, BbIOOpa BEPHOTO PELLIEHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U IPaABO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YeJIOBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenmerHbie pe3ynpTaThl ocBoeHUs mporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE BKIIIOYAIOT
cnenuduueckue s yaueOHoro npeamera «buosorus» HaydHbIC 3HAHUSA, YMEHHUS U CIIOCOOBI ACHCTBUI TIO
OCBOCHHIO, MHTEPIPETAMU W IPEoOpPa30BaHUI0 3HAHWN, BHIBI JIEATEIBHOCTH MO TOIYYEHHIO HOBOTO
3HaHMSI W TPUMEHEHHUIO 3HAHUN B Pa3jMYHBIX Y4YEOHBIX CHUTYaIUsX, a TaKXKe B peallbHbIX >KM3HEHHBIX
CUTYallUsiX, CBSI3aHHBIX ¢ Ouosiorneil. B mporpamme npeaMeTHble pe3ylbTaThl MPEICTaBICHBI MO TOAAM
0o0y4eHwHs.

[IpeameTHBIe pe3yabTaThl OCBOEHUs ydeOHOro mnpenMera «buonorus» 6 10 Knacce NOJKHBI
OTpaxarb:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE€ M POJIM OMOJOTMH B CUCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B (()OPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTUHBI MUpA U HAYYHOIO MUPOBO33PEHUS, O
BKJIaJIE POCCHUMCKMX M 3apyOeXHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIMOHATIHLHOM
IrPaMOTHOCTH YeJIOBeKa JJIsl pelIeHHsl )KU3HEHHBIX 33]1a4;

YMEHHE PacKpbIBaTh cOJepkaHHEe OMOJIOTMYECKUX TEPMUHOB M MOHSATHUMN: )KH3Hb, KJIETKA, OPTraHU3M,
MeTabonm3M (0OMEH BEIIeCTB W IPEBpAIllCHHE SHEPTrHH), TOMEOoCTa3 (CaMOpPETyJSIus), YpOBHEBas
OpraHM3aIis JKUBBIX CHUCTEM, CaMOBOCIPOU3BEIACHHUE (PETPOIyKIIHs), HACIEICTBEHHOCTh, N3MEHYHBOCTb,
POCT U pa3BUTHE;

yMEHHE H3JIaraTh OMOJOTHYECKHE Teopuu (KIETOYHas, XPOMOCOMHAs, MYTallUOHHAs, I[EHTpaIbHAas
JorMa MoJeKynsipHoi Ouosoruu), 3akonsl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
LIEHTPax MHOT000Opa3us 1 MPOUCXOKACHUS KyabTypHbIX pactenuid H. V. BaBuiosa), onpenensTe rpaHUIibl
WX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIAJETh METOJAaMH HAyYHOTO MO3HAHUS B OWOJOTHHU: HAOMIOJCHHE M OIMUCAHUE >KUBBIX
CHCTEM, TIPOIIECCOB U SIBICHUH, OpraHU3aIusl U MPOBEICHHE OHOJIOTMYECKOr0 SKCIIEPUMEHTA, BbIIBIKEHUE
TUTOTE3bl, BBISABICHHE 3aBUCUMOCTH MEXKAY HCCIEAYEMBIMH BEIUYMHAMH, OOBSCHEHUE TOITYYEHHBIX
pEe3yNbTaTOB, HUCHOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPH M 3aKOHOB, yMEHHE [ellaTh BBIBOJBI Ha
OCHOBaHUU TOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBIACNATh CYIIECTBEHHBIE TMPU3HAKH BUPYCOB, KIETOK TPOKAPHOT H  DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH NPOIIECCOB: OOMEHa BEIIECTB H
MIpEeBpAIEHUS] SHEPTUU B KJIeTKe, (POTOCHHTE3a, TUIACTUYECKOTO U DHEPTeTUYECKOTr0 0OMEHa, XeMOCHHTE3a,
MHUTO3a, ME#03a, OIJIOJJOTBOPEHHU S, PAa3MHOKEHUS, HHAWBH/IyaTbHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3);



YMEHHE MPUMEHSTH TMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OMOJOTHYECKHX IPOIECCOB W SIBICHUM,
JUI TIPUHSTHS TMPAKTUYCCKUX PEIICHUH B TOBCEIHEBHOW JKM3HH C IENbI0 OOecreueHus: 0e30MacHOCTH
CBOETO 3JI0POBbS M 3JI0POBbS OKPYXKAIOIIUX JIOJIEH, COOMIONEHHs HOPM TI'PaMOTHOTO MOBEACHUS B
OKpYKaroIIel MPUPOAHOHN cpejie, MOHUMaHNEe HEOOXOIMMOCTH HMCIIOJIb30BAHUS TOCTHKEHUN COBPEMEHHOMN
OMOJIOTHH U OMOTEXHOJIOTHH JUTsl pAIlMOHATILHOTO MTPHPOIOTIONB30BAHUS;

YMEHHE pelaTh JJIEMEHTapHBIE TCHETUYECKHE 3aJaud Ha MOHO- W JTUTHOPHIIHOE CKpEIlMBaHUE,
CIICTUICHHOE HACJICIOBAaHUE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKPCIIUBAHUS JUIS TpeACKa3aHUs
HACJICIOBAHUS TIPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATH JIA0OPATOPHBIC M IPAKTUYECKHE PAaOOTHI, COOMIONATh IMpaBWwiIa NpU padoTe C
y4eOHBIM 1 J1a00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYCCKH OIICHWBATh W MHTEPIPETUPOBATH HHPOPMAIHMIO OHOJOTHYECKOTO COJIEPIKAHUS,
BKJTFOUAIONTYIO TICEBJIOHAYYHBIC 3HAHUS W3 PA3TMYHBIX HCTOYHHKOB (CPEIICTBA MAacCOBOW HWHQOpMAIIHH,
HayYHO-TIOMYJISIPHBIE MaTEpHUasbl), ITHYECKHE AaCIEeKTHl COBPEMEHHBIX HCCIICIOBAaHUNH B OHOJIOTHH,
MEUIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3JaBaTh COOCTBEHHBIE IMHUCBMEHHBIE M YCTHBIE COOOIIEeHMs, 00001as OMOJIOTHYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BATh MOHATHIHBIHN ammapaTr OHOJIOTHH.

[IpeameTHbie pe3ynabTaThl OCBOEHUs ydeOHOro mnpenmera «buonorus» 6 11 Knacce IOJKHBI
OTpaKkaTh:

c(OPMHUPOBAHHOCTh 3HAHWUH O MECTE M POJIM OMOJIOTHMH B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHHH COBPEMEHHOHN €CTECTBEHHO-HAYIYHOW KApTUHBI MHPA U HAYYHOT'O MHPOBO33PEHUS, O
BKJIQJIC POCCHUHCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (DYHKIIMOHAIBEHON
IPaMOTHOCTH YeJIOBEKa JIJISl pelIeHUsI )KU3HCHHBIX 33]1a9;

YMEHHE PacKphIBaTh COJepKaHNUE OUOJIOTMYECKUX TEPMUHOB U MOHATUI: BUJ, MOMYJISILNS, T€HODOH],
ABOJIIONNSI, JABYOKYIIUE CUIIBI ((haKTOPBI) IBOJIOINH, TPUCIIOCOOICHHOCTh OPTaHU3MOB, BHI000pa30BaHHE,
JKOJIOTHYecKue (PaKTOphl, HKOCHCTEMA, NPOAYLUEHTBI, KOHCYMEHTBI, PpEAYLEeHThl, LEeNu MHUTaHUS,
AKOJIOTUYECKas MUpaMuIa, OuoreorieHo3, onocdepa;

yMeHHE u3Jlaratb OHoJiorHdyeckue Teopuu (dBonmonuoHHas Teopus Y. JlapBuHA, CHHTETHYECKas
TEOpHsl SBOJIIOIMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apoipiieBoro cxoactBa K. M. bapa, udepenomanus
IJIaBHBIX HampaBieHuid u myrei sBomonnu A. H. CeseprioBa, yuenust o omochepe B. WM. Bepnaackoro),
OTIPEEINATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yMEHHE BJaJIleTh METOJaMU HAy4YHOI'O IO3HaHUS B OWOJIOTMU: HAOMIOJCHHE U OMHCAHHME >KUBBIX
CHCTEM, IIPOLIECCOB U SIBICHUHN, OpraHU3alusl U NPOBeIeHNE OMOJOrHYEeCKOr0 SKCIIEPUMEHTA, BBIABIKEHUE
TUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXJAY HCCIEIyeMbIMU BEJIMYMHAMU, OOBSICHEHHE IMOJIyYEHHBIX
pEe3yNbTaTOB, HUCIHOJIB30BAHHBIX HAyYHBIX MOHSATHHI, TEOpU M 3aKOHOB, YMEHME JelaTh BBIBOJBI Ha
OCHOBAHUU TMOJYYECHHBIX PE3YIbTATOB;

YMEHHME BBIJCNATh CYLUICCTBEHHbIC MPH3HAKU CTPOCHHUSI OHOJIOTUYECKUX OOBEKTOB: BHUIOB,
MOMYJISIIUM, TPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OWOTEOIIEHO30B M HSKOCUCTEM, OCOOEHHOCTH
MIPOLIECCOB: HACJIEICTBEHHOU U3MEHUUBOCTH, €CTECTBEHHOTO otbopa, BUJI000pa30BaHMUA,
MPUCTIOCOOIEHHOCTH OPraHW3MOB, JACUCTBUS SKOJIOTHUECKUX (PAKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB
U TIOTOKAa DHEPIUM B DJKOCHUCTEMAaX, AHTPOMOTEHHBIX H3MEHEHHHl B HKOCHCTEMax CBOEH MECTHOCTH,
KpYroBOpPOTa BEILIECTB M OMOT€OXUMUYECKUX LIUKIOB B buocdepe;

YMEHHE MPUMEHSTH TMOJYUYCHHbIE 3HAHUS U1 OOBSCHEHUS OMOJOTHYECKHX MPOIECCOB U SBICHUM,
JUI TIPUHSTHS TMPAKTUYECKUX pPElIeHWH B TOBCETHEBHOM JKM3HMU C IENbI0 oOecreueHus: 0e30MacHOCTU
CBOETO 3I0POBbsl U 3JIOPOBBS OKPYXKAIOUIUX JIOACH, COOMIOIEHUS HOPM TpPaMOTHOTO TOBEACHUS B
OKpYKarollel MpUPOAHOHN cpejie, MOHUMaHNEe HEOOXOIMMOCTH MCIIOJIb30BAHUS TOCTIKEHUN COBPEMEHHOMN
OMOJIOTHH JIJIs1 PalMOHATILHOTO MPUPOIOTIONB30BaAHUS;

YMEHHE pelIaTh dJIeMEHTapHble OMOJIOTUYECKUE 3aJlauM, COCTaBISTh CXEMBI MEPEHOCa BEMIECTB H
SHEPruM B dKOocHucTeMax (Ienu MUTaHus);



YMEHHUE BBINOIHATH JIAOOPATOPHBIE W TPAKTHUECKHE pabOThI, COOMIOAATH MpaBWiia MpH padoTe ¢
y4eOHBIM U JIa00OpaTOPHBIM 000PYAOBaHUEM;

yYMEHUE KPUTHUYECKH OIICHMBATh W MHTEPIPETHUPOBATH MH(POPMAIUIO OHOJIOTHMYECKOTO COJAEp>KaHMUS,
BKJTIOYAIOIIYIO TICEBJOHAYYHbIC 3HAHUS M3 PA3IMYHBIX MCTOYHHMKOB (CpEICTBa MAaccoBOH HHGoOpManuu,
HAyYHO-TIOMYJISIPHBIE MaTepPHajIbl), pACCMaTPUBATh II00aIbHBIE KOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH,
(bopMHUPOBATH IO OTHOLIICHHUIO K HUM COOCTBEHHYIO TIO3ULIUIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE MUCHMEHHBIC M YCTHBIC COOOIICHHS, 0000IIass OHOJIOTHUYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATUHHBIN amnmapat OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeM nmudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOJIOTHA faK Hayka 05 https://m.edso0.ru/7f41¢c292
2 JKuBBIE CHCTEMBI M X OpraHu3alIs 1 bubmiorexa HOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X % 8 1 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HBHEACATEIBHOCTE IUICTKH https://m.edso00.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 1
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 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 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 1 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 2.5



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 IIVIAHUPOBAHHUE
10 KVIACC

Koun4yecTBo yacos Mara Mara
N H3YYeHU | M3Yy4YeHH | DJieKTpPOoHHbIEe HUu(poBbIE
. Tema ypoka Bcer Konrpoa Hpakru | o | o0pa3oBaTe/ibHbIE
n/n HbIe YecKHe
0 paGoTa: paGoTh: 1no (hakTHYe | pecypchbl
IJIAHYy CKH
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 6.09 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA KUBOUW TPUPO/IBI.

9 [IpaxTiueckas padorta Ne 1 «Vcnonp3oBanue 1 05 13.09 bubnuoreka [IOK
Pa3IMYHBIX METOJIOB MPU U3Y4ECHUU https://m.eds00.ru/863e6122
OMOJOTNYECKUX O0BEKTOB

3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 20.09 bubnuoreka [IOK
H3y4YCHHE https://m.eds00.ru/863e6564

4 XuMHYeCcKui cocTaB KieTKu. Boja u 1 2709 bubnuoreka [JOK
MUHEpPaJIbHBIE COJIA https://m.edso0.ru/863e674e

bu6mmoreka [JOK

5 benku. CocTaB u cTpoeHue OEJIKOB 1 4.10 httos://m.edsoo.ru/863e6b72
DepMeHThl — OHOJIOTHYECKHE KaTaTu3aTophl.

5 JIaGoparopHas pabota Ne 1 «M3yuenue 1 05 11.10 bubnuoreka [IOK
KaTaJINTUYECKOW aKTUBHOCTH ()epMEHTOB (HA https://m.eds00.ru/863e6b72
MIpUMepe aMuUIa3bl WIH KaTaaasbl)»

bu6mmoreka [JOK
! Yresozt. Jlmmiz L 18.10 https://m.eds00.ru/863e6870
8 Hyxneunossie kucnotel. ATO 1 25.10 bubmotera [JOK

https://m.edso0.ru/863e6d5¢c



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
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Hcropus 1 MeTOIbI U3y4EHHUSI KIIETKU.

bubmuoreka [JOK

o Kierounas teopust 81 https://m.edso0.ru/863e6e88

10 KieTka kak meiaocTHas KUBasi CHCTEMa 15.11
CtpoeHue sykapuoTHYECKON KIIETKH.

Jlaboparopuas padota Ne 2 «3yueHue bubnmoreka [JOK

11 CTPOCHUS KIIETOK PACTEHUH, KUBOTHBIX, TPHOOB 0.5 22.11 https://m.edso0.ru/863e6ff0
1 OakTepuit 1o MUKPOCKOTIOM Ha TOTOBBIX https://m.edso0.ru/863e716¢
MUKpOTIpEapaTax U ux OMUCaHUE)

12 O600mmenue Temst «CTpoeHUE U XUMHUECKHI 29,11 bubnuoreka [JOK
COCTaB KIETKI» (K/p) https://m.edso0.ru/863e766¢

13 OO6mMmeH BemiecTB WK MeTadbonu3M. oToCHHTES. 6.12 bubnuoreka [IOK
XeMOCHHTE3 https://m.edso0.ru/863e7c98

. bubmuorexa [JOK

14 DHepreTuyeckuii oOMeH 13.12 httos://m.e dsogru 186367aae
JKu3zHeHHbIN UK KICTKHU. JleaeHne KIeTKH.

15 Muros. JlabopaTopHas padota Ne 3 05 2012 bubnuoreka [IOK
«HaOimronerre MuTO3a B KIIETKaX KOHYUKA https://m.edso0.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOTIPEIIapaTax»

16 buocunTes 6enka. Peakiius MaTpuyHOTO CHHTE3a 27.12 Et?[iﬂljl;fcli(;gr(:}; 6367966

17 Tpancnsanus — OMocuHTE3 Oeika 10.01 Eg:;;;f;igﬁ}; 6367966

18 Heknetounsie Gpopmbl :KkU3HH — BUPYCHI 17.01 Et?:s?;;?:;icl)l.g};%e?%o

bu6mmoreka [JOK

19 @DopMBI pa3MHOKEHUS OPraHU3MOB 24.01 https://m.edsoo0.ru/863e81b6

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

20 Meiios 31.01 bubmmorexa [JOK

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



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

OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.
OmnonotBopenue. JlabopaTopHas padora Ne 4

bubmuoreka [JOK

21 «3ydeHue CTpOEHHU MOJIOBBIX KIETOK Ha 05 7.02 https://m.eds00.ru/863e81b6

TOTOBBIX MUKPOIIpETapaTax»
bub6mmoreka [{OK

22 NuuBuayanbHOE pa3BUTHE OPraHU3MOB 14.02 htts://m.eds0o.ru/8638436

23 I'eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U 2102 bubnnorexa [JOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIEOBaHUS TPU3HAKOB. 5802 bubnuoreka [JOK
Monoru0puaHoe cKpeluBaHue https://m.edso0.ru/863e8878

o5 JluruGpuHoe ckperuBaHue. 3aKoH 703 bubnuoreka [IOK
HE3aBHCHMOI'O HACJIEJOBAaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclieZJoBaHUE MTPU3HAKOB.

JlabopaTtopHnas pabota Ne 5 «M3y4ueHue
26 pe3ynbTaTOB MOHOTHOPHUIHOTO U JUTHOPUIHOTO 0.5 14.03 bubmorexa TOK
https://m.edso0.ru/863e8c60
CKpEILMBAaHUS Y IPO30(UITBI HA TOTOBBIX
MUKpOTpenapaTax»

97 I'eneruka nona. HacinegoBanue npu3HaKoB, 2103 bubnuoreka [JOK
CLEIUIEHHEBIX C IOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencreennas
M3MEHYUBOCTh. JJaboparopHas padora Ne 6.

28 N3ydenrne MoaupUKAIIMOHHON U3MEHUYHUBOCTH, 0.5 4.04 bubmnorexa [IOK

https://m.edsoo.ru/863e8efe
MIOCTPOCHHUE BAPUAIIMOHHOTO psila U
BapHaIllMOHHON KPUBON»
HacnenctBennas namen4ynBocTh. JlabopaTopHas Bu6morexa [IOK

29 pabota Ne 7. «AHanu3 MyTanuil y 1po30¢puiisl Ha 0.5 11.04 htts://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpenapaTax»

30 I'eneTuka yenoBeka 18.04 bu6mmoreka [JOK



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

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

00600u1eHue 1o Teme «HaciaeacTBEHHOCTh U

31 1 25.04
M3MECHUYUBOCTH OpranuzMoB» (K/P) >0
bub6mmoreka [{OK
32 C 1 2.
CIICKIIA Ak fayka 1 Tpottece 05 https://m.edso0.ru/863e9214
MeTo1bl ¥ JOCTUKEHHUS CEJIEKIUHU PACTEHUHN U bubmmoreka [{OK
33 1 16.05
JKUBOTHEIX https://m.edsoo.ru/863e9214
34 buoTtexHonorus kak oTpacib MPOU3BOICTBA 1 23.05 bubmorexa HOK
https://m.edso0.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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11 KVIACC

KoanuecTBo 4acon Nara
Ne Tema ypoka Kontpo | Ilpakrtuu | H3YyYeHH i[:;:eﬂlrlﬂ DJIeKTpOoHHbIE I (POBLIE
n/n Bcero | abnble ecKue A1 110 o0pa3oBaTe/bHbIE Pecypchl
paxkTuuecku
padoThl | pPaGoThI IJIaHy
N bubnuoreka [JOK
1 DBOJIIOIHS U METOJIBI €€ U3yUCHUS 1 6.09 htts://m.eds0o.ru/863ea20e
) WcTopus pa3BuTHs NpeacTaBiieHuit 00 1 13.09 bubnuorexa [JOK
9BOJIIOLAA https://m.eds00.ru/863e9570
bu6moreka [IOK
3 MiripooBosroLs . 20.09 https://m.edsoo.ru/863e9cle
[Tomynsammst Kak deMeHTapHas euHUIIA
4 BHIa U ABOJonMU. JlabopaTopHas pabora 1 05 2709 bubnuoreka [IOK
Ne 1 «CpaBHeHuUEe BUIOB 110 https://m.edso0.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPUIOH
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 410 bubnuoreka [IOK
(haKTOpBI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennslit 0TO0OD 1 €ro GopMbI 1 11.10 htts://m.edsoo.ru/863e9edo
Pe3ynbTathl 3BOIONUN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BHUJI000pa3oBanue. JlabopaTopHas padota bubnnoreka [JOK
7 1 0.5 18.10
Ne 2 «Onucanue mpucrnocoOIeHHOCTH https://m.edso00.ru/863e9fde
OpraHu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 Hamnpasnenus u mytu Makpo3BOJIIOLIMU 1 25.10 Bu6mmorexa LIOK

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



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

9 HeobpaTumocTs 3BOMIONINN 8.11
HcTopus xu3HU Ha 3eMIle U METObI €€
10 n3ydyeHus. [ Mnoressl MpoOUCXOKACHUSA 15.11
YKU3HU Ha 3emiie
11 PazButue xxu3Hu Ha 3emMIie Mo 3pam 1 211 bubnuorexa [JOK
IIEpUOJAM https://m.edso0.ru/863ea5a6
OCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTENBHOTO U JKUBOTHOTO MHPA. Bu6morexa [IOK
12 [IpaxTrueckas padora Ne 1 «HSZ"ICHI/IG 29.11 httos://m.edsoo.ru/863ea6be
HCKOTIAeMBIX OCTAaTKOB PACTCHHU U
KUBOTHBIX B KOJIJIEKITHSIX)
13 CoBpeMeHHas cucTemMa OpraHu4ecKoro 05 612 bubmuorexa [JOK
MHpa https://m.edsoo.ru/863ea8hc
14 O060061meHNe TeMBI «DBOJTIOLHS 13.12 bubmuorexa [JOK
OpraHu4ecKoro Mupa» (K/p) https://m.edsoo0.ru/863ea48e
bubnuoreka [IOK
15 DBOJIIOIHS YeJI0OBEKa (aHTPOTIOTEHE3) 20.12 httos://m.e dsogru 18636aC2C
16 JBwxymue cuitbl (hakTopsl) 712 bubnuoreka [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU DBOJIIOIUY YEJIOBEKA 10.01
18 YenoBeyeckue packl U MPUPOTHBIE 1701 bubnunoreka [JOK
aJanTalyy 4eJIoBEeKa https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O6001IeHHE 10 TEME
19 «BO3HUKHOBEHUE U pa3BUTHE KU3HU HA 24.01
3emiie»
20 DKoJIorus Kak HayKa 31.01
21 Cpenbl 0OuTaHUS U SKOJIOTHUYECKUE 202 bubnunoreka [JOK

(baxTopsI

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



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

Abuotnueckue dakropsl. Jlaboparopras
pabota Ne 3. «Mopdonmorndeckue
0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT

bubmmoreka [{OK

22 0.5 14.02
oOutanusy. Jlaboparopnas pabota Ne 4. https://m.edsoo.ru/863eb10e
«BrusiHUEe cBETa HA POCT U PA3BUTHE
YEPEHKOB KOJIeycay
bubmmoreka [{OK
23 Buotnueckue paxTopsl 21.02
b p https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKH
nonyisinun. [Ipaktuaeckast padora Ne 2
24 At Hp pano 05 28.02
«[ToacU€T TUIOTHOCTH MOIMYJISAIIUN Pa3HBIX
BHJIOB PACTEHUI»
bu6moreka [IOK
25 Coo01recTBa OPraiu3MoB — OHOIIEHO3 7.03
B P I https://m.edsoo0.ru/863eb46a
bu6mmoreka [IOK
26 ODKOIOTHYECKUE CUCTEMBI (DKOCHUCTEMBI 14.03
( ) https://m.edso0.ru/863eb46a
OCHOBHBIE TTIOKA3aTEIN YIKOCUCTEMBI. Eut 10K
nonuorexa
27 DkoJiornyeckue mupamunsl. CBolicTBa 21.03
P a https://m.edsoo.ru/863eb5fa
skocucteM. CyKIeccust
28 [IpupoaHbIe 2KOCUCTEMBI 4.04
29 AHTPOTIOT€HHBIE IKOCUCTEMBI 11.04
bubnuoreka [JOK
30 0O06001esue TeMbl «OCHOBBI SKOJIOTHUNA» 18.04
B https://m.edsoo.ru/863ebb5e
buocdepa — rinodanpHas s3kocucTeMa
31 3emin 3aKOHOMEPHOCTH CYILIECTBOBAHUS 25.04 bubmnorexa [IOK
p ym ’ https://m.edso0.ru/863ebd16
o6uocdepsl
32 YenoseuecTBo B OHochepe 3emiu 2.05
33 CocymiecTBoBaHM€e NPUPOALI U 16.05 bubnuoreka [IOK



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

4eJI0BeYeCcTBa https://m.edsoo.ru/863ebale
34 PesepBHbIit ypok. O000IICHIE TEMBI 1 23,05
«Coo011ecTBa 1 3KOJIOTHICCKUE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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