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MNOACHUTEJIBHASA 3AIINCKA

[Ipu paspaborke mnporpaMmbl MO OHONOTMM TEOPETUYECKYI0 OCHOBY Uil ONpeleNeHHus TOAXOAO0B K
(dhopMHpOBaHUIO coiepKaHusl yaeOHoro npenmera «bronorus» coctaBuim: KoHnenTyanbHbie noioxenuss @I'OC COO
0 B3aMMOOOYCIIOBICHHOCTH LIENEH, coAep KaHus, pe3yiabTaToB OOy4YeHHsT W TpeOOBaHUI K YPOBHIO IOJATOTOBKH
BBITYCKHHKOB, MOJOKEHHUsI 00 OOIIMX LENIX W MPHHIUNAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI
cpennero obiiero oopa3zoBanus B Poccuiickoii Denepaliy, a TakKe MOJOKEHHUS O crielupruKke OHOIoruY, € 3HAaUCHUU
B TIO3HAHWW JXMBOH NpPUPOIBI M OOECIEYCHHWH CYIICCTBOBAaHUSI 4YeloBeueckoro odmiectBa. CorimacHO Ha3BaHHBIM
MOJIOKEHUSIM, OIIPEieTIeHbl OCHOBHBIE (DYHKIIMU IPOrPaMMBI 110 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouoyioruu JHa€r NPEACTaBICHHE O INENAX, 00 oOmIel cTpaTerud OOydeHHUs, BOCIIUTAHHS U
pa3BuTHA OOy4arolmuxcsi CpeAcTBaMH ydeOHoro mpenmera «buonorus», ompesenser o0s3aTelbHOE MPEAMETHOE
COJIepIKaHUe, €ro CTPYKTYPY, paclpeaeieHue Mo pasaeinaM U TeMaM, PeKOMEHYEMYIO IOCIeI0BaTeIbHOCTh N3y CHHS
y4eOHOro Marepuana ¢ y4ToM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeNbHOTO Mpoliecca,
BO3PACTHBIX 0OCOOCHHOCTEH 00yJaromuxcsl.

B nporpamme 1o OM0J0rHN TakKe YIUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeMETHBIM
W TpenMeTHBIM pe3yiapTaTaM oOy4deHWss B  (OPMHpPOBAaHMM OCHOBHBIX BHJOB  Y4eOHO-TIO3HABATEIBHOM
JeTelIbHOCTH/Y4e0HbIX AeHCTBUI 00YyYaIOMINXCsl IO OCBOCHHIO COJIEPKaHUS OMOJIOrMIEeCKOro 00pa3oBaHMUsL.

B mporpamme mo 6monorum (10—11 kmaccel, 0a30BBI ypOBEHb) peaM30BaH MPUHIUII MPEEMCTBEHHOCTH B
n3ydeHnuu Owonorum, Onaromapsi 4eMy B HEHl MpocMaTpHUBAeTCs HAPABICHHOCTh HA Pa3BUTHE 3HAHUH, CBSI3aHHBIX C
q)OpMHpOBaHI/IeM C€CTECCTBCHHO-HAYYHOI'O MHUPOBO33PCHUA, ILEHHOCTHBIX OpI/IeHTaIII/Iﬁ JIMYHOCTHU, DOKOJIOTHYECKOI'O
MBITIUIEHUS, PEACTABICHUN O 3J0POBOM 00pa3e KU3HHU U OEPEKHBIM OTHOIIICHHEM K OKPYXKAIOIIEH MPUPOIHON cpere.
[losromy Hapsny ¢ W3ydeHHEM OOIIEOMONIOTMYECKUX TEOPUH, a TaK)Ke 3HAHWW O CTPOSHUH JKUBBIX CHCTEM pa3HOTO
paHTa W CyITHOCTH OCHOBHBIX IPOTEKAIOUINX B HHUX MPOIECCOB B MpOrpaMMe IO OHONOTHH YIENeHO BHUMAaHHE
WCIIONIb30BAHHUIO TONYYCHHBIX 3HAHWHW B TIOBCEAHEBHOM XU3HU IS PEIIeHWs] MPUKJIAIHBIX 3aa4, B TOM YHCIE:
MpOo(UIAKTHKN HACIIEACTBEHHBIX 3a00JIeBaHUI 4YeIOBEKa, MEIMKO-TEHETHYECKOr0 KOHCYIbTUPOBAHUS, 0OOCHOBAHUS
AKOJIOTHIECKH IIeJTeCO00Pa3HOr0 TOBEICHUS B OKPYXKAIOIICH MPUPOTHOW cpeie, aHauu3a BIUSHUS XO3IHCTBEHHOM
JeSITeTFHOCTH YeJIOBeKa Ha COCTOSHHUE MPUPOAHBIX M MCKYCCTBEHHBIX SKOCHCTEM. Y CHIIEHHE BHUMAHUS K MPUKIaTHON
HaIpaBlIeHHOCTH Yy4eOHoro mnpeaMera «buomorus» mNpPoOIMKTOBAaHO HEOOXOAWMOCTBIO OOECTICUEHHS YCIOBWUN I
pelieHusi OHOM W3 aKTyalbHBIX 337lad IIKOIBHOTO OHOJOrMYecKOoro o0Opa3oBaHUS, KOTOpas MpearoJiaraer
(dhopmupoBaHue y o0OydYarOmMXCSA CIIOCOOHOCTH aNanTHPOBAThCI K W3MEHEHHAM JAWHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorns mHa ypoBHe cpemHero oOmiero o0pa3oBaHUS 3aHWMaeT BaxkHoe Mecto. OHa obecrednBaeTr
(hopmMupoBaHue y 00yUarONINXCS MIPEACTABICHAN 0 HAYYHOH KapTHHE MHpPA, pacIIupseT U 0000IIaeT 3HAHUS O KUBOU
npupoze, €€ OTIMYNTENbHBIX MPU3HAKaX — YPOBHEBOW OpPTaHM3AIH U JBONIONHHU, CO3AAET YCIOBHUS JUIA: TTO3HAHUA
3aKOHOB JKMBOHM TIPUPOBI, (OpMUPOBaHUS (PYHKIIMOHATHFHON TPaMOTHOCTH, HABBIKOB 3/I0POBOTO U Oe3omacHoro obpasa
YKU3HU, KOJIOTUIECKOT'O MBIIIUIEHHUS, IEHHOCTHOT'O OTHOIIEHUS K KHUBOW IIPUPOE U YETOBEKY.

Bonbmioe 3HadeHrne OMONMOTHS MMEET TAaKKe JJISl PEelleHHS BOCIUTATENbHBIX W Pa3BUBAIOIIUX 3374 CPEIHETO
obrmiero obpazoBaHus, colMaNM3anuy o0ydatormxcs. M3ydenne ouomornu odecrieunBaeT ycaoBUs sl (POPMHUPOBAHUS
WHTEIUICKTYATbHBIX, KOMMYHHKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX HABBIKOB, JCTETUYECKOW KYJIBTYPHI, CIOCOOCTBYET
WHTErpai OWONIOTUYECKUX 3HAHWHA C MPEICTABICHUSAMH W3 APYTUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (DH3UKH,
XUMHH U reorpaduu. HazBaHHBIE ONOXKEHUS O TIpeHA3HAYEHUN YIeOHOro rnpenMera «bHoIorusy COCTaBUIIH OCHOBY
JUTS OTIpEACTICHHsI TIOAXO/I0OB K OTOOPY M CTPYKTYPHPOBAHHUIO €ro COAEP KaHWs, MPEICTaBICHHOIO B MPOrpaMMe 0
ouooruy.

Otbop comepxanusi yueOHoro mnpenMera «buomorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C TO3UIUH
KYJIBTYpOCOOOPa3HOr0 MOMXO/a, B COOTBETCTBUM C KOTOPHIM OOydaromuecs TODKHBI OCBOWTH 3HAHWS W yMEHWUS,
3HauYUMBbIe IS (HOPMUPOBAHUS OOIIEH KyJIbTYPHI, ONpEAENIONne aJeKBaTHOE TOBEJEHHE YeJI0BeKa B OKpYXKaromien
MPUPOAHON cpefe, BOCTpEOOBaHHbIE B MOBCEIHEBHOM XHU3HM M MPAKTHUECKOH AesrensHocTH. Ocoboe MecTo B 3TOH
cucTeMe 3HAaHMH 3aHMMAaIOT 3JIEMEHTHI COJIepKaHMsl, KOTOPbIE CIIY>KaT OCHOBOHM Il (YOPMHUPOBAHUS MPEACTABICHUI O



COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHE MHUpPAa M IIEHHOCTHBIX OpPHUEHTAlUSX JIMYHOCTH, CIIOCOOCTBYIOIINX
ryMaHH3alul OHOJIOTHYECKOT0 00pa30BaHMUS.

CTpyKTypupoOBaHHE COAEp)KaHUsl y4eOHOro marepuana B MPOrpaMMe IO OMOJOTHH OCYIIECTBIEHO C Y4ETOM
MPHOPUTETHOTO 3HAUCHUS 3HAHUH 00 OTIIMYUTENBFHBIX OCOOEHHOCTSIX KUBOM MPHUPOABI, O €€ YPOBHEBOW OpTaHU3allii U
SBOJIONMU. B COOTBETCTBMM € 3THM B CTPYKType YydeOHOro mnpeamera «bHoNOrus» BbIIeIeHBl CIEAYIOMue
cofiepkaTenbHble JIMHUM: «bHomorus kak Hayka. MeToApl Hay4YHOro MO3HaHUD», «KileTka kak Owonormyeckas
cucremay, «Opranu3m Kak Ouonoruveckasi cucrema», «CucreMa 1 MHOroo0Opa3ue OpraHu4eckoro Mupay, « IBOIIOH S
XKHUBOH MPUPOIBI», «IKOCUCTEMBI U TIPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp n3ydyenus: yaeOHoro npeamMera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJieHUE O0YYAIOMIMMUCS 3HAHUSMH O
CTPYKTYPHO-(QYHKIIMOHAJILHONH OpraHW3alliM JKUBBIX CUCTEM pa3HOrO paHra W MpHOOpEeTeHHe YMEHHWH HCIONb30BaTh
OTWU 3HAHHUA IJId T'PaMOTHBIX I[CﬁCTBPIﬁ B OTHOLICHUU O6’beKTOB JKUBOM MMpUpoOAbl U PCIICHUA PA3JIMYHBIX JXH3HCHHBIX
npodeM.

Hoctrxenue 1enu u3ydeHus yueoOHoro npeamera «buonorusp Ha 6a30BOM ypoBHE oOecIieunBaercsl peleHrneM
CIIEAYIOUIHNX 3aa4:

OCBOCHHE OOYUYAIONIMMHUCS CUCTEMBbl 3HAHUI O OMOIOTMYECKUX TEOPHUSX, YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
THIOTE3aX, MpaBWIIAX, CIyXKAIUX OCHOBOW Ui (POPMHPOBAHMSI IMPEACTABICHUH O €CTECTBEHHO-HAYYHOW KapTHHE
MHUpa, O METOAaX HAay4HOTrO MO3HAHMS, CTPOSHHWH, MHOTOO0pa3WH M OCOOEHHOCTSIX J>KUBBIX CHUCTEM Pa3HOI'O YpPOBHS
opraHuv3anuu, BeIJAONIUXCA OTKPBITHAX U COBPEMEHHBIX NCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I;

(dbopMupoBaHHEe y 00yUarOIUXCsl TO3HABATEIBHBIX, HHTEIUIEKTYa IbHBIX U TBOPYECKHX CIIOCOOHOCTEH B Ipoliecce
aHaJIn3a OaHHBIX O ITYTAX pa3BUTHA B OnoJIornu Hay4YHbIX B3IJIAI0B, I/I)Iefl " MMOAXOOA0B K M3YYCHHUIO KMBBIX CUCTEM
Pa3HOro YPOBHS OpTaHU3aIINY;

CTaHOBJICHHE Y 00yJaromuXxcs 001elt KyabTyphl, (PyHKIIMOHATEHOW TPAMOTHOCTH, Pa3BUTHE YMEHUU OOBICHSTH
U OLCHHUBATH SBJICHUSA OKPYXAIOLICTO MHpa JKUBOM pupoJbl Ha OCHOBAaHUU 3HAHUU " OIlbITa, IMOJYYCHHBIX IIPpU
M3y4YEeHUHU OMOJIOTHH;

(hopmMupoBaHue y 00y4aIOMMXCSl YMEHUIN WILTIOCTPUPOBATH 3HAYEHNE OMONIOTMYECKUX 3HAHUN B TIPAKTUUECKON
JeSITeTFHOCTH YeIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOIOTUN U arpoOHOTEeXHOIOTHil;

BOCTIUTaHWE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEIOBEKOM IKHUBOW TPUPOJBI, HEOOXOTUMOCTH
OepeXHOT0 OTHOIIEHUS K Hell, COOTIOACHNS STHYECKINX HOPM TP MPOBEICHUH OMOJIOTHYECKUX MCCIIEOBAHMIA;

OCO3HAaHWE IIEHHOCTH OWOJOTWYECKNX 3HAHWW JUIA TIOBBIIICHWS YPOBHS OKOJOTMYECKOW KYIBTYDBI, IS
(hopMupOBaHUS HAYIHOTO MUPOBO33PEHUS;

MpUMEHEHNe TPUOOPETEHHBIX 3HAHWA W YMEHHH B TTOBCETHEBHOW MXW3HU IS OIEHKH IIOCIEACTBUN CBOEH
JEeSITeTFHOCTH TI0 OTHOIIEHHIO K OKpPYXKaromiel cpene, COOCTBEHHOMY 3/I0pOBBIO, 00OCHOBaHHE W COONIOJCHUE MEp
PO IITAKTHKA 3a00JICBaHHI.

B cucreme cpennero oOmero oOpaszoBaHusi «buomorus», uszydaemas Ha 0a30BOM YpOBHE, SIBISETCA
00s13aTeNbHBIM Y4eOHBIM IIPEAMETOM, BXOSIIAM B COCTaB MPEAMETHOM 001acTn «ECcTeCTBEHHO-HAYYHBIE TTPEAMETHD.
Jnis nzydenus: Onomoruu Ha 6a30BOM YPOBHE CPEIHETO 00miero oopazoBaHusi oTBoauTcs 68 yacoB: B 10 kimacce — 34
gaca (1 gac B Hememo), B 11 xmacce — 34 vaca (1 gac B Hemenro).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

Tema 1. BuoJsiorusi Kak Hayka.

Buonorust kak Hayka. CBsi3p OMONOTMU C OOIIECTBEHHBIMH, TEXHHUYECKHUMH M JPYIMMU €CTECTBEHHBIMH
HayKaMH, (QHUIOCO(pUEH, dTUKOH, ICTETUKOW M mpaBoM. Pons Ouonmoruu B (OpMUPOBAaHWN COBPEMEHHOW HaydyHOMH
KapTuHBI Mupa. CrucTema OMOIOTHYeCKUX HayK.

Meronpl TO3HAHMS KUBOW MPHUPOIBI (HAOMIOAEHHE, SKCIICPUMEHT, OMHCaHHWe, W3MEpPEHHe, Kiaccu(uKalms,
MOJIETTUPOBaHNE, CTATUCTHYECKAsi 00pabOTKa JaHHBIX ).

JdemoncTpanun:

IToptpersi: Y. Jdapsun, I'. Mennens, H. K. Konsios, JIx. Yorcon u @. Kpuk.

Tabmuie! U cxembl: «MeTOoIbI TO3HAHMSI JKUBOU TTPUPOIBI.

JlabopaTopHble U MPaKTHYeCKHE PadOThI:

[paktudeckas padoraNe 1. «Mcrnons3oBanne pa3IHYHBIX METOJIOB MTPH U3yYCHUN OUOIOTUIECKUX 00HEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3AIHUSL.

XKusble cucrembl (OuMoCHCTEMBI) Kak TpeaMer u3ydeHus Owonoruu. OTIUYME KHUBBIX CHCTEM OT
HEOPTaHUYECKON MPUPOJIBI.

CpoiicTBa OMOCHMCTEM W WX pazHooOpasue. YPOBHH OpraHU3alMd OMOCHCTEM: MOJNEKYISIPHBIN, KICTOUHBIMH,
TKaHEBBIHN, OpTaHU3MEHHBIHN, TIOMYJISIIIOHHO-BUIOBOM, 9KOCUCTEMHEIH (OMOTe0IeHOTHYeCKHM ), OMochEepHBIA.

JdemoncTpanumn:

Tabnuiet U cxembl: «OCHOBHBIE MPU3HAKY JKU3HHY», «YPOBHH OpraHU3AIMN )KUBOU TIPUPOJIBD).

Oo6opynoBanue: momaens Monekynsl JJHK.

Tema 3. Xumunueckuii cocTaB U CTPOEHHUE KJIETKHU.

XWMHYECKAA COCTaB KIETKM. XUMHYECKHE OHIIEMEHTHI: MAaKpO3JIEMEHTBl, MHUKpOdJeMeHTH. Boaa u
MUHEpaJbHbIC BEIECTBA.

OyHKIINK BOIBI 1 MUHEPAIBHBIX BelIecTB B KieTke. [lognep:kanne ocmoTndaeckoro 6anaHca.

benku. CoctaB u cTpoeHne OCIKOB. AMHHOKHCIOTHI — MOHOMEpHI OeinkoB. HesameHmMBIC W 3aMEHHUMEIS
AMHHOKHCIIOTE. AMUHOKHCIIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOW MOJEKYNbl (IIepBUYHAS, BTOPUYHASI,
TpETUYHAS ¥ YeTBEPTHYHAS CTPYKTypa). XMMHUYECKIE CBOMCTBA OeNKkoB. brnonormueckue GyHKIUNA OEIKOB.

@®epmenTsl — Ouonmormdeckne KkaramuzaTopsl. CrTpoeHme (QepMeHTa: aKTUBHBIM IIGHTp, cyOcTpaTHas
cnerupuaaocTh. KoepmenTsl. Butamunapl. OTimuaus (pepMEHTOB OT HEOPTAaHHMIECKUX KaTalln3aTopOB.

YrneBoasl: MOHOcaxapuubel (TIIOKo3a, pmbo3a W Oe30KcHpr0o3a), Aucaxapuinl (caxaposa, JIaKTo3a) H
ronucaxapuabl (Kpaxmad, TIUKOTeH, [eJUTI0I03a). bronorndeckie QyHKIUN yrIIEBOIOB.

Jumuner: Tpurmnepuansl, GocGoaumuasl, cTepouasl. I napodmibHO-THAPOPOOHEIC CBOMicTBA. bromorndyeckue
¢dhysaxun mununoB. CpaBHEHHE YIIIEBOAOB, OEIKOB W JIMITHIOB KAK MICTOYHUKOB SHEPTHH.

Hyxnennossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpPHI HYKJIEHHOBBIX KHCIOT. CTpoeHne U QyHKIHH
JHK. Ctpoenne n pynkunn PHK. Bugst PHK. AT®: crpoenne u QpyHKIHH.

Hurtonorust — Hayka o kierke. Kilerounas Teopusi — mpuMep B3auMONCHCTBHS uaeH W (PaKTOB B HAyYHOM
Mmo3HaHUH. METONbI H3YYeHUS KIETKH.

Kirerka kak menocTHas skuBast cuctema. OOmmye Tpu3HAKN KIETOK: 3aMKHYTasi Hapy»KHasi MeMOpaHa, MOJIEKYJTbI
JHK kak reHeTH4ecKuii anmapart, cucTeMa CuHTe3a Oenka.

Tunel KJIeTOK: 3yKapuoTHYecKas U mpokapuormdeckas. OCOOSHHOCTH CTPOSHHS MPOKAPUOTHYECKON KIIETKH.
Knerounas crenka O6axrepuii. CTpoeHue 3ykapruoThdeckoil kieTku. OCHOBHbBIE OTJIMYMS PACTHTENBHOM, JKUBOTHOH U
IrpUOHOMN KIETKH.

[loBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIHMKC, nx QyHKnuu. llmasmatudeckas
MeMmOpaHa, e€ cBoiicTBa W ¢QyHKumMH. LluToruasma u e€ opranouasl. OnHoMeMOpaHHbIe opranonasl kierku: DIIC,
anmapat ['onpmku, au3ocomsl. [lomyaBTOHOMHBIE OpraHOMIIBI KIETKM: MHUTOXOHAPHUH, IutacTuasl. IlponcxoxkaeHue
MUTOXOHApUH W 1uactud. Bunel mmactun. HememOpaHHBIE OpraHOMABI KJIETKH: PUOOCOMBI, KJIETOYHBIN ILIEHTP,
LEHTPHOIH, PECHUUKH, KTYTHKH. DYHKIMK OPraHOMIOB KIIETKU. BKimtoueHus.



SAnpo — perynatopHbiii HeHTp KineTkd. CTpoeHHe siapa: siaepHas 000J04YKa, KapHolia3Ma, XPOMAaTHH, SAPBIIIKO.
XPpOMOCOMBL.
TpaHcnopT BelecTB B KIIETKE.
JdemoncTpanun:
[Moptpersi: A. JleBenryk, P. I'yk, T. lllgann, M. Ulneiinen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkuuc, P.
®panknun, K. M. bap.
[uarpammsbl: «PacnpenerneHne XUMUYECKUX 3JIEMEHTOB B HEXUBOM Ipupone», «PacnpeneneHue XMMHYECKHX
3JIEMEHTOB B JKUBOU IIPUPOLE».
Tabmuup! u cxemsr: «llepuoanyeckas Tabnuna XUMUYECKHX DJIEMEHTOBY, «CTpoeHHe MOJIEKYIIbl BOAbBD», «brocuHTes
Oenka», «CtpoeHue Monekynsl Oenkaw, «Crtpoenue ¢epmentay, «Hykmemnoswle kucnotsl. JHK», «Ctpoenme
Monekynsl AT®», «CTpoeHne 3ykapuoTHUECKON KIIeTKn», «CTpoeHHe )KUBOTHOM KIeTKH», «CTpoeHue pacTUTENbHON
KIETKN», «CTpoeHue MpOoKaproOTUYECKON KIETKNY, «CTpoeHue spa KIeTKN», «Y TIeBOAbLY, «JIumuabn.
O6opynoBaHue: CBETOBOM MUKPOCKOM, 00OpYIOBaHUE JUIsi MPOBENCHUS HAONIOEHNH, U3MEPEHNH, DKCIIEPUMEHTOB,
MHUKpOIIperapaTsl PaCTUTEIbHBIX, dKUBOTHBIX M OaKTepUaIbHBIX KIETOK.
JlabopaTopHble U MPaKTHYeCKHE PadOThI:
Jlaboparopuast pabora Ne 1. «M3ydeHue KaTaJUTHYECKOW AaKTUBHOCTH (EPMEHTOB (Ha TpUMepe aMuiIa3bl WIN
KaTaiasbl)y.
JlabopaTtopnas pabora Ne 2. «M3ydeHue CTpOCHHUS KIETOK PACTCHUMU, KMBOTHBIX M OAKTEPHi 110 MHKPOCKOIIOM Ha
TOTOBBIX MHUKpOIIpernapaTax U uX OIHCAHHUE».
Tema 4. JKusueaessTeJbHOCTh KJIECTKH.
OOMeH BeliecTB, WK MeTaboIu3M. ACCUMIIIAINUS (TDTACTHYECKUH OOMEH) M TMCCUMUMIISIINSL (DHEPreTHIeCKUi 0OMEH )
— JIB€ CTOPOHBI €AMHOro Iporecca Merabonmu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M DHEPTUU B NOHUMAHHUH
MeTabonu3ma.
Tunel oOMeHa BerecTB: aBTOTPOMHBIN U rereporpodHbid. Poib (epMEeHTOB B OOMEHE BCIIECTB M IMPEBpAIlCHUH
SHEPrUH B KIIETKE.
dorocunTe3. CperoBas W TemHOBass (as3bl (orocuHTe3a. Peakimu ¢dorocuHTe’a. DPPeKTHBHOCTH (OTOCHHTE3A.
3navenne (poTocHHTE3a I KM3HU Ha 3emuie. BiusHre yciaoBuil cpeapl Ha (POTOCHHTE3 U CHOCOOBI TTOBBIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUH.
XeMoCuHTE3. X EMOCHHTE3UPYIONTHEe OakTepun. 3HAUCHUE XEMOCHHTE3a VIS )KMU3HU Ha 3eMIIe.
OHepreTnueckuii oOMeH B KJI€TKe. PaciuensieHue BeLIeCTB, BBIAEICHHE M aKKyMYJIHPOBAaHHE 3HEPIHMHM B KIICTKE.
Oranbl 3Heprerndyeckoro odmena. Inmkonu3. bpoxenue m ero Buusl. KuciopomHoe OKucieHHME, WM KIETOYHOE
neixanne. OxkucauTenbHoe GpochoprnrpoBanne. DPGHEKTHBHOCTL IHEPTETUIESCKOT0 0OMEHa.
Peaxmun maTpuanoro cuatesa. I'enermaeckas nadopmanms u JJHK. Peannzanms renernaeckoit nHpopMaIuy B KIETKE.
I'emernuecknii ko M ero cpoicrBa. TpaHckpurmms — MaTtpuasblii cuaTe3 PHK. Tpamcmsamus — OnocmHTe3 Oenka.
Oramsl TpaHcauy. KonupoBanue aMuHOKHCITOT. Poik pubocom B OmocrHTe3€e Oenka.
Hexnerounsie hopmer xu3Hn — BUpychl. Mcropust otkpsiTis Bupycos (. 1. MiBanoBckuit). OCOOEHHOCTH CTPOEHUS H
XKHU3HEHHOTO IMKJIa BUpycoB. baktepuodaru. bonesnu pacteHuil, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMBIC BHUPYCAMH.
Bupyc nmmynogedunmra genosexa (BUY) — Bozoymurens CIIM/]a. OOpaTHas TpaHCKPHIIIKS, peBepTa3a U WHTETpasa.
[IpodmnakTika pacnpocTpaHeHNUs BUPYCHBIX 3a00I€BaHUH.
JdemMoncTpannu:
[optpersi: H. K. Konsrios, 1. U. Banosckuii, K. A. Tumupsizes.
Tabmumer 1 cxembl: «Tunsl muTanuss», «Metabomuzmy», « MUTOXOHAPHSY, « DHEPTeTHIECKUN 00MEH», «XIIOPOILIACT,
«Dorocunres», «Crpoerne JHK», «Ctpoenne n QpyHkuronupoBanue reHa», «Cunre3 Oenka», «I eHeTHUeCKU Komy,
«Bupyco», «bakrepuodarm», «Crpoenne u xxuzHeHHbIH nukn Bupyca CI11/]a, 6akrepuodaray, «Permnmmxanus JHK».
Ob6opynoBanue: Moxenu-ammiukamwu «Y qsoenne JIHK wu tpanckpummus», «buocuntes Oenka», «CtpoeHme
KIIETKW», MoJenb cTpykTypsl JHK.
Tema 5. Pa3MHoOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.
Knerounslii 1muki1, WM >KM3HEHHBIM LMKN KineTku. MHTtepdaza m mutos. [lpomeccsl, nmporekaromue B uHTEpdase.
Pennmukamust — peakums marpuunoro cuHresa JIHK. Crtpoenme xpomocom. XpOMOCOMHBIM Habop — KapuUOTHIL.



JMniaouaHeld M TaIUIOMJHBIA XPOMOCOMHBIE HAOOpbl. XpoMaTHibl. LlMTONOrHYecKrMe OCHOBBI Pa3MHOKEHHUS H
WHIUBUAYAJIBHOTO Pa3BUTHSI OPraHU3MOB.

Henenne kinerkn — muto3. Ctagun Muto3a. Ilponeccel, mporcxoasaiye Ha pasHbIX CTaaAuAX MUTo3a. buonormueckuit
CMBICII MUTO3A.

[IporpamMmupyemast Tubenb KIETKH — alloNTO3.

@opMBl pa3sMHOXKEHHS OpPraHU3MOB: Oecronoe W MojoBoe. Buabl 0Oecronoro pa3MHOXKEHHsS: JeleHHE Ha/BOE,
MOYKOBaHWE OJHO- W MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHWe, BEreTaTuBHOEC pa3MHOXKeHHE. lcKyccTBeHHOE
KJIOHHPOBAaHHE OPTaHU3MOB, €r0 3HAUEHHUE /TS CElIeKIUH.

[onoBoe pasMHOMXKEHHE, €r0 OTINYHS OT OECIONOoro.

Meito3. Cragumu Meitoza. Ilporeccel, mpoucxondiiue Ha cragusx Menosa. IloBemenue xpomocoMm B Meifo3e.
Kpoccunrosep. buonorndeckuii cMpIc 1 3HaueHHE Meio03a.

I'amerorenes — mporecc 0Opa3oBaHUS TOJIOBBIX KJIIETOK Y JKUBOTHBIX. [10JOBBIE JKene3bl: CEMEHHUKH W SIMYHUKH.
OO6pazoBaHue W pa3BUTHE TOJOBBIX KIETOK — TaMeT (CIepMaTO30H], SMIIEKIeTKa) — CIIEPMATOreHe3 M OBOTEHE3.
OcobeHHOCTH CTpOEHHS SHUIIEKIIETOK U criepMaTo3ouaoB. OmiogorBopeHue. [lapreHorenes.

WnpnBuayansHoe pasBuTHe (OHTOreHe3). OMOpHOHaNbHOE pa3BUTHE (AMOpHOreHe3). OTambl SMOPHOHAILHOTO
pa3BUTHA y MMO3BOHOYHBIX KHBOTHBIX: JPOOJICHUE, racTpylsiius, opranorenes. [loctamOpronansHoe pa3BuTHe. THITHI
MOCTIMOPHUOHAIBHOTO PAa3BUTHUS: TpsMoe, HempsMoe (JIMYMHOYHOE). BimsHWe cpeapl Ha pa3BUTHE OPTaHU3MOB,
(haxTopsI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3ButHe pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOSHNE CEMEHH, CTa NN Pa3BUTHS.

JdemoncTpanumn:

Tabnuner u cxembl: «DoOpMBI Pa3MHOKEHHST OPTaHU3MOBY», «JIBOWHOE OIIOJOTBOPEHUE Y IBETKOBBIX PACTEHUI,
«BereratuBHOE pa3sMHOXKEHUE pacTeHHit», «J/lemenne kieTkn Oakrepwit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHue
xpoMocoMbl», «Knerounbld mukiy», «Pemmukamusa JHK», «Mutoszyn, «Meiio3y, «lIpsimoe v HempsiMoe pa3BUTHEY,
«["ameroreHes y MIEKOIUTAOLIMX U YelIoBeKay, «OCHOBHBIC CTalUM OHTOT€HE3a».

OOopynoBaHue:  MHUKPOCKOI,  MHKpompenapatsl  «CrepMaTo30Mabl  MIIEKONMTamoLiero»,  «lifuexnerka
MIIEKONHUTAIOIIEro», «KapuokuHes B KJeTKax KOpEIIKa JIyKa», MarHUTHAas MOJENb-alllUIMKALMs «JleneHne KIeTKn»,
mozuenb JIHK, Moaens Merada3Hoi XpOMOCOMBL.

JlaGopaTopHble H NPpaKTHYECKHe PA0OTHI:

Jlabopatopuast pabora Ne 3. «HaOnromeHue MuTO3a B KICTKaX KOHYMKA KOpEIIKa JyKa Ha T'OTOBBIX
MUKpOIIpenaparax».

JlabopatopHast padora Ne 4. «3yueHue CTpOEHHS MOMOBBIX KIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacjieICTBEHHOCTb U U3MEHYUBOCTH OPraHU3MOB.

IIpeamer m 3amaum reHeruku. Vctopusi pa3BUTHSI TeHETHKH. PONb IUTONOIMM M SMOPHOJNOTMM B CTAHOBJICHUH
reHeTHKH. Bxiag poccuiickux U 3apyOeXHBIX yIEHBIX B pa3BUTHE I'€HETUKU. MeTobl reHeTUKH (THOPUI0I0r HUECKUH,
LUTOr€HETUYECKUH, MOJEKYISIpHO-TeHeTn4decknil). OCHOBHBIE T€HETHUECKHE IOHATUS. | eHerndyeckas CHUMBOIHKA,
HCIOJIb3yeMasi B CXEMax CKpEIBaHUH.

3aKOHOMEpPHOCTH HACJIEIOBaHHS MPU3HAKOB, yCTaHOBIeHHbBIE |. MenneneM. MoHOTHOpHUIHOE CKpelMBaHUE. 3aKOH
enuHo-00pa3usi THOPUIOB MEepBOro MoKoaeHus. [IpaBuno TOMUHUPOBaHUS. 3aKOH pacILeNyIeHus] IPU3HAK0B. [ nunoresa
qrCcTOTHI TaMer. IlonHoe 1 HenonHOe JOMUHUPOBaHHUE.

JurnOpugHoe ckpeuiBaHue. 3akOH HE3aBUCHMOTO HAcleJOBaHUS NPHU3HAKOB. lluToreHerndyeckue OCHOBBI
JUTHOPHUIIHOTO CKpEIIMBaHUs. AHaIM3Mpylollee cKpeluBanue. Vcrnonp30Banre aHaJU3UPYIOIIEro CKPELIUBaHUs IS
OIpezieIeHUs] TEHOTHIIa OCOOH.

CuennieHHoe HacneqoBaHue Ipu3HakoB. Pabora T. Moprana mo cuenjieHHOMY HacJIeOBaHUIO TeHoB. Hapymienue
CLICTUICHUS TEHOB B pe3yJbTaTe KPOCCHHTOBEPA.

XpoMocoMHast TEOpHsl HAacJIeACTBEHHOCTH. | eHeTHuecKue KapThl.

I'enernka monma. XpoMOCOMHOE ompeneneHue Moja. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['oMoramerHsie H
rereporamMeTHble Opranu3Mbl. HaciaenoBanue npru3HaKoB, CLEIUICHHBIX C I10JIOM.

N3menunBocTh. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHas M HacieACTBeHHas. Posib cpensl B HEHACIEINCTBEHHOM
W3MEHYMBOCTH. XapaKTepHUCTUKAa MOAW(DUKAMOHHOW HM3MEHUYMBOCTH. BapHalMOHHBIA psii M BapHalMOHHAs KpHUBasi.



Hopma peaknum mnpusHaka. KomnuecTBeHHble M KauecTBEHHbIE MpPH3HAKM M HUX HopMma peakuuu. CBoiicTBa
MO (PHUKAIMOHHONW N3MEHYHBOCTH.

HacnenctBennas, nim reHoTUIMYEcKasi, 13MEHYNBOCTh. KoMOMHAaTHBHAS M3MEHYMBOCTh. Meio03 1 TMOJIOBOH mpolecc
— OCHOBa KOMOHMHATHMBHOM W3MEHYMBOCTH. MyTallMOHHAs H3MEHYMBOCTh. Kiaccuduranuss MyTaluid: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ Mpu4MHBl MyTauuil. MyTrareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX DPAJOB B
HacnencTeeHHou uamenunBoctd H. . BaBuioga.

BuesnepHas HacnencTBEHHOCTh M H3MEHYUBOCTb.

I'eneruka genoBeka. Kapuorun venoBeka. OCHOBHBIE METOIBI TEHETHKH YEIOBEKA: TeHEalOrnYecKuid, ONMM3HEIOBBIH,
UUTOrCHETUYECKUH, OHOXMMHYECKHH, MONEKyJspHO-TeHeTnueckuii. COBpEeMEHHOEe  OIpefeNieHHne TEHOTHIA:
MOJTHOTEHOMHOE CEKBEHHPOBAaHUE, T€HOTUNMpPOBaHUE, B TOM uucie ¢ nomombto [II[P-anamuza. HacnencrBeHHbie
3a00NeBaHusl YelnoBeKa: TeHHble Oone3HH, OOJEe3HM C HACIEACTBEHHOW MNPEeapacloNoKeHHOCThIO, XPOMOCOMHBIC
Ooneznu. Comaruyueckne W TeHepaTuBHbie MyTanuu. CTBOJIOBBIE KieTKd. [IpuHIMIBI 370poBOro o0pasza >KH3HH,
JMAaTHOCTUKH, TPOQHUIAKTUKA W JIEUCHHS TEHETHUecKHX Ooje3Held. MenuKo-reHeTHYeCKoe KOHCYJILTHPOBAaHUE.
3HaueHne MEIMITUHCKOM TeHETHKH B MTPEIOTBPAILICHUN U JICUCHHH TeHETUIEeCKUX 3a00IeBaHUI YeIoBeKa.

JdemoncTpanumn:

[optpersi: I'. Menaens, T. Mopras, I'. ne ®pu3s, C. C. UerBepukos, H. B. Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabnuuet u cxembl: «MOHOTHOPHIHOE CKPEUIMBAHNE U €r0 IUTOreHETHIECKasi OCHOBay, «3aKOH PAaCIICIUICHHS U ero
LUTOTEHETHYeCKasi OCHOBa», «3aKOH YHCTOTHI ramer», «urnbpuaHoe ckpenmBanue», «LluTomormueckue OCHOBBI
JUTUOPUIHOTO CKpeluBaHus», «Metio3y, «B3aumomelicTBrue ajuielIbHbIX TeHOB», «['€HEeTHYeCKHe KapThl PACTCHUH,
KUBOTHBIX U YeloBekay», «I'eHeTnka momna», «3aKOHOMEPHOCTH HACJEIOBaHUS, CIEIUIEHHOrO ¢ rmosom», «Kaprorurst
YeloBeKa ¥ IKMBOTHBIX», «Buabl m3MeHUMBOCTH», «MomupuKanmoHHas H3MEHYHBOCTHY», «HacnemoBanue pesyc-
(akTopay, «I'eHeTuKa rpymi KpoBu», «MyTalimoHHAas H3MEHYHUBOCTHY.

ObopynoBanue:  MoAenu-anruinkanuu — «MoHOruOpugHOE — CKpemuBaHue», «HemomHoe — moMuHHpOBaHUWEY,
«lurubpugHoe ckperiuBanuey», «Ilepekpéct XpoMocom», MHKPOCKON M MHUKporpenapaT «/posoduiay (HOpMa,
MyTaIuu GOpMBI KPBITLEB U OKPACKH Tema), repbapuii «I opox 1moceBHON.

JlaGopaTopHble M MpaKTHYeCKHe PadOThI:

JlaGopatopHas pabota Ne 5. «3ydeHne pe3ynbTaTOB MOHOTHOPHIHOTO W TUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(DHITHI
Ha TOTOBBIX MHUKPOIIpEnapaTax».

JlabopaTtopuas pabora Ne 6. «M3yueHrne Momu(pUKAIMOHHON HW3MEHYMBOCTH, IMOCTPOCHHE BAapHAIMOHHOIO psia U
BapUaIMOHHON KPHUBOW».

Jlaboparopnas pabora Ne 7. «AHanu3 MyTanuid y Ipo30(UITkl HA TOTOBBIX MUKpOIIpEnapaTaxy.

[Ipaktrueckas padora Ne 2. «CocTaBiieHHE M aHAIH3 POIOCIOBHEIX YEIOBEKAY.

Tema 7. Ceekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkumsi Kak HayKa M TIpOIecC. 3apoXKIeHHE CeleKInu u aoMmectukanus. Yuenme H. 1. BaBumoBa o meHTpax
MIPOUCXOXKICHHUSI 1 MHOTOOOpas3msl KyJIbTYPHBIX pacTeHwi. LIeHTphl mpOMCXOXKAEHHUS IAOMAIIHUX >KUBOTHBIX. Copr,
Opo/1a, IITaMM.

CoBpeMeHHBIE METOMBI CENEeKIUU. MacCOBBII M WHAWBHIYalbHBI OTOOPHI B CENEKIMH PACTEHWH M >KUBOTHBIX.
Orenka 3kcTepbepa. biu3kopoacTBeHHOE cKpermBanne — HHOpuauHT. Yuctas auHus. CKpelruBaHue YUCTHIX JTUHUM.
I'ereposnc, nmm rubpumHas cuna. HepomcTBeHHOe ckpemmBanne — ayropuawar. OtnanéHHas ruOpumusanus u e€
ycrexu. VICKyCCTBeHHBIN MyTareHe3 W TMONYYEHHE MOIHUILTONIO0B. JIOCTIIKEHUS CENeKIIMH PAaCTeHHH, YKUBOTHBIX W
MHUKPOOPTaHNU3MOB.

BrorexHonorus kak oTpacib NPOM3BOACTBA. ['eHHas wWHKeHepusa. Orambl co3naHus pekomOunantHoW JIHK u
TpPaHCTEHHBIX oOpraHu3MoB. Kierounass wumHkeHepus. Kierounble KynbTypbhl. MUKPOKIOHAJIBHOE pa3MHOXKEHUE
pactennii. KitoHHpOBaHWE BBICOKONPOMYKTHUBHBIX CEIBCKOXO3IHCTBEHHBIX OPTaHU3MOB. DKOJOTHYECKHE M ITHUECKHE
rpobsembl. MO — reHeTdeckn Moau(pUITIPOBAaHHBIE OPTaHU3MBL.

HdemoHcTpanuu:

[Moptpersi: H. U. Baunos, . B. Muuypum, I'. 1. Kapneuenko, M. @. lBaHoB.

Tabnuupl u cxemsl: kKapTa «LleHTpbI IpOUCXOXKACHUS 1 MHOT00Opa3usl KyIbTYPHBIX pacTeHuit», «[lopoasl qoMamHux
XKHUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «Otnanénnas ruOpuausauus», «Padorsl akagemuka M. @. BaHoBay,



«[Tonumnonans», «OO0bEeKTH OnoTexHONMOrHm», «Kierounble KyabTypbl M KIOHHpoBaHHe», «KoHCTpywpoBaHue u
MIEPEHOC FEHOB, XPOMOCOM.

O6opynoBaHue: MYISDKH TUIONOB M KOPHEIUIOAOB IUKUX (GOPM M KyJIbTYPHBIX COPTOB pacTeHWH, TrepOapuit
«CenbCKoX 03 HCTBEHHBIE PACTEHUSD.

JlaGopaTopHble M MpaKTHYeCKHe PadOTHI:

9KCKprI/I$I((OCHOBHBIC METOAbI W AOCTHIXCHHS CCEICKIUU paCTeHI/Iﬁ N XKUBOTHBIX (Ha CCJIICKIIMOHHYIO CTaHLIUIO,
TUIEMEHHYI0 (hepMy, COPTOMCHBITATEILHBIH YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOPHUIO arpOyHHUBEPCUTETA WU
Hay4IHOT'O IIEHTPA)».

11 KJIACC

Tema 1. JBoJIOIMOHHAA OHOTOTHS.

[IpeamoceTk BOZHUKHOBEHHS JBOIOIMOHHON TEOpHUH. DBOJIOIMOHHAS TEOpUS U €€ MecTo B Ouonoruu. BrnusHue
SBOJIOIIMOHHON TEOPUU HA PA3BUTHE OMOJIOTHH U IPYTUX HAYK.

CunerenscTBa 3BoMONMH. [laneoHTomOrHYecKne: MOCIen0BaTENbHOCTD MOSIBICHUS! BUAOB B IaJIEOHTOIOTHYECKOM
JIETOMHMCH, TiepexoiHbIe PopMbl. bruoreorpaduyeckue: cXoACTBO U paznuune ¢payH u GIOp MaTEPHUKOB U OCTPOBOB.

OMOPHOIIOTHYECKHE: CXO/ICTBA M PA3TUIMsl SMOPHUOHOB PAa3HBIX BHUJIOB MO3BOHOUHBIX. CpaBHHTENFHO-aHATOMHYECKHUE:
TOMOJIOTUYHBIC, AHAJOTMYHBIC, PYAMMCHTAPHBIC OpTraHbl, aTaBHU3MBbI. MOHCKyanHO'GI/IOXI/IMI/I‘ICCKI/IGI CXO0aCTBO
MEXaHU3MOB HACJIICACTBEHHOCTH U OCHOBHBIX Mera60nnqec1<1/1x HYTeﬁ Y BCEX OpPraHMU3MOB.

OpomonnorHas Teopus Y. Hapsuna. [Ipeanocsuiky BOZHUKHOBEHUS TapBUHU3MA. [[BIKYIIHE CHITBI SBOJTIOITUH BHIOB
no JlapBuHy (M30BITOUYHOE pa3MHOKEHUE TIPU OTPAHHMYCHHOCTH PECYpPCOB, HEONpeneNnéHHas N3MEHIHBOCTh, OOpb0a 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIA OTOOD).

Cunrernueckas Teopus sBomonuu (CTD) u e€ ocHOBHBIE TIOTOXKEHHUS.

Muxkpoasormonus. [lomynsus kak efnHUIA BUAA U SBOIIOLNH.

JBrokymiue cuiibl ((hakTophl) SBOIIOIMH BUJIOB B MPHPOe. MyTallMOHHBIN TpoIiece 1 KOMOWHATHBHAS H3MEHYUBOCTb.
[TonmynsnoHHBIE BOTHBI U apetid reHoB. M30ms1ius 1 MATpaIIus.

EcTecTBeHHbBINH 0TOOP — HAIPABJIAIONIMKA (HAaKTOP IBOIIOIUK. DOPMBI €CTECTBEHHOI'O 0TOOpA.

[TprcnocoONeHHOCT,  OPTaHU3MOB  KaK pe3yJibTaT DJBOMIONWH. [IpuMephl TNPHUCIIOCOOJIEHUH Yy OpraHH3MOB.
Apomopdh 03Bl B HINO-aTANTAIHH.

Bunx u Bumoo6pazoanne. Kpurepun Buma. OcHOBHBIE (OPMBI BHI000pa30BaHUS: TeorpaduuecKoe, IKOIOTHIeCKOe.

MakposBomtoninsa.  DPopmbl  dBoMONWU:  (UIeTHYECKas, OUBEPreHTHAas, KOHBEPIeHTHAas, IapauleNbHas.
HeoOpaTnMoCTh 3BOJTIOIIHM.

[IpoucxoxeHne oT HeCIeNMATN3UPOBAHHBIX MpenkoB. [Iporpeccupyromas cnennanuzanis. AJanTHBHAS paTaAITHsL.

JdemoncTpanun:

[Toptpersr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, ®. Mromrep, A. H.
CeBepLoB.

Tabmumer 1 cxembl: «Pa3BuTHe OpraHMYECKOr0o MHUpa Ha 3emiey», «3apOoIbIIIf IMO3BOHOYHBIX IKHUBOTHBIXY,
«Apxeorntepukcy, «DopMbl 00pHOBI 3a CylIecTBOBaHHEY», «EcTecTBEHHBIN 0TOOPY», «MHOT000pa3ne COPTOB PACTEHUN,
«MHoroobpazue Topon  KHBOTHBIX», «llomymsmumy, «MyTallMoHHAass  HW3MEHYHBOCTHY,  «ApoMopdo3b»,
«MmmoamanTanumy, «O0mas qereHepanusy, «/IBmxymme ciibl 3pomonnny, «Kapra-cxema Mapmipyra myreniectBust Y.
HapBuHay, «bopp0a 3a cymectBoBanuey, «lIpucnoco0i1eHHOCTE OpraHn3MoBy, «l eorpaduaeckoe BUI00Opa3oBaHUE,
«DKOIOTHYECKOe BIUI000pa30BaHUE).

OO6opynoBaHue: KOIJIEKIUS HACEKOMBIX C Pa3IMYHBIMUA THIIAMH OKPAacKH, HA0Op IJIOJOB M CEMSH, KOJUIEKIUS
«[IpuMepsl 3aUTHBIX TPUCIOCOONIEHUN y KHUBOTHBIX», Monuenb «OCHOBHBIE HANpPaBICHHUS HBOIIOIUI», 00BEMHASL
Mozenb «CTpoeHre TOJIOBHOTO MO3Ta TIO3BOHOYHBIXY.

buoreorpaduyeckas kapra mupa, KoureKius «DopMbl COXpaHHOCTH MCKOMAEMbIX KUBOTHBIX W PACTEHHI», MOJETh
armumakanus  «llepekpéct XxpoMocom», BIaxHbBIE Tpernapatel «Pa3BuTHe HacekoMoro», «Pa3BUTHE JATYIIKHY,
MuKponpenapar «/pozodpunay (Hopma, MyTauu (OpMbI KPbIIILEB U OKPACKHU TENa).

JlaGopaTopHble M NpaKTHYeCKHe PadOTHI:

Jlaboparopnas padora Ne 1. «CpaBHEeHHE BUIOB IO MOP(OIIOTHIECKOMY KPUTEPHION.



Jlaboparopnast pabota Ne 2. «Onucanue NpucrnocoOJIEHHOCTH OPraHU3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3dHnKHOBeHHe M pa3BUTHE )KU3HU HA 3eMuie.

JonayuHble MpeACTaBICHUS O 3apOXKASHUN KU3HU. HaydHble THIOTEe3bl BOSHUKHOBEHUS KHU3HU Ha 3emiie: abuoreHes
W TaHCHepMHA. XHUMHYECKas J3BONIOLUS. AOWOICHHBIH CHHTE3 OpraHMYECKUX BEIIECTB M3 HEOPraHUYECKHX.
OKcnepuMeHTalbHOe MOATBEPXKACHNE XHMUYECKOW 53Bomound. HauanpHble STambl OHOMOTHYECKOH SBOIIOLMH.
I'unoreza PHK-mupa. @opmupoBanne MeMOpPaHHBIX CTPYKTYP W BO3HHKHOBEHHE MPOTOKIETKH. [lepBbie KIeTKH U HX
3BOJIIOLI M. q)OpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII )KUBBIX OPIraHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3paM u nepuogaM. Katapxei. Apxeiickas u mpoTepo3oiickas 3psl. laneo3oiickas spa u
e€ mepuopl: KeMOPUHCKUH, OPJIOBUKCKHH, CUITYPHICKHIA, TEBOHCKHI, KAMEHHOYT OJIbHBIH, MTEPMCKHUH.

Me3o30licKkast 3pa U €€ IEpUOoJIbl: TPUACOBBIHI, FOPCKUI, METTOBOM.

Kaitnozofickas 3pa 1 e€ mepuo/ibl: MajaeoreHoBbIi, HEOTeHOBBIN, aHTPOMOT €HOBBIM.

XapaKTepI/ICTI/IKa KiIIMMaTa U Ir€OJIOTMYCCKUX IMPOLECCOB. OCHOBHBIE 3TaNbI OBOJIIOUU PACTHUTEIIBHOI'O U )KMUBOTHOI'O
Mupa. Apomopdo3sl y pacTeHUi U KUBOTHBIX. [losiBIIeHHE, paclBET U BBIMUPAHHE TPYIIIT KHUBBIX OPraHU3MOB.

Cucrema opraHM4eCKOro MUpa Kak OTpayKeHHe IBOTIOIUH. OCHOBHBIE CHCTEMATUYECKHE TPYIIBI OPTaHU3MOB.

OBoonys 4enoBeka. AHTPOIONOrHs Kak Hayka. Pa3BuTue mpeicTaBieHHil O MPOUCXOKIEHUM dernoBeka. MeTonsl
M3ydeHus aHTpororeHe3a. CXoAcTBa U pa3iInius YeIoBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNE YEIOBEKa.

Hewkymme cunbl  (pakrtopsl) aHTpororeHe3a. HacnencTBeHHass W3MEHYMBOCTh M €CTECTBEHHBIM — O0TOOP.
OO01ecTBeHHBIH 00pa3 KU3HHU, U3TOTOBJIEHUE OPYANUN TPY/a, MBIIIUIEHHE, PEYb.

OCHOBHBIE CTaJWM W BETBU JBOJIONHMH YEIOBEKA: aBCTPAJOMHUTEKH, YermoBeK ymenbid, YermoBeK MpSIMOXOJSIIHIA,
UenoBek HeaHIEPTAIbCKUH, UenmoBek pa3ymHBIA. Haxomkyn HMCKOIMaeMbIX OCTAaTKOB, BPEMS CYIIECTBOBAaHWS, 00JIaCTh
pacrpoctpaHeHusi, 00bEM TOJIOBHOIO M03ra, 00pas3 KH3HHU, OPYIHSL.

UenoBeueckue packl. OcHOBHbIE OonbpIliMe pachl: e€BporeongHas (eBpasuiickas), HErpo-aBCTpaIOnIHAS
(9kBaTOpHMaNibHAs), MOHTOJIOMJHAs (a3MaTCKO-aMEpUKaHCKas). YepThl MPUCIIOCOOJICHHOCTH  MPEACTaBUTEICH
YeJI0OBEYECKUX pac K YCIOBHUSAM cyliecTBoBaHus. EquHCTBO YenmoBeueckux pac. Kputnka pacusma.

JdemoncTpanumn:

[Toptpersr: @. Pemn, JI. [actep, A. Y. Omapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmumpr 1 cxembl: «BosHukHOBeHHEe CoONHEYHON CHCTEMBI», «Pa3BuTHE OpraHmdeckoro Mmpay, «PacrturembHas
Kkierkay, «KuBoTHas kierka», «lIpokapmormueckas kierka», «CoBpeMeHHas CHUCTeMa OpPTaHHMYECKOTO0 MHpPay,
«CpaBHEHHE aHATOMHUYCCKHMX HYEPT CTPOCHHS UYEIIOBEKAa W YEJIOBEKOOOpa3HBIX 00e3bsH», «OCHOBHBIE MecCTa
MaJICOHTOJIOTUYECKUX HAXOOK MTPEIKOB COBPEMEHHOI0 YeloBeKay, «/IpeBnelimme moam», «Jpesuue moan», «lleprie
COBpPEMEHHEIE IO, «1enoBedecKre paco.

Ob6opynoBanue: mMymspku «lIpoucxokneHne demnoBeka» (OIOCTBI aBCTPAJIONUTEKa, MATEKAHTPOIIA, HEaHIEpTajblla,
KPOMaHBOHIIA), CIENKH WM W300pa’keHUs KaMEeHHBIX OpyAWd MepBOOBITHOTO YeloBeKa (KaMHHU-UOIIIEpHI, pyOmia,
CKpeOIa), TeOXpOHOJIOrHIecKas Tadbmuia, KomwieKIus « DopMbl COXpaHHOCTH UCKOMTAEMBIX )KHBOTHBIX M PACTEHUN.

JlabopaTopHble U MpaKkTHYECKHEe PadOThI:

[IpaxTudeckas padora Ne 1. «/3y4eHre UCKOMAEMBIX OCTATKOB PACTEHUN W JKUBOTHBIX B KOJIJICKIIHSIX).

OKcKypcus « IBOIOLNS OPTaHMIECKOT0 MUpa Ha 3emiie» (B eCTeCTBEHHO-HAYYHBIN UITH KpaeBEeMUECKUil My3el).

Tema 3. OpranusMbl M OKPY:KaOLIAs cpeaa.

OKojorus Kak Hayka. 3aJadyd W pa3feibl 3KOJOTMU. MeTOIpl 3KOJOTMYECKUX HCCIEAOBAHUU. ODKOJOTMYECKOE
MHPOBO33pPEHHE COBPEMEHHOT'O YEIOBEKA.

Cpensl 00UTaHWST OPraHU3MOB: BOJHAS, HA3eMHO-BO3 yIIIHAS, TIOYBEHHAS, BHYTPHOPTaHU3MEHHAS.

Okonornyeckue (Qaxroppl. Kiaccudukanms osxomormueckux — (QaxTOpoB:  aOMOTHUYECKHE, OHOTHYECKHE U
aHTpororeHHsie. JleficTBre FKOIOrndeckix (PakToOpoB Ha OPTaHU3MBI.

Abuorndeckrne (GakTOpPhl: CBET, TeMIeparypa, BIaxHOCTh. Doromepuomusm. llpucnocoOneHns OpraHM3MoB K
JECTBHIO a0MOTHYECKUX (PakTOopoB. bromornvieckre puTMEI.

buotnueckue dhakropsl. Buapl OMOTHYECKUX B3aMMOACUCTBUIN: KOHKYPEHIIHS, XUITHHYECTBO, CUMONO03 U €ro (OPMBIL.
[TapazuTu3m, Koormeparus, MyTyainn3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIN3M, HEUTpaIi3M.
3HayeHne OMOTHYECKUX B3aMMOACHCTBUH /ISl CYLIECTBOBAHUS OPIaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKUE XAPAKTEPUCTUKU TOMynsnuu. OCHOBHBIE MTOKa3aTeNu TMOMYJSLUN: YHCIEHHOCTb, IJIOTHOCTD,
POXAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpaIysl. IMHaAMHUKa YMCIEHHOCTH MOMYJIALUN U €€ PEryIsIysl.



JdemoncTpanun:

[optpetsi: A. I'ymbompar, K. @. Pynee, O. I'ekkens.

Tabmuupl u cxembl: kapra «lIpupoansie 30HBI 3emnu», «Cpeapl oOWTaHHS OPraHU3MOBY, «DOTOMEPUOAU3IM»,
«[Tomynsumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MONMYJISIIUK HHPY30pun-Tyhenbkny, «[lumiessie menu».

JlaGopaTopHble M MpaKTHYecKHe PadOTHI:

JlabopaTtopnas padota Ne 3. «Mopdonorudeckue 0CoOOCHHOCTH PACTCHHIA U3 Pa3HBIX MECT OOUTAHUSD).

Jlaboparopnas pabota Ne 4. «BnusiHre cBeTa Ha POCT M Pa3BUTHE YSPEHKOB KOJIEYCay.

[TpakTudeckas padora Ne 2. «[Toacy€r MIOTHOCTH MOMYJISAIMM pa3HbIX BUJOB PACTCHHI.

Tema 4. Coo0mecTBa U 3K0JTOTHYECKHE CHCTEMBI.

CooOmiectBo opraHuzMoB — OuoreHo3. CTpyKTypbl OWoOlleHO3a: BHJOBasi, NPOCTPAHCTBEHHAs, TPOpHUIEcKas
(nuieBas). Bumgsl-nomuHaHThl. CBs3M B OUOIICHO3E.

OKOJIOTMYECKUE CUCTEMBI (3KocucTeMbl). [lonsaTHe 00 3KocucTeMe U OuoreoneHo3e. MyHKITMOHATBHBIE KOMITOHEHTHI
9KOCHCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI, DPEAYyLEeHTHl. KpyroBopoT BelIecTB U MOTOK JIHEPTUH B HKOCHUCTEME.
Tpoduueckue (mmiieBble) ypoBHH SKocucTeMbl. [lumieBble 1nenu u ceTd. OCHOBHBIE ITOKA3aTeld SKOCHCTEMBI:
Ouomacca, TPOMYKIMs. DKOJIOTMYSCKHUE MUPAMUIBL MPOMYKIIMH, YHUCICHHOCTH, OuMoMacchl. CBOWCTBA JKOCHCTEM:
YCTOWYHBOCTh, CAMOPETYJISIINS, pa3BuTHe. CyKieccusl.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMa XBOHHOTO MM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTeHHbIE SKOCHCTEMBI. ATPO3KOCHCTEMBI. Y pOosKkocucTeMbl. bromornyeckoe M X034HCTBEHHOE 3HAUYCHHE
arpodKOCHCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak GakTop ycToiunBocTH 3kocucTeM. CoxpaHeHHe OHOJIOTHIECKOro pa3HOOOpasust Ha 3emiie.

VYuenune B. U. Bepuajackoro o oOuochepe. I'panmibl, coctaB u cTpykrypa Ouocdepbl. JKuBoe BEIIECTBO M €ro
¢ynkiuu. OcobenHocTH Onocdepbl Kak TI00aIbHOW AKOCUCTEMBI. J[MHAMUYecKoe paBHOBecHEe W OOpaTHas CBS3b B
o6uocdepe.

KpyroBopoTsl BemiecTB W OHOTrCOXMMHYECKHE MUKl 3JIEMEHTOB (yriiepojaa, a3oTa). 30HAIBHOCTH OHOCQeEpEHl.
OCHOBHbIE OMOMBI CYIIIH.

YenoBeuecTBO B Orocdepe 3eMin. AHTPONOreHHbIe n3MeHeHus B Onocdepe. I'1o0anbHbIE 3KOIOrHYSCKHE TPOOIIEMBI.

CocyiiiecTBOBaHHE IPUPO/BI U yeiioBeuecTBa. CoxpaHeHHe OMOpa3HOOOpas3Hs Kak OCHOBA YCTOHYHMBOCTH OMOC(hEpHI.
OcHOBa paIyioHATBHOTO YIIPABIECHUS IPUPOTHBIMU PECYPCaMU U MX UCTIONb30BaHME. J[OCTKEHNsT OMOJIOTHHU 1 OXpaHa
TIPUPOJIBI.

JdemoncTpanuu:

[optpersi: A. JIx. Tenciu, B. H. Cykaués, B. U. Bepraackwii.

Tabmumer n cxemsr: «llumeBbie menm», «bromeHo3: coctaB u cTpykTypay, «llpupommpie coobmiectBa», «llemu
MUTaHWs», «OJKolormdeckass mnupamuga», «buocdepa m uemoBex», «IKocucTeMa IMHPOKOIUCTBEHHOTO JIECA»,
«JKocrcTeMa XBOWHOTO Jiecay, «bnoreHo3 Bogoémay, «ArporieHos», «lIpuMepHbIe aHTPOIOTeHHBIE BO3/IEHCTBUS Ha
MIPUPONIY», «BakHeWIIre NCTOYHIKY 3arps3HEHMs] BO3yXa W TPYHTOBBIX BOI», «llouBa — BarkHEHIIass COCTaBIIAIOMIAS
ouocheprr», «Daktopel nerpamanuu mouB», «llapHUKOBEIA dddexT», «DaKTOpbl PaAUOAKTHBHOTO 3arps3HEHU
ouocdeprr», «O0mas cTpykrypa ouocdepsi», «Pacmnpoctpanenue xxu3an B Ouochepe», «O30HOBHIH dKpaH OHOCheEpPHI,
«KpyroBopor yriepona B 6nochepe», «KpyroBopor azora B mpupoe».

O6opynoBanue: MOJeNb-aNTUIHKAINS « T UMHYHBIE OHOIIEHO3bI», TepOapuii «PacTuTenpHBIE COOOIIECTBAY, KOIIEKITUN
«buoreHo3», «Bpeautenn BaXHEUINX CENbCKOXO3SMCTBEHHBIX KYIBTYyp», TepOapuyd W KOJUIEKIIMH pacTeHUH |
JKUBOTHBIX, NPHUHAIICKAIIME K Pa3HbIM SKOJIOCMYECKUM rpymnmaMm oaHoro Bujaa, KpacHas kuura Poccuiickoit
Ddenepanuu, H300paKeHUS OXPaHIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [MPOI'PAMMEI 110 BMOJIOTMN HA BA30OBOM VYPOBHE
CPEJJHET'O OBLIET'O OBPA3OBAHU A

Cormacio ®I'OC COOQO, ycraHaBiuBalOTcsa TPeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYaIOMIMMHUCS MpPOrpaMm
cpeaHero ofiero 00pa3oBaHuUs: IMYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.

JJMYHOCTHBIE PE3YJIBTATHBI

B crpykType NMUYHOCTHBIX PE3yJIbTAaTOB OCBOEHHUA IpenMeTa «buonorus» BhIAENEHBI CIETYIOIIME COCTaBJISIOIIHNE:
OCO3HaHWE OOYYAIOUNIMMHUCS POCCHMCKOM TPaKAaHCKOH WAEGHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSTEILHOCTH M CAMOOIPEICICHII0, HAIMYME MOTHBAIMY K 00y4eHHI0 OMOJIOTHH, IIeIeHANPABICHHOE Pa3BUTHE
BHYTPEHHHX YOGKICHWH IJUYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAUINNA pa3BUTHS
OMONIOTMYECKOT0 3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIUXCsi PYKOBOJICTBOBATHCS B CBOCH JeATENBbHOCTH
[EHHOCTHO-CMBICTIOBBIMHA ~ YCTAHOBKaMH, NPUCYIIMMH  CHUCTeME OHOJIOTHYECKOro  OOpa3oBaHMs,  HAIUYHE
9KOJIOTHYECKOTO MPABOCO3HAHMUSI, CIIOCOOHOCTH CTABUThH LIENU M CTPOUTH KU3HEHHBIC TIAHEL.

JIn4HOCTHBIE PE3yNbTAaThl OCBOCHUS TpenMera «bHONOTHs) JOCTUTAIOTCS B €IUHCTBE Y4€OHOW W BOCHUTATEIBHOMN
NeSITeTbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCHUICKUMH COIMOKYJIBTYPHBIMH, UCTOPHYECKUMHU U TyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, NPWHATHIMH B OOINECTBE NpaBUJAMH M HOPMaMH IIOBENEHUS M CIIOCOOCTBYIOT
MpoIeccaM CaMOIO3HAHMS, CAMOBOCIIMTAHUS W CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEW TO3WIMH JIMYHOCTH,
MaTpPUOTH3MA, YBAKEHHS K 3aKOHY ¥ IIPABOMOPSIKY, YETOBEKY TPY/Aa U CTapIeMy IMOKOJEHUIO, B3ANMHOTO yBaKEHUS,
OepeXHOTO OTHONIEHHS K KYyJIbTYpHOMY HACIEOWI0 W TPaJuIHsIM MHOTOHAIIMOHAJIBHOTO Hapona Poccuiickoit
®denepannu, MPUPOAE U OKPYKAIOIIEH Cpefe.

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS yueOHOro mpeaMera «BHoorusy JOKHBI OTpakaTh TOTOBHOCTh U CITIOCOOHOCTH
00y4aroIIMXCs PYKOBOACTBOBATHCS C(HOPMUPOBAHHOW BHYTPCHHEH IO3MLMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpHEHTalNi, MO3UTHBHBIX BHYTPEHHHUX YOEXKIEHWH, COOTBETCTBYIOUINX TPAJUIMOHHBIM IIEHHOCTSM POCCHHUCKOTO
00111ecTBa, paCIIMPEeHNE )KU3HEHHOTO OIbITa U OMBITA JIEITEFHOCTH B MPOLIECCE Peann3alii OCHOBHBIX HAIPaBIICHHIA
BOCIIMTATENIBHOM AESITENbHOCTH, B TOM YUCIIE B YACTH:

1)rpaskaanckoro BOCIMTaAHUSA:

chOpMHUPOBAaHHOCTh TPAKIAHCKON MO3WIIMN OOYYaIOMIEerocsi Kak aKTHBHOTO M OTBETCTBEHHOTO 4JIEHA POCCHHUCKOTO
o0111ecTBa;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX IPaB M 00S3aHHOCTEN, yBayKEHIE 3aKOHA ¥ ITPABOIOPSIAKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH MEATENPHOCTA TPH CO3IaHWU Y4eOHBIX IPOEKTOB, PEIICHWH Y4YeOHBIX U
MMO3HABATENbHBIX 33724, BHIIOTHEHUH OHOIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIPEAEIATh COOCTBEHHYIO MO3UIIMIO 10 OTHOIIEHHIO K SBJICHUSM COBPEMEHHOM JKU3HU U OOBACHSATH €€

YMEHHE YYUTBIBATh B CBOMX JEHCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJEHCTBHS JIONEH C pa3HBIMH
yOeXKACHUAMU, KyTbTYPHBIMH IIEHHOCTSIMHU U COITUAIEHBIM TTOJIOKEHHIEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBINTONHEHUS Y4YeOHBIX, TIIO3HABATENBHBIX U
HCCIIEIOBATENBCKHUX 33/1a4, YBAKUTEIBHOTO OTHOIIEHUS K MHEHHUIO OIMIOHEHTOB MPH OOCYXKISHUU CIIOPHBIX BOIPOCOB
OHMOIIOTMYECKOTO COJIEPKAHUS;

FOTOBHOCTb K TYMAaHUTapHOU U BOJIOHTEPCKON ESTEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMSL:

chOpMHUPOBAaHHOCTh POCCUIMCKON TPakIaHCKOW HMISHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY Hapoay, YyBCTBA
OTBETCTBEHHOCTU mepen PomuHoM, ropnoctu 3a cBOM Kpail, cBO PoauHy, CBOM SI3bIK U KYJIbTYpY, MPOLLIOE U
HacTosllee MHOTOHALlMOHAIBHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEAUI0 M MaMSATHUKAM MPUPOAbI, AOCTIOKEHUsM Poccuun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHONOTUSIX, TPYE;

CHOCOOHOCTH OIEHUBAThH BKJIAJ[ POCCHHCKUX YYEHBIX B CTAHOBIICHHE W pPa3BUTHE OWOJIOTHH, TOHMMAHUS 3HAYECHUS
O1ONOruM B O3HAHUM 3aKOHOB MPUPOIBI, B XKU3HH YEIOBEKa U COBPEMEHHOr0 OOIIECTBa;

uzeiiHas yOexxJEHHOCTb, TOTOBHOCTD K CIIY>KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €ro Cyab0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



OCO3HAHHE TyXOBHBIX LIEHHOCTEH POCCUMCKOTO HAPOa;

c(hOpMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHHUS, dTUYECKOT'O TIOBE/ICHHSI,

CHOCOOHOCTh OIICHUBATh CHUTYAIIMIO W TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCh Ha MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

OCO3HAHUE JTMYHOTO BKJIAJIA B IIOCTPOCHUE YCTOHYMBOT'O OYIYIIIETrO;

OTBETCTBECHHOE OTHOIIEHHE K CBOMM POIUTENSM, CO3JAHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSTUSI IICHHOCTCH
CEMEWHOM JKM3HU B COOTBETCTBUU C TpaAULMAMK HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHMSL:

9CTCTUYCCKOC OTHOUICHHUE K MUPY, BKIIIOYasaA 3CTCTUKY 6I)IT21, HAaY4YHOI'0 1 TEXHUYCCKOro TBOpUYECTBA, CIIOpTa, Tpyada,
OO0IIECTBEHHBIX OTHOIICHHIA;

MOHUMaHUE SYMOIIMOHAJILHOTO BO3/IENCTBHUS )KUBOU PUPOABI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKCHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHUC IPOABJIATE KaUCCTBA TBOp‘-IGCKOfI JIMYHOCTH,;

5) pusuveckoro BocnuTaHus, (POPMUPOBAHUS KYJIbTYPhI 310POBbS U IMOIUOHAJIBLHOI0 0JIATOMOJTY UM :

MMOHMMAaHUE U pealin3alis 3J0POBOro U 0e3011acHOro 00pa3a KU3HH (3/I0POBOE MUTAHUE, COONIOICHUE THTHEHUYECKUX
MpaBUi U HOPM, COAIAHCHMPOBAHHBIM PEKUM 3aHITHH W OTIBIXA, peryisipHas (u3nvecKkas aKTUBHOCTB), OEpEKHOTrO,
OTBETCTBEHHOI'O M KOMITETEHTHOI'O OTHOIICHHSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXHYECKOMY 37I0POBbIO;

IMOHMMAHUEC 1EHHOCTHU IIpaBUJI HWHIAWBUAYAJIBHOI'O W KOJIJICKTUBHOI'O 0€e30I1acHOro MOBEACHNUA B CUTyalludX,
YTPOXKAIOIIHX 3I0POBBIO M JKU3HU JIFOJICH;

OCO3HAHUE MTOCIIEACTBUN U HEMPHUATHS BPETHBIX MPUBbIUEK (YIOTPEOIeHNS aJIKOToJIsl, HAPKOTHKOB, KYpEHHs);

6) TPyA10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPYIOIIO0HE;

TOTOBHOCTh K AaKTHBHOU HCATCIIbHOCTH TEXHOJIOTHYECKON U COIII/I8,J'II)HOI71 HaIlpaBJICHHOCTH, CIIOCOOHOCTH
WHUIIUHUPOBATD, IIJITAHUPOBATE U CAMOCTOATCIIbHO BBITIOJIHATE TaKYIO ACATCIBHOCTD,

WHTEpEC K pa3iInyHbIM cdepaM MpodecCHOHATBHON eITEIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBINA BBEIOOp OymymIei
npodheccuy U peaIn30BhIBaThH COOCTBEHHBIC )KU3HEHHBIE TIIaHbI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M CaMO00Pa30BaHUIO HA MPOTSHKEHUN BCEH JKU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHMS

9KOJIOTUYECKH IIEIeCO00pa3HOe OTHOIIEHHE K TPUPO/Ie KaK UCTOYHUKY JKU3HH Ha 3eMIIe, OCHOBE €€ CYIIIeCTBOBAaHHUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKON KYJIBTYpPbI: MPHOOpPETEHHE OMbITa IJIAHUPOBAHUS IOCTYIIKOB W OIIEHKH HX
BO3MOXHBIX ITOCIEACTBUN JIs1 OKPYXKAIOLLIEH CPENlbl;

OCO3HaHUE III00aTHFHOr0 XapaKTepa IKOJIOTHUECKUX MPOOIIEM U ITyTeH UX pelIeHus;

CHOCOOHOCTH HMCIIONB30BATh MPHOOpETaeMble MPH M3YYEHWH OWOJIOTHH 3HAHUS W YMEHHWS IPH PEUmIeHHH IMpodieM,
CBSI3aHHBIX C PAIlOHAIBHBIM MPHPOONIONB30BaHNEM (COOIIOIEHIE TIPABUJI TTOBEIEHUS B TIPUPOJIC, HATIPABICHHBIX Ha
COXpaHEeHHE PaBHOBECHS B YKOCHCTEMAaX, OXpaHy BHUJOB, IKOCHUCTEM, OHOChEpHI);

AKTHUBHOE HENpUSTHE ICUCTBUM, MPUHOCSIINX BpEN OKPYXAKOUIEH NPUPOTHOU cpene, yMEHHE IPOrHO3UPOBATH
HeOIaronpusATHBIE YKOJIOTHIECKHE TIOCIEICTBHUS TPEAIIPUHAMAEMBIX IEHCTBUN 1 TIPENOTBPAIIaTh UX;

HaJW4Iue Pa3BUTOrO IKOJOTHYECKOTO MBIIIICHUS, SKOJIOTHIECKONH KYJIbTYPHI, OMBITA AESATEIBHOCTH JKOIOTHYECKOM
HaIpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMM B MO3HABATEIHHONH, KOMMYHHKATHBHOW M COIMANBHON MpPaKTHKE,
TOTOBHOCTH K YY9aCTHIO B IPAKTUUYECKOH JEATEIEHOCTH SKOIOTHIECKOI HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 NO3HAHMSL:

chOpMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHA W OOIECTBEHHOM
MPaKTHUKH, OCHOBAHHOTO Ha IUAJIOTE KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B TIOIHUKYIHTYPHOM MUDE;

COBEpPIIICHCTBOBAHHUE SI3BIKOBOW W YHTATENBCKOH KYJIBTYphl KaK CPEACTBA B3aUMOJEHCTBHUS MEXIY JIOJABMU W
TTO3HAHMSI MHPA;

MMOHMMaHWe CIeU(PUKA OMOIIOTUH KaK HAayKd, OCO3HaHHWS e€ ponu B (OPMHUPOBAHHH PANMOHAIHLHOTO HAYYHOTO
MBIIUIEHUS, CO3/IaHUU IEIOCTHOTO MPEICTaBIEHUS 00 OKpYXKarolleM MHpe KaK O €IWHCTBE MPHUPOJBI, YelOBEKa U
00I11eCcTBa, B IO3HAHWH MPUPOIHBIX 3aKOHOMEPHOCTEN W PEIeHNH po0IeM COXpaHEeHUs TPUPOJHOTO PABHOBECHS,;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUISI COBPEMEHHOHN ITMBWIIM3ALMU: OOECIIeUYeHUs] HOBOTO YPOBHS Pa3BUTHS
MEMIIMHBI, CO3/IaHUE TIEPCIEKTHBHBIX OWOTEXHOJOTHUH, CIIOCOOHBIX peIaTh PECYpPCHBIE MPOOIEMbl Pa3BUTHS
YelI0OBEUECTBa, ITOMCKA ITyTeH BBIXOAA W3 TJI00ANBHBIX JKOJIOTMYECKHX IMpPOOJieM M OOecliedeHus Iepexona K



YCTOWYMBOMY pPa3BUTHIO, DPAaLMOHAIBHOMY HCIOIB30BAHUIO MPHUPOAHBIX PECYpcOB U  (OPMUPOBAHUIO HOBBIX
CTaHJapTOB JKHU3HH;

3aMHTEPECOBAHHOCTh B MOMYYEHUH OMONOTMYECKHX 3HAHMH B IEJSX MOBBIMICHUS OOLIeH KyJIbTYpBI, €CTECTBEHHO-
HAy4YHOM TPaMOTHOCTH, KaK COCTaBHOM 4YacTH ()YHKIHMOHAIBHOM TPaMOTHOCTH OOydYarommxcs, (popMmupyemoil mpu
W3y4YeHHU OMOJIOTHH;

MOHUMaHHUE CYHIHOCTH METOJIOB TO3HAHWS, WCIONB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIONb30BaTh
nojy4aeMble 3HAHMS JJIsl aHajn3a U OOBSCHEHUS SBICHHH OKPYXAIOIIEro MUpa W MPOUCXOISAIINX B HEM M3MEHCHUH,
yMeHHe JieJaTh 00OCHOBaHHbBIE 3aKIIIOYEHHS HA OCHOBE HAYYHBIX (DAKTOB U MMEIOIIMXCS JAaHHBIX C HEIbI0 MOTyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSATENLHO UCTIONIL30BaTh OMOIOTHUECKIE 3HAHUS IS PELICHHs TPOOJIeM B peaslbHBIX KU3HEHHBIX
CUTYaIUsX;

OCO3HAaHUE IIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBJISATh MPOEKTHYIO M HCCIIEN0BATENbCKYIO
JeSITeIbHOCTh MHANBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENMPEPHIBHOMY 00Opa30BaHUIO M CaMOOOPa30BAHUIO, K AKTUBHOMY MOJTYYCHUIO HOBBIX
3HaHUH 10 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOCHHS yueOHOro peMeTa «Broorusy BKIF0YAIOT: 3HAYMMBbIE 1711 JOPMUPOBAHUS
MHPOBO33PEHHST O0YYAIOIMXCS MEXANCHUIUIMHAPHBIE (MEXKIpeIMeTHbIE) OOIIeHayYHbIe MOHATHSA, OTPaKalolIHe
ECIIOCTHOCTD HaYQHOﬁ KapTUHbI MHpa H CHeHI/I(bI/IKy MCTOOOB IIO3HAHUA, MCIOJB3YEMBIX B C€CTCCTBCHHBLIX HAayKaX
(BellecTBO, SHEPTrUs, SBJCHHE, IMPOIECC, CHCTEMa, HAy4HbIH (haKT, MPHHLHUI, T'MIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHs, WCCIeAOBaHHE, HAONOJICHUE, W3MEPEHHE, SKCICPHUMEHT W JPYIUX), YHHBEpCalbHbIC y4YeOHbIE ICHCTBHS
(mo3HaBaTeNbHbIe, KOMMYHUKATHBHBIC, pEryIsTHBHEIC), obecrneuynBarompe (opMupoBaHue (QYHKIIHOHATHHOM
TPaMOTHOCTA W COIMAIBHOM KOMITETEHIINH OOYYaroIIMXCs, CIIOCOOHOCTh OOYHYaIONIUXCS HCIOIB30BaTh OCBOEHHBIC
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS W YHHUBEpCalbHbIE y4eOHbIE NEHCTBHS B TIO3HABATENFHOM H
COIIMaJIbHOM MPaKTHKE.

MeranpeaMeTHbIE PEe3yIbTAaThl OCBOSHUS IIPOrPaMMBbI CPEIHEr0 00IIero 00pa3oBaHU JOIKHBI OTPaKaTh:

OBiafeHue yHUBEPCAJHLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH e CTBUAMM:

1)06a3oBble Joruvyeckue AeiicTBHA:

CaMOCTOATENBHO (OPMYITHPOBATh U aKTyalTM3UPOBATh MPOOIIEMY, PACCMATPHBATH €€ BCECTOPOHHE;

WCIONB30BaTh TP OCBOGHWW 3HAHWNA TMPHEMBI JIOTUYECKOTO0 MBIIUICHUS (aHanu3a, CHHTE3a, CpaBHEHHUA,
Kiaccuukai, o000IMIEHHsI), PACKPBIBATh CMBICT OMOJOTHISCKUX TOHATHH (BBIACIATH WX XapaKTepPHBIC MpPH3HAKH,
YCTaHaBIIMBATh CBSI3HU C IPYTUMU TIOHSATHUSIMH);

OIIpENeNATh IIeNU JeITeNbHOCTH, 3a/JaBas IMapaMeTphl W KPUTEPUH HX JOCTHKEHUSA, COOTHOCHUTH Pe3yIbTAaThHI
JESITETHHOCTH C TIOCTABIICHHBIMU IIEJSIMH;

WCIIONB30BaTh OMOJIOTHYECKUE TIOHSATHS 7151 OOBICHEHUS (aKTOB U SBJICHUN )KHUBOU MIPHPOIBL;

CTPOUTPH IJIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, NENYKTHUBHBIC, IO AHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYITHPOBATEH BBIBOABI M 3AKITFOUEHIS;

MIPUMEHATh CXEMHO-MOJIENbHBIE CPENCTBA ISl MPENCTABICHUS CYIIECTBEHHBIX CBSI3ed M OTHOIICHWH B M3ydaeMbIX
OMoNIOrHYecKnX OOBEKTaX, a TakKe MPOTUBOPEUYHMA PA3HOTO pPONa, BBIIBICHHBIX B PA3NUYHBIX HH(DOPMAITMOHHBIX
HCTOYHHKAX;

pa3pabaTeiBaTh IUIAH peEIIeHUs MPOOJIeMbl ¢ YYETOM aHal3a HMMEIOIIMXCS MaTepHallbHBIX W HeMaTepHUalbHBIX
pPECYpCoB;

BHOCHTH KOPPEKTHBHI B JICITENFHOCTh, OIICHUBATH COOTBETCTBUE PE3YIbTATOB LIENSIM, OIEHUBATh PUCKU ITOCIIEICTBUN
NEeSITeThHOCTH;

KOODAWHUPOBAaTh ¥ BHINONHATH pPa0OTy B YCIOBUSX PEAThHOrO, BHPTYAIBHOTO W KOMOHMHHPOBAHHOTO
B3aMMOJCHCTBHSI;

Pa3BHUBATh KPEATUBHOE MBIIUICHUE TIPY PEIICHUN YKU3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCJIeI0BATEILCKUE el CTBUS:



BJIaJIeTb HaBBIKAMH Y4EOHO-MCCIIEIOBATENbCKOH M MPOCKTHOW JESITENbHOCTH, HAaBBIKAMH pa3pelleHus: Mpoliem,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TMOMCKY METOOB PEUICHHUS MPaKTUYECKHX 3a/ad, MPUMEHEHHUIO
Pa3IMYHBIX METOAOB TO3HAHMS;

WCTIOJIB30BaTh PAa3IMUHbIC BUIBI A TEILHOCTH MO OTYYEHHIO HOBOTO 3HAHHUS, €0 HHTEPIPETAlNY, TPeoOpa3oBaHHIO
U IPUMCEHEHHUIO B YYEOHBIX CUTYalUsIX, B TOM YHCIIE PH CO3IaHUH y4eOHBIX U COIMAJIbHBIX MPOEKTOB;

q)OpMI/IpOBaTL Hay‘leIfI THII MBIIIJICHW S, BJIaJICTh Hay‘-IHOI\/'I TCpMI/IHOIIOI‘I/IeI\/’I, KIIFOYCBBIMH IMOHATHUAMHA U MECTOAAMMH

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 337Ul B 00pa30BATEIILHON JCITEIBHOCTH M dKU3HCHHBIX CUTYAIUsX;

BBIABJIATH MPUYMHHO-CICACTBCHHBIC CBA3U W aKTYAaJIM3UPOBATH 3aJady, BBIIBUTATh T'UIIOTE3Y eé peuicHus, HaXOOUTh
apryMeHTHI JUIs I0OKa3aTelnbCTBA CBOMX YTBEPKIECHUM, 3a/1aBaTh IIapaMETPhl U KPUTEPUU PELLCHHUS;

AHAJIM3HUPOBATL TIOJMYYCHHBIC B XOAC PCHICHUA 3aJa4yn PE3YJIbTaTbl, KPUTHYCCKU OLICHUBATH HUX JOCTOBCPHOCTD,
MIPOrHO3UpPOBATh UBSMCHCHUEC B HOBLIX YCJIOBUSX,

naBaThb OLUCHKY HOBBIM CUTYyallUsAM, OUCHUBATH HpHO6peTéHHLIﬁ OIIBIT,

OCYIIECTBIIATH IIeJIeHANPABICHHBIN IMOMCK MEPEHOCca CPEACTB M CIIOCO0OB JCHCTBHS B IPO(ECCHOHATILHYIO CPELLy;

YMETHh NIEPECHOCUTH 3HAHHMA B ITO3HABATCIIbHYIO U IMTPAKTHUYCCKYIO O6J'IaCTI/I KHU3HEACATCIBHOCTH,

yYMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTb HOBBIC HWACHU, IIp€jiaraTb OPUTHHAJIBHBIC IIOAXOJbl W PCIICHUSA, CTaBUTh HpO6J'IeMI)I n 3ajJa4u,
JONYCKAIOIIN e allbTePHATUBHBIE PELICHUSI.

3) padora ¢ undopmanmeii:

OPHCHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHPOpPMAIUK (TeKcTe y4eOHOro MocoOMs, HAyYHO-TIONMYJISIPHON
JUTEpaType, OMOIOTHUYECKHUX CIIOBAPSX M CIPABOYHUKAX, KOMITLIOTEPHBIX 0a3ax JIaHHBIX, B VIHTepHeTe), aHAIM3upOBaTh
vH(pOpMaIMIO pas3IMYHBIX BHAOB W (OpM TpencTaBieHHs, KPUTHYECKH OIEHWBATh €€ JOCTOBEPHOCTh U
HEMIPOTUBOPECUYNBOCTD,

($hopMyIMpPOBaTh 3alPOCHl M MPUMEHSTH Pa3jIMyHbIe METOJbI MPH TOUCKE U 0TOOpe OMONIOrHYecKor HH(pOPMAIIHH,
HEOOXOMMMOH IS BBITOJIHEHUS YICOHBIX 3a/1a4;

MpHOOPETAaTh OMBIT HCIONB30BAHMS WHPOPMAIIOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIBTYPY
AKTUBHOTO MCIIOJB30BAHMSI PA3JIMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSTEILHO BBIOMpATh ONTHMANIbHYI0 (OpPMY TIpelcTaBlIeHus1 Ononorndeckoi mHGopManuu (cxeMbl, Tpaduky,
JIMArpaMMBbl, TAOJIHIIbI, PUCYHKH U JPYTOE);

WCIIONb30BaTh HAYYHBIA SI3bIK B KauyecTBE CpEeACTBa Mpu paboTe ¢ Onomormdeckodl wH(pOpMammer: MpUMEHSTh
XUMHUYECKHe, (u3uveckne W MaTeMaTHYecKHe 3HaKd W CHMBOJBI, (QOpPMYIbl, abOpeBHaTypy, HOMEHKIATYDPY,
WCIIONIB30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMIECKHAE CPECTBA HATIISITHOCTH;

BIIAJIETh HABBIKAMH PACIIO3HABAHUS U 3alTUTHl HH(pOpMAIH, HHHOPMAITMOHHONW 0e30MaCHOCTH JIMYHOCTH.

OBiafieHUEe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMY JIiiCTBUSIMH:

1)o6urenne:

OCYIIIECTBIATh KOMMYHUKAIIUX BO BCeX chepax KU3HU, aKTHBHO YIaCTBOBATh B INAJIOTE WIIN JUICKYCCHH T10 CYIIECTBY
o0CyxmaeMoil TeMbl (yMEHHUE 33/1aBaTh BOMPOCHI, BBICKA3bIBATh CY)KIIEHUS OTHOCHUTENHHO BBITIOTHEHUS IMpeJiaraeMoi
3a/1a4¥, yYUTHIBATH MHTEPECH U COTJIACOBAHHOCTh IMO3UIUI IPYTHX YYaCTHUKOB AUAJIOTa WK JUCKYCCHH);

pacmo3HaBaTh HeEBepOaNbHBIE CpPEACTBA OOIIEHUS, IOHWMAaTh 3HAYEHHWE COLMAJBHBIX 3HAKOB, IIPEANIOCHUIOK
BO3HUKHOBEHHS KOH(IMKTHBIX CUTYaIlHil, YMETh CMSATYaTh KOH(IUKTHI U BECTH IIEPETOBOPHI;

BIIAJIETh PA3NUYHBIMU CIIOCOOAMH OOIIEHHS W B3aMMOJCHCTBHSI, MOHMMATh HAMEpPEHHS APYTHX JIOJACH, MPOSBISATH
YBaXHUTEIHHOE OTHOIIIEHHE K COOECENHUKY U B KOPpEeKTHOU (hopMe POpMYITHpPOBATH CBOH BO3PAKEHUS;

Pa3BEPHYTO W JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOIB30BAaHUEM S3BIKOBBIX CPE/ICTB.

2)coBMeCTHAA 1eATEIbHOCTh:

MMOHMMATh W WCIOJh30BAaTh MPEUMYIECTBA KOMAHIHOW W WHIUBUAYAIBHOW PaOOTHI MIPH PEIIeHUH OHOIIOTHYECKOH
Mpo0JIeMbl, 00OOCHOBEIBATh HEOOXOAWMOCTh NIPUMEHEHUS TPYIIOBLIX (POPM B3aWMONEHCTBUS MPH pPEIIEHUH YIeOHOM
3a/1a4m;

BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JCHCTBUM C y4&TOM OOIIMX HHTEPECOB U BOBMOXKHOCTEH KaXKJOT0 YJIeHa
KOJUIEKTUBA;



MIPUHUMATh L€ COBMECTHOM JESITEIbHOCTH, OPraHU30BBIBATh W KOOPJAMHUPOBATH AEUCTBUS MO €€ JOCTHXKEHUIO:
COCTaBIIAITh IJIaH ACHCTBUH, paclpenesnsaTh poiu ¢ YIETOM MHEHHH Y4aCTHHKOB, OOCYXIATh Pe3yNbTaThl COBMECTHOMN
paboTsr;

OLIGHMBATh Ka4yeCTBO CBOErO BKJaJa M KaKIOr0 yJYacTHHKA KOMaHAbI B OOILIMH pe3ynbTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

Mpe/uIaraTh HOBBIE TIPOEKTHI, OIEHUBATh UJIEH C TTO3UIIMY HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHUYECKON 3HAYMMOCTH;

OCYILECTBNIATh TO3UTUBHOE CTPATETMUYECKOE IOBEAEHHE B pA3JIMUHBIX CUTYallUsAX, TPOABIATH TBOPUYECTBO U
BOOOpaKeHHe, OBITh HHUIIUATHBHBIM.

OBJaeHue YHUBEPCAJbHBIMH PEryJISTUBHBIMU AeHCTBUSIMU:

1)camoopranuszanus:

KCIIOb30BaTh OMOJOTMYECKUE 3HAHUS JJIs BBISBICHUS MTPOOJIEM M MX PEIICHUS B )KM3HCHHBIX U YUCOHBIX CUTYAIIUX;

BBIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIeBBIE 1 CMBICIIOBBIC YCTAHOBKH B CBOUX JICHCTBHUSX M MOCTYITKAX 110
OTHOIIIEHHIO K )KMBOM MPUPOJIE, CBOEMY 3/I0POBBIO U 37I0POBBIO OKPY>KAIOIINX;

CaMOCTOSTEILHO OCYIIECTBIISITh TTO3HABATEIbHYIO JEITEIbHOCTh, BBISBISATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH
cOOCTBEHHBIE 3a]]auu B 00pa30BaTENbHON JEATELHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSATEIILHO COCTaBJATh IUIAH pelieHus MpoOieMbl ¢ y4ETOM HMEIOIIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NPEANIOYTEHH;

JaBaTh OIICHKY HOBBIM CHTYAITHsIM;

pacmupsTh paMKH y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEeHHN;

JIeNIaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATH TPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHUIO MIMPOKOW SPYAWMIMH B Pa3HBIX 00NACTSAX 3HAHWH, MOCTOSHHO
TIOBBINIATH CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBIA YPOBEHB.

2)caMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAaLUSIM, BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LETSIM;

BIIAZICTh HABBIKAMH II03HABATENbHOW pedieKCMd KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBHI M MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHHM, UCIIONB30BATh MPUEMBI pedIeKCUH IS OIICHKH CUTYAlllH, BLIOOpa BEPHOTO
peLIeHuUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PELICHUS 10 UX CHIKEHUIO;

[NPUHUMATh MOTHBBI U @pPTYMEHTHI APYTUX IPU aHAJIU3E PE3YJIbTATOB ACATEIbHOCTH;

3)npunsaTue ceds U APYrux:

MIPUHUMATH ce0sl, TOHMMasi CBOM HEAOCTATKH M JOCTOWHCTBA;

[PUHUMATh MOTHBBI U apPTYMEHTHI APYTUX IPU aHATIU3E PE3YJIbTATOB ACATEIbHOCTH;

MPU3HABaTh CBOE MPaABO U MIPABO JAPYTHX Ha OMIMOKH;

Pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MHP C MO3UIMH JPYTOTO YETOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[Ipenmernbie pe3yabTaThl ocBoeHUs nporpamMMbl COO 1o Ononoruu Ha 6a30BOM YPOBHE BKITIOYAIOT CIEIH(pIYECKUe
11 yaeOHoro npeaMera «buonorusy» HayyHble 3HAHUSL, YMEHHSI M CIIOCOOBI AEHCTBUH 110 OCBOCHHUIO, MHTEPIIPETALIMH U
peoOpa3oBaHMIO 3HAHUM, BUIBI ACSITEIBHOCTH MO MOIYYEHHIO HOBOI'O 3HAHHS M NMPUMEHEHUIO 3HAHWH B Pa3IM4HBIX
Y4eOHBIX CUTYalMiX, a TaKKE B PpEabHBbIX JKU3HEHHBIX CHUTyalMsX, CBA3aHHBIX c Owonorued. B mporpamme
MpEeAMETHBIE PE3YbTaThl IPEICTABICHBI 110 FOAaM O0YUYEHHUSI.

[IpeamerHble pe3ynbTaTsl OCBOEHHs yueOHoro npenmera «buonorus» ¢ 10 knacce NOMKHBI OTpaXKaTh:

c(OPMUPOBAHHOCTh 3HAHMH O MECT€ M POJIM OMOJOTMM B CHUCTEME HAYYHOTO 3HAHMS ECTECTBEHHBIX HAyK, B
(OpMHUPOBAaHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI MHpa M HaydyHOrO MHPOBO33DEHHS, O BKIAJE
POCCHICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOIOrWH, (GYyHKUMOHAIBHOH IPAaMOTHOCTH YelIOBEKa IS
pelIeHus KU3HEHHBIX 3a]1a4;



yYMEHHE pacKphIBaTh COACp)KaHUE OMOJOTMYECKUX TEPMUHOB M MOHATHUH: KHU3Hb, KJIETKA, OPraHU3M, METa0OIHM3M
(oOMeH BemecTB W IpeBpalleHHE YHEPTHUH), TOMEOCTa3 (CaMOperyssius), YpoBHEBas OpraHU3allMsl >KHUBBIX CHCTEM,
CaMOBOCTIPOU3BECHUE (PEPOAYKIIHS), HACIEACTBEHHOCTh, H3MEHUYNBOCTh, POCT U Pa3BUTHE;

yMeHHE u3JaraTb OHOJIOTHYECKHEe TeopuH (KJIEeTOYHAas, XPOMOCOMHAs, MYTAallMOHHAs, LEHTpaJbHas JorMa
MOJIEKYISApHOI O6uomnorun), 3akousl (I'. Mennens, T. Moprana, H. . BaBunosa) u yyenus (o meHTpax MHOr0o0Opasus u
MIPOUCXOXKIEHUS KyIbTYpHbIX pacTeHuit H. 1. BaBunoBa), ompenensats TpaHUIBl HX NPUMEHUMOCTH K >KMBBIM
cUCTeMaM;

yMEHHE BJIAZIETh METOJIaMH HaYYHOTO [TO3HAHUS B OMOJIOTHH: HAOJIOJICHUE W OMMCAHUE )KUBBIX CHCTEM, MPOLECCOB H
SBIICHWH, OpTaHW3alys W TpOBeACHHE OHOJIOrMYECKOro OJKCIIEPUMEHTa, BBIIBMIKEHHE THUIIOTE3bl, BBISABICHUE
3aBHCUMOCTH MEXIY HUCCIENYEMBbIMU BEINYHHAMH, OOBSCHEHUE MOMYYEHHBIX PE3YJIbTATOB, UCIIOIH30BAHHBIX HAYUHBIX
MIOHSTUMN, TEOPUH U 3aKOHOB, YMEHHE JeaTh BBIBO/ABI HA OCHOBAHUM ITOJTy4YEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJENATh CYIIECTBEHHBIE TPU3HAKH BHPYCOB, KJIETOK MPOKApPUOT W 3YKApPHOT, OJHOKJIETOYHBIX W
MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH TIPOIECCOB: OOMEHa BEIIECTB M IPEBPAILEHUS] DHEPIHMH B KIETKE,
(doTrocuHTE3a, TUIACTUYECKOTO W JHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHTO03a, Meio3a, OIUIOJJOTBOPEHHUS,
Pa3MHOXKEHUS, HHIUBUIYaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHE3);

yMEHHE MPUMEHSTh MOJNyYeHHBbIC 3HAHUS JUIS OOBSICHEHHsI OMOJOTMYeCKUX IMPOIECCOB W SBICHUH, U MPUHSTHS
MPAKTUYECKUX PelIeHWH B MOBCENHEBHOH KM3HU C NENbI0 o0ecrieueHns 0e30MacHOCTH CBOETO 3J0POBBSI U 3/I0POBbSI
OKPYKAIOIINX IO/, COOMIO/IEHNs] HOPM TPaMOTHOTO TOBEACHUS B OKPY)KAIOMIEH NMPUPOAHOW Cpese, MOHNMAaHHE
HEOOXOJIMMOCTH UCIIONIb30BAHUST JIOCTHIKEHUI COBpEMEHHOW OWONOTMH W OHOTEXHOJOTHH JUIsi PalMOHAIEHOTO
MIPUPOIOTIONIE30BAHNS;

YMEHHE pelIaTh 3JeMEeHTapHble TeHETHYEeCKHE 33aJadyd Ha MOHO- WM AWTHOPUIHOE CKpPEIIMBAaHHUE, CIIETIJICHHOE
HACJIEIOBAaHNE, COCTABJISTh CXEMbl MOHOTHOPHWIHOIO CKpENIMBAaHUS JUIs IMPEACKa3aHUs HACIENOBAaHUS TPU3HAKOB Y
OpTaHH3MOB;

YMEHHE BBHITIONHATH J1a0OpaTOpHBIE W IPAaKTHYEeCKHE pPabOThI, COOMIOMATh NpaBMiIa MPH paboTe ¢ YIESOHBIM H
71a00paTOPHBIM 000pYyI0BaHHUEM;

YMEHHE KPHUTHYECKH OICHUBATh M MHTEPIPETHPOBATH MH(OPMAIUIO OMOJIOTHYECKOTO COAEPIKAHUS, BKIIOYAIOIIYIO
NICEBIOHAYYHbIC 3HAHWA W3 pPA3JIMYHBIX HCTOYHHUKOB (CPEICTBA MAaccoBOH HH(OpMANWy, HAYYHO-TIOMYIISIPHBIC
MaTepuabl), STUYECKUE ACIIEKThl COBPEMEHHBIX UCCIEIOBaHUMN B OMOJIOTMH, MEIUIINHE, OMOTEXHOIOIHH;

YMEHHE CO37aBaTh COOCTBEHHBIC NMHCHMECHHBIE M YCTHBIE COOOIIEHHUS, 00001Iasi OHOIOrndeckyro HHGOOPMAIHIO U3
HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATHHHBIN annapaT OMOIO0THH.

[IpeamerHble pe3ynbTaThl OCBOEHHs yueOHOro npenmera «buonorus» ¢ 11 kiacce NOMKHBL OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECT€ M PONM OUOJOTMU B CHUCTEME HAYYHOTO 3HAHMS E€CTECTBEHHBIX HayK, B
(OpMHPOBAaHMM COBPEMEHHOM €CTECTBEHHO-HAay4HOH KapTHHBI MHpa M HAaydyHOIO MHPOBO33PEHMS, O BKIAIE
POCCHIMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOIOrWH, (YyHKIMOHAIBHON I'PAaMOTHOCTH 4EIOBEKa Ul
peleHys XKU3HEHHbIX 3a/1a4;

YMEHHUE PacKphIBaTh COAEp)KaHHE OMOMOTMYECKMX TEPMHMHOB M MOHATHHA: BUI, MOMYJISILUXS, T€HO(POHM, IBOMIOLUS,
IBUOKYIIHE CHIBI  ((haKTOphI) HBOMIOIUH, IPHUCIIOCOOIEHHOCTh OPTraHW3MOB, BHA000pPa30BaHUE, HSKOIOTHYECKUE
(akTOppl, SKOCHUCTEMA, MPOAYLECHTHl, KOHCYMEHTBI, PpENyLEHTbl, LENH IUTAHUS, DSKOJIOrHMYECcKas MHUpaMUAa,
ouoreornenos, bnocdepa;

YMEHHUE H3JlaraTb OMoJorudeckue Teopun (3BoironuonHas teopus Y. [lapBuHa, CHHTETHYECKas TEOPHUS 3BOJIOLUN),
3aKOHBI W 3aKOHOMEpPHOCTH (3apoxbimieBoro cxoactBa K. M. bapa, depemoBaHus TIaBHBIX HANpaBIEHUN W ITyTeH
spomonnu A. H. CeBepuosa, yuenus o 6uochepe B. . Bepnaackoro), onpenenste rpaHUbl UX TPUMEHUMOCTH K
XKHUBBIM CUCTEMAM;

YMEHHUE BJIaJeTh METOAAMHU HAYYHOr'O IMO3HAHMA B OMONOrMy: HaOJIIOIEHNE U ONMCAHHE KHUBBIX CUCTEM, IPOLIECCOB H
SBJICHUH, OpraHu3alys M MpOBeAEHHE OHOJIOrMYECKOro OHKCIIEPUMEHTA, BBIIBMIKEHHE TUIOTE3bl, BBIABICHUE
3aBHCUMOCTH MEXIY HUCCIEIyEMBbIMU BEINYMHAMH, OOBSICHEHHE MTOTYIEHHBIX PE3yIbTAaTOB, HCIONb30BaHHBIX HAYYHBIX
MOHATHH, TEOPHI U 3aKOHOB, YMEHHE JI€NaTh BBIBOJIbI HA OCHOBAHMHM IOIYYEHHBIX PE3YJIbTAaTOB;

yMEHHE BBIIEISTh CYIIECTBEHHBIEC TPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BUIOB, MOIMYJISLMN, TPOLYLIEHTOB,
KOHCYMEHTOB, PEAYLIEHTOB, OMOreoLeHO30B M KOCHCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHOM M3MEHYHBOCTH,
€CTECTBEHHOI0 0TOOpa, BUA000pa30BaHUs, MIPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS 3KOJIOTHUECKUX (AKTOPOB Ha



OpraHM3MBbl, IEPEHOCA BEIIECTB U IMOTOKA SHEPTUH B SKOCHUCTEMAaX, aHTPOIOr€HHBIX U3MEHEHHUH B DKOCHCTEMaX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIIECTB M OMOr€OXMMHUYECKHX LIUKIIOB B Onocdepe;

yYMEHUE TPHUMCHAThH MOJYYCHHBIC 3HAHUS U OOBSICHEHHs OMOJOTMYECKUX IPOLIECCOB M SIBICHUM, VIS TPHHATHS
MPAaKTHYECKUX PEIICHUI B TIOBCEIHEBHOW KHM3HHU C LIEIbIO 0OECTeueHHs Oe30MacHOCTH CBOETO 370pPOBbS U 310POBbSI
OKPY’KAIOIMX JIFOJIeH, COONIOJICHUSI HOPM TPAMOTHOTO IMOBEICHHS B OKpYXAIOLIeH NPUPOJHOW cpeie, MOHMMaHHE
HeO6XO}:[I/IMOCTI/I HUCIIOJIb30BaHUA ,HOCTI/I)KCHI/II\/'I COBpCMeHHOﬁ 6I/IOJ'IOFI/II/I AJI paliOHAJIbHOI'O IPUPOAOIIOIB30BAHUS;

YMEHHE pelIaTh 3JEMEHTapHbIC OMOJOTMUECKHE 3a/laud, COCTABJIATh CXEMbl IIEPEHOCAa BEIISCTB M JHEPrUd B
sKocucTeMax (Ieny MUTaHus);

YMEHHUE BBINOJHATh JIAOOPATOPHBIE M IMpPAaKTUUECKUE padoThl, COOMIONATh MpaBuWia NMpU paboTe ¢ Yy4eOHbIM U
nabopaTopHBIM 000pPYI0OBaHUEM;

YMEHHE KPUTHUYECKU OIICHUBATH M MHTEPIPETHPOBATh MH(MOPMAIMIO OMOIOTMYECKOr0 COJCPIKAHHS, BKIFOUYAIOLIYIO
TICEB/IOHAYYHBIE 3HAHHWS M3 PAa3IMYHBIX HCTOYHUKOB (CpEACTBA MaccoBOW WHQOpMAIMK, HAYYHO-TIOMYJSPHBIC
MaTepualibl), paCCMaTPUBATh TII00ATBHBIC IKOIOTHYECKUE TIPOOIEMbl COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHHIO K
HUM COOCTBEHHYIO MO3HUIIUIO;

yMEHHE CO03JIaBaTh COOCTBEHHbIC NMHMCHMEHHBIC M YCTHBIE COOOIIEHHs, 0000mIasi OMOJOrHYeCcKyl0 MHPOPMAIHIO U3
HECKOJIbBKMX UCTOYHUKOB, 'PaMOTHO UCIIOJIB30BaTh HOHSATHHHBIN armapart 6I/IOJ]OFI/II/I.



TEMATHUYECKOE IIVTAHUPOBAHME

10 KJIACC
KoanuecTBo yacon DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Kontpoabubie | IIpakTnuyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
bubaunoreka [IOK
1 b 2 1
e A 0 https://m.edso0.ru/7f41c292
bubaunoreka [IOK
2 K 1
WBbIE CHCTEMbI U UX OpPTraHH3aIus 0 0 https://m.edso0.ru/7f41c292
3 X €CKMI COCTaB U CTPOCHHUE KIIE 8 0 2 Bubmiorexa LIOK
HNMHNYCCKNHN TaB U CT HUEC KIICTKHU
p . https://m.edso0.ru/7f41c292
bub6mmoreka IJOK
4 K 6 0 0
VISHEASHTEIRHOCTD JICTIH https://m.edsoo.ru/7f41c292
5 PasmHOXeHHE 1 MHAMBUTyaIbHOE PA3BUTUE 5 0 9 bubmmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTh 1 H3MEHYHUBOCTD 3 0 4 bu6mmoreka IJOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexnust opranu3MoB. OCHOBEI 3 0 5 bubmmoreka [IOK
OMOTEXHOIOTUH https://m.edsoo.ru/7f41c292
bu6mmoreka IJOK
8 Pesepaiioe Bpenst 1 0 0 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 34 0 11



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 KUIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ieioB U TeM (undposrbie)
Ne n/m KounTtpoabHbie IIpakTHueckue
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
bubaunoreka [IOK
2
1 SBOMONHOHAE GHOTOTH ’ 0 https://m.eds00.ru/7f41cc74
5 BozHukHOBeHHE U pa3BUTHE KU3HU HA 9 0 1 bubmoreka [JOK
3emite https://m.edsoo.ru/7f41cc74
bu6mmoreka IJOK
3 OpranusMeI i OKpyXaromas cpena ° 0 3 https://m.edsoo.ru/7f41cc74
bu6mmoreka IJOK
4 Coo0111ecTBa U 9KOJIOTMYECKUE CUCTEMBI 9 0 0 https://m.edsoo.ru/7f41cc74
bu6mmoreka IJOK
2 0 0
> Pesepaiioe penst https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 6



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




MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KoanuecTBo 9acoB
Ne Tema ypoka KonTtpoas IpakTnye Hdara DuekTpoHHbIE UG POBbIE
n/n Bcero HbIE CKHe H3Yy4YCHUSA 06p330B3TeJILHLIe pecypcehl
padoThI padoThI
bubaunoreka [JOK
1 Buonorus B cucremMe Hayk 1 0 0 https://m.edsoo.ru/863e6122http
s.//m.eds00.ru/863e632a
M 7 LT 6ora Ne 1
2| Homomssonamme paamm meronon mp oy ) 0 ) BuGmorexa LIOK
P FIOB TIpH H3YH https://m.eds00.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY
3 5 " 1 0 0 bubaunoreka [JOK
HOJIOTUYECKHE CHCTEMBI, MPOIIECCHI U UX M3YUCHHUE https://m. eds0o.ru/863e6564
. bubanoreka [JOK
4 XUMHYECKU cOCTaB KiIeTKH. Boja n MuHepaibHbIe Colu 1 0 0 https://m.edsoo.ru/863e674e
bubanoreka [JOK
5 Benku. CocraB u cTpoeHne OeIKoB 1 0 0 https://m.edsoo.ru/863e6h72
g | e e m——m—— |
- e P https://m.edsoo.ru/863e6h72
MpUMepe aMHJIa3bl WM KaTaasbl)y
bubanoreka [JOK
7 v I 1 0 0
[ICBOIB ST https://m.edso00.ru/863e6870
bubanorexka [JOK
8 Hyxneunossie kucnotrel. ATO 1 0 0 https://m.eds00.ru/863e6d5¢
9 Hcropust u MeTonibl u3ydeHus kietku. Knerounas reopus 1 0 0 Egg:jf;é;lsiﬂljls 6366688
10 Krerka kak 1niesnocrHas )KuBas CUCTEMA 1 0 0
e et e o
11 v P P ’ P 1 0 1 https://m.edsoo.ru/863e6ffOhttps

GakTepHii IO MUKPOCKOIIOM Ha TOTOBBIX MHKPOIpEnapaTax u ux
OITHCAaHHE

://Im.eds00.ru/863e716¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

bubaunorexa [JOK

12 Obett Beitiects mti MetaGom3 https://m.eds00.ru/863e766¢
Bubmoreka [IOK
13 Porocuties. Xemociires https://m.edszf).ru/863e7c98
. Bubmoreka [IOK
14 Onepretiicciuit oomen https://m.edsif).ru/863e7aae
15| putora e 3 GiaGmonenue nitoss » rema Komoks sopoins bGonexa LIOK
https://m.edsoo.ru/863e7dc4
JIyKa Ha TOTOBBIX MHUKPOIIPENapaTax»
16 Brocunres Oenka. Peakius MaTpu4HOro cuHTe3a BH6H_HOTeKa Lok
https://m.edsoo.ru/863e796e
Bubmuoreka [IOK
17 Tpancains — Guocures benxa https://m.edsc]ia.ru/863e796e
18 Heknerouynsie (OpMbI )KU3HU — BUPYCHI Bnbamorexa LIOK
https://m.edsoo.ru/863e7540
bubanoreka [JOK
19 DOopMBbI PA3MHOKEHHS OPTAaHH3MOB https://m.edsoo.ru/863e81b6http
s://m.edso0.ru/863e831e
. bubnuoreka [JOK
20 Meitos https://m.edsc]i).ru/863e7f4a
51| Taopancpnas paors o igetent xpomsn: erosen ene brGmorexa LIOK
Ha TOTOBBIX MHKDONDEMAPATAX) https://m.edsoo.ru/863e81hb6
22 WNunuBuayansHOe pa3BUTHE OPraHU3MOB BH6H_HOTeKa Lok
https://m.edso0.ru/863e8436
23 I'eHeTnka — HayKa O HACJIEACTBEHHOCTH U U3MEHUYMBOCTH bubmmorexa I[IOK
https://m.edso0.ru/863e862
24 3aKOHOMEPHOCTH HacJeI0BAHUS PU3HAKOB. MOHOTHOpHIHOE bubnuoreka [JOK
CKpeIUBaHne https://m.edsoo.ru/863e8878
25 JurubpumHoe ckpemmBaHue. 3aKOH HE3aBICHMOT'O HAaCTIeTOBaHHS bubamorexa [JOK
TIPU3HAKOB https://m.edsoo.ru/863e89a4
26 CuenyieHHOE HaclenoOBaHUe MpU3HaKoB. JlabopaTopHas padora Ne 5 Bubmmoreka [IOK

«HW3ydqenune pe3ynpTaToB MOHOTHOPHIHOTO U TUTHOPHUAHOTO

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



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

CKpCIIUBAHUA Yy ﬂpO?,O(l)I/IJ'H)I Ha TOTOBBIX MUKpOIIpCHIapaTax»

27 I'eneruxa nmona. HacrnenoBanue NpHU3HAKOB, CIEIUICHHBIX C TIOJIOM 1 bubamorexa LIOK
’ https://m.edso0.ru/863e8c60
WzmenunBocth. HenacnencrsenHast usMeH4nBoCTb. JlaboparopHas
28 pabora Ne 6. M3ydenue MI([?)J:[I/I(l)I/IKaHI/IOHHOfI I/I3M€H‘II/IBOCT€I ’ 1 Bubamorexa LIOK
y y https://m.edso0.ru/863e8efe
MIOCTPOEHHE BApUALMOHHOTO PsiZia U BAPHAIIMOHHON KPUBOI»
29 Hacnencreennas nameHunBocts. JlabopaTopHast pabora Ne 7. 1 bubaunoreka [JOK
«AHaNM3 MyTaIi y Apo30(UIIBI Ha TOTOBBIX MUKPOIIpEnapaTaxy» https://m.edsoo.ru/863e8efe
30 I'eneruxa yenoseka. [IpakTudeckas paboraNe2 "CocraBnenue n 1 bubaunoreka [JOK
aHaJN3 POIOCIOBHBIX YeoBeKa' https://m.edsoo.ru/863e8d78
31 Pe3epHbIil ypok. O600mIeHue mo Teme «HacneacTBeHHOCTh 1
U3MEHYHUBOCTb OPTaHU3MOBY
32 Cenexius Kak Hayka ¥ IpOLIecC 1 Bnbamorexa LIOK
https://m.edsoo.ru/863e9214
33 MeTobl U TOCTHKEHHUS CEIICKIIMKA PACTCHUN M YKUBOTHBIX 1 bubnmorexa [IOK
https://m.edsoo.ru/863e9214
34 BuotexHonorus Kak oTpacib MPOU3BOICTBA 1 bubamorexa LOK
https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34



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

11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIE H(POBLIE

Ne Hdara
Tema ypoxa Kontpoabubie | IIpakTuyeckue o0pa3zoBaTeJbHbIE
n/n Bcero HM3y4eHHA
padoTsI padoTsl pecypcbl
1 OB WSl U METOBI €€ U HUS 1 0 0 bubamorexa LIOK
oot CROMR &% ByEe https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHSI IIPEACTABICHUHA 00 1 0 0 bubanoreka [JOK
IBOJIFOLIMH https://m.edso0.ru/863e9570
Bbubaunoreka [JOK
3 M 1 0 0
HIPOIBOTIONIA https://m.edsoo.ru/863e9cle
HOI’[y_]'IﬂIlI/Iﬂ KaK 2JICMCHTapHas €IMHHUIAa
BU/Ia ¥ sBotoiuu. JlaboparopHas pabora Ne bubaunorexa [JOK
4 1 0 1
1 «CpaBHeHue BUAOB TI0 MOP(HOTOrHIECKOMY https://m.edsoo.ru/863e99c6
KPHUTEPHIOY
5 JBroKy1pe cuibl (3JIeMEHTapHbIC (haKToOpbI) 1 0 0 bubnunorexa [JOK
IBOJIIOLIMH https://m.edsoo.ru/863e9da4
bubanoreka [JOK
6 E i oTO 1 0 0
crecTBeibili 0100p 1 €ro pop https://m.edsoo.ru/863e9ed0
Pe3ysbTaThl SBOJIIOLUH: MPUCTIOCOOIEHHOCTh
7| Toceperapass pabors 1o oo ) 0 ) biorera LIOK
patoptazt b } . https://m.edsoo.ru/863e9fde
MIPUCTIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHTEIIFHOTO XapaKTepay
Bubmorexa [IIOK
8 Hamnpapnenust v myTu MakpO3BOIIOIHA 1 0 0 https://m. eds00.ru/863e9cle
9 HeobpatumocTs 3BoMIOIHMN 1 0 0
10 HUcropwust xu3HM HA 3eMIIe U METOJIbI &€ 1 0 0
H3YUYCHUS
Bbubnuoreka [TOK
11 I'MnoTe3bl MPOUCXOXKACHUS KHU3HU HA 3eMIIe 1 0 0 https://m. eds00.ru/863ea5a6
12 Pa3Butne xu3HN Ha 3eMJIe 0 dpaM | 1 0 0 Bbubmmorexa [IOK

nepuoaamM

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



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
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

OCHOBHBIE 3Talbl YBONIOLUU PACTUTEIBEHOIO
1 )KUBOTHOTO Mupa. [IpakTrdeckas pabora

Bbubnunoreka [JOK

13
Ne 1 «M3ydeHne UCKOTIAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHHi U JKUBOTHBIX B KOJUICKIIHSX)
14 CoBpeMeHHasi CUCTEMA OPraHUYECKOr0 MUpPa Brubmoreia LIOK
P P P https://m.edsoo.ru/863ea48e
15 DBOJTIONHUS YeJIOBEKa (aHTPOIMOreHE3) Brubmoreica LIOK
H P https://m.edsoo.ru/863eac2c
Bbubaunoreka [JOK
16
JBwxyme cuibl ((hakTophl) aHTpOIOreHe3a https://m.edsoo.ru/863eadd4
17 OCHOBHBIE CTaJUH IBOJIIOIMU YETOBEKa
18 Yenopeueckue pacsl U IPUPOAHbIE bubaunorexa [JOK
aJlanTaluy YeIoBeKa https://m.edsoo.ru/863eaea2
PesepBHblit ypok. O06001IEHHE IO TEMe
19 «Bo3HUKHOBEHHE U Pa3BUTHE KHU3HU HA
3emie»
20 DKoJIOorus KaK Hayka
21 Cpenpl obura 9KOJIOrn4ecKue (hakTo BuGamorexa LIOK
bl OOUTAHMS U 3KOJIOTUUECKU TOPBI
ped P https://m.edsoo.ru/863eafec
Abuornueckue gaxropsl. JlabopaTopHast
padora Ne 3. «Mopdosoruieckue
99 0COOCHHOCTHU PACTEHHI U3 Pa3HbIX MECT bubnunoreka [JOK
obutanus». JlaboparopHas pabora Ne 4. https://m.edsoo.ru/863eb10e
«BnusHUE cBeTa Ha POCT U pa3BUTHE
YEepEeHKOB KOJIeyca»
Bubmmorexa [IOK
23 b
MOTHICCKIE akTope! https://m.edsoo.ru/863eb348
DKOIOrMYeCcKHe XapaKTepUCTUKH
24 morryssiun. [Tpaktuaeckas pabora Ne 2
«IToacuér mIOTHOCTH NOMYJSALUN PA3HBIX
BUJIOB pacTEHUID
bub OK
25 Coo01ecTBa OpraHu3MOB — OHOIICHO3 nonuoteia L1

https://m.edsoo.ru/863eb46a



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
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Bubnunoreka [JOK

26 €] 1
KOJIOTMYECKUE CUCTEMBI (IKOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKa3aTeNIN IKOCHCTEMBI.
27 Oxonoruyeckue nupamusl. CBoicTBa 1 Bubmorexca IOK
) https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccust
28 IIpuponnsie 3kocUCTEMBI 1
29 AHTpOTOreHHbIE 3KOCUCTEMBI 1
bubaunoreka [JOK
30 Buoc — 17100 3 1
(epa — ri0banbHaz dkocHCTEMa Semutn https://m.edsoo.ru/863ebb5e
bubaunoreka [JOK
31 3aKOHOMEpHOC o 1
PHOCTH CYILCCTBOBAMIA GHOChEpLI https://m.edsoo.ru/863ebd16
32 YenoreuecTBO B brochepe 3emiu 1
33 CocylecTBOBaHUE MTPUPOIBI M YSIOBEUECCTBA 1 BuGmoreica LIOK
ymt pHpot https://m.edsoo.ru/863ebale
34 PesepBHblii ypok. O600IIEeHNnE TEMBI 1
«Coo011ecTBa 1 3KOJIOTMYECKUE CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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https://m.edsoo.ru/863eba1e




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

* Buonorus, 11 kmacc/ [Maceunnk B.B., Kamenckuit A.A., PyonoB A.M. u apyrue /Tlox pen. ITaceunnka B.B.,

AKHI/IOHepHoe O6IJ_ICCTBO ((I/I3I[aTeJ'II)CTBO «HpOCBeI_[IeHI/Ie»

METOJUYECKHUE MATEPUAJIBI IJI51 YUYUTEJIA

MCTOZ[I/I‘I €CKHC MaTCpHraJibl. CHpaBO‘IHI/IKI/I

OU®POBBIE OBPA30OBATEJIBHBIE PECYPChI U PECYPCBI CETU UHTEPHET

CETb UHTCPHET
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