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PaGouast nporpamma mo y4eOHOMy mpenmeTy «BHOIorus» Ha ypoBEeHb CPEIHEro OOLIero
o0pa3oBaHMs COCTaBJeHa C Yy4YeToM paboueld MporpaMMbl BOCIHTAHHSA. BocmuTarenbHBIHI
HOTEHLMAN JIAHHOTO Yy4eOHOro mpeaMera obecrednBaeT peaan3aluio OJaronpusTHBIX YCIOBHIA
IUIsL Pa3BUTHS COLMATBHO 3HAYMMBIX OTHOIICHUI OOYYalOMIUXCs M MPEXK/EC BCEro IEHHOCTHBIX
OpPUEHTHUPOB (LIEJIEBBIX IPUOPUTETOB):

- YCTQHOBJIEHHE JIOBEPUTENIbHBIX OTHOIIEHWH C OOYYaloUMMUCS, CIHOCOOCTBYIOIIMX
MO3UTUBHOMY BOCHPUATHIO OOydYaroIIMMHUCS TpeOOBaHMA M MpPOChO  yUUTEN,
NPUBJICYEHUIO UX BHUMAaHHS K 00OCYyXJaeMoil Ha ypoke MH(OpMAaIy, aKTUBH3AIUUA UX
MM03HABATEILHONICATEILHOCTH;

- OOy XJeHHe 00yJaroluXxcsl cO0JII0IaTh HA YPOKE OOLIENPUHATHIE HOPMBI ITOBEICHUS,
npaBuiia OOIIEHUSI CO CTApIIMMHU U CBEPCTHUKAMHM, MPUHIUIBI y4eOHOW TUCIUTUIMHBI U
caMOOpraHu3aluy;

- IEMOHCTpaLXs 00yYaroIUMUCS IPUMEPOB OTBETCTBEHHOT' 0, TPAXkKIAHCKOT0 TIOBEICHNUS,
MPOSIBJICHUSI YETOBEKOTIOOUS M JTOOPOCEPACYHOCTH 4epe3 MOJI00p COOTBETCTBYIOIIMX
3a/1a4 JJisl peleHus;

- IPUBJICYECHUE BHUMAHHUS OOYYaIOIIMXCS K ILIEHHOCTHOMY AacleKTy OOydYaromMxcs K
MOJIYYCHHUIO 3HAHUM, HANAQXUBAHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILECHUN
M3y4aeMbIX Ha YpOKaxX SIBIICHUH, OpraHu3aius HX paboThl C IMOJIy4aeMol Ha Yypoke
COIMATFHO 3HAYMMOU MH(pOpMaIHei;

- BKJIIOYEHHE B YPOK MTPOBBIX MPOLEAYDP, KOTOPbIE NOMOTaOT MOAJAEPKaTh MOTHBAIUIO
oOy4armuxcss K MOJYYEHHIO 3HAHUM, HAJIAKMBAHUIO TO3UTHUBHBIX MEKIMYHOCTHBIX
OTHOIICHW B KJacce, MOMOTAIOT YCTAaHOBJICHHIO JOOpOXKenaTeabHOl atMmochepsl BO
BpPEMSYPOKA;

- IpUMEHEHHE Ha YpPOKE WHTEPaKTUBHBIX (opM paboThl € OOyYaroImIMMHUCS:
MHTEJUIEKTYAIbHBIX UT'P, CTUMYJIMPYIONINX MTO3HABATEIHHYI0 MOTHBAIINIO O0YYAIOIINXCS;
- MHULIMMPOBAHHE W  TOAJEPKKA  IPOECKTHO-UCCIIEAOBATEIBCKON  JI€SITEIIbHOCTH
oOyyJaronumxcs.

- IPUMEHEHHE TPYNIOBOM pabOThl WM pabOThl B Mapax, KOTOpPbIE ydaT 00y4arolmuxcs
KOMaH/IHOM paboTe U B3aUMOJIEHCTBHIO C IPYTUMH 00Y4atOIIUMUCS.

Hcnonp3oBaHre BOCHUTATENbHBIX BO3MOXKHOCTEH COJAEpX aHUS TEMbl 4epe3 MoJ00p
COOTBETCTBYIOUIUX 3a/1a4.



Conep:xxanue yueOHOT0 npeamera
YPOBEHb — 6A308blii

10 KJIACC

Tema 1. BuoJiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMH HayKaMu, Quiocoduen, 3TUKOM, SCTETUKON U MPaBOM.
Ponp 6uonoruu B popMUpOBaHUU COBPEMEHHON HayyHOU KapTHHBI Mupa. Cucte-
Ma OMOJIOTUYECKUX HAYK.

MeTonpl TO3HAHMSI KUBOM TTPUPOBI (HAOTIOIEHNE, SKCIICPUMEHT, ONMCAHUE,
U3MepeHue, Kiaccudukanusi, MOJAEIUpOBaHUe, CTaTUCTUYECKass oO0padoTka JaH-
HBIX).

JlemoHcTpanum:

[Toptpetsi: Y. dapsun, I'. Mennens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS KUBOW TTPUPOIIBD».

JlabGopaTopHbie U MPAKTHYECKHE PA0OTHI:

[Ipaktuueckast pabora Ne 1. «Mcnonp3oBaHre pa3iMuHbIX METOJIOB MPU U3Y-
YEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3ALMS.

JKuBble cuctemsbl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ouosioruu. Otinuue
KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3aIui OUOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAHEBbIA, OPTraHU3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOr€OLeHOTHYECKUI), OnOChEpHBIi.

JlemoHcTpanum:

Tabnuiel U cxeMbl: «OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHHU OpraHU3aIUU
YKUBOU MPUPOABD).

O6opynoBanue: Mmoaenb Mojekyisl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOEHUE KJIETKH.

XUMHYECKUN COCTaB KIETKH. XUMHUYECKHUE DIEMEHTBI: MAKPOIJIEMEHTHI,
MUKpPO3JIEeMEHThI. Bo/ia 1 MuHepaibHbIE BEIIECTBA.

OyHKIMY BOABI U MUHEPAIBHBIX BEIIECTB B kieTke. [loanepxanue ocMOTH-
YecKoro Oananca.

benku. CoctaB u cTpoeHue OEIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HezaMmeHnnmble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAS, BTOPUYHAS, TPETUYHAST U YETBEP-
TUYHasi CTPYKTypa). XHMMHUECKHe CBOMcCTBa OenkoB. buonoruueckue QyHKIMM
OEeIKOB.



depmeHThl — Ouosornueckue kartanuzatopbl. CTpoeHue (epMeHTa: aKTUB-
HBIM 1EeHTp, cyOcTpaTHas crnenuduyHocTh. Kodepmentsl. Buramunsl. OTinuus
(epMEHTOB OT HEOPTraHUYECKUX KAaTaIU3aTOPOB.

VYrneBoabl: MOHOCaxapuabl (TIH0K03a, pu003a U 1€30KCUpud03a), Aucaxapu-
Ibl (caxapo3a, JIaKT03a) W MoJicaxapuibl (Kpaxmal, IIIMKOreH, 1eJuiiono3a). buo-
Joruyeckne (PyHKITUU YTIICBOJIOB.

Jlumuaer:  Tpuraunepuabl, dochorunuabl, crepouabl. [ uapoduibHO-
ruapodoOHBIe cBOMCTBA. brnonorndeckue Gpynkiuu umuaoB. CpaBHEHHUE yTIIEBO-
JI0B, OEJIKOB U JIUMUJIOB KaK UICTOYHUKOB SHEPTHH.

Hyxkneunossie kucnotel: JJHK u PHK. Hykneotuabpl — MOHOMEpBI HYKJIEUHO-
BbIX kucnotT. Ctpoenue u ¢pynkiun JJHK. Crpoenne u ¢pynxiun PHK. Bugst PHK.
AT®: ctpoenne u QyHKIHH.

[utonorus — Hayka o kietke. Knetounast Teopusi — mpuMep B3auMOICUCTBUS
uzaeil u pakToB B HAYYHOM MO3HAHUHU. METO/IbI U3yUEHUSI KIETKH.

Krnerka kak nenoctHas kuBasi cucrema. OOmue mpu3Haku KIETOK: 3aMKHY-
Tas HapyxHas memOpana, mojekynsl JJHK kak remernueckuil ammapar, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: dyKapruOTHYECKas U MpokapuoTuueckas. OCOOEHHOCTH CTpoe-
HUsl MpoKapuotuueckon kieTku. Kierounas crenka Oaxrtepuii. CTpoeHue syka-
puoTHYecKO KieTKH. OCHOBHBIE OTJIMYMS PACTHTENIHOM, )KUBOTHON U TpUOHOM
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa u pynkuuu. [{utonnazma u eé
opranousibl. OHOMeMOpanHbie opranou sl kietku: JIIC, anmapar ['onbmxu, m-
30cOoMBI. [1oyaBTOHOMHBIE OpraHOWABI KJIETKU: MUTOXOHAPUH, Tnactuasl. [Ipo-
HCXO0XKJICHUE MUTOXOHIpUH U mactull. Buasl minactun. HemeMOpaHHbie opraHou-
Il KJIETKU: PUOOCOMBI, KJIETOYHBIH IEHTpP, IEHTPUOIH, PECHUYKH, >KTYTHKH.
@yHKIUHA OPraHOMI0B KJIETKU. BrirroueHus.

Anpo — perynsaropHsiii 1ieHTp KieTku. CTpoeHue sijipa: sigepHas 000J04Ka,
KapuoIiasMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOpPT BEIIECTB B KIETKE.

JdeMoHCTpaUm:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. lllneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, K. M. bap.

Huarpammel: «Pacrnipenenenne XMMHUUECKUX 3JIEMEHTOB B HEKHBOW MPUPO-
ne», «Pacnpenenenre XUMUYECKUX AJIEMEHTOB B )KMBOM ITPUPOJIEN.

Tabmuubr u cxemsl: «llepuomnueckas Tabiuila XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MoeKyJibl BOb», «buocunTes 6enka», « CTpoeHrue MOJIEKYJIbl OeIKay,

«Ctpoenue pepmentay, «Hykiennosbie kucnotsl. JJTHK», «CTpoeHue MoseKyJibl
AT®D», «CtpoeHue 3yKaprHOTHUUECKON KIETKN», «CTPOCHHUE >KMBOTHOM KIIETKU,
«CtpoeHue pacTUTENbHOU KIETKN», «CTpoeHHuE NPOKAPUOTHUUYECKOM KIIETKU,
«CtpoeHue szipa KIETKN», « Y TIEeBOAbD, «JIUIUIb.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyAOBaHUE MJisi IPOBEACHUS Ha-
OJIIOICHUI, M3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpEenapaTbl PacTUTENbHBIX, KU-
BOTHBIX M OaKTEpUATIbHBIX KJIETOK.

JlabopaTopHble U MpaKTH4YeCKHe padoThI:

JlabopaTtopHas padota Ne 1. «M3yueHue kaTanMTHUUECKOW aKTUBHOCTU dep-
MEHTOB (Ha MPUMEPE aMIIIa3bl UJTU KaTajaasbl)y.

JlabopaTtopHas padota Ne 2. «3yueHue cTpoeHUS KJICTOK PACTEHUH, KUBOT-
HBIX ¥ OaKTEpHil MOJ MHUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpENapaTax M WX OTmwuca-
HUEY.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BellecTB, WKW MeTaboau3M. AccuMmIsIIus (TJIaCTUYEeCKU 0OMEH) U
JTUCCUMWISIIUSA (SHEPreTUYECKU 0OMEH) — IB€ CTOPOHBI €AMHOTO MPOoIecca MeTa-
6onu3ma. Posib 3aKOHOB COXpaHEHUs BEIIECTB M SHEPIHMM B MOHMMAaHUHU MeTabo-
Iu3Ma.

Tunel oOMeHa BelecTB: aBTOTPOGHBIN U rereporpodHsblil. Pois hepMeHTOB
B OOMEHE BEIIECTB U MPEBPALIEHUU JHEPTUU B KIIETKE.

®ortocunTe3. CBeToBasi U TeMHOBas (a3bl poTocuHTe3a. Peakuu (oTocun-
Te3a. DPDeKTUBHOCTH GOTOCHHTE3a. 3HAaUeHUE (OTOCUHTE3A TSl KU3HU Ha 3emle.
Bnusuue ycnoBuii cpeipl Ha GOTOCUHTE3 U CIIOCOOBI MOBBILIEHUS €70 MPOTyKTHUB-
HOCTH y KyJIbTYPHBIX PACTECHUH.

XeMOCHHTEe3. XEMOCUHTE3UPYIOUIMEe OaKTepuu. 3HAYEHUE XEMOCUHTE3a ISl
KU3HU Ha 3eMIIE.

DHepreTHuueckuii oOMeH B KieTke. Paciienyienue BenecTB, BbIJICICHUE U aK-
KyMYJIMPOBAaHUE SHEPTHH B KJIETKE. DTallbl YHEPreTHYecKoro oomeHa. ['mukomus.
bpoxenne u ero Buuabl. KHCIOPOIHOE OKHCIEHHE, WIM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunrpoBanre. IPPEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakiiuun matpuunoro cunresa. ['enernyeckas unpopmanus u JJHK. Peanu-
3aIMsl TeHeTUYecKor nHpopMmaIuu B KieTke. [ eHeTH4ecKuil KoJ U ero CBOMCTBA.
Tpanckpunius — marpuunsiii cuHTe3 PHK. Tpancusius — 6uocuntes 6enka. Jta-
bl TpaHcasuuu. KoaupoBanne aMuHokucioT. Ponbs pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢popmbl xu3HU — BUpychl. Uctopust otkpsiTusa Bupycos (. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHUS M KU3HEHHOI'O IUKJIa BUPYCOB. bakTepuo-
¢daru. boyne3nu pacTeHuil, )KUBOTHBIX U YEJIOBEKA, BhI3bIBaEMbIE BUpycaMu. Bupyc

uMmmyHoieuiuta yenoreka (BUY) — Bo3oynurens CITMla. ObpatHas TpaHc-
KpUIIIIHS, peBepTa3za W uHTerpasa. [IpodunakTuka pacnpocTpaHEHHUs! BUPYCHBIX
3a00JIeBaHUM.

JleMoHCTpaum:

[Toptpetsr: H. K. Konsnos, /1. . UBanosckui, K. A. Tumupsses.

Tabnuiel 1 cxembl: «Tunbl nutanus», «Metadboauzm», «MHUTOXOHAPUS,
«HepreTuyeckuii oOMeH», «Xioporact», «Dorocunresyn, «Crtpoenune JIHK»,
«CTtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «I 'eHeTUYeCKuil Komy,



«Bupyce», «baktepuodarn», «CtpoeHue u xu3HeHHbIM 1uki Bupyca CITN/a,
O6akrepuodaray, «Permmukarus [JJHK».

Ob6opynoBanue: moaenu-anmuikanuu «Yapoenue JJHK u Tpanckpunims»,
«buocunres 6enkay, «CTpoeHne KIeTKn», Moaenb cTpykTypbl JTHK.

Tema 5. Pa3MHOXkeHUEe M MHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTounbit UK, WK )KU3HEHHBIM UK KiIeTku. MHTepdasza nu mutos. I1po-
IIECChI, TpoTeKaromue B nHTep(daze. Perumkarus — peakiuusi MaTpUIHOTO CHHTE3a
JHK. Ctpoennie xpoMocoM. XpOMOCOMHBIM Ha0Op — KapuoTum. UIUIOUAHBIA U
raruIouHBIN XpOMOCOMHBIE HaOOpbl. XpomaTuasl. [{uTonornyeckue OCHOBHI pas-
MHOXEHUS U UHAUBUIYAITbHOTO PA3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccel, npoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKnii CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — alonTo3.

dopMbI pa3MHOKEHHsI OPraHU3MOB: Oecrioyioe U nojioBoe. Bumbl 6ecnonoro
Pa3sMHOXKEHUS: JICJICHUE HAJIBOE, IIOYKOBAHUE OJHO- U MHOTIOKJIETOYHBIX, CIIOPO-
oOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHEe. VICKyCCTBEHHOE KIIOHUPOBAHHUE Opra-
HHU3MOB, €r0 3HAYCHUE JUIS1 CEJICKIINH.

[TonoBoe pazMHOXKEHHE, €T0 OTJIMYUS OT 0€CIOI0rO.

Meiio3. Cranun menosza. IIpoueccel, MpoucXoAsIMe Ha CTAAUSIX MeEHO03a.
IToBenenune xpomocoM B Meo3e. KpoccuHroep. bruongorndyeckuii CMbICT U 3Have-
HUE MeHo3a.

["amerorenes — mpoiiecc 00pa3oBaHuUs MOJOBBIX KJIETOK y KMBOTHBIX. [loso-
BBI€ JK€JIe3bl: CEMEHHHUKU U SSIMYHUKU. OOpa3oBaHKE U Pa3BUTHUE MOJIOBBIX KIETOK —
raMmeTr (CrepMaTo30u/l, SIMIEKIeTKa) — criepMaroreHe3 u oBoreHes. OcoOeHHOCTH
CTPOCHMUS SUIIEKIIETOK U criepMaTro3oua0oB. OmiogoTBopenue. Ilaprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHEe3). OMOpHOHAIbHOE pa3BUTHE (dM-
OpuoreHes). Jtarnbl SMOPHUOHAIBHOTO Pa3BUTHS Y TO3BOHOUYHBIX KMBOTHBIX: APOO-
JieHue, racTpyJisiiusi, opraHoreHes. IloctomOpuoHanbHOe pa3zBuThe. TuUmbl 1O-
CTAMOPHUOHAIBHOTO Pa3BUTHS: MPSIMOE, HenpsMoe (JInunHo4HOe). BriusiHue cpeap
Ha pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC YPOCT-
BA.

Poct u passutne pacrennii. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOEHUE Ce-
MEHHU, CTAJINU PA3BUTHA.

JdeMoHCTpanuu:

Tabnuiel U cxeMbl: «@OpMBI pa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE OrIO-
JTOTBOPEHUE Y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOKXEHUE PACTCHUIN,
«Jlenenue knetku Oaktepuit», «CTpOEHUE MONOBBIX KIETOK», «CTpOeHHE XpOMO-
coMbl», «Knerounsiit nukm», «Pemukanus [JHK», «Mwutos», «Meio3y», «IIpsMoe
U HEmpsiMOE€ pa3BUTHEY, «]'aMeTOreHe3 y MIEKOMUTAIONIUX U YeI0BeKa», « OCHOB-
HBIE CTAJIMU OHTOT€HE3a.

O6opynoBaHHe: MUKPOCKOII, MUKpoIrpenapatbl «CriepMaTo30U/ibl MIIEKOIH -
TAIOLIETo», «SANIeKIeTka MICKONMUTAIero», «Kapuokrnues B KJIE€TKax KOpelika



JyKa», MarHuTHas: MoAeNb-aniuukanus «/lenenue kierkn», moaens JJHK, Mmonens
MeTadazHOM XPOMOCOMBI.

JlabopaTopHble U MpaKTH4YeCKHe padoThI:

JlabopaTtopnas padota Ne 3. «Habmronenne Muto3a B KJIETKaX KOHYMKA KO-
peIlIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTtopHas padota Ne 4. «3ydeHune cTpoeHHsI TTOJIOBBIX KJIETOK HAa TOTO-
BBIX MUKPOIIpENapaTaxy.

Tema 6. HacjiencTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3Butust reHeTUKU. Poiib iuronorun
U SMOpHOJIOTUM B CTAaHOBJICHHM TE€HETUKH. BKIaj poccHUHCKHX U 3apyOesKHBIX
V4IEHBIX B PA3BUTHE TCHETHKU. MeETONbI TCHETHKU (THOPUIOIOTUUECKHMA, ITUTOTE-
HETUYECKUN, MOJEKYJISIPHO-TeHETHYEeCKUil). OCHOBHBIE TEHETUYECKHE MOHSTHSI.
['eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3YEMAas B CXEMAX CKPEIIUBAHUN.

3aKOHOMEpPHOCTU HAacJeJI0BaHUsl NMPU3HAKOB, YCTaHOBJIEHHbIE ['. MeHeneMm.
MonorubpuHoe ckpemMBaHue. 3aK0H €UHO0-00pa3usi THOPHUIOB NEPBOTO MOKO-
nenus. [IpaBuno AOMUHHpPOBaHUS. 3aKOH PACIICIUICHWS NOPU3HAKOB. |Hmoresa
YUCTOTHI raMeT. [loHOe 1 HeMmoJIHOe TOMUHUPOBAHKE.

JurubpuaHoe CKpeluBaHUe. 3aKOH HE3aBHCUMOIO HACJEAOBaHUS IMpHU3HA-
koB. [{uTtoreneTnueckue OCHOBBI TUTHOPUTHOTO CKpEUIMBAaHUA. AHAIU3UPYIOIIEEe
cKpemuBanue. Vcronp30Banne aHANM3UPYIOLIETO CKPEMBAHUSA JJIsI ONIPEACIICHUS
TE€HOTHUIIa OCOOH.

CueruieHHOe HacienoBaHue npusHakoB. Pabora T. MopraHa 1no clermieHHO-
My HacJIEQOBAaHUIO T€HOB. HapyleHue cuerieHus: reHOB B PE3YJIbTaTe KPOCCUHIO-
BEpa.

XpOMOCOMHasl TEOpHS HACIEICTBEHHOCTH. [ €eHETUUECKHE KapThI.

['eHetnka mona. XpoOMOCOMHOE OMPEAECICHHUE TMOJa. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOrameTHbie U TreTeporaMmeTHbie oprann3mbl. Hacnenosanue npu-
3HAKOB, CLIETVICHHBIX C TTOJIOM.

N3MeHunBOCTh. BUJIbI ”3BMEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.
Ponb cpenpl B HEHACIEICTBEHHOW M3MEHUMBOCTH. XapaKTepUCTUKa MOIUpUKAITH-
OHHOM M3MEHYMBOCTH. BaprnanMoOHHBIA psif M BapualuuMoHHas kpuBasd. Hopma pe-
akuuu npusHaka. KonmyecTBeHHbIE U KAYECTBEHHBIC MPU3HAKA U UX HOPMA pPEaAK-
1un. CBoiicTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnenctBennasi, WM TEHOTUIIMYECKAs, W3MEHYMBOCTh. KoMOWHATHBHAS
M3MEHYMBOCTh. Meiio3 U TOJI0OBOM Tpoilecc — OCHOBA KOMOWHATUBHOW M3MEHYU-
BOCTU. MyTallMoHHasi U3MEHYMBOCTh. Kiaccudukaius MyTaluii: TeHHbIE, XpOMO-
COMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbI MyTaluil. MyTtareHHbie (akTopbl. 3aKOH
FOMOJIOTHUYECKUX PSAZIOB B HacieACTBeHHOM n3meHnunBocTy H. . BaBuiosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCTb.

['enetrnka yenoeka. Kapuotun denoBeka. OCHOBHBIE METOJbI TEHETUKH YeE-
JIOBEKA: T'€HEAJIOTHYCCKUM, OJM3HEIOBLINA, IMUTOTCHESTHYCCKUM, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TeHETUYECKU. COBPEMEHHOE OIPEICIICHUE T€HOTHUIIA: TTOJHOIe-



HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHWE, B TOM uucie ¢ nomoupro [II[P-
ananu3a. HacnencrsenHsle 3a00ieBaHusl YellOBEKa: T€HHbIE OOJIE3HMU, OOJIE3HU C
HACJIEICTBEHHOM MpepacnoyioKeHHOCTbIO, XpOMOCOMHbIE Oosie3Hu. Comaruue-
CKHE€ M TeHepaTuBHbIe MyTauuu. CTBOJIOBbIE KJIETKH. [IpuUHIMMIBI 370pOBOrO 00-
pa3a KHU3HHU, JUATHOCTUKH, MPO(PHUIAKTUKA U JICUCHHUS] T'€HETHYECKHX OOJe3HEH.
Menuko-TeHeTHYECKOE KOHCYJIbTUPOBAHHUE. 3HAYEHHE MEIWLIHUHCKOW T€HETUKH B
peIOTBPAIICHUH U JICYCHUU TeHETUYECKHUX 3a00JIeBaHUI YelloBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yersepukos, H. B.
Tumodeen-Pecosckuii, H. M. BaBuios.

Tabmunpl u cxeMbl: « MOHOTMOPHUIHOE CKpEUIMBAHUE M €r0 IUTOTreHeTHYe-
CKasl OCHOBa», «3aKOH PaCIICIUICHUS U €ro IIUTOT€HETUYeCcKas OCHOBa», «3aKOH
YUCTOTHI rameTy, «lurubpuaHoe ckpemuBanuey, «Llurosorunyeckue OCHOBBI M-
rUOpUHOTO CKpeluBaHusy, «Melo3», «B3aumopaeiicTBue aielbHBIX TE€HOBY,
«l'eHeTnyeckne KapTel pacTEHUM, XKUBOTHBIX U 4eloBeKa», «['eHeTmka momay,
«3aKOHOMEPHOCTH HACIEJOBaHUs, CUEIUIEHHOTO C MoJom», «KapuoTumsl yenose-
Ka U KUBOTHBIX», «BUIbpl n3MeHUMBOCTH», « MOAM(PUKALIMOHHAS U3MEHYUBOCTHY,
«HacnenoBanue pesyc-akropa», «['eHeTnka rpynn KpoBu», «MyTalMoHHas u3-
MEHYHUBOCTBY.

O6opynoBanue: Mojaenu-anuMKauud «MOHOTHOPHUIHOE CKpPELIMBAHUEY,
«Henonnoe nomunupoBanue», «urudpuaHoe ckpemuBanue», «llepexkpéct xpo-
MOCOM», MUKPOCKON M MHKporpenapar «Jlpo3zodpuna» (Hopma, MyTanuu (GpopMsl
KpBUIbEB M OKPACKU Tela), repdapuii «I'opox moceBHOM».

JlaGopaTopHblie M MpaKkTH4YecKne padoThI:

JlaGoparopnas padota Ne 5. «3yueHue pe3yJbTaTOB MOHOTUOPUIHOTO U JTU-
TMOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOMpENapaTaxy».

JlaGopaTtopHas padota Ne 6. «3ydyenne MoaupruKarMOHHOW N3MEHUYNBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia ¥ BAPUALMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 mMyTanuii y Ipo30(puibl Ha TOTOBBIX
MUKpOIpenapaTax.

[TpakTnueckast padota Ne 2. «CocraBieHue U aHaJIU3 POJOCIOBHBIX YEJIOBE-
Ka».

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W Ipolecc. 3apoKIeHHE CENEKIMH U JOMECTHKAIHS.
VYyenue H. M. BaBunoBa 0 1eHTpax MPOUCXOXKIECHUS U MHOTOOOpa3usi KyJIbTyp-
HBIX pacTeHuil. LIeHTpbl MpOMCXOXKACHUS AOMAIIHUX >KUBOTHBIX. CoOpT, mopoja,
HITaMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBbli U UHIUBUIYaJbHbIA OTOOPHI B
CEJIEKUMU pPacTeHU M KUBOTHBIX. OLEHKAa 3KCTepbepa. BIM3KopoACTBEHHOE
cKkpeurmBanue — MHOpuANHT. Yucras auHus. CKpeluuBaHue YUCThIX JuHui. ['ete-
po3uc, unu rudbpuaHas cuia. HepoacrBeHHoe ckpemuBanue — ayropuauur. Otaa-



néuHas rudpuanzanus u e€ ycnexu. MckyccTBeHHbIM MyTareHe3 U MoJiy4eHHue Mo-
JUTLTOUAOB. JIOCTHKEHHSI CENEKINH PACTEHU, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buotexHonorus Kak OTpacib MPOU3BOJCTBA. ['€HHAas WHXKEHEpUs. OTambl
co3nanusa pexkomOuHanTHoi JJHK u Tpancrennsix opranusmoBn. Knerounast nnxe-
Hepuda. Knerounsle KynbTypbl. MUKPOKIOHAIIBHOE pa3sMHOXEHHE pacTeHuu. Kio-
HUPOBAHHUE BBICOKOMPOAYKTUBHBIX CEIIbCKOXO3IMCTBEHHBIX OPraHU3MOB. JKOJIO-
rudeckue u studeckue npoodiemsl. MO — reHeTndecku MOAUPUITUPOBAHHBIE OP-
TaHU3MBI.

JemoHcTpanuu:

[Toptpetsl: H. . BaBunos, . B. Muuypus, I'. JI. Kapnieuenko, M. ®. Mpa-
HOB.

Tabnuibl U cxeMbl: kapTa «LleHTpbl TPOUCXOXKIEHNS U1 MHOTO00pa3us KyJib-
TYpHBIX pacTteHuit», «Ilopoabl qoManHUX )KUBOTHBIX», «CopTa KyJbTYpPHBIX pac-
TeHui», «OtnanéHHas rudpuausanus», «Padotel akagemuka M. @®. MpanoBay,
«JTonmumnounus», «O0bEeKThl OUOTEXHOIOTUNY, «KIIETOUHBIE KYyIbTYPHl U KIOHH-
poBanuey, «KOHCTpyHpOBaHHUE U IEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKH UIOJI0OB M KOPHEIUIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX03SICTBEHHBIE PACTEHUS.

JlabopaTopHbie U MPAKTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOJIBI M JIOCTUKEHHUS CEJIEKIUA PACTEHUU U KU-
BOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, INIEMEHHYIO (DepMy, COPTOUCTIBITATEIHHBIN
y4acTOK, B TEIUIMYHOE XO35UCTBO, J1a00OPATOPUIO arpOyHUBEPCUTETA HIIA HAYYHOTO

LIEHTPA)».

11 KJIACC

Tema 1. JBosrOMOHHASE OMOJIOTHA.

[IpeanocbuUlKM BO3HWKHOBEHHUS 3BOJIIOLMOHHONW TEOPHUH. OBOJIOLMOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHUE 3BOJIOLIMOHHON TEOPUU HA pa3BUTHUE
OMOJIOTHH U APYTUX HAYK.

CuzerenscTBa 3BoMOLMH. [laleoHTOIOTHUECKHE: TOCIEN0BATENBHOCTD M0-
SBJICHUSI BUJIOB B IaJCOHTOJOTUYECKOM JIETOMHCH, TIepexoiHble Gpopmbl. broreo-
rpaduyecKkue: CX0ACTBO U pazinuune dayH U (Jaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA M Pa3inuuusi dYMOPUOHOB Pa3HbIX BUIOB IO-
3BOHOYHBIX. CpaBHUTENHbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTMYHbIE, PY-
JUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUECKHE: CXOJICTBO Me-
XaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKHX IyTell y BCeX opra-
HU3MOB.



OpomonnoHHas Teopus Y. J{apBuna. [Ipeanocbuiky BOZHUKHOBEHHS JapBU-
HU3Ma. JIBWXKyIlrMe CUiIbl 3BOJIIOIMHU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKeE-
HUE MPU OTPAHMYEHHOCTH PECYpPCOB, HEOMpeael€éHHas U3MEHUMBOCTh, 00ph0Oa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN OTOOP).

Cunrernueckas Teopust sBostonuu (CTI) u € OCHOBHBIE MOTOKEHUS.

MukposBosonus. [lomynsuusa kak eIUHNIA BUIA U SBOJIOLIMH.

JBuxyme cuibl (hakTopbl) SBONIONMH BHIIOB B IpUpoJie. MyTallMOHHBIHI
MPoIIeCC ¥ KOMOMHATHBHAS W3MEHUYMBOCTD. [lOMy ISIIMOHHBIE BOHBI U Apeid Te-
HOB. M3osmus u murpanus.

EcrectBennbIit 0TO00p — Hamnpapisitonuid (HaxkTop 3BoOIUH. DOpMBI eCcTecT-
BEHHOTO 0TOOpA.

[IprucnocoOIeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BoJtouud. [Ipumeps! npu-
CIIOCOOJICHUH Y OpraHu3MoB. ApoMoph03bl ¥ HIUO-aTaTTAIIHAH.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUI000pa30-
BaHUs: reorpauyeckoe, 3KOJIOrHYECKOE.

MaxkpooaBosorusi. @opmbl BONIONUKU: (GuUIeTHYECKas, TUBEpreHTHas, KOH-
BEpreHTHas, napasuienbHas. HeoOpatuMocTs 3BOTIOIUN.

[IpoucxoxIeHne OT HECHEUHAIM3UPOBAHHBIX IpeAkoB. [Iporpeccupyromas
crienuaIn3anvs. ATanTUBHAS panalysl.

JlemoHcTpanum:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. apeun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, @. Mromnep, A. H. Ceepuios.

Tabnuibl u cxembl: «Pa3zBuTre opraHnueckoro Mupa Ha 3emiiey, «3apoIbIin
MO3BOHOYHBIX JKUBOTHBIXY», «Apxeontepukcy, «Dopmbel 00pbObI 3a CyIIecTBOBa-
Hue», «EcrecTBeHHBIN 0TOOP», «MHOT000pa3ue cCoOpToB pacTeHuin», «MHorooopa-
3U€ MOpPOJ KUBOTHBIX», «llomynsunmny, «MyTalmoHHAsT U3MEHYUBOCThHY», «ApO-
Mopdo3by, «Mnunoagantanun», «OO0Was aereHepauus», «Buxyiime cuibl 3BO-
mouun», «Kapra-cxema mapuipyrta nmyremectsus Y. lapsunay, «boprba 3a cyie-
cTBOBaHue», «lIpucnocobieHHOCTh OopraHu3moBy, «leorpaduueckoe BUI000pa-
30BaHME», « IKOJOTUUECKOE BUAO0OPAZOBAHUEY.

OO6opynoBaHue: KOJJIEKIIMS HACEKOMBIX C Pa3JIMYHBIMU TUTIAMHU OKPACKH, Ha-
0op MIOAOB U ceMsiH, KoJuieKIus «[Ipumepbl 3alUTHBIX TPUCTIOCOOJICHUN Y KU~
BOTHBIX», MOJielb «OCHOBHBIC HAIpPaBJICHUS HBOJIIOIUNY, 00bEMHAST MOJIEIb
«CTtpoeHue ToJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpaguyeckas kapra mupa, Kouiekiuus «PopMbl COXPaHHOCTU HCKO-
MaeMbIX KUBOTHBIX M PacTeHU», MOJENb anmmkanusa «llepekpéct xpomocomy,
BJIQXKHBIE TIpenapaThl «Pa3zBuTue Hacekomoro», «PazBuTue NATrymKku», MUKpOIpe-
napat «/Ipozoduna» (Hopma, myTaruu HOpMbI KPBUTHEB M OKPACKH TEIA).

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Jlabopatopnas pabota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.



JlaGoparopnas pabora Ne 2. «Onucanue mpUCIOCOOJICHHOCTH OpTaHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HuKHOBeHUEe U pa3BUTHE KM3HM Ha 3eMuie.

JloHay4YHbIE MpPECTaBICHUS O 3apOKIACHUM KU3HU. HaydyHblie TMnoTes3sl BO3-
HUKHOBEHUS KU3HU Ha 3emiie: abMoreHe3 1 MaHcnepMus. XUMUYECKask SBOIOIIHS.
AOWOreHHBIN CHHTE3 OPraHMYECKUX BELIECTB M3 HEOPraHUYECKUX. DKCIEPUMEH-
TaJdbHOE TOATBEPKIACHHE XUMHUECKOHN 3BOMIONMH. HavdanpHbie sTansl Ouonoruye-
ckoit sBomoruu. I'unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HUMKHOBEHUE MPOTOKIETKU. [lepBble KIIETKM M uX 3Boionua. GopmupoBaHue
OCHOBHBIX IPYMII )KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emse mo 3paMm U nepuoaam. Kartapxeil. Apxeickas u
npoTepo3oiickas 3psul. [laneo3oiickas spa u €€ nepuoasl: KeMOPUNHCKUHN, OPIOBUK-
CKUIi, CUITyPUUCKUH, IEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ickas 3pa u €€ nepruoasl: TPUACOBBIN, FOPCKUM, MEJIOBOU.

KaitHo30lickast 5pa u €€ nepuojpl: NajJeoreHOBbI, HEOT€HOBBIN, aHTPOIOre-
HOBBI.

XapakTepucTUKa KJIMMaTa U TE€OJOTHMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMU PACTUTEIHHOTO U KMBOTHOTO MuUpPa. ApoMopd03bl y pacTeHUN U KU-
BOTHBIX. [losIBII€HME, paCcIIBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpa)keHue 3BOIIOLMH. OCHOBHBIE CHUC-
TEMATUYECKUE TPYMIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUA KaK HayKa. PazBuTue npeacTaBieHHi O
MPOUCXOKIECHUN YesoBeka. MeToabl u3yueHus aHntponorenesa. CxoAcTBa u pas-
JNYUS YeJI0BEeKa U )KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHNE YETOBEKA.

JBrwxymue cuibl (paktopbl) aHTponoreHe3a. HacrnencTtBeHHass M3MEHYU-
BOCTb U €CTECTBEHHBIA 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPY-
AU TPYJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBH 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeKk
yMenbii, YenoBek npsamoxonsumi, YenoBek HeaHAEPTANbCKANM, YeloBeK pazyM-
HbI. Haxolku MCKOIMaeMbIX OCTaTKOB, BpEeMsl CYIECTBOBaHHUA, 00JIaCTh pacrpo-
CcTpaHEeHHUsI, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HHU, OPYIHs.

Yenoseueckue pacbl. OCHOBHbIE OOJBLIME pAchl: €BporneouaHas (eBpas3uii-
CKas), Herpo-aBCTpaJiouAHas (dPKBaTOpUaibHAsA), MOHTOJIOUAHAs (a3UaTCKO-
amepukaHckas). YepTbl mprCcOCOOJIEHHOCTH TPEICTaBUTENICH YEIOBEUECKUX pac K
YCJHOBHSIM cyliecTBOBaHuA. EquHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHCTpanuu:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuier u cxembl: «Bo3aukHoBeHHe CONTHEYHOU cHUCTEMbI», «Pa3BuTue op-
raHW4YEeCKoro Mupa», «PacturenpHasa kierkay», «KuBotHas knetka», «IIpokapuno-
TUYECKas KJIeTKa», «COBpEMEHHAsl CUCTEMA OPraHMYECKOro Mupa», « CpaBHEHHE
AHATOMHUYECKUX YEPT CTPOCHUS YEJIOBEKa M UYEJIOBEKOOOpas3HbIX 00e3bsiH», «Oc-



HOBHBIE MECTA NAJICOHTOJIOIMYECKUX HAXOJOK IIPEIKOB COBPEMEHHOTO YEJIOBEKAY,
«JlpeBHenmmue moan», «/pesrue moan», «llepBsie coBpeMeHHble M0am», «YHeno-
BEUYECKHE PacCh».

Oo6opynosanue: mynsixu «IIpoucxoxnenne yenoBeka» (OHOCTBI aBCTpPaAIONU-
TEKa, MUTEKaHTPONa, HEaHAEepTalblla, KPOMAHbOHIA), CIENKU WM U300pakeHUs
KaMEHHBIX OpYyJWi MEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIephl, pyOuia, ckpedia),
TE€OXPOHOJIOrMYECKass Ta0IMIA, KOJUIEeKUUs «POpMbI COXPAaHHOCTH HCKOIAeMBbIX
KUBOTHBIX U PAaCTCHUI».

JlabopaTopHble U MpaKTH4YeCKHe padoThI:

[TpakTnueckast padora Ne 1. «/3ydyeHne nckomaeMpIX OCTaTKOB PAacTEHUM U
KUBOTHBIX B KOJUIEKLIUSAX).

OKCKypeusi «IBONIOIUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIH WIH KpaeBEAUYECKUN My3€el).

Tema 3. Opranu3mbl H OKpPY:Ka0UIasi cpeaa.

DKOJIOTHs KaK HayKa. 3aaud ¥ pa3zeibl 3KOJOTHH. MeTOabl IKOJIOTMYECKUX
MCCIIEI0BaHMM. DKOJIOIrMYECKOe MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHHA OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYIUHAs, IMOYBEHHAas,
BHYTPHOPTaHU3MEHHASI.

Okonoruueckue ¢akropbl. Knaccudukanus 5KOJOTHYECKHX (PaKTOPOB:
abnoTHyeckre, OMOTHYECKUE M aHTPONOreHHble. JlelicTBUe 3KoIornyeckux (ak-
TOPOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTh. POTONEPUOIN3M.
[IpucnocoOneHust OpraHu3MoB K JI€UCTBUIO aOMOTHYECKUX (pakTOopoB. buosnoruye-
CKHE PUTMBI.

buotnueckue Qaxropbl. Buabl OMOTHYECKHMX B3aMMOJIEUCTBHIA: KOHKYpPEH-
1M, XUIHUYECTBO, cCUMOMO3 U ero ¢opmbl. [lapasutusm, koomepanus, MyTya-
JU3M, KOMMEHCaM3M (KBapTUPAHCTBO, HaXJIE€OHUUYECTBO). AMEHCAIM3M, HEUTpa-
au3M. 3HaueHue OMOTUYECKUX B3aWMOAECUCTBUI JJISl CYILIECTBOBAHUSI OPTraHU3MOB
B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKHU Nomysiuuu. OCHOBHBIE MOKa3aTeau MOMy-
JSIUWU: YUCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTPALIHSL.
JInHaMUKa YUCIEHHOCTH MOMYJIALMH U €€ PETYIISILUS.

JlemoHcTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, 3. ['ekkens.

Tabmunpl u cxembl: kapta «[Ipupoansie 30Hb1 3eminy, «Cpenbl oOUTaHUS
opranusmoBy, «®otonepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH POCTA YHC-
JICHHOCTH MOMYJIAUUU HHGY30puu-Tyheabkn», «llumesbie nenmy.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

JlaGoparopnas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».



[Ipaktuueckas padota Ne 2. «[1oacuér MIOTHOCTH MOMYJISALMA pa3HBIX BUIOB
pacTEHUIN.

Tema 4. Coob1iecTBa M 3KOJI0THYECKHE CHCTEMBI.

Coo0miecTBo opraHuzMoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BHIOBa,
MPOCTPAHCTBEHHAsA, Tpouueckas (muieBas). Buabi-nomunanTel. CBs3Hu B 6HOLIE-
HO3€.

DKOJIOTUYECKHE CUCTEMBI (IKOCUCTeMBI). [loHsTHE 00 3KOCHCTEME U OHOTEO-
neHo3e. OyHKIMOHATbHBIE KOMIIOHEHTHI SKOCUCTEMBI: POYIIEHThl, KOHCYMEHTHI,
peayueHTbl. KpyroBopoT BeliecTB U MOTOK SHEPIUH B dKocucteme. Tpoduueckue
(nuuieBbie) ypoBHU dKocucTeMbl. [lumieBsie nenu u cetu. OCHOBHBIE MMOKA3aTeNn
AKOCHUCTEMBI: OMoMacca, MPOIYKIMS. DKOJIOTUYECKUE MHUPAMUIbL: MPOAYKIIUH,
YUCJIEHHOCTH, OnoMacchl. CBOMCTBA 3KOCHUCTEM: YCTOMYHMBOCTh, CaMOPETYJISLUS,
passuthe. CyKieccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM IIAPOKOJIMCTBEHHOTO JIEca.

AHTPONOre€HHBIE SKOCUCTEMBL. ATPOIKOCUCTEMBI. Y pO03KOCUCTEMBI. broo-
TMYECKOE U XO35MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnooOpasue kak gakrop ycTorunBocTH 3KocucTeM. CoxpaHeHue Ouo-
JIOTUYECKOTO pazHooOpasus Ha 3emiie.

Yuenue B. U. Bepuanackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocdepnl. XKuboe BemiectBo U ero GyHkiuu. OcobeHHoctu Ouocdepsl Kak TIo-
O0anbpHOM ’KOCcUcTeMbl. JInHaMUUecKoe paBHOBECHE U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoThI BemecTB 1 OMOr€OXMMHUYECKUE IIUKIIBI JIEMEHTOB (yTiepo/a,
a30Ta). 30HATBHOCTh Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3eMiau. AHTPOINIOTeHHbIE U3MEHEHHs B Ouocdepe.
I'moGanpHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocymecTBoBanre MpUpoabl U desnoBeuecTBa. CoxpaHeHue OropazHooOpa-
3l KaK OCHOBA YCTOMYHMBOCTH Ouocdepsl. OCHOBa PaIMOHATIBLHOTO YIPABICHUS
IPUPOAHBIMU PECYPCAMU U UX UCIOJIb30BaHUE. JlOCTHKEHNS OMOJIOTUM U OXpaHa
TIPUPO/IBI.

JdeMoHCTpaUu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubl n cxemsl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenn nuTaHuA», «IKOJNOTHYECKas MUpPaAMUIAY,
«buocdepa u yenopek», «IKoCUCTEMA IIMPOKOJIMCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOMHOTO Jieca», «buoneno3 Bomoéman, «ArporueHo3», «IIpumepHbie aHTpomo-
TCHHBIC BO3ICHCTBUS Ha IPUPOAY», «BaxkHEHIIIIE NCTOYHNKH 3arps3HCHUS BO3TY -
Xa M TPYHTOBBIX BOM», «[louBa — BaxkHeiimasi cocrapistonas ouochepnn, «Dak-
TOpBI Jerpaganuu mouBy», «llapHukoBeii 3¢dexT», «DaKkTopsl pagu0aKTUBHOTO
3arpsisHeHHsT Onocdeps», «O60mas crpykrypa ouochepr», «PacmpocTpaneHue
KU3HU B Ouocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriaepona B
ouocheper, «KKpyroBopot azora B mpupoie».



O6opynoBanue: Mojeb-anIuKkanus « TunuuHeie OMOLIEHO3b», TepOapuii
«PacTtutenpHbIe cO00MECcTBaY, KOJUeKuH «bruorieHo3y, «Bpeaurenn BaKHEHTITNX
CETbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapuu M KOJUICKIIMA PACTEHUW W KUBOT-
HBIX, IPUHAJICKAIINE K Pa3HBIM 3KOJIOTMYECKUM IpynnaM OJHOro Buaa, KpacHas
kaura Poccuiickoii deneparnu, M300pakKeHUs OXPaHIEMbIX BHIOB PACTCHHUH U
KABOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHU A ITPOI'PAMMEI 110 BUOJIO-
' HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBIUBaIOTCs TpeOOBaHMS K pe3yjibTaTam OcC-
BOCHUS 00YUaIOIKUMHUCS TIPOTPAMM CPEIHETO 00Iero 00pa3oBaHus: JUYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType NHYHOCTHBIX PE3YJbTAaTOB OCBOCHHS mpeamera «buosorus»
BBIJICJICHBI CIICAYIOIIME COCTABIISIIONIME: OCO3HAHHE OOYYAIOUIMMHUCS POCCUHCKOM
rPaXJaHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CaAMOPA3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOOTPEEICHUIO, HAJTUYHe MOTHBAIMU K OOYYEHHUIO OMOJIOTHH, IIeJICHANpaB-
JIEHHOE PAa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTU HAa OCHOBE KJIIOYEBBIX IICH-
HOCTE M HUCTOPUYECKUX TPATUIUA PA3BUTHUSI OMOJIOTHYECKOTO 3HAHUS, TOTOB-
HOCTb U CIIOCOOHOCTH OOYYalolmUXCs PYKOBOACTBOBATHCA B CBOEH JIESTEIHLHOCTH
[IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME OHOJIOTHUYECKOIrO
o0pa3oBaHUsI, HATIMYUE DKOJIOTMYECKOTO MPABOCO3HAHMS, CIOCOOHOCTH CTaBUThH
LEJIK U CTPOUTH KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE PE3YNBTAThl OCBOCHHUS IpeaMeTa «buosiorus» HOCTUTArOTCS B
€IMHCTBE YU4E€OHON M BOCIUTATEIILHOU NIEATEIIbBHOCTH B COOTBETCTBUM C TPAIUIIN-
OHHBIMM POCCHUMCKUMH  COLIMOKYJIbTYPHBIMM, MCTOPUYECKUMU U  JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMu
MOBECHUS U CIIOCOOCTBYIOT IMPOIIECCaM CaMOMO3HAHHS, CAMOBOCIIUTAHUS U CaMO-
pa3BUTHSA, Pa3BUTUSI BHYTPEHHEHN MO3ULMMU JIMYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY M TPABOMOPSKY, YETOBEKY TpyJAa U CTAPIIEMY MOKOJECHHUIO, B3aUMHOTO
yBaXXEHUS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO U TPATUIUSM MHO-
roHauMoHanpHOro Hapoaa Poccuiickon @Penepanuu, MPUPOAE U OKPYIKAOLIEH
cpexe.

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS yueOHOro npeamera «buonorusn» gomx-
Hbl OTpa)XaTh TOTOBHOCTh U CHOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3UIIUEN JTUYHOCTH, CUCTEMON IIEHHOCTHBIX OpH-
EHTAIUi, TTO3UTUBHBIX BHYTPEHHUX YOEKICHHUM, COOTBETCTBYIONIUX TPATUIIUOH-
HBIM TICHHOCTSIM POCCHICKOTO OOINEeCTBa, pacIIUpEHUE >KU3HEHHOTO OMbITa U
ONBITA ACSATEIBHOCTH B MPOLIECCE pEeATN3allii OCHOBHBIX HAIlpaBJICHW BOCHUTA-
TEJIbHOU JAESATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM O0YYAIOIIEeT0oCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaKEHHUE 3aKO-
Ha ¥ IPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOUN TBOPUECKOH NESITEIBLHOCTH MPHU CO3JaHUU y4eO-
HBIX TIPOEKTOB, PCIICHUN YUYEOHBIX W TMO3HABATEIBHBIX 3a/a4, BBIMTOJIHEHUU OHO-
JIOTUYECKUX HKCIEPUMEHTOB;

CIIOCOOHOCTH OMPEEIATh COOCTBEHHYIO MO3UIIUIO M0 OTHOIICHHIO K SIBJICHU-
SIM COBPEMEHHOM >KM3HU U OOBSICHATD €€;

YMEHHE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIFOJICH C pa3HBIMHU YOCKICHUSAMU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOTO BBIIOJIHEHUS y4eo-
HBIX, ITO3HABATEIbHBIX U UCCIEA0BATENBCKUX 3a/1a4, YBAXKATEIBHOTO OTHOLICHUS K
MHEHHIO ONIMOHEHTOB MPHU OOCYXJICHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CO-
JEPKAHUS;

TOTOBHOCTH K TYMaHUTAPHOM Y BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNUCKON TpakIaHCKOW HUIAECHTUYHOCTH, MaTPUOTU3-
Ma, YBaXXEHHS K CBOEMY HapOJdy, YyBCTBA OTBETCTBEHHOCTH nepesa PoauHou, rop-
JIOCTH 3a CBOM Kpail, CBOIO Po/IHY, CBOM A3BIK U KYJIBTYPY, IIPOIIOE U HACTOSIIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEOUIO U MaMATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCTH OIICHUBATH BKJIaJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BU-
THE OMOJIOTUHU, TOHUMAHUSI 3HAYEHHUsI OMOJIOTUU B MO3HAHUU 3aKOHOB MIPUPO/IBI, B
KU3HU YEJIOBEKa U COBPEMEHHOTO OOIIEeCTBA;

ujeitHas yoexaAEHHOCTh, TOTOBHOCTh K CITy>KeHHIO U 3amute OTeuecTBa, OT-
BETCTBEHHOCTbH 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HAHUE JYyXOBHBIX [IEHHOCTEN POCCUHUCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAILHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOHIMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJUTEIISIM, CO3aHUIO0 CEMbU HA OCHOBE
OCO3HAHHOI'O TPUHATUA LEHHOCTEW CEMEWHOM JKM3HU B COOTBETCTBHM C TPaau-
UMM HapoioB Poccuu;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOUYas ACTETHKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;



NOHMMAaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOW NPUPOABI U €€ LEHHOCTH;

TOTOBHOCTh K CAMOBBIPXCHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAUeCTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usmueckoro BocnuTaHHs, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAIBHOTO 0J1ArOMOTYyYHS:

MOHMMAHHUE U peayin3alus 3J0pOBOro U 0€30macHoro oopasa Ku3Hu (310po-
BOE€ MHUTAaHHUE, COOJIIOJICHHE TMTMEHHMYECKUX MpPaBUI U HOPM, COalaHCUPOBAHHBIN
PEXKUM 3aHSATUN U OTIIbIXA, peryligpHas (puznuecKas akTUBHOCTH), OEpPEKHOT0, OT-
BETCTBEHHOIO U KOMIIETEHTHOTO OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH MPaBUJ UHANBUAYAIBHOTO U KOJUIEKTUBHOTO Oe301ac-
HOTO TIOBEACHUS B CUTYALMSIX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHHME TOCIEACTBUN U HENPUATHS BPEAHBIX MPHUBBIUEK (yHNOTpeOIeHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpYyHdy, OCO3HAHHME LIEHHOCTH MAacCTepPCTBa, TPYAOJO0HUE;

TOTOBHOCTh K aKTUBHOM AEATEIIBHOCTH TEXHOJOTMYECKON M COIMAIbHOUN Ha-
MPaBJIEHHOCTH, CIIOCOOHOCTh WHUILIMHMPOBATh, IUIAHUPOBATH M CAMOCTOSTEIBHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

UHTEpEC K Pa3inuyHbIM cepaM NpodecCUOHANBHON NeATEeIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccuu M peaau3oBBIBATH COOCT-
BEHHBIC )KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOpPa30BAHUIO HA MPOTS-
’KCHUHM BCEH JKU3HU,

7) PIKOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY HKH3-
HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBaHMUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOM KyJIbTYphl: MPUOOpPETEHUE OMbITa IUIa-
HUPOBAHUS MOCTYIIKOB U OLIEHKW UX BO3MOYHBIX MOCIEICTBHUI NI OKpYKarolen
Cpebl;

OCO3HaHHWE TJI00aJBLHOr0 XapakTepa 3KOJIOIMYECKUX MpoOjieM M MyTed ux
pelIeHus;

CIIOCOOHOCTh HCIONB30BaTh MpHOOpeTaeMble MPU U3yYEHUH OMOJIOTUU 3HA-
HUS U YMEHHUS TPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PaAllMOHAIBHBIM MPUPOJIO-
MOJIb30BaHUEM (COOJIIO/ICHUE TIPABWJI TOBEICHUS B MPHUPOJIC, HAMPABICHHBIX Ha
COXpaHEHUE PABHOBECHS B IKOCUCTEMAX, OXPaHy BUJIOB, SKOCUCTEM, OUOCchepsl);

AKTUBHOE HEMPUATUE NIEMCTBUM, NMMPUHOCALIUX BPEL OKPYKAOUIEH ITPUPOJI-
HOU cpene, yMEHUE MPOTHO3UPOBATH HEOIArOMpPUSITHBIE 3KOJOTHYECKHE MOCIIE-
CTBHSI IPEANPUHUMAEMBIX JCHUCTBUI U MPETIOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJOTUYECKOTO MBIILIEHUS], SKOJIOTMYECKON KYIbTYpBbI,
OMbITa JACSATEIBHOCTH SKOJOTUYECKOW HANPAaBICHHOCTHU, YMEHUS PYKOBOJICTBO-
BaThbCSd UMHU B MO3HABATEIbHOM, KOMMYHUKATUBHON U COLMAJIBLHON MpPAKTUKE, IO-
TOBHOCTH K YYaCTHUIO B MPAKTUYECKON AEATEIBHOCTU PKOJOTUYECKON HaIpaBiieH-
HOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKH W OOIIECTBEHHON MPAKTHUKHA, OCHOBAHHOTO Ha JIHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHUE $I3BIKOBOM W UWTATEIBCKOM KYJIBTYpPhl KaK CpEICTBa
B3aMMOJICUCTBHS MEX]TY JIIOJbMH U MIO3HAHUS MUDA;

MOHMMaHHUE crenudUKA OMOJIOTUU KaK HayKW, OCO3HaHUs €€ posid B (hopMu-
POBaHUM PALIMOHAIIBHOTO HAYYHOT'O MBIIIJIEHUSI, CO3IaHUU 1[EJIOCTHOTO MPEACTaB-
JieHUsI 00 OKPYXaloIleM MHUPE KaK O €JMHCTBE MPUPO/IbI, UEJIOBEKA U OOIIECTBA, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOJIEM COXpAHEHHS MPH-
POAHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OHOJIOTMM i1 COBPEMEHHOW LMBUIIU3AIUU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHS MEAUIMHBI, CO3JaHUE NEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX pelIaTh PEeCypCHbIE MPOOJIEMbl PAa3BUTHUS YeIOBEYE-
CTBa, MOMCKA MyTeH BBIXOJAa U3 IIOOATBHBIX HKOJIOTHYECKUX TpobiieM u obecrie-
YeHHUs IMepexoJa K YCTOMUYMBOMY pPa3BUTUIO, PALMOHAIBHOMY HCHOJb30BAHUIO
MIPUPOJIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUMU B IIEJISIX TMOBBI-
mMeHUs OoOMeld KyIbTYpbl, €CTECTBEHHO-HAYyYHOM TPAMOTHOCTH, KaK COCTaBHOM
gacTu (yHKIMOHATBHOW IPAMOTHOCTH OOydYaronmxcs, opMUPYEMOid NPU U3yde-
HHUHU OHOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUSI, UCIOIb3YEMBbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJIb30BaTh MOJTy4YaeMble 3HAHUS ISl aHalu3a U 00bsiC-
HEHUS SBJICHUIN OKPYKAIOIIET0 MUPA M TPOUCXOIAIIUX B HEM U3MEHEHU, YMEHUE
7enath 0OOCHOBAHHBIC 3aKJIIOYCHHS Ha OCHOBE HAYUYHBIX (DAKTOB M MMEIOITUXCS
JAHHBIX C [EJIbIO TTOTYUYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEJIPHO HCIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS IS
perieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHUE LIEHHOCTH HAyYHOW JEATENbHOCTU, TOTOBHOCTh OCYILIECTBIISITh
IIPOCKTHYIO U UCCJIEIOBATENILCKYIO IEITEIbHOCTh MHANBUIYATIBHO U B TPYIITIE;

TOTOBHOCTh U CITOCOOHOCTH K HEMPEPHIBHOMY OOpa3OBaHUIO U camMoo0paso-
BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUHN MO OMOJOTUM B COOTBETCTBUHM C
KU3HEHHBIMU TTOTPEOHOCTIIMHU.

METAIPEAMETHBIE PE3YJIBTATBI



MertanpenMeTHbIe Pe3yabTaThl OCBOCHUSI yueOHOro mpeamera «buonorus»
BKJIFOYAIOT: 3HAYMMBIE I (DOPMHUPOBAHUS MHPOBO33PECHUSI O00YUAIOIIUXCS MEXK-
TUCITUTUTMHAPHBIE (MEXTPEIMETHBIE) OOIIeHAYYHbIC TOHSTHS, OTpakKarolue Iie-
JIOCTHOCTh HAYYHOUM KapTHWHBI MHUpa U CHEIU(GUKY METOJI0B TTO3HAHUS, UCTIOIb3Yye-
MBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHsl, sIBJICHUE, MPOIECC, CUCTEMA,
Hay4YHBIM (DaKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, UCCIIeI0Ba-
HUe, HAOII0JICHNE, N3MEPEHNE, DKCIIEPUMEHT U JIPYTHX ), YHUBEPCATbHBIC YUeOHBIC
nercTBusl (MO3HABATEIbHBIE, KOMMYHHKATUBHBIE, PETYISTUBHBIC), 00€CIIEUMBAIO-
e popMupoBaHue QYHKIIMOHATBHON TPaMOTHOCTH U COLIMATIBHON KOMIIETEHITUN
00yJarommXxcsi, COCOOHOCTh O00YYaIOIMUXCS MCIOJIb30BaTh OCBOSHHBIE MEXIHC-
IIUTJIMHAPHBIE, MUPOBO33PEHUECKHE 3HAaHUS U YHUBEPCAJIbHBIC YUCOHbBIC ICHCTBUS
B MO3HABATEIIBHON U COLMAIBHOM MTPAKTHUKE.

MertanpenMeTHbie pe3ysibTaThl OCBOEHHUS MPOrpaMMbl CpeHero oodiiero oo-
pa3oBaHUA JIOJKHBI OTPaXKaTh:

OBJiaieHNe YHMBEPCAJbHBIMH Y4YeOHBIMH IO3HABATEJIbHBIMHM JI€HCT-
BUSIMM:

1) 6a30BbIE JJOTHYECKHE TeHCTBHA:

CaMOCTOSITENILHO (POPMYIUPOBATh M aKTyalM3UpPOBaTh MPOOJIEMyY, paccMmar-
pUBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiacCudHUKaIK, 0000IEeHNs ), pACKPBIBATh CMBICIT
OMOJIOTHYCCKUX TOHSATHUM (BBIJICIATh UX XapaKTEpHBIC MPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSITHUSIMM);

OTPENEIATh 1IN ACATEIbHOCTH, 3a/laBasi mapaMeTphbl U KPUTEPUU UX JIOCTHU-
YKEHUSI, COOTHOCUTD PE3YJIbTAThI ACITEILHOCTH C TOCTABJICHHBIMU LIECJISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUS ISl OOBbACHEHUS (PAKTOB U SBJICHHMA
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE PacCyXICHUS (MHAYKTUBHBIC, ACTYKTHBHBIC, IO aHAJIO-
TUH), BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B paCCMaTPUBACMbIX SBJICHUSX,
(bopMyJIMPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIC CPEACTBA JUIsl MPEICTABICHUS CYIICCTBEH-
HBIX CBSI3€H M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMUECKHX 00BEKTaX, a TaKXKe Mpo-
THBOPEUYUH PA3HOTO POJia, BBIABICHHBIX B Pa3IMYHBIX MH(POPMAITMOHHBIX HCTOY-
HHUKaX;

pa3pabarpiBaTh IUIAH PEIICHUs MPOOJEMbl ¢ Y4ETOM aHajiu3a HWMEIOLIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
1IEJISIM, OIIEHUBATh PUCKH TIOCJIEACTBUHN AEATEIHLHOCTH,



KOOPAMHHUPOBATH U BBIMOIHITH pabOTy B YCIOBUSIX peajbHOr0, BUPTYyaJIbHO-
ro 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJIAJI€Th HaBbIKAMH y4€OHO-UCCIIEI0BATEIBCKON U TIPOECKTHON JIEATEIbHOCTH,
HaBbIKAMH pa3penieHus mpoOseM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOS-
TEJIbHOMY MOMCKY METOJOB PEUICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO pa3iidy-
HBIX METOJOB IMO3HAHMUS;

MCITIOJIB30BaTh PA3JINYHbIE BHUJIbI JEATEIBHOCTH MO MOJYYEHHIO HOBOIO 3HA-
HUS1, €r0 UHTEPIpETallud, TPeoOPa30BaHUIO U TPUMEHEHHUIO B YUCOHBIX CUTYallU-
X, B TOM YHUCJIE MPU CO3AAHUH YUEOHBIX U COIMATIBHBIX TPOEKTOB;

(GbopMHpOBaTh HAy4YHBI TUIT MBIILUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KITFOYEBBIMH MTOHATHSIMHI H METO/IAMU;

CTaBUTh M (HOPMYJIHUPOBaTh COOCTBEHHBIE 3a/ladyll B 0Opa30BaTEIIbHON Jes-
TEJIBHOCTH U KU3HEHHBIX CUTYAIIMSIX;

BBISIBIISATh MIPUYMHHO-CJICACTBEHHBIE CBSI3U U AKTyaJU3UPOBATh 3aj]ady, BbI-
JBUTATh THIOTE3Y €€ PElICHHs], HAXOJAUTh ApTyMEHTBI JUIsl 10Ka3aTeNbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aHaAJIM3UPOBATh MOJIyUYEHHBIE B XOJ/I€ PELIEHUS 3a/laull Pe3yJIbTaThl, KpUTHYE-
CKH OLICHMBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBH-
X

JaBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYILIECTBIIATH LIEJeHAINIPaBICHHbIN OUCK NIEpEeHOCca CPEJCTB U CIOCOOOB
JeNCTBUS B IPO(PECCUOHAIBHYIO CPELY;

YMETb MIEPEHOCUTDH 3HAHUS B MIO3HABATEIbHYIO U MPAKTHYECKYIO 00JaCTH
KU3ZHENIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UJIEH, MPE/JIaraTh OPUTMHAIBHBIC TIOXO0/IbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pa6oTa ¢c uHpopMaIueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX UHPOpMaALUU (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONYJISPHOM JTUTEpAType, OMOJOTUYECKUX CIOBAPSAX U CIPABOY-
HUKaX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHETe), aHaIu3upoBaTh WHQPpOpMa-
LUIO Pa3JIMYHBbIX BUJOB U (OPM IMpEACTaBICHUS, KPUTUYECKU OIICHUBATh €€ J10C-
TOBEPHOCTh U HENTPOTHUBOPEUNBOCTH;

(GbopMyIIMpOBaTh 3aMpOChl U MPUMEHATh PA3JIUYHbIE METOJbI MPU MOUCKE U
oTOope Ouosiornueckor mHpopMairu, HEOOXOAUMOM Il BHITIOTHEHUS YYEOHBIX
3azay;



MpUOOpETaTh OMBIT MCIOJB30BaHUS WHOOPMAITMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUI, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCHOJIb30BAHUS PA3INYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOATENLHO BBHIOMPATHh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS OMOJIOTH-
yeckod uHpopManuu (cxembl, Tpaduku, JuarpaMMbl, TaOTUIBI, PUCYHKH U APY-
roe);

WCITOJIb30BATh HAYYHBIN S3BIK B KAYE€CTBE CPEICTBA MPHU padboTe ¢ Omosioruye-
ckoil mH(pOpMaIuel: MPUMEHATh XUMUYECKHUEe, (PU3NYECKHe W MaTeMaTHYECKHE
3HAKK U CHUMBOJIbI, (OpMyJibl, aO0peBUaTypy, HOMEHKIATYpy, MCIOJIb30BATh U
npeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATTISTHOCTH;

BJIAJICTh HaBBIKAMU PACIIO3HABAHUS W 3aIUTHl HHGOpMaIK, HHHOPMAITIOH-
HOI1 0€30MMaCHOCTH JTUYHOCTH.

OBJaieHne yHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU A1€HCTBUSIMH:

1) ob1menne:

OCYILIECTBIISITh KOMMYHHUKAIIUU BO BceX cdepax KU3HHU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIM AUCKYCCHUM IO CYIIECTBY OOCYyXAaeMoi TeMmbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJACHUS OTHOCUTEIHLHO BBITIOJIHEHUS MpeiaraeMou 3a-
Jay¥, YYHUTHIBATh UHTEPECHl M COTJIACOBAHHOCTH MMO3MIMN JPYTUX YYACTHUKOB
JManora Wiv JUCKyCCUH);

pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIIECHHUSI, TOHUMATh 3HAYEHUE COLIU-
aJbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyalluid, YMETh
CcMATr4aTh KOHQIUKTHI U BECTH NIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHWS M B3aUMOJICUCTBHS, TTOHHUMATh
HaAMEPEHUS IPYTUX JIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHHUE K COOECETHUKY
U B KOppeKkTHOU popme hopMyIrpoBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasl IeITeJIbHOCTh:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJCHCTBUS MIPU PEIICHUH YU4eOHOM 3a/1auu;

BBIOMPATh TEMAaTHUKY U METOJIBI COBMECTHBIX JCUCTBHUI ¢ y4ETOM OOIIUX WH-
TE€PECOB U BO3MOXKHOCTEH KaXKJI0T0 YeHa KOJUIEKTHUBA;

MIPUHUMATH 1€ COBMECTHOM JESTEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHU-
pOBaTh JIEUCTBHUS T10 €€ NJOCTHXKEHUIO: COCTABIIATh IUIAH JEUCTBUN, PACIIPEIEIATh
pOJIK ¢ yUETOM MHEHUM YUYaCTHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHOM pabOTHhI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXJOTO yYaCTHHKA KOMaHIBI B 00-
U pe3yabTaT Mo pa3pad0TaHHBIM KPUTEPHSIM;



npejiaratb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C MO3UIMA HOBU3HBI, OPUTH-
HaJbHOCTH, IPAKTUYECKON 3HAYNMOCTH,;

OCYUIECTBJIAThH MO3UTHBHOE CTPATETMYECKOE MOBEJICHNUE B PA3JIMYHBIX CUTya-
LUSIX, IPOSIBIIATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

OBJjiaieHne YHMBEPCAJIbHBIMY PeryJATUBHBIMH 1€liCTBUSIMU:

1) caMmoopraHu3anusi:

UCITI0JIb30BaTh OMOJIOTUYECKHUE 3HAHUS /Uil BBISIBIICHUS MPOOJIEM U UX pelle-
HUSI B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKHX 3HAHUM II€JIEBbIE U CMBICIOBBIE yCTa-
HOBKHM B CBOMX JAECHCTBHUSIX M IMOCTYNKAX IO OTHOUIEHUIO K JKMBOUM MPUPOJIE, CBO-
€My 3/10POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBJISITh MO3HABATEIILHYIO JESATEIBHOCTh, BBISBISATH
po0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30oBaTelbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENLHO COCTABJIATH IJIaH PEIICHHS MPOOJIEMBI C YYETOM UMEIOITUX -
Csl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTECHUI;

JlaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuMpsTh paMKH y4eOHOTrO MpeJIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
32 pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIoco0CTBOBATh (DOPMUPOBAHHIO U TPOSBICHUIO IMPOKOUN IPYIUIIMUA B pa3-
HBIX 00J1aCTSIX 3HaHUM, TTOCTOSIHHO TMOBBIIIATH CBOM 00Pa30BaTENbHBINA U KYJIbTYP-
HBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJ€Th HABBIKAMHU MO3HABATEIbHOU pediIeKCUH KaK OCO3HAHUS COBEpIlIae-
MBIX JE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, HC-
M0JIb30BaTh MPUEMBI pedIIeKCHH ISl OIEHKH CUTYyalluu, BhIOOpa BEPHOTO perlie-
HUS,

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUs TI0 UX CHHU-
KEHUIO;

MPUHUMAaTh MOTUBBI U apryMEHTBI JIPYTHX MPHU aHAJIU3E PE3yJIbTaTOB Jesi-
TEJIbHOCTH;

3) npuHsiTHE CeOsl U IPYTUX:

MPUHUMATH Ce0sl, MOHUMAas CBOM HEJAOCTATKH M IOCTOUHCTBA,

MPUHUMAaTh MOTUBBI U apryMEHTBI JIPYTHX MPHU aHAJIU3E PE3yJIbTaTOB Jesi-
TEJIbHOCTH;



MPU3HABATH CBOE MIPABO U MPABO JAPYTUX HA OLIUOKU;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOTO YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yapTaThl ocBoeHHs nporpammbel COO mo Ouonoruu Ha Oa-
30BOM YpOBHE BKJIIOYAIOT crieruuyeckue st yueOHoro npeameta «buomorusy
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM MO OCBOCHUIO, MHTEPIPETALIUU U
npeo0pa3oBaHUIO 3HAHUM, BUIBI JACSTEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B Pa3jIMYHbIX y4E€OHBIX CHUTyallMiX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Omosiorueil. B mporpamMme npeameTHbie pe-
3yJIbTAThI IPEACTABIEHBI IO T0JIaM O0yUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OMOJIOTUU B CUCTEME HAYUHOIO
3HAHUS ECTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPAa U HAYYHOTO MUPOBO33PEHHUS, O BKJIAJI€ POCCUHUCKHUX U 3a-
pYOEeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJIOTHH, (PYHKIIMOHAJIBHON IpamMoT-
HOCTH Y€JIOBEKA JJIs PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COAEPKAHUE OHMOJOTMYECKUX TEPMHHOB W TOHSTHIL:
U3Hb, KJIETKA, OpraHu3M, MeTa0oiau3M (OOMEH BEHIECTB U MPEBpPAIICHUE dHEP-
I'MH), TOMEOCTa3 (CaMOperyJisiiys), YpOBHEBasi OpraHM3allus KUBBIX CHUCTEM, ca-
MOBOCIIPOU3BEICHNE (PETIPOLYKIUs), HACIEACTBEHHOCTh, U3MEHUNBOCTb, POCT U
pa3BUTHE;

yYMEHHUE U3JlaraTh OMOJIOTHYECKHE TeopuH (KJIETOYHAas, XpOMOCOMHas1, MyTa-
LMOHHAs, UEHTpAJIbHAS JI0rMa MOJIEKYJIsipHOU Onosiorun), 3akoHsl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u ydueHus (0 IeHTpaXx MHOT00Opa3usi ¥ IPOUCXOXKIe-
HUA KyJbTypHbIX pactenuil H. Y. BaBunoBa), onpenensats rpaHULlbl X TPUMEHH-
MOCTH K )KMBBIM CHCTEMAM;

yYMEHHUE BJIAJIETh METOJIaMH HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOEHUE U
OMKCAHUE >KUBBIX CHCTEM, IMPOIECCOB M SIBICHUW, OpraHU3ALMs U MPOBEACHHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIIBH)KEHHE TUIIOTE3bI, BBISBJIECHUE 3aBUCHUMO-
CTH MEXIY HCCIEeIyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX PE3yJIbTAaTOB,
VCIIOJIb30BAHHBIX HAyYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHUE JEJIaTh BBHIBObI
HA OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MpO-
[[eCCOB: OOMEHa BEUIECTB M MPEBpAIICHUs dHEPTUU B KiIeTKe, POTOCHHTE3a, IJjia-
CTHUYECKOI'0 U SHEPreTHUeCKOro oOMeHa, XeMOCHHTe3a, MUTO3a, Me03a, OIIoI0-
TBOPEHMUSI, PA3MHOKEHUS, UHIUBUYIBHOTO PA3BUTHS OpraHu3Ma (OHTOTeHe3);



yYMEHHE TMPUMEHSATH TMOJYYECHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUM, NIl MPUHATHS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOU
KU3HU C 1EJIbI0 00ecriedeHHs] O€30MaCHOCTH CBOETO 3/I0POBbSI U 370POBbS OKpY-
KAIOIUX JIIOJIeH, COONIOACHUST HOPM TPaMOTHOTO TMOBEICHUS B OKpYyKarouen
MIPUPOHON cpelie, TOHUMAaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JTOCTUKEHUHN CO-
BPEMEHHOUN OMOJOTMH M OMOTEXHOJIOTUH JIJIsi pAllMOHAIBHOTO MPUPOAOTIOIH30Ba-
HUS;

yMEHHUE peliaTh JJIEeMEHTAPHbIE TeHETHUECKHUE 3a/1a4yi Ha MOHO- U TUTHOpU/I-
HO€ CKpelIMBaHUE, CIICTUICHHOE HAClIeJOBaHUE, COCTaBISATh CXEMbl MOHOTHOpHU/I-
HOT'O CKpELIMBAHUsA JUIs PEACKa3aHus HACIEI0BaHUs IPU3HAKOB Y OPraHU3MOB;

yYMEHHE BBIMOJHATH J1a00paTOpHbIE U MpakTU4YeCcKhe padoThl, COOII0IATH
npasuiia npu padbore ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKU OIIEHMBATh M MHTEPIPETUPOBATH UH(POpMaLMIO OHOJI0-
TMYECKOT0 COJEP>KAHMSI, BKJIIOYAIOLIYH IICEBJOHAYYHBIE 3HAHUS U3 Pa3IUYHBIX
HMCTOYHHUKOB (CpEIACTBA MAcCOBOM HMH(POPMALMM, HAyYHO-TIOMYJSPHBIE MaTepua-
JIbl), STUYECKHUE ACHEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHMOJOTMH, MEIULMHE,
OHMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS, 0000-
mas OMOJIOTMYECKYI0 MH(OPMALIMIO M3 HECKOJbKUX HCTOYHHMKOB, IPaMOTHO HC-
[I0JIb30BATh MOHATUHHBINA annapat OMOJIOTHH.

[IpenMeTHbIC pe3yabTaThl OCBOEHUs ydeOHoro mpeamera «buomnorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUSA E€CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPAa U HAYYHOTO MUPOBO33PEHMS, O BKJIA/J€ POCCUNCKUX U 3a-
pYOEXKHBIX YYEHBIX-OMOJOTOB B pa3BUTUE OMOJIOTMH, (PYHKIMOHAIBHONW IPaMOT-
HOCTH Y€JIOBEKa ISl pEIICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COJEpKaHUE OMOJIOIMYECKUX TEPMHUHOB M TOHATHUM:
BUJI, TIOMYJIALNSA, TeHO(POH, SBOJOLUS, ABUXKYIIUE CUIIbI ((PAKTOPbI) SBOJIOLUHY,
PUCTIOCOOJICHHOCTh OPTaHU3MOB, BHJI000pa30BaHME, DKOJIOTHUECKHE (DAKTOPHI,
AKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEIYLIEHTbI, LIEH MUTaHUs, SKOJOrnye-
CKas mupamujia, ouoreoreHos, ouocdepa;

yMEHHE U3JaraTb OMoJoruueckue Teopun (3Boitormonnas reopus Y. JlapBu-
Ha, CHHTETUYECKAsl TEOPHUS IBOJIIOLIMH ), 32KOHBI U 3aKOHOMEPHOCTH (3apOABIILIEBO-
ro cxoxcrsa K. M. bapa, uepeioBanus riiaBHbIX HAIPABJICHUW U MyTEN 3BOJIOLIMU
A. H. CesepuoBa, yuenus o 6uocdepe B. . BepHaackoro), onpenenstb rpaHULbI
UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BJaJleTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIOIEHUE U
ONMCAHUE JKUBBIX CHCTEM, NPOLECCOB M SBJICHUW, OpraHU3alus U MPOBEICHUE



OHMOJIOTHYECKOr0 JKCIIEPUMEHTA, BBIABH)KEHUE THUIOTE3bl, BBISIBICHHUE 3aBHUCHMO-
CTH MEXIY HUCCIENyEMBbIMU BEITUYMHAMU, OOBSICHEHUE MOIYYEHHBIX PE3YJIbTATOB,
UCIIOJIb30BAaHHBIX HAYYHBIX IOHATHNA, TEOPUN M 3aKOHOB, YMEHUE JEJIaTh BBIBObI
Ha OCHOBAHMH IIOJIyYEHHBIX PE3YNIbTATOB;

YMEHHE BBIACIATH CYIECTBEHHbIC IPU3HAKU CTPOCHUSI OUOIOTHUYECKUX 00b-
€KTOB: BHUJIOB, MOMYJISIUUHN, IPOJYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHMOreole-
HO30B M JKOCHUCTEM, OCOOCHHOCTH MPOIECCOB: HACJIEJCTBEHHOW HM3MEHYHUBOCTH,
€CTECTBEHHOTO O0TOOpa, BHUI000pa30BaHUSA, MPUCIIOCOOJICHHOCTH OpPTraHU3MOB,
JEHCTBUS 3KOJOTMYECKUX (PaKTOPOB HA OPraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA
SHEPIUU B DKOCUCTEMAX, AHTPONOTEHHBIX U3MEHEHUM B DKOCUCTEMAX CBOEH MECT-
HOCTHU, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B Orocdepe;

yMEHUE MPUMEHATH MOJyYECHHbIE 3HAHUSA JUJISI OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, I NMPUHATUSA NPAKTHYECKUX PEIICHHN B MOBCEIHEBHOU
KHU3HU C LEeNbl0 o0ecredeHnst 0€30MacHOCTH CBOETO 3/10pPOBbsl U 310POBbsI OKpY-
KAIOIIMX JIFOJeH, COOJIIOACHHUsI HOPM TIpPaMOTHOTO MOBEACHUS B OKpY’Karollel
MPUPOJHON cpelie, TOHUMaHUuE HEOOXOAMMOCTH MCHOJb30BAHUS JOCTUKEHUN CO-
BPEMEHHOM OMOJIOTUH ISl pAMOHAIIBHOTO MPUPOI0TIOIb30BaHMS;

YMEHHE pellaTh 3JEMEHTAapHble OMOJIOIMYECKUE 3a7aud, COCTABIISATH CXEMBI
HepeHoca BEIIECTB U SHEPTUH B 3KocUcTeMax (L€ MUTaHUsA);

YMEHHE BBINOJHATH J1a00OpaTOpHbIE U IMpakTU4YEeCKHEe padoThl, COOIIOATH
npasuia npu padbote ¢ yyeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLICHMBATh U MHTEPIPETHUPOBATH MHPOPMALIUIO OHOJIO-
TMYECKOr0 COJEPKAHMS, BKJIOYAIOLIYIO IICEBJOHAYYHBIE 3HAHUS U3 Pa3IUYHBIX
HUCTOYHHUKOB (CpencTBa MaccoBOW MH(pOpMaluy, HAay4dHO-TOIYJIIpHbIE MaTepua-
Jbl), paccMaTpUBaTh TJIOOANbHBIE 3KOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH,
(opMHpPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbBIE NMUCbMEHHBIE U YCTHBIE COOOIIEHUS, 0000-
mas OMOJIOTMYECKY0 MH(OPMALIMIO M3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO HC-
M0JIb30BaTh MOHATUMHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosunyecTBO 4acoB DieKTpoHHbIE (1UPO-
HaumeHnoBaHue pa3/aesioB U TeM MPoO-
Ne i/ Konrtpoabnusie | IlpakTuyeckue | Bble) 00pazoBare/ibHbIe
rpamMMbl Bcero
padoThbI padoThbI pecypcbl
Bbu6mmorexa [JOK
1 buonorus kax nayka 2 0.5 https://m.edsoo.ru/7f41c292
Bbu6moreka [JOK
2 JKuBBIE CHCTEMBI U IX OpTaHHU3AIHS 1 https://m.eds00.ru/7f41c292
. bubmuoreka [JOK
3 XHWMHYECKUH COCTaB U CTPOCHHE KIICTKH 8 1 hitps://m.eds00.ru/7f41c292
bub6mnoreka [IOK
4 Ku3HeNeATENLHOCTE KICTKA 6 https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHME M HTHAMBHIYaJIbHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacneacTBeHHOCTH M UIBMEHYHBOCTH Opra- 8 15 bubmuoreka [JOK
HU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opranu3MoB. OCHOBBI OMOTEXHO- 3 bubnunoreka [JOK
JIOTHH https://m.edsoo.ru/7f41c292
8 Pe3epBHOE Bpems 1 bubmiorexa [IOK
P p https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
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11 KIIACC

KosnyecTBo yacoB JyiekTpoHHBbIE (HHUpPO-
HanmeHoBaHue pa3/iesioB U TeM MpPoO-
Ne i/ Konrpoabubie | IIpakTuueckue | Bble) 00pazoBaTe/bHbIE
rpaMMbI Bcero
padoTbI padoThbI pecypcbl
Bbu6moreka [JOK
1 OpomounoHHas Ononorns 9 1 https://m.edsoo.ru/7f41cc74
5 Bo3nukHOBEeHME U pa3BUTHE )KU3HU Ha 9 05 bubnmoreka [JOK
3emuie ' https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
3 OpranusmeL 1 OKpyxKatolas cpeja 5 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo0rmiecTBa U 9KOJIOTUYECKUE CHCTEMBI 9 hitps://m.edsoo.ru/7f41lcc74
5 P 5 bub6mnoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5
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Ilpunoscenue Kk padoueit npozpamme

MyHHUIHIansHOE OF0KETHOE 00IIe00pa30BaTeIbHOC YUPEIKICHHIE
«Cpennss obmeobpazoBarenbHas mkoja Nelly

KasiennapHo-reMaTuieckoe NJIaHNPOBaHHE

1o yueOHoMy mpeameTy «bruomorusn»
mis 10 xmacca
(14 B Henemto, 34 vaca B roj)

«PaccmoTpeHo»
Ha 3acenanuu [1IMO, nporokon Nel ot
PykoBogutens IIMO _Aptembena B.10O.
MHOIITUCH DO
«CornacoBaHo»
3amectutens qupekropa no Y BP Xaiiperaunona 3.P.
MHOJITHCH DO

r. Habepexunie YenHbr



KanennapHo-teMaTnyeckoe njaHupoOBaHHe

10 KJIACC
Ne Tema ypoxa Beero Hara JIeKTPOHHBbIE LM (POBLIE 00-
n/n H3yYeHHUsl | Ppa3oBaTebHbIE PeCypChl
bu6nmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso00.ru/863e632a
MeToabl mOo3HAHUS KUBOU
npupoasl. [IpakTuyeckas pa-
5 6ota Ne 1 «Mcnons3oBanue 1 bubnmoreka [JOK
Pa3IUYHBIX METOJOB MPH U3Y- https://m.eds00.ru/863e6122
YCHUH OMOJIOTUIECKUX 00BEK-
TOB»
3 buosnornueckue cuctemsl, 1 bubnuorexa [JOK
IIPOLIECCHI U UX U3YyYECHHE https://m.edso00.ru/863e6564
4 XUMHUYECKUH COCTaB KJIETKH. 1 bubnmnoreka [HOK
Bopna u MmuHepanbHbIe COH https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTrpoeHue 1 bu6mmoteka [IOK
0emKoB https://m.eds00.ru/863e6b72
depMeHThl — OHOJIOrHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue kara- 1 bubnmnoreka [JOK
JUTUYECKON aKTUBHOCTH (pep- https://m.eds00.ru/863e6b72
MEHTOB (Ha pUMEpe aMUIIa3bl
WJTU KaTajasbl)»
bubnmnoreka [JOK
! YraeBOMpL. JIHmm LI 1 https://m.edSO(I)l. ru/863e6870
bubmuorexa [JOK
8 HyxienHoBbE KHCIOTHL ATD 1 https://m.edsogru/863e6d5c
9 Hcropus n MeTOIbI U3yUEHHS 1 bubmuorexa [JOK
kieTku. Knerounas teopus https://m.edsoo.ru/863e6e88
Knerka kak nemnoctHas :xxuBast
10 cucTema 1
CrpoeHnue 3yKapruoTHUYECKOn
kietku. JlaboparopHas pabora
Ne 2 «3yuenue crpoeHus bubmuoreka [JOK
11 KJIETOK PAaCTE€HUH, )KUBOTHBIX, 1 https://m.edso0.ru/863e6ff0
rpuboB U GaKTepHii MO MUK- https://m.edso0.ru/863e716c
POCKOIIOM Ha TOTOBBIX MHKPO-
npernapaTax u uX OIMHCAHUE)
12 OOmMeH BelecTB WK MeTabo- 1 bubmmnorexa [IOK
JIA3M https://m.eds00.ru/863e766¢
bubnmoreka [JOK
13 @orocuuTes. XemoCuHTes 1 https://m.edsoél.ru/863e7c98
. bubnuotexa [JOK
14 OHepretueckiii 00MeH 1 https://m.edsogru/863e7aae
15 JKn3HeHHbI nMKI KieTku. [e- 1 bu6muoreka [JOK



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/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

JIeHHE KJIeTKH. Muto3. Jlabo-
patopHas padora Ne 3 «Ha-
OJII0JIcHHE MUTO03a B KJIETKaX
KOHYHMKA KOpEIIKa JIyKa Ha To-
TOBBIX MHKpPOIIpenapaTax»

https://m.edsoo.ru/863e7dc4

Buocuures 0enka. Peakuus

bu6nmoreka [IOK

16 MAaTPUYHOTO CUHTE3a https://m.edso00.ru/863e796e
17 Tpancnsamnus — OMOCHHTE3 bubnmoreka [JOK
Oenka https://m.eds00.ru/863e796e
18 HexkneTounsie GopMbl KU3HU bubnnoreka HOK
— BUPYCHI https://m.eds00.ru/863e7540
DopMBI pa3MHOKEHHS Opra- Bubmorexa LJOK
19 https://m.eds00.ru/863e81b6
HH3MOB https://m.edsoo.ru/863e831e
N bu6mmoreka [IOK
20 Meiios https://m.edso0o.ru/863e7f4a
OOpa3oBaHue U pa3BUTHE TIO-
JIOBBIX KieTok. O1ioaoTBope-
21 uue. Jlaboparopnas padora Ne bubnmoreka [JOK
4 «M3yueHue cTpoeHus MmoJo- https://m.eds00.ru/863e81b6
BBIX KJICTOK Ha FOTOBBIX MHK-
pormpernaparax»
29 NunuBuayansHOE pa3BUTHE bubnmnoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 ['eneTnka — Hayka o Hacien- bubnmnorexka HOK
CTBEHHOCTH U U3BMEHYUBOCTU https://m.edso0.ru/863e86f2
| e e BuSorea 101
P ‘ PHI https://m.eds00.ru/863e8878
HOE CKpelIBaHUE
0 0€ CKpe aHue.
25 élafng IP;I;IE;IBI/ICI/II;/?OIEEI;BG.CI;IIP;HO- bubnorexa [IOK
https://m.edso0.ru/863e89a4
BaHUS MIPU3HAKOB
CuerieHHOE HaclleJ0BaHue
npu3HakoB. JlJabopatopHas pa-
6ota Ne 5 «3yuenue pe3yib-
26 TaTTOB MOHZFH%];HI;EOEO I/Iy;II/)I- bubnorexa [IOK
https://m.eds00.ru/863e8c60
THOPUTHOTO CKPEIIUBAHUS Y
Npo30¢uiIbl Ha TOTOBBIX MUK-
pompernapaTtax»
I'enetuka noma. HacnemoBanue
27 MIPU3HAKOB CHeHJ'IeHHIfI[X ¢ 1o- bubinorexa LIOK
’ https://m.eds00.ru/863e8c60
JIOM
N3menunBocTs. Henacnencr-
BEHHasl U3BMEHYNBOCTD. JIabo-
paTtopHas padota Ne 6. E/Iayqe- BuGnmorexa IOK
28 HUE MOU(DUKAMOHHON U3-

MEHYHMBOCTH, IOCTPOEHUE Ba-
PHALMOHHOTO psAJia U Bapua-
LIHOHHON KPUBOI»

https://m.edsoo.ru/863e8efe
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Hacnencrsennas usmenuu-
BocTh. JlaboparopHas paboTa

bubnuorexa [JOK

29 Ne 7. «Ananus myrauuii y 1po- 1 https://m.edso0.ru/863e8efe
30()HJIBI HA TOTOBBIX MUKPO-
mpermapaTax»»
bubnuorexa [JOK
30 | Tenermka uenoseia 1 https://m.eds00.ru/863e8d78
PeszepBHbIil ypok. O600IIEHNE
31 o teme «HacnencrBeHHOCTh U 1
W3MEHYHUBOCTH OPraHU3MOBY
30 Cenekius Kak HayKa U Mpo- 1 bubmuorexa [JOK
necc https://m.edsoo.ru/863e9214
33 MeToabl ¥ JOCTUXKEHUS Ce- 1 bubmuorexa [JOK
JIEKUMH PACTEHUH U )KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHoorus kKak orpacib 1 bubmuorexa [JOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO HACOB 34

I10 ITPOT'PAMME
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Ilpunoscenue k padoueit npozpamme

MyHHUIHanTsHOE OF0KETHOE 001Ie00pa30BaTeIbHOC YUPEIKICHHE
«Cpennss obmeobpazoBarenbHas mkoja Nelly

KasiengapHo-reMaTuieckoe NJIaHNPOBaHHE

1o yueOHOMYy npeaMeTy «bruomorusn»
mis 11 xmacca
(14 B HEenemto, 34 vaca B roj)

«PaccmoTpeHo»

Ha 3acenanuu 1IMO, nporokos Nel ot

PykoBogutens IIIMO AptembeBa B.1O.
MHOJITHUCH OO

«CornacoBaHo»
3amectutens qupekropa mo YBP Xaiiperaunona 3.P.
MOAIUCH 0)4(0]

r. Habepexunie YenHbr



KanennapHo-teMaTnyeckoe njaHupoOBaHHe

11 KJIACC
e Jara DJIeKTpOHHbIe nudpo-
Tema ypoka Bcero Bble 00pa3oBaTe/ibHbIE
n/n U3y4YeHus
pecypcsl
1 DBOJIIONHS ¥ METOJIBI €€ U3yde- 1 bubmuoreka [JOK
HUSA https://m.edso0.ru/863ea20e
5 WcTopus pa3BuTus npeacrasiie- 1 bubmuorexa [IOK
HUM 00 3BOJIOIUU https://m.eds00.ru/863e9570
bu6mmorexa [JOK
3 Mukpossomonus 1 https://m.eds00.ru/863e9cle
[Tomynsius Kak seMeHTapHas
, | oy | o LOK
PaTOpHai p N p https://m.eds00.ru/863e99c6
HEHHE BUIOB 110 MOpdoornye-
CKOMY KPUTEPHUIO»
5 JBmoKky1ue cuisl (3eMeHTap- 1 bub6mmoreka [{OK
HbI€ (DaKTOPBI) IBOITIOLUU https://m.edsoo.ru/863e9da4
5 EcrecTBennslit 0T00p 1 €ro 1 bubnuotexa [JOK
hopmbI https://m.edso00.ru/863e9ed0
Pesynprarsl 3BOMIIOLUY: TIPH-
CHOCOOJIEHHOCTh OPTraHU3MOB U
7 man padora Xo2 <Ommcane ) BuGnorexa LIOK
p - https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIILHOTO XapaKTe-
pa»
8 Hamnpasnenus u myTu makpo- 1 bubmuoreka [JOK
9BOJIIOLHAN https://m.edso0o.ru/863e9cle
9 HeoOpatumocTs 9BOTIOIIUN 1
10 WcTopus xu3Hu Ha 3emiie U Me- 1
TOJBI €€ U3YUECHUS
11 ['mnoTte3sl MpoOUCXOXKACHUS 1 bubnunoreka [JOK
KU3HU Ha 3emiie https://m.eds00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie mo 1 bubnuotexa [JOK
Jpam U rnepuogam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENHHOTO U KUBOTHOTO
13 mupa. [Ipaktiuueckast pabora Ne 1 bubnuorexa [IOK
1 «M3y4yeHne uckonaemsix oc- https://m.edso0.ru/863ea8hc
TaTKOB PACTEHUH M KUBOTHBIX B
KOJUIEKIIUSX
14 CoBpemeHHas cuctema OpraHu- 1 bubnuoreka [IOK
4ECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeTT0OBeKa (aHTPOIIO- 1 bubmmorexa [JOK
reHe3) https://m.edso0.ru/863eac2c
16 JiBuoxyiue cuibl ((pakTopsl) 1 bubnuoreka [JOK
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AHTPONOTEeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU IBOJIOLUN 1
YeJI0BeKa
18 YenoBeueckue packl ¥ MPUPOI- 1 bubmuoreka [JOK
HbIE aJalITalluy YEI0BEKA https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O600IeHHE
19 1o Teme « Bo3HUKHOBEHME U 1
pa3BUTHE )XKU3HU Ha 3eMIIe»
20 DKoJIoTHs Kak HayKa 1
21 Cpenpl 0OuTaHMs U 3KOJIOrUYe- 1 bubmmnoreka LIOK
ckue (hakTopsl https://m.edsoo.ru/863eafec
Abuotnueckue (axropsl. Jlabo-
patopHas padora Ne 3. «Mop-
OJIOTUYECKUE 0COOEHHOCTH
22 g)aCTeHI/Iﬁ U3 pa3HbIX MECT 00H- 1 bubmmorexa [JOK
https://m.eds00.ru/863eb10e
Tanus». JlaboparopHas pabota
Ne 4. «BnusHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
bubnnoreka [JOK
23 broriieckue daxropet 1 https://m.edsog)_.[ ru/863eb348
DKOJIOTUYECKHE XaPaKTePUCTH-
ku nonyssiiun. [Ipaktudeckast
24 pabota Ne 2 «IToacuér mioTHO- 1
CTH MOMYJISAIUN pa3HbIX BUJIOB
pacTeHuin»
o5 Coob1ecTBa OpraHu3MOB — 1 bubnunoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHE CUCTEMBI (KO- 1 bubnuotexa [JOK
CHCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIE TIOKA3aTeIH IKOCH-
27 CTEMBI. DKOJIOTMYECKHE NTUpa- 1 bubnuoreka [IOK
muabl. CBOMCTBA DKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus
28 [Ipupoanbie 3KOCHUCTEMBI 1
29 AHTpPOIOTreHHBIE IKOCUCTEMBI 1
30 buocdepa — rinobanbHas 3K0- 1 bubnuoreka [JOK
cucrtema 3emiu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBA- 1 bubnmnoreka [JOK
Hus Ouochepsl https://m.eds00.ru/863ebd16
30 UYenoseuecTBo B Ouochepe 3em- 1
m
33 CocyiiecTBoOBaHUE PUPOBI U 1 bubmuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O600meHne
34 Tembl «Coo0111ecTBa 1 HKOJIOTH- 1
YECKHE CHCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34

[MPOT'PAMME
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