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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEJICICHHS] TOAXO0A0B K (OPMHUPOBAHUIO COACPXKAHUS YUeOHOTO TMpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHbie TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jeil, CcoJlepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIEAX U
MPUHINNAX, XaPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILIECTBOBAHMSI YeJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpEe/ICICHbl OCHOBHBIE (PYHKIIMM MPOrpaMMbl MO OHOJOTHU U €€ CTPYKTypa.
[Iporpamma peanuzossiBaetcst B 2026 / 2028 yuebHbIX rogax. Pabouas mporpamma
COCTaBJICHA B KOHCTPYKTOPE pabOunX MPOrpaMM.

[Iporpamma 1o Ouonoruu Aa€T NpelCTaBlIeHHWEe O IeisIX, 00 oOmiei
CTpaTeruy OOYy4YeHHs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBAMU
ydyeOHOoro mnpenMera «buonorus», omnpenenser o0s3aTeabHOE MPEIMETHOE
COZIep’KaHHWe, €ro CTPYKTypy, pacopeielieHHue 10 pa3fenaM ¢ TeMaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh M3YUYEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSI3€M, JIOTUKH 0O0pa3oBaTEIbLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmnporpaMmme mo OuoNIOTMM TaKXe YUYWTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEeATEIbHOCTH/Y4YeOHBIX JEHCTBUM OOy4YaromMXCd MO OCBOCHHMIO COJAEpPKAHUS
OMOJOrNYECKOro 00pa3oBaHUsl.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIN ypOBEHb) pean30BaH
IPUHITUI TPEEMCTBEHHOCTH B H3yYEeHHWU OWOJOTWH, Ojarojapst 4emMy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMW, CBS3AHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, FKOJOTUUECKOTO MBIILICHHS, PEJICTABICHUN O 3JI0POBOM
oOpa3e XM3HM M OEpPEKHBIM OTHOIICHUEM K OKpYXKaIOleH MPUPOIHOU cpere.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIEOMOTOTUYECKUX TEOPHH, a TaKkKe 3HAHHUHM O
CTPOCHHUH >KUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOILIECCOB B MPOrpaMme Mo OMOJIOTHH YAEICHO BHUMAHUE UCIOJIb30BAHUIO
MOJYYEHHBIX 3HAHUW B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
1EJeCO00pa3HOro TMOBEACHUS B OKpYyXalolled NpUPOAHOW Cpeje, aHaiu3a



BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJIHON HAIPaBIECHHOCTH
y4aeOHOrOo mpenMera «brosorusy MPOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUS
YCJIOBHUM ISl pEIICHUs] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTUYECKOTrO
oOpa3oBaHus, KoTopas mpennonaraetr (opMupoBaHue y oOydarouuxcs
CIIOCOOHOCTH aNaNnTUPOBAThCA K WM3MEHCHHSIM JIUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonorus Ha ypoBHE cpenHero o0Iero oOpa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaer (opMUpOBaHUE y OOyYArOUIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJINYWTEINIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLUH, CO3HAET
yCIOBUS  JJIA: TIO3HAHWST 3aKOHOB  JKMBOM  mpupoabl, (GHOPMUPOBAHUS
(GyHKIMOHATBLHOM T'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe3omacHoro obpasa
YKW3HU, SKOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOW MIPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHue OMOJIOTHS UMEET TaKXKe JJIsl PEIICHUSI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3ajlad  CpeAHEero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaroruxcs. M3ydyenne 6uonoruu obecrednBaeT yciaoBus st OPMUPOBAHUS
WHTEJUICKTYalIbHbIX, KOMMYHHUKAITMOHHBIX W  HMH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYpPbI, CIOCOOCTBYET HMHTErpAIlMH OMOJOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JPYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (PUBUKU, XUMUU
u reorpaduu. Ha3aHHbIie TOJIOKEHHUS O TMpEAHA3HAYECHUH Y4eOHOro mpeaMera
«buonorusi» COCTaBUIM OCHOBY /I ONpENETICHUs TMOJAXOI0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IO
OHOJIOTUH.

Ot6op coxmepkanusi yueOHOro npeamera «buosorusi» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TO3UIUNA KYJIBTYPOCOOOPA3HOTO TOJX0/la, B COOTBETCTBUH C
KOTOPBIM OO0y4Yarolmecs: JOJDKHBI OCBOUTH 3HAHWUS W YMEHHUS, 3HAYUMBIE [IJIS
dbopmupoBaHusi O00IIEH KyJIbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IIOBEICHUE
YeJoBeKa B OKPY’KAroIIeHd MPUPOJHON cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT DJIEMEHTHI COJIEPKaHUsI, KOTOPhIE CITy>KaT OCHOBOM JIJIsi (popMUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3aIlUU
OMOJIOTMYECKOT0 00pa30BaHUsI.

CTpyKTypuUpOBaHUE COJAEpXKaHUSA Y4EeOHOro MaTepuaja B TPOrpaMme II0
OMOJIOTMM OCYIIECTBIEHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHUs 3HAHUN 00
OTIMYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOABI, O €€ YPOBHEBOIM OpraHU3aIuU U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»



BBIJICJICHBI CIIEYIOUINE COAEpKATENbHbIE TUHUU: «bronorus kak Hayka. MeToabl
HAay4YHOIro No3HaHus», «Kierka kak Ouonormyeckas cuctemayn, «OpraHuzMm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«OBOJIIOLINSA KUBOU MPUPOAB, « IKOCUCTEMBI U MIPUCYLIUE UM 3aKOHOMEPHOCTI.

[lenp u3yuenus yueOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBIAJICHHUE  OOYYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUI B OTHOIIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmxeHue 1ed u3yueHus: yueOHoro npenmera «buonorus» Ha 6a3oBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OWOJOTMYECKUX TEOPHSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PaBUiIaX, CIyXallluX OCHOBOU
Ui (opMHpOBaHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHUHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

¢opMupoBaHUe y OOYYarOIIMXCSl MO3HABATEIbHBIX, WHTEIEKTYaJIbHbIX W
TBOPYECKUX CIOCOOHOCTEW B Mpollecce aHalIM3a JaHHBIX O MyTSX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, MAEH M MOAXOJOB K M3YUYEHUIO UBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJarommxcs oO0meil KyJbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATH U OLICHUBATh SIBJICHUS OKPY’KAIOIIETO
MUpa KUBOM MHPHUPOJbI HAa OCHOBAaHMM 3HAHMM W ONBITA, MOJYYEHHBIX MPH
W3y4YEeHUH OHOJIOTHH;

dbopmupoBaHre Yy OOYy4YalOMIMXCA YMEHHMM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJNIOTMYECKUX 3HAHWM B NPAKTHUUECKON JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS DTUIECKUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0OBaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIsl TOBBIIMICHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHWE U COOJIOACHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOmiero odpasoBanus y4ueOHbI npeamer «buonorusy,
U3y4yaeMblil Ha 0a30BOM ypOBHE, SIBIIAETCS 0053aT€NbHBIM YUY€OHBIM MPEAMETOM.



J{nst u3yueHusi OMoJIOrMu Ha 0A30BOM YPOBHE CPEJIHET0 00111er0 00pa3oBaHuUs
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, pusiocoueit, ITUKON, SCTETUKON U TPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW NIPUPOIbI (HAOII0OIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
W3YUYCHUH OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. Xumuueckuii COCTaB U CTPOCHUE KIECTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HeszaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



®depmeHThl — Owonormdeckue Karanm3atopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduuHocts. KodepmeHnTsl. ButamuHsbl
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapujibl  (caxaposa, JaKkTo3a) U Mojucaxapuibl  (Kpaxmall, TJIUKOIEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBeie kucnotel: JHK wu PHK. Hykineotuapr — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[{uTosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUS
ujeil 1 paKkToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUCHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. OcoOeHHOCTU
CTpOEHHUs TpOoKapHoTHYecKoN KieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHounibl. OpHomemOpannbie opradHoubl kietku: JIIC, ammapart I'onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropuslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. IlIneiinen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrnipeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOBIY, «buocunres 6enka», « CTpoeHrEe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CTpoeHne 3yKapuOoTHUYECKOW KIIETKN», «CTpOoeHHE >KMBOTHOM KIETKW»,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabora No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX U OaKTepuUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpernapaTax M HX
OTHMCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbIii. Pons dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emsie. Bausinue ycioBuii cpeqpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KHCIOpOOHOE OKHCIIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetmdeckoil uHpoOpManuu B KIETKE. | @HETHYECKHH KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl xu3Hu — BUpychl. Mictopust otkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyaurens CIIM/Ia.



OOpatHast ~ TpaHCKpWIILIMSA, peBepTaza u  uHTerpasa. llpodwunakTika
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenre u QpyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuit Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHne KIeTKu», Moenb cTpykTypsl JJTHK.

Tema 5. Pa3MHOKeHHMe 1 HHANBHU/IYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi rubGenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCCTBEHHOE KIIOHHMpPOBaHHUE
OpraHU3MOB, €r0 3HaAUCHHUE ISl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuun meio3a. Ilpoueccsl, MpOUCXOdIIMEe HA CTaausAX Meio3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTtorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy IKHUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHue M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMATOre€HE3 M OBOIEHES.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpUOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAMoe pa3BUTHE», «] aMETOTreHe3 y MIICKOMUTAIOIINX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHash MOJeNb-anIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHue CTpOCHHS ITOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiaa pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKH. METOJIbl TEHETHUKH (THOPHIOJIOTHYCCKUM,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUECKUi1). (OCHOBHBIE T'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . Menaenem.
MonoruOpuiHOe CKpenMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuno JOMUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEHIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue npu3zHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymeHne cueruieHust reHOB B pe3yibTare
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enernka mosa. XpoOMOCOMHOE ONpeAeieHne noya. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonuuecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKH U UX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBenHble 3a0ojieBaHMs 4YEJIOBEKAa: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE MEAUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTHOPHIHOE  CKpeIMBaHWE M €r0
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
U3MEHUYMBOCTH», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTrka rpynm KpoBw», « MyTalimoHHast U3MEHUYHUBOCTH.

O6opynoBanue: Mojaenu-amInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe npomunupoBanue», «JurubpugHoe ckpemuBanuey», «llepekpéct



XpOMOCOM», MHUKpPOCKON M MHUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka W Ipolecc. 3apOKICHUE CEJIEKUUU U JTOMECTUKALUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHHM M JKMBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpOoACTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzauuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYCHUE TNOJIMIUIOUIOB. JIOCTMI)KEHMsSI CEINeKLUU paCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KiloHHpoBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHW3MOB.

Okojornueckne W dTtudeckue  mpoosmempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHos.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoabl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekTh OWoOTexHOMOTHMY, «KileTouHbIE KYyIBTYpHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsiKH TUIOJ0OB M KOPHEIIJIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUHU. OBOJIOLMOHHAS
Teopust U €€ MeCcTO B OUOJIOTHHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenbcTBa dBOJONUU. [laneoHTONOTHYECKHE: TOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX IyTeHd Yy BCeX
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI ASBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
MpoIleCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. VM3o1ust 1 Murpanus.

EctecTBennbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsr
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIe  (HOPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomorusi.  PopMbl  IBONIONUU:  (UIIeTUYECKAs, JHUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxkieHrue OT HecleuuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS paidaLus.

JlemoHcTpanum:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BUTHe OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «PopMmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuwm»,  «MyTanoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymne cunbl 3BomoIMN», «Kapra-cxema wMapuipyTta nytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpauueckoe Bu10oOpa3zoBaHue», « IKOJOTHIECKOE BUOOOPAa30BAHUE.

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUTIOOB U CeMsH, KoyuieKus «lIpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpOoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuus «POpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammiukanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3aPOXKJIECHUU >KU3HU. HayuHble rumnortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCIepMus. XUMHUYECKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHbie 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKU U HX HBOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUHUCKHAM, JEBOHCKUI, KAMECHHOYT OJIbHBIN, TIEPMCKHUU.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBIN, FOPCKUN, MEJIOBOM.

KaliHo30Mckass 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIFOLMU PACTUTEIBHOIO M >KMBOTHOIO MHpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH YejoBeKka. Meroabsl HM3ydeHHs aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYIUH TpyJa, MbILIUICHHUE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamumi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHbldi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 001acTb
pacnpocTpaHeHus, 00BEM TOJIOBHOIO MO3ra, 00pa3 KU3HH, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaANIbHASs]),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCIOCOOJCHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kietka», <«OKHBOTHas  KJeTKay,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJICOHTOJOTHYECKMX HAXOJIOK  IPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBHue moamn», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «l[Ipoucxoxkaenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KOUieKuus «Dopmbl
COXPAHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUID.

JlabopaTopHble M NpakTHYecKHe padoThbI:

[Tpaktrueckast pabora Ne 1. «/3ydeHne nckomaeMbIx OCTaTKOB PacCTCHUN U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLMA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(GakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaxHOCTb. DoTonepuoansm.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPraHH3MOB B ITPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsund. OCHOBHBIE IOKAa3aTENH
NOMYJISIUMU: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «®Potonepuoguzm», «llomymanum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJIAUUUA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpakTHYeCKUE PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTpaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJjiorudeckne CHUcTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCTeMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PEAYIIEHTH. KpyroBopoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHH OKOCHUCTEMBI. [luIieBble IemM U CETH.
OcCHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IDKOJIOTUYECKUE
nupamMuibl: TPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpasue kak @akrtop ycrounBoctu dkocucteMm. CoxpaHeHUe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBopoTHI BemecTB 1 OMOTCOXMMHUYECKUE ITUKITBI DJIEMEHTOB (yTJIepo/ia,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTPOTNIOTeHHBIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMEL.

CocylecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. CoxpaneHnue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuiel u cxembl: «lluimeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOrmiecTBa», «llemn muranmsy, «IKoJoTHYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AQHTPOIIOIEHHBIE  BO3JEUCTBUSA Ha IpUpPOAY», «BaxHeilmme HMCTOYHUKU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepsi»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuxaeie OHOIEHO3B», TepOapuit
«PacTtutenbHbIe coobmecTBay, koeknun «buomnenos», «Bpenurenn BaxkxHEUITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTEeHUH W
’KUBOTHBIX, TIPUHAAJICKAIINE K PA3HBIM JKOJOTMYECKHMM TpYIIaM OJHOTO BUJA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpPaHSEMbIX BHUIOB
pPacCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA TMpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYME HKOJOTHMUYECKOTO IIPaBOCO3HAHUSA,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUMOKYJIBTYPHBIMU, ICTOPUUYECKUMH U Ty XOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIIUXCsl PyKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA W OMNbITA JIEITEILHOCTH B MPOLIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TMO3WMIIMIO II0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHECHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTUHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXJaHCKOU WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MIPUPOJHOMY HACJIEIUIO U MaMSTHUKAM TTPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUI;



MOHUMAaHUE YMOIIMOHATILHOTO BO3IEHCTBUS KUBOU TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOJIyYHUs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATHbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYIO JICSITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpodhecCUOHANIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
IUTAHUPOBAHMUS TIOCTYIIKOB MW OIEGHKH HMX BO3MOXHBIX TOCIEICTBHHA  JJIS
OKPYIKAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZACHUE  TpaBWUi  TNOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHJIOB,
aKocucTeM, brochepsr);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX JICHUCTBUNM U MPEIOTBPAILAT UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOMN JIETEITbHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3/IaHUM 1EJIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcoB M (HOPMUPOBAHHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYECHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydaroniuxcs, GopmMupyemon
MIPU U3YYE€HUU OUOJIOTUH;

MMOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIIOYEHHS HAa OCHOBE HAyYHBIX (PAKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHWE LEHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAyYHON KapTHHBI MHUpa U CHEHU(PUKY METOIOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEUCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  yHUBEpCaJbHble Yy4yeOHbIE JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI IMPOTPaMMbl CPETHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OpMYyJIHpPOBaTh U aKTyaJlM3UpoOBaTh  IMpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIe MPU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATHUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJIEJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBSA3€M M OTHOIICHWH B M3y4aeMbIX OMOJOTHUECKHX OOBEKTax, a



TaKK€  MPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTENIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB [TO3HAHMSI,

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMHUPOBATh HAYUYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOU TEPMHUHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTh APTyMEHTHI JJI1 J0Ka3aTeIbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOM JUTEpaTrype, OHOJOTMYECKHX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyITHUPOBATh 3aMPOCHl U TMPUMEHSATh PA3JIUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBITIOJHEHUS TMpejiaraeMoin
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOH 3a/1a4u;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



OpUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensiTb poiad € YYETOM MHEHHMI YYaCTHHKOB, OOCYKIaTh pEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3WLHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS U BBIABICHUS MpOOJEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO M 3I0POBbIO0 OKPYKAIOIIHKX;

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIMPOKON HPYyIAULMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIIEHHA MO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buomoruspy
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyallUsiX, a TAKXKE B PEAJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorneil. B mporpamme mnpenMeTHbie
pe3ynbTaThl MPEACTABICHBI IO T01aM 00YUYEHUSI.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUNA O MECTE U POJIU OMOJIOTHHM B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HECHHBIX 3aa4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M MOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
HHEPrUmr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasi OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJO/IEHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE MOJYyUYEHHBIX



pe3yNIbTaTOB, UCIOJIb30BAaHHBIX HAYyYHBIX TMOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS Ui OOBICHEHHS OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JIFO/IeH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPY KAIOIICH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOAWMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHMs AJIsl MpeicKa3aHUsl HAcJIeJOBaHMs MPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKHUe padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBbIE IHCHMEHHbIE M YCTHbIE COOOIIEHHUS,
00001mast 6rnoIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PECHHS, O BKJIaJ€ POCCUHUCKHUX U
3apyOeXHbIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl peUICHHsI )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OHA, SBOMIOIMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIECHTHI, IEMd MUTaAHUsA,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapimeBoro cxonactea K. M. bapa, uepengoBaHusi TJaBHBIX HampaBlIeHUA U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB W SIBICHUI, OpraHu3aius U MNpOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEeHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaxX, AHTPOMOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIC 3HAHUS ISl OOBSACHEHHS] OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KarOIINX JIFO/IeH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYIKAIOIICH
NPUPOTHON cpese, TMOHUMAaHUE HEOOXOIWMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUH
COBPEMEHHOW OMOJIOTUH JJIsl PAallUOHATIBFHOTO MPUPOIOTI0JIb30BAHUS;

yMEHHUE peliaTh dJIEMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAaX (1[eNU MUTaHUs);

YMEHHUE BBIMOJIHATh JIA0OPATOpPHBIE M MpakTUYecKhe padoThl, COOII0IAThH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpMALNU, HAYYHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHHS,
00001mass 6MoIOTHYECKYI0 HH(POPMAIIUIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N Konu4yecrBo 4yacos
[1]
HaumeHoBaHue pa3/iejioB U TeM Mpaktuuec  DJIeKTPOHHBbIE (HH(POBBIE
n/ K P
OHTPOJIbH
NPOrpaMmblI Bcero P KHe o0pa3oBaTe/IbHbIEe pecypChl
n ble paboThI
padoThI
- ®I'’AOYBO "T'ocynapcTBeHHbIN
yHUBepcuTeT npocseienus” buonorus 10
buonorust kak Hayka 2 0.5 kiacc (0a30BbI YPOBEHB)
- 000 "fAKnacc". buonorus 10 kiacc
(6a30BbIil YPOBEHbD)
- ®I'’AOYBO "T'ocynapcTBeHHbIN
JKuBBIC CHCTEMBI M X OpraHU3aLUs 1 yHUBepcUuTeT npocseienus” buonorus 10
kJacc (0a30BbIi YPOBEHB)
- 000 "fAKnacc". buonorus 10 kiacc
XUMHUYECKUH COCTaB U CTPOCHHE KIIETKH 8 1 (6230BbIii ypOBEHB)
- ®I'’AOYBO "T'ocynapcTBeHHBIN
yAap
JKusHeesATebHOCTD KICTKH 6 YHUBEpPCUTET npocsemenns” buonorus 10
KJ1acc (0a30BbIN YPOBEHB)
n "
PasMHOXeHUE ¥ MHIMBUIYyAIbHOE PA3BUTHE 5 1 000 "AKnacc”. bronorus 10 knacc
OpTaHH3MOB (6a30BbIil YPOBEHbD)
- " o
HacnencTBeHHOCTh U M3MEHYHBOCTD 8 15 ®I'AOYBO "T'ocynapcTseHHblIi
: HUBepcuTeT npocsemenus” buonorus 1
OPTAHH3MOB YHHBEPCHTET POCBELLe 0110 0
KJ1acc (0a30BbIi ypOBEHbB)
n "
Cenexuwst opraru3mos. OCHOBHI 5 000 "sAKnacc". buonorus 10 knacc
OMOTEXHOJIOTHHI (Gasosetii yposeHn)




8 PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

- ®I'AOYBO "T'ocynapcTBeHHBIN
yHUBEpcUTET npocseienus” buonorus 10
Kyacc (0a30BbIN YPOBEHB)




11 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

KoaunuyecTBO 4acoB

KonTpoabu

Bcero
ble paboThI

IIpakTHyec
KHe
padoThI

JaeKkTpoHHbIE (HU(POBHIE)
o0pa3oBaTe/ibHbIE PeCypPChI

1 DBOIIOIMOHHAST OMOIOTHSA

- ®I'AOYBO
"T"ocynapcTBeHHbIN
YHUBEPCUTET MPOCBEIICHUS"
buonorus 10 kiacc (0a30Bblit
YPOBEHbB)

- O0O0 "fAKnacc". buonorus

10 xmmacc (6a30BbIil YPOBEHB)

BOSHI/IKHOBGHI/IG Hu paSBI/ITI/IC JKHU3HHU Ha
3emite

0.5

- ®dI'AOYBO
"T"ocynapcTBeHHBI
YHUBEPCUTET MTPOCBEIICHUS"
buonorus 10 xnacc (6a30BbIit
YPOBEHb)

3 Opranu3Mbl 1 OKpy>Karolas cpeia

Coo00111ecTBa U DKOJIOTUUECKHE
CUCTCMBI

- 000 "SKnacc". buonorus 10
KJacc (0a30BbIi YPOBEHB)

- ®I'AOYBO
"T'ocynapcTBeHHBIN
YHHUBEPCUTET MPOCBEIICHUS"
buonorus 10 kiacc (6a30BbIit
YPOBEHbB)

5 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34 0

2.5

- 000 "AKmnacc". buonorus 10
KJ1acc (6a30BbIi ypPOBEHB)




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
N KosmuecTBo yacoB
[1]
o/ Tema ypoka Konrpon  IIpakrnuec Jara DJIeKTPOHHBbIE HU(PPOBLIE
Bcero  bHBIE KHe U3y4eHust o0pa3oBaTe/bHbIE Pecypchl
n
padoThI padoThI
- ®I'’AOYBO "T'ocynapcTBeHHbIN
HUBEpPCUTET IIpocBerenus” bruonorus
y Y P
buonorus B cucreme Hayk 1 1 Hexens 10 xacc (6a30BbIN YPOBEHB)
- 000 "fAKnacc". buonorus 10 kiacc
(6a30BbIil YPOBEHbD)
Mertoap! NO3HAHMS )KUBOU 2 mezens - ®I'AOYBO "T'ocynapcTBeHHbIN
npupozsl. [IpakTrueckas padota Ne YHUBEpPCUTET NpocBelieHus” buonorus
1 «Mcmonp30BaHNE PA3INUHBIX 1 0.5 10 ximacc (6a30BbIi ypoBeHb)
METOJIOB TPH U3YICHUN
OMOJIOTNYECKUX 0OBEKTOB»
3 menmens - " "
BHOTOrHHUECKHE CHCTEMB, . 1 000 "sAKnacc". buonorus 10 knacc
IPOLIECCHI U UX U3YUECHUE (Gasosbiit yposetip)
7 4 Hepens - " o
XuMudeckuii cocTaB KIeTkH. Boma i A OI'AOYBO "TocynapcTBeHHbIi
n
HUBEPCHUTET NIpOCBemicHus" bruoorus
U MUHEpaIbHbIE COJIU YHHUBCPCHTET HPOCBCILC oo
10 xnacc (6a30BBIi YPOBEHB)
5 Hezest - 000 "SAKnacc". buonorus 10 knacc
Bbenxu. CoctaB u cTpoeHue OeKkoB 1 (6a30BBI YPOBEHB)
®epMeHThl — OMOJIOTHYECKHE 6 Henenst - ®I'’AOYBO "T'ocynapcTBeHHBIH
karanu3aTopsl. JlabopaTopHas 1 05 YHUBEpPCUTET MpocBelieHus” buonorus

pabota Ne 1 «M3yuenue
KaTaJIMTHYECKOW aKTUBHOCTH

10 xnacc (6a30BbIi ypOBEHb)




(dbepMEeHTOB (Ha IpUMEpPEe aMIIIa3bl
WM KaTajasbl)»

7 Henest - 000 "SKnacc". buonorus 10 kiacc
7 Yraepodsl. JInnuabel (6a30BHIif ypOBEHB)
8 Hezens - ®I'AOYBO "T'ocynapcTBeHHbII
8 Hyxneunossle kucnorel. AT® YHHMBEPCUTET IpocBemenys” buonorus
10 knacc (6a30BBIf YPOBEHB)
. VICTOPHS H METO/TBI H3yHeHHS 9 Hepenst - 000 "{IKnacc". buonorus 10 xnace
kietku. Kinerounas teopus (basoBr1it yposeHs)
KreTka Kak 1elloCcTHas KUBas 10 sepcna - ®TAOYBO "TocynapcTsenibtii
10 cHeTeMA YHUBEpPCUTET NpocBelieHus” buonorus
10 kiacc (6a30BBIN YPOBEHB)
CrpoeHnue 3yKapruoTUYeCKOn 11 nenens - OO0 "SAKnacc". buonorus 10 knace
kneTku. JlabopaTopHas padota No 2 (6a30BbIil YPOBEHbD)
«/3yuenue cTpoeHHsI KIETOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5
OaxTepuii o1 MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax u ux
OTIMCaHHE»
12 menens - ®I'’AOYBO "T'ocynapcTBeHHBIN
12 OOMeH BelecTB MM MeTaboIM3M YHUBepCHTET mpocserenns” bruonorus
10 xnacc (6a30BbIi ypOBEHb)
13 nenens - 000 "AKmnacc". buonorus 10 kiacc
13 ®doTtocuHTe3. XEMOCHHTE3 (6a30BBIil YPOBEHB)
14 nenens - ®I'’AOYBO "T'ocynapcTBeHHBIN
14 DHepreTudeckuii o0OMeH

YHHMBEpCHUTET npocserienus” buonorus
10 xnacc (6a30BbIN YPOBEHB)




Kvi3HEHHBII IUKIT KJIETKU. 15 menerns - 000 "fAKnacc". buonorus 10 kiacc
Henenue kineTku. MuTo3. (6a30BBIN YPOBEHB)
15 JlaGopaTtopHnas pabota Ne 3 05
«Habnonenre MUTO3a B KIIETKax
KOHUYHMKa KOpEIIKa JIyKa Ha FOTOBBIX
MHUKpOIpenapaTax»
Buocunres 6enka. Peakuus 16 nenens - ®I'AOYBO "T'ocyapCcTBeHHbII
16 yHMBepcUTeT npocsenienus” buonorus
MaTPUYHOIO CUHTE3a -
10 knacc (6a30BbIl YpPOBEHB)
17 nepenst - 000 "SKnacc". buonorus 10 kiacc
17 Tpancusus — OuocunTe3 Oenka (6230Bblii ypOBEHB)
HexneToumbie GOPMBI FKH3HH — 18 nenens - ®I'’AOYBO "T'ocynapcTBeHHbIH
18 BHPYCEI YHUBEpPCUTET IpocBelieHus” buonorus
10 kiacc (6a30BBI YPOBEHB)
19 nenens - OO0 "SKnacc". buonorus 10 xmacc
19 @DopMbI pa3MHOXKEHHS OPIraHU3MOB (6230Bblii ypOBEHB)
20 nentens - ®I'AOYBO "T'ocynapcTBeHHBIN
20 Meiios YHUBEpPCUTET NpocBelieHus” buonorus
10 xnacc (6a30BbIil ypOBEHb)
OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX 21 menens - 000 "fAKnacc". buonorus 10 kiacc
KJIeTOK. OIJI0OI0TBOPEHHE. (6a30BbIil YPOBEHbD)
91 JlaGopatopHas pabota Ne 4 05
«3y4eHne CTpOCHUS MOJTOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTaxy
22 WnauBuayanbHOE pa3BUTHE 22 menens - ®I'AOYBO "T'ocyapCcTBeHHBIit

OpTraHnu3MOB

YHHMBEpCHUTET npocserienus” buonorus
10 xnacc (6a30BbIi YPOBEHB)




I'enernka — Hayka o

23 Henensa

- 000 "SKnacc". buomorus 10 ki1acc

23 HACJICJICTBEHHOCTH H (6a30BBIN YPOBEHB)

U3MEHYHUBOCTHU

3aKOHOMEPHOCTH HACJIEI0BAaHUS 24 uenens - ®I'AOYBO "TocyaapcTBeHHbIit
24 NpU3HAKOB. MOHOTHOpUIHOE YHUBEPCUTET NpocBelieHus" buonorus

CKpEIMBaHNE 10 xnacc (6a30BbIi YPOBEHB)

JurubpuaHoe CKpemmuBaHue. 3aKoH 25 nenens - 000 "SIKnacc". buomornsa 10 knacc
25 HE3aBHCHMOTI'0 HacJIeZJOBAHUS (6a30BBIi YPOBEHB)

NPU3HAKOB

CuemnuenHoe Hacle0BaHue 26 menens - ®I'AOYBO "T'ocynapcTBeHHbIi

npu3HakoB. JlabopaTopHas pabora yHMBepcUTeT npocsenienus” buonorus
26 Ne 5 «M3yuenue pe3ynbraToB 05 10 xnacc (6a3oBbIii ypoBeHS)

MOHOTHOPUAHOIO U IUTHOPUAHOTO

CKPELIMBAHUA y IPO30(HIIBI HA

TOTOBBIX MHUKPOITpETiapaTaxj

Tenernka mona. Hacnenosanue 27 nenens - 000 "fAKnacc". buonorus 10 kiacc
2t IPU3HAKOB, CLEIUIEHHBIX C TI0JIOM (6asosbi yposeHs)

N3menunBocTs. Henacnencreennas 28 nenens - ®I'AOVYBO "T'ocynapcTBEeHHBI#

M3MEHYUBOCTb. JlaboparopHas YHUBEpPCUTET NpocBelieHus” buonorus
28 pabota Ne 6. M3zyuenue 05 10 xnacc (6a30BBIN YPOBEHB)

MOU(PHUKAIIMOHHON U3MEHYHBOCTH,

MOCTPOCHHE BapUAIIMOHHOTO psijia U

BAapUALIMOHHON KPUBON»

HacnencrBeHHast ©3MEHYUBOCTb. 29 nepenst - 000 "AKnacc". buonorus 10 kiacc
29 JlaGopaTtopnast pabota No 7. 0.5 (6a30BBII YPOBEHB)

«AHanu3 MyTauui y 1po30Qpuiisl Ha
TOTOBBIX MHUKpPOIIpErapaTax»




30 menens

- ®I'AOYBO "T'ocynapcTBeHHBIN

30 I'enernka yenoBeka 1 yHUBEpCUTET npocsetienus” buonorus
10 knacc (6a30BBI YPOBEHB)
PesepBHbIii ypok. O60011eHHE 11O 31 nenens - 000 "AKnacc". buonorus 10 knacc
31 teme «HacnencrtBeHHOCTD U 1 (6a30BBIif YPOBEHB)
W3MEHYMBOCTH OPTaHU3MOBY»
32 nenens - ®I'AOYBO "I'ocynapcTBeHHBII
32 Cenexiust Kak HayKa U IPOLIECC 1 yHUBEpCcUTET npocselienus” buonorus
10 knacc (6a30BbIi ypPOBEHB)
23 MeTOIBL ¥ NOCTHIKEHHIS CeleKIHHT . 33 Henenst - 000 "fIKnacc". Buonorus 10 kiacc
pacTEeHN U KUBOTHBIX (Gasostit yposeHn)
BHOTEXHOJIOTUs KaK OTpacib 34 Bepen - ®I'AOYBO "T'ocynapeTsenibiit
34 1 YHUBEPCUTET MpocBelieHus” buonorus
MIPOU3BOJICTBA -
10 knacc (6a30BbIii ypOBEHB)
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

KoanuecTBo 4acoB

Ne T Kontpo  Ilpaktunuec Jara DJIeKTPOHHbIe U (POBLIE
eMa ypoka
n/n Bcero  JbHBIE KHe U3y4yeHHus: o0pa3oBaTe/bHbIe pecypChl
padoThI padoThI
- ®I'AOYBO "T'ocynapcTBeHHBIN
YHUBEpPCUTET NpocBelieHus” buonorus
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 1 Henesn 10 xnacc (6a30BbIN YPOBEHB)
- 000 "fAKnacc". buonorus 10 kiacc
(6a30BBIlf YPOBEHB)
5 Uctopus pa3Butus peacTaBieHUN 1 2 Henenst - ®I'AOYBO "rocyﬂapCTijHHHﬁ
06 SBOTIOLHH YHHBEpCHTET npocBenienus” buonorus
10 knacc (6a30BBIM YPOBEHB)
3 Heneas - 000 "fAKnacc". buonorus 10 kiacc
3 Mukpossostroms 1 (6a30BbIil ypOBEHB)
[Tomynsus kak 3eMeHTapHas 4 Hepens - ®I'AOVYBO "T'ocynapcTBEHHEII
€/IMHUIIA BUJIA U HBOJIIOIMH. yYHMBEpCHUTET npocsenienus” buonorus
4 JlaGopatopHas pabota Ne 1 1 0.5 10 xmacc (6a3oBbIit ypoBeHS)
«CpaBHEHUE BHJIOB T10
MOP(OTIOTHIECKOMY KPUTEPHUIO»
: JIBHIKYIIHE CHITBI (STTEMEHTApHbIE . 5 Hemean - 000 "f{Knacc". buonorns 10 knace
(axTOpBI) IBOTIOLUN (6asosbiit yposeHs)
6 nenenst - ®I'AOYBO '"T'ocynapcTBeHHBII
6 EctecTBenHblit 0T00p 1 ero popmet 1 YHUBEpPCUTET NpocBeleHns” buoorus
10 xnacc (6a30BbIi ypOBEHb)
7 Pesynprarsl sBorOIIMN: 1 05 7 nenesst - 000 "SAKnacc". buonorus 10 knacc

HpI/ICHOCO6HCHHOCTB OpTraHu3MOB U




BUI000pazoBanue. JlabopaTopHas
pabora Ne 2 «Onucanue
NPUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJILHOTO XapaKTepa»

(6a30BBIi YPOBEHB)

Hanparesns u myTu 8 nenens - ®I'AOVYBO '"TocynapcTBEeHHbIH
8 MAKPOSBOTIOLHH YHUBEPCUTET NpocBelieHus" buonorus
10 knacc (6a30BBI YPOBEHB)
9 HemeJn - 000 "SKnacc". buomorusa 10 knacc
9 HeoOpaTumocTh 3BOJIOLUH (6230Bbli1 ypOBCHB)
10 Heneas - " i
10 VcTopust JKU3HY Ha 3eMite 1 A OI'AOYBO "I'ocynapcTBeHHbIN
n
N HUBEPCHUTET NIpOocBenieHus" bruoorus
METO/bI €€ N3yUCHHS YHHUBCPCHTCT HPOCBCILC o710
10 kiacc (6a30BBIf YPOBEHB)
n "
THIIOTe3HI IPOMCX K (SIS FKI3HU 11 Hemens 000 "sIKnacc". buomorusa 10 knacc
11 Ha 3emie (6a30BbIil YPOBEHbD)
12 Heneas - " i
Pa3BuTHe )U3HU Ha 3eMIIe TI0 Hpam A PIAOYBO "T'ocynapersennblit
12 —— YHUBEpPCUTET NpocBelieHus” buonorus
10 knacc (6a30BbIl YpPOBEHB)
OCHOBHBIE 3TaIlbl 3BOJTIOLUU 13 Heneas - 000 "fAKnacc". buonorus 10 kiacc
PaCTUTENBLHOTO U )KUBOTHOTO MUPA. (6a30BBIif YPOBEHB)
13 [TpakTuyeckas pabora Ne 1 05
«M3y4yeHne UCKOMaeMbIX OCTaTKOB '
pacTeHHi U )KUBOTHBIX B
KOJITCKITHSIX)
CoBpeMeHHas CHCTeMa 14 nenens - ®I'AOVYBO '"TocynapcTBeHHbIH
14 HUBepCUTET NpocBeienus” buonorus
OpPraHUYecKOro MHUpa YHHUBEPCHTET HPOCBEILC 0710
10 xnacc (6a30BbIN YPOBEHB)
BOIOLIS 1ETOBEKA 15 Heneas - 000 "fAKnacc". buonorus 10 kiacc
15

(anTpOMoOreHes)

(6a30BbIil YPOBEHbD)




JBmxymue cuibl ((hakTopsr)

16 Henean

- ®I'AOYBO "T'ocynapcTBeHHBIN

16 aHTpOTOreHe3a YHUBEPCUTET npociBeLueHI/Iﬂ" buonorus
10 knacc (6a30BBI YPOBEHB)
. OCHOBHEI® CTa[HH SBOMIOLUH 17 nepens - OO0 "fIKnacc". buosnorus 10 xnacc
qeNOBEKA (6a30BBIif YPOBEHB)
18 YenoBeYeCKHE Pachl U IPUPOIHBIE 18 nenenst - PI'AOYBO 'TOCyﬂapcTB‘?'HI”’HjI
AT —— YHHBEPCUTET NPOCBEICHHS Buonorus
10 knacc (6a30BBIf YPOBEHB)
PesepBHelit ypok. O60011eHue mo 19 Hemens - 000 "SIKnacc". buomorusa 10 knacc
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE (6a30BbIil YPOBEHbD)
AKHU3HU Ha 3emMiie»
20nenens - ®I'AOYBO '"T'ocynapcTBEHHBINI
YHUBEPCUTET MpocBelieHus” buonorus
20 DKOJI0rus KaKk HayKa 10 knacc (6a30BbIi ypPOBEHB)
- 000 "fAKnacc". buonorus 10 kiacc
(6a30BbIif YPOBEHB)
Cpepl 0OOMTaHUS ¥ DKOJIIOTUYECKUE 21 nepens - PT'AOYBO "TocynapcTsennbrit
21 (baKTopsi YHUBEpPCUTET NpocBelieHus” buonorus
10 xnacc (6a30BbIil ypOBEHb)
AbuoTtnueckue GpaxkTopsl. 22 nepens - 000 "fAKnacc". buonorus 10 kiacc
JlaGopatopHas pabora Ne 3. (6a30BBbIif YPOBEHB)
«Mopponoruueckrne 0cOOEHHOCTH
22 pacTeHuil U3 pa3HBIX MECT 0.5
obutanusy. JlabopaTtopHas paborta
Ne 4. «BnussHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa»
23 nenenst - ®I'AOVYBO '"TocynapcTBeHHbIIH
23 Buotnueckue hakropsl

YHUBEpPCUTET MpocBelieHus” buonorus
10 xnacc (6a30BBIN YPOBEHB)




OKOJIOTUYECKUE XapAKTEPUCTUKU
nomyJsiiun. [Ipaktuueckas pabora

24 nenenas

- 000 "SAKnacc". buonorus 10 kimacc
(6a30BBIN YPOBEHB)

24 Ne 2 «Iloxpcuér mioTHOCTH 0.5
MOMYJISIUI pa3HbIX BUJOB
pacTeHuin»
_ " =
CooGIIecTBa OpraHi3MoB — 25 "eneas ®I'AOYBO "T'ocynapcTBEHHBINA
25 GHOWEHO3 yHUBEpCUTET IpocBerienus" buomorus
10 kiacc (6a30BBI YPOBEHB)
DKOTOIHUECKHE CHCTEMEL 26 Hemeasn - 000 "SIKnacc". buomornusa 10 kn1acc
26 (3KOCHCTEMBI) (6a30BBIi YPOBEHB)
OcHOBHBIE ITOKa3aTeIn 27 Henenn - ®I'AOYBO "T'ocynapcTBeHHbII
97 9KOCHCTEMBI. DKOJIOTHYECKUE YHUBEPCUTET MpOCBemieHus" bruoorus
nupamMuisl. CBOMCTBA YKOCUCTEM. 10 xmacc (6a30BbIi ypoBeHb)
Cykueccus
28 Henens - 000 "AKnacc". buonorus 10 kiacc
28 [IpupoaHbIe 3KOCUCTEMBI (6a30BBIil YPOBEHB)
29 neneast - ®I'AOYBO '"T'ocynapcTBEHHBINI
29 AHTPOIIOrCHHBIE YKOCHCTEMBI YHUBEPCUTET NpOCBeLIeHN" bruonorus
10 kimacc (6a30BbIi YPOBEHbD)
Brocdepa — rioGambHas 30 Hegean - 000 "SKnacc". buomorusa 10 kiacc
30 i
IKOCHCTEMA 3eMITH (Gasosbiit yposetip)
_ n 2
3aKOHOMEPHOCTH CYIIECTBOBAHUS 31 Hepens ®I'AOYBO "T'ocynapcTBeHHBIH
31 Suocheps: yHUBEpCUTET TpocBemenns” buomorus
10 xnacc (6a30BbIi ypOBEHb)
32 Henenst - 000 "fAKnacc". buonorus 10 knacc
32 YenoseuecTBO B Onocdepe 3emau

(6a30BBIif YPOBEHB)




CocyuiecTBoBaHME NPUPOABI U

33

YeII0BEYeCTBA

PesepBHbIil ypok. O6001IeHIE
34 teMbl «Coo011ecTBa u

9KOJOTHYCCKHUE CUCTCMBbBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

2.5

33 Hegenasn

34nenens

- ®I'AOYBO "T'ocynapcTBeHHBIN
YHUBEPCUTET NpocBelieHus" buonorus
10 knacc (6a30BBI YPOBEHB)

- 000 "JKimacc". buonorus 10 knacc
(6a30BBIif YPOBEHB)




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

CdhopmHupoBaHHOCTh 3HAHUN O MECT€ W POJM OUOJOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (PyHKIMOHATBLHON TPaMOTHOCTH 4YEJIOBEKa HJISl PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh COJEpXKAHWE OMOJIOTMYECKUX TEPMHHOB U
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MIPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (CaMOpEeryJsiius), YpOBHEBas
OpraHu3alysl KUBBIX CHUCTEM, CaMOBOCHPOM3BEACHUE (PETPOIYKIINs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYeCKHe TEOPUM (KIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
y4eHUs (0 LEHTpax MHOrooOpaszusi M MPOMCXOXKJIEHUS KYJIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenenars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

VYMmenue BJIaACTb MCTOAAaMMW HAY4YHOr'0 IIO3HAHUA B ouooruu
(Ha6J’IIOIleHI/Ie U OIIMCAHUC KHUBBIX CHCTCM, IIPOLIECCOB U ﬂBHeHI/Iﬁ;
opraHu3anusa n IpOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUIIOTE3bI, BBISABJICHUC 3aBUCHUMOCTH MCXKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYYCHHBIX pe?;y.]'H)TaTOB)

YMeHue BBIIENATH CYyIIECTBEHHBIE MPU3HAKH BHPYCOB, KIETOK
IpOKapuoT M IYKApHUOT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEIIECTB U
MpEeBpaIeHUs] PHEPruu B KIETKe, (POTOCHHTE3a, IIIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3MHOXKCHHUS, HWHIWBUAYAILHOTO  Pa3BUTHS

opraHu3ma (OHTOTEHE3)




VYMmenne MNPUMCHATH TOJIYUCHHBIC 3HAHUA JJISL O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUICCKHUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIt0JIeH, COOIIOICHUS HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXAKOWIEH NPUPOJHON  CpEIE;
IIOHHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHUA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC T'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA InpeacKasaHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnrofaTh MpaBWwia Tpu paboTe ¢ Y4eOHBIM U J1a0OpPaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO NICEBIOHAYYHbIE 3HAHUS
13 pa3iauyHbIX UucTouHUKOB (CMM, HayuHO-IONYJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIIEOBaHUN B OHoOJOTUH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHue co3iaBaTh COOCTBEHHBIC MHMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KJIACC

Kon
NpoBepPsieMoro
pe3yJabrara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OWOJIOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
O6uosnoruy; (PyHKIMOHATBHON TPaMOTHOCTH 4YeJIOBEKa MJIsl pelIeHUS

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJIep)KaHHE OHOJOTHYECKHMX TEPMHHOB H

TOHATHIA: BUJ, MOMYJSAIMS, TeHO(DOHI, IBOJIONKS, IBIKYIINE CHIIBI




(paxTopsr) IBOJTIOIIHH, MPUCIIOCOOTICHHOCTh OpPTraHHU3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
OPOMYLEHThI,  KOHCYMEHTBI,  PEOYLCHTbI,  LENH  IHUTaHHS,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbiieBoro cxojacrea K.M. Bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nyrtei spomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIajeTb METOJAMU HAYYHOTO TO3HAHHUS B OHUOJNOTHH
(HabmroleHHEe W OINMCAHMUE YKUBBIX CUCTEM, IPOIIECCOB U SIBJICHUI;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBOKCHUE  THIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU IMOJTYYCHHBIX pe3y.HI>TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOTrMYECKMX OOBEKTOB: BHUJOB, MNOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUH B HIKOCHCTEMAaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOTeOXMMHUYECKUX IHKIOB B Orochepe

VYmMmenne MMPUMCHATH IIOJTYUCHHBIC 3HAHUA JJISA 00BsCHEHNS
OHMOJIOTHYECKUX mponeccoB u SIBJICHI/Iﬁ, IJI IIPUHATUA TMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETISAX 0OeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXAWOMIEH TNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KeHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAOITOJIE30BaAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OHOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI [IepeHOoca BEIIECTB U SHEPTUHU B SKOCUCTEMAX (1I€MU MTUTAHUs)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M TMPAKTUYECKue paboThl,
coOmonarh mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopyioBaHuEM




YMeHne KpUTHUYECKH OLEHHBATH W WHTEPHPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAOIIYIO TICEBIOHAYYHbIC 3HAHHS

13 pa3ianyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJIsSipHBIE MaTepUAlIbI);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIEMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3znaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUS,
10 000011251 OMOIOTHYECKyt0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH TTOHATHHHBIN alrapar ouoaoruu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

buonorus xak Hayka

11

buonoruss — Hayka o xuBoil mpupoze. Ponp Ouonornun B (opmupoBaHUH

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUCTEeMa OMOJIOTHICCKUX HAYK

1.2

Metoabl TO3HAHUS KUBOW MIPUPOIBI (HAOIIOACHHE, YKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiacCHu(UKAIUs, MOJCITUPOBAHUE, CTAaTHCTUYECKas o0paboTka

JTAHHBIX )

2.1

2.2

3.1

JKuBble cucTeMbl U UX OpraHu3anusa

JXKusble cucteMbl (OMOCHCTEMBI) KaKk IpeaMeT u3yuenus ouonoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpa3ue

YpoBHU OpraHuzanuyu OMOCUCTEM: MOJICKYJISIPHO-TEHETUUYECKHM, KICTOYHBIH,
OpraHU3MEHHBIN, MOMYIAIMOHHO-BUIOBON, IKOCUCTEMHBIN, OHOCchepHbIi
XUMUYECKUI COCTaB M CTPOCHUE KIETKU

XUMUYECKUI COCTaB KIETKU. XUMHYECKHE SJEMEHTHI: MaKpOdIJIEMEHTHI,

MHKPOIJICMECHTEI. Bona U MHUHCPAJIIBHBIC BCHICCTBA. qDYHKIH/II/I BOObBI H

MHHCEPAJIbHBIX BEIIECCTB B KJICTKC. HozmepmaHI/Ie OCMOTHYECKOTO Oananca

3.2

3.3

benku. CoctaB u cTpoeHue OelKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3ameHuMble M 3aMEHUMBIE aMHUHOKHUCIOTB. AMHHOKHMCIOTHBIH COCTaB.
VYpoBHM CTPYKTYphl OEITKOBON MOJIEKYJIbI (MIEpBUYHAs!, BTOPUYHAsS, TPETUYHAS
U YeTBEpTUYHAs CTPYKTypa). XMMHUECKHe CBOWcTBa OenkoB. buonornueckue
¢byHKIUM OEIKOB.

depMeHThI — OHosornueckue karanuzaropel. CTpoeHue pepMeHTa: akTUBHBIN
HeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otianuus

(hepMEeHTOB OT HEOPTAHMUECKUX KaTaIH3aTOPOB

VYraeBoasl: MoOHOcaxapuibl  (TIOKo3a, pubo3a H  J1€30KCHpuO03a),
aucaxapuibl (caxaposa, JIaKT03a) W ToJiMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1esutroI03a). buomornueckue GyHKIIUA yTIIEBOIOB.

Jiunuapl:  TpUMIMUEPUIBl, CTepounbl, Qochomunuasl. [ 'uapoduabHO-
runpopoOHbIe cBOMCTBAa. buonormueckue QyHkiuu aunuaoB. CpaBHEHHUE

YIJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hykneunosbie kucnotrel: JIHK wu PHK. Hykneotuast — moHOMEpHI




HyKJIeMHOBBIX KucnoT. Ctpoenne u Qpynkuuu IHK. Ctpoenue u QyHKINH

PHK. AT®: cTtpoenue u GyHKIIIH

3.5

LII/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TCOPHU. MCTO,I[BI N3YUYCHUA KIICTOK

3.6

3.7

Krerka kak nenoctHas xuBasi cucrema. O01re npu3HaKky KJIETOK: 3aMKHYTast
HapyxkHast MmemOpana, Mmosiekynbl JIHK kak renernueckuii anmapar, cucreMa

chHTEe3a OelKa

Tunbel knerok: »sykapuoTHueckas M Hpokapuornyeckas. OcoOEHHOCTH
CTpOCHHUS MpPOKApUOTHYECKOW KIeTKH. KiletoyHas creHka OakTepuil.
CrpoeHue sykapuoTHuecKoil KiaeTkH. OCHOBHBIE OTJIMYMS PaCTUTENIBHOM,

YKUBOTHOH ¥ TPUOHON KIICTKH

3.8

3.9

3.10

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIMKC, MX
¢bynknuu. [Inazmatuyeckas memOpana, e€ cBoiictBa U ¢pyHkuuu. Luromnnazma
u e€ opranouapl. OJHOMEeMOpaHHbIE OPraHOUABI KJIETKH: SHA0IIa3MaTHUeCKast
cerb (OIIC), anmapar T'ombaxku, nu3zocomsbl. [loyaBTOHOMHBIE OpPIraHOMIBI
KJIETKUA: MUTOXOHJPUH, I1acTubl. [IporcxoxaeHne MUTOXOHIPHUM U TIACTUL.
Buner nnactun. HememOpaHnHbie OpraHOUIbl KJIETKUA: pUOOCOMBI, KIETOYHBIN

LHCHTP, pCCHUYKHU, KTYTUKH. q)}’HKIII/II/I OpPraHona0B KJICTKH. Bxirouenns

Snpo — perynaropHslii neHTp KieTku. CTpoeHue saapa: siiepHas o0oJodYKa,

KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEeHIECTB B KIIETKE

X(I/ISHGI[GS[TCJ’IBHOCTI) KIJIIETKHN

4.1

4.2

4.3

OOMeH BelecTB, WIK MeTaboaM3M. AcCUMHIIALUSA (TUIACTUYECKUIT OOMEH) U
JTUCCUMUIISILINS (SHEPTeTUUECKU 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpoliecca
Metabonu3ma. Tumbl oOMeHa BellecTB: aBTOTPO(HBI U TreTepoTpOodHBIN.

Pons (I)epMeHTOB B OOMEHE BCIICCTB U NPCBpPALICHNUU SHEPIUU B KIICTKE

@®orocunte3. CperoBas u TemHOBas (a3el  (orocuHTeza. Peakuuu
¢dotocunTe3a. DPdexkTuBHOCTh (PoTOCHUHTE3a. 3HaueHHe (OTOCUHTE3a IS
KU3HK Ha 3emiie. BiusiHue ycimoBui cpenbl Ha (DOTOCHMHTE3 W CIOCOOBI
MOBBIIIEHUS €T0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UPYIOlIe OakTepun. 3HaUYCHUE XEMOCHUHTE3a s

JKU3HU Ha 3eMiie

DHepreTudecknii oOMeH B KkieTke. PaclerieHrne BelIeCTB, BBIICICHHE U
AKKyMyJIMPOBaHUE DSHEPIHM B KJIETKE. ITallbl HHEPreTUYeCKoro oOMEHa.
['muxonus. bpokenue u ero Buasl. KucmopogHoe OKuCICHUE, WIH KIETOYHOE

npixanue. DPPEeKTUBHOCT YHEPTETUIECKOTO 0OMEHa

4.4

Peaknun wmarpuunoro cuHte3a. ['eHetmueckas wunHpopmanus u JIHK.

Peanuzanus reHernyeckoit nHdopMaiu B kietke. [ eHeTndeckuil Ko U ero




4.5

ceorctBa. Tpanckpunuus — wmarpuusbli cuHTe3 PHK. Tpamcmauus —
ouocunTe3 Oenka. KogupoBanue aMuHOKUCIOT. Postb pubocom B OMOCHHTE3E

Oeka

Hexnerounsie ¢opMmbl xu3Hu — BUpychl. McTopus otkpbeitus BupycoB (I.H.
WBanoBckuii). OCOOEHHOCTH CTPOCHUSI M KU3HEAEATEIHLHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacTeHuid, KUBOTHBIX H YEJOBEKA, BBI3BIBACMEIC
BUpycamu. Bupyc ummynonedpunmra uenoBeka (BUY) — Bo3Oyaurensb

CII1/Ia. [TpodunakTrka pacripocTpaHSHHsI BUPYCHBIX 3a00JI€BaHUMA

5.1

PasmHoxenue u WHIAUBUAYAJIBHOC PA3BUTUC OPIraHU3MOB

Krnerounslii 1uki, WM SKU3HEHHBIM LUK KieTku. WHTepdaza u MuUTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Pernnkanus — peakuus MaTpUIHOTO
cunre3a [IHK. Crtpoenune xpomocomM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JluniouHeIi M TalJIOWIHBIA  XPOMOCOMHBIE HAOOpBI. XPpOMaTHBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS M HHJIUBUAYAJbHOTO pPa3BUTHUSA
OpraHU3MOB.

Henenue kierku — muto3. Craguu murtosa. IIpoueccsl, npoucxonsuiye Ha

Pa3HBIX CTAAUAX MUTO34A. buonornyeckuii CMBICII MUTO3a

5.2

5.3

®opMbl pa3MHOXKEHHS OpPraHu3MOB: Oecrojioe U mnojoBoe. Buasl Gecnonoro
pa3sMHOXEHHUs: JeJeHHE HaJBOE€, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
COpooOpa3oBaHMe,  BEreTaTUBHOE  Pa3MHOXKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC IJIA CCIICKINN

[TonoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECTIOIOrO.
Metio3. Cragum wmeios3a. [Iporecchl, MpoUCXOslue Ha CTATUsAX Meno3a.
IToBenenue xpomocom B Meiio3e. Kpoccunrosep. buonornueckuii cMbICi U

3HaYeHNe MeNo3a

5.4

l'ameTtorenes — mporecc oOpa3oBaHUS TOJIOBBIX KJIETOK Y JKUBOTHBIX.
ITonoBble kene3pl: CEeMEHHUKHM U suyHUKH. OOpa3oBaHuME U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrIepMaro30M[, SHIEKIeTKa) — CliepMaToreHes M
ooreHe3. OcoOEHHOCTH CTPOEHHUS SIMIEKIETOK M  CIepMaTO30U[IOB.

Onnonorsopenue. Ilaprenorenes

5.5

WnnuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpHUOHAIbHOE pa3BUTHE
(oMOpuorene3). Jrtambl AMOPHOHATBHOIO PAa3BUTHUS Y  MO3BOHOYHBIX
KUBOTHBIX: JIpOOJieHHe, TacTpyisduus, opraHoreres. IlocTamOpuoHanbHOE
pazButue. Tumbl NOCTAIMOPUOHAILHOTO pPa3BUTUA: TMPAMOE, HENpsIMoe
(muuHoYHOE). BrnusHHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOJCTBA.

Poct u pasButue pacreHnil. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOCHHUE




CCMCHU, CTAIUH PASBUTUA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3amaum re”etuku. Mceropus pasBUTHS TEHETHKU. Bxian
pOCCUICKHX M 3apyOeXHBIX YUEHBIX B pa3BUTHE T€HETUKU. MeTOo bl FeHETUKU
(ruOpu0JIOrNYECKU, IIMTOr€HETUYECKUM, MOJEKYJISIPHO-TeHETUYECKH).
OCHOBHBIE T€HETUYECKHE MOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOIb3yeMast

B CXEMax CKpEIVBaHUN

6.2

6.3

3aKOHOMEPHOCTH HACJEI0BaHUS NPU3HAKOB, yYCTaHOBJIEHHbIE I'. Menaenem.
MoHOTHOPUIHOE CKpelIMBaHUe. 3aKOH €IMHOOOpa3usi THOPHUIOB IEPBOTO
nokosneHus. [lpaBuio goMuHUpOBaHUS. 3aKOH paCLICIUICHUS MPU3HAKOB.
I'umoTe3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKkpemyBaHuWe. 3aKOH  HE3aBUCUMOIO  HAcCJIeIOBAHUS
IIPHU3HAKOB. HI/ITOFGHCTI/I‘-IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpClIIMBaHMA.
Ananuzupyroliee  ckpemmuBaHue.  Vcmonb3oBaHHE — aHAIM3UPYIOLIETO

CKpCIIUBAaHUsA AJIA OIIPCACIICHUS I'CHOTHUIIA ocobu

CueruieHHOe  HacliemoBaHMe TIpu3HakoB. PaGora T. Moprana 1o
CIICTUICHHOMY HACJICIOBAaHUIO T'eHOB. HapyieHue cremieHuss TI'eHOB B
pe3ysibTaTe KpPOCCHHTOBEpa. XPOMOCOMHAS TEOPHS HACJIEICTBEHHOCTH.
I'eneTnyeckue KapThl.

I'enetuka mona. XpoMOCOMHOE ompejeNieHHue mojia. AYyTOCOMBI M TIOJIOBBIE
XpoMocOoMBI. ['OMOTaMeTHbBIC U TeTeporaMeTHbIe OpraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3menunBOCTh. BHibl N3MEHUYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAs.
Pone cpenpl B HEHACHEACTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHUKA
MOJU(UKAIMOHHOW W3MEHYMBOCTHU. BapHalMOHHBIM psl M BapualOHHAs
kpuBasgd. Hopma peaknum mnpusHaka. KonmdecTBEHHbIE M KadyeCTBEHHBIE
NpU3HakKU W UX Hopma peakuuu. CBoiicTBa  MOAM(PUKALMOHHON

U3MCEHYUBOCTHU

6.5

HacnencrBeHHas, WM TIeHOTHIIMYECKAs, H3MEHYMBOCTh. KoMOuHaTuBHAas
W3MEHUYUBOCTh. MeH03 W TOJOBOM TpPOIECC — OCHOBa KOMOMHATHBHOMN
W3MEHUYUBOCTH. MyTalliOHHAs HM3MEHYHUBOCTh. Kiaccudukanus MyTaruii:
TEHHbIE XPOMOCOMHBIE, TE€HOMHbIE. YacToTa H NOPUYUHBI MYyTalUU.
Myrtarennsie (akTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACIEICTBEHHOMN

n3menunBoctu H.M. BaBniosa

6.6

I'eneruxka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
4eJI0BEKa: reHeaIOTHYECKU, OJIM3HEIOBBIA, LIIUTOT€HETUUECKU,

OMOXMMHUYECKUH, MOJEKYJsIpHO-TeHeTuYecKuid. CoBpeMeHHOEe OompeaeeHHe




TFE€HOTHIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YUCJIC
¢ momomiwto I11IP-ananu3a. HaciaencTBeHHbie 3a001¢BaHUS YeI0BEKa: TCHHBIC
0oe3Hu, Oose3Hu c HACJICJACTBEHHON  TPEIpacoyiOKEHHOCTHIO,
XpoMocoMHbIe  Oone3nu. (CoMaThueckue W TEeHEpaTUBHbIC MYTallMH.
[TpuHIMIBL 310pOBOTO 00pa3a >KWU3HH, IUATHOCTUKU, NPOPHUIAKTUKH W
JIEUEeHUS FeHETUYECKHUX OosIe3HEN. Meauko-reHeTHYECKoe
KOHCYJIbTUPOBaHKE. 3HAUYEHNE MEIUIIMHCKON TeHETUKH B MIPEAOTBPAIICHUHU U

JICYCHUU TCHETUYECKUX 3200JIeBaHUI YEITOBEKA
7 Cenexuust opraau3MoB. OCHOBBI OMOTEXHOJIOTHHI

Cenexkuus Kak Hayka M Ipolecc. 3apoKICHHUE CEJIEKIUU M JOMECTHKALUs.
71 VYuenne H.M. BaBuioBa 0 HEHTpax NPOHMCXOXKAECHUS U MHOT000pa3us
' KyJIbTYPHBIX pacTeHUil. LIEeHTpBl NPOUCXOKIACHUS AOMAIIHUX HKUBOTHBIX.
Copr, nopoza, mwramm
CoBpeMeHHbIE METO/Ibl CeNeKIUU. MaccoBblil M MHAMBHUAYaIbHBIA OTOOPHI B
CEJIEKIIMM PAacTeHUM U KUBOTHBIX. OLlEeHKa 3KcTepbepa. bim3koponcTBeHHOE
CKpelirBanue — MHOpuaAMHT. Yucras nuHusa. CKpellMBaHUE YUCTBIX JTMHUI.
7.2 I'erepo3uc, win rubpuanas cuwina. HepoacTBeHHOe CKpellMBaHUE —
ayropuaunr. OtnanéHHas rubpuamszanus u e€ ycnexu. MckyccTBeHHBbIH
MYTareHe3 W IOJY4YEHUE IMOJUIIIOUIOB. JIOCTHKEHHUSA CEIIEKIUU PACTEHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorust kak oOTpaciab MPOU3BOACTBA. ['€HHAs HMH)KEHEpHs. OTallbl
co3nanusa pekomOuHantHo JIHK u Tpancrennsix opranusmoBn. Kierounas
73 nHxeHepus. Kierounele KynpTypel. MEUKpPOKIOHAIBHOE Pa3MHOKEHHE
' pactenuil. KiioHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3HCTBEHHBIX

OpraHu3MoB. DKoJIOTHYecKue U 3Thueckue npodnembl. MO — renerndecku

MOANGUIIUPOBAHHBIE OPTAHU3MBI

11 KUIIACC

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUSA

1 DBOJIONUOHHAS OUOIOTUs
DBOJIIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.
CBUIETENBCTBA  DBOJIOLUUU. [lajJ€OHTOJOTMYECKUE:  IMOCIEA0BATEIBHOCTD

11
NOSBJICHUS] BHJIOB B IaJCOHTOJOTHMYECKOW JICTONUCH, MEPEXOAHbIE (OPMBI.

Buoreorpaduyeckue: cxoactBo u paznuuue ¢dayH U (GIOp MaTEpUKOB U




OCTPOBOB. OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IM4YUs SMOPHUOHOB pa3HBIX
BUJIOB  TO3BOHOYHBIX.  CpaBHHUTEIPHO-aHATOMHYECKHE:  TOMOJIOTHYHBIE,
AQHAJIOTMYHble,  PYAMMEHTApHBIE  OpraHbl,  araBU3Mbl.  MOJIEKyISApHO-
OMOXMMHYECKHE: CXOJICTBO MEXaHM3MOB HACJEJCTBEHHOCTH M OCHOBHBIX

METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

1.3

14

OpomonmonHass  Teopus Y. JlapBuna. Ilpeanochuiku  BO3HUKHOBEHUS
JapBuHM3Ma. J[BHKylue cuiibl 3BOMIONMH BHIOB 1o JlapBuHY (HM30BITOYHOE
Pa3MHOXKEHHUE IPU OIPAHUYEHHOCTU PECYPCOB, HEONPEAEIEHHAS N3MEHYUBOCTD,

0opnba 3a cylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrerndeckast Teopusi sBomonuu (CTD) M OCHOBHBIE €€ IOJIOKEHUS.

Muxkpososmronus. [Tomynsius kak eTuHUIA BIIA U DBOJIIOLUU

JBwxymue cuibl ((hakTopbl) 3BONIOLMK BUAOB B Ipupoje. MyTallMOHHBII
nporecc ¥ KOMOMHATUBHAS M3MEHYHMBOCTH. [lomynsiimoHHbBIE BOTHBI U Jperd
reHoB. M3omsiuus u murpauus. EctecTBeHHbI 0TOOp — HanpaBistomui GpakTop
sBosoLud. POpMBbI ECTECTBEHHOT'O 0TOOPA.

[TprcnocoOaeHHOCTh  OPraHM3MOB Kak pe3yibTaT s3BoonMU. Ilpumepsl
PUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(}o3bl U HANOAJaNTAIUH.

Bun wu  BunmooOpazoBanue. Kputepum  Buma.  OcHOBHbIE  (DOPMBI

BHJ1000pa30BaHMs: Teorpauieckoe, SIKOJIOTUIECKOe

1.5

2.1

MakposBomtonusi.  PopMbl  3BOJIOLUMU:  QuUiIeTHYECKas, JAUBEpreHTHasl,

KOHBCPICHTHAA, IMapajlJICIIbHAs. HeO6paTI/IMOCTL 9BOJIIOIIMH
Bo3HukHOBEHHE U Pa3BUTHUC )XU3HU HA 3emite

JloHay4yHble IpeACTaBIEHUS O 3apOXKACHUU JKU3HU. HaydHble THIOTE3bI
BO3HUKHOBEHHUS XH3HUM Ha 3emiie: aOuoreHe3 W MaHCHEpMHUsA. XUMHUYECKas
IBOJIIOLIMS. OKCIIEPUMEHTAIBHOE TOATBEPKIACHUE XHMHUUYECKOM HBOJIIOLMH.
HauanbpHbie sTansl 6uonorndeckoi ssomtounu. I'unoresa PHK-mupa. Ilepsoie

KJIETKHU U UX 3BOJIFOIIUA. (DOPMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3HM Ha 3emiie 1o spaMm u nepuoaam. Karapxei. Apxeilckas u
npotepo3oiickas opbl. Ilanmeo3oiickas spa u e€ mnepuoabl: KeMOpPUIHCKUA,
OPJIOBUKCKHM, CUJIYpUMCKHM, JEBOHCKWW, KaMEHHOYTOJbHbIA, MEPMCKHI.
Me3so30iicKas 3pa 1 €€ epUuoabl: TPUACOBBIN, FOPCKHM, MEIOBOM.

KaiiHozoiickass »d2pa ©W €€ TMepHonbl:  MaJeOreHOBBIA, HEOr€HOBBIN,
AQHTPOIIOrCHOBBIM. XapaKTEepUCTHKA KJIMMara M IEOJIOTMYECKUX IIPOLECCOB.
OCHOBHBIE 3Talbl BOJIIOLUN PACTUTEIIBHOTO M KHUBOTHOIO MHpa. ApoMop(d o3kl

y pacTeHuM M KUBOTHBIX. [losiBIeHUE, pacuBeT W BBIMUPAHUE TIPYIIl KUBBIX




OpraHu3MOB

2.3

2.4

2.5

CucremMa OpraHM4YecKOro MHpa Kak oOTpaxeHue -HBooLMH. (OCHOBHbIE

CUCTEMATUYCCKUE I'PYIIIBI OPraHn3MOB

DBouonMsl YeloBeKa. AHTPOIOJNOTUS Kak Hayka. Pa3BuThe mpeAcTaBiICHUN O
INPOUCXOKIACHUH YesloBeka. Meroasl m3ydeHus aHTpororeneza. CxoncTBa u
pas3nInYMs YenoBeKa 1 )KUBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHHE YETOBEKa.

JBmwxymmue cuibl (GpakTopsl) anTpornoreHesa. HacnencrsenHass H13MEHUYNBOCTD U
ecTecTBEHHBIH 0TOOp. OOIIECTBEHHBIM 00pa3 KU3HU, M3TOTOBJICHUE OPYIHM

TpyAa, MBIIIUICHUE, PCYb

OcHOBHBIE CTaguU M BETBH 3BOJIIOIMM YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
yMenslid, YenoBexk NpsAMOXOoIsAmuid, YenoBeK HeaHAEpTAIbCKuM, Yenosek
pasyMHbIid. Haxoqku McKonmaeMbIX OCTaHKOB, BPEMs CYIIECTBOBaHHUsSA, 00JIaCTb

pacnpocTpaHeHust, 00bEM FOJIOBHOIO MO3ra, 00pa3 *KU3HU, OPYIHs

2.6

Yenoeueckne packl. OCHOBHBIEC OOJIBIINE Pachl: €BPOIECONIHAS (€BpasHiicKas),
HErpo-aBCTpaIOnHasI (3KBaTOpHaNIbHAS), MOHT'OJIOUIHAs (a3uarcko-
amMepuKaHCKas). UepTel MPHUCIIOCOOICHHOCTH NPEACTABUTENCH YeIOBEUECKUX
pac K YycCIOBUSAM CyllecTBOoBaHMs. EauHCTBO uenoseueckux pac. Kpuruka

pacuzma

Opranu3Mbl U OKpYyKarolas cpeia

3.1

OKoJorusi Kak Hayka. 3ajiadyd M paszieibl SKOJIOTMH. MeToJlbl 3KOJOTHYECKHX
HCCIIEIOBaHMMA. DKOIOTHYeckoe MUpoBo33peHue. Cpepl 0OMTaHUS OPraHU3MOB:

BOOHAasA, HA3EMHO-BO3AylIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

3.3

3.4

Okonornyeckne  ¢aktopsl. Knaccupukanus — 9KOJIOTHYeCKUX  (DAaKTOPOB:
abuoTuyeckre, OUMOTUYECKHME M aHTPOIOTeHHble. JleficTBHE SKOIOrMYecKUX

(akTOpPOB Ha OPraHU3MBbI

AbGuoTtnueckue (pakTophl: CBET, TeMIleparypa, BIaXHOCTb. doTomepuoausm.
[TpucniocoOnenust OpraHU3MOB K JEHCTBUIO aOMOTHYECKMX  (DaKTOPOB.

buonornueckue PUTMBI

buotnueckue ¢axtopsl. Buabl 6MOTHMUECKMX B3aMMOJAEHCTBHM: KOHKYPEHIUS,
XHUIIHUYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHCAJINW3M (HaxJeOHUYECTBO,
KBAPTUPAHTCTBO), aMEHCAINW3M, HeWTpamu3M. 3HaueHHe  OHMOTHYECKUX

B3aUMOJICCTBUH IS CYIIIECTBOBAHHUS OPTaHU3MOB B TIPUPOTHBIX COOOIIECTBAX

3.5

KOIOTHIECKHE XapaKTCPUCTHUKHU IOIMyJIsAIIHH. OcCHOBHBIE IIOKa3aTciin

NnomyJiauu: 4YUCJICHHOCTb, IMJIOTHOCTH, POXKAACMOCTH, CMCPTHOCTb, HPHPOCT,




Murpanus. JJMHaMuKa YMCICHHOCTH MONYJIALMY U €€ Perysinus

4. Coo01mecTBa U 3KOJOTHYECKUE CUCTEMBI
CoobmectBo opraHu3smMoB — OuoneHo3. CTpyKkTypsl OuoOlLleHO3a: BHU0Basd,
4.1 npoCTpaHCTBEeHHas, Tpoduueckass (mumieBast). Bunel-nomuHantel. CBs3u B
OuolLEHO03€e

Okosnoruyeckue cucrembl (d9kocuctemsbl). [lonstue 006 »dKkocucremMe u
OuoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTBl SKOCUCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemecTB U IOTOK SHEPruud B
4.2 skocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU 3KOCUCTEMBI. [luieBpie nenu u
cetu. OCHOBHBIE TIOKa3aTelld  JKOCHCTEMBI: Ouomacca, MPOIYKIHS.
DKOJIOTHYECKUE MHUPAMHIBI: MPOAYKIMU, YUCIEHHOCTH, Omomacchl. CBoiicTBa

OKOCHUCTCM: YCTOﬁqHBOCTB, caMoperyJinus, pa3BuTucC. CYKLIGCCI/ISI

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03P M PeK. DKOCUCTEMa XBOMHOIO HIIU
LIMPOKOJINCTBEHHOTO JIECa.

r AHTpPOIIOTEHHBIE HKOCHCTEMBI. ATpPOIKOCUCTEMBI. YpO03KOCUCTEMBI.
' buonoruueckoe v X035UCTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (aktop ycroiWumBocTH dkocucteM. CoxpaHeHue

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

VYuenne B.M. Bepnaackoro o Ouocdepe. ['panunpl, coctraB u CTpyKTypa
ouoctepsl. XKuboe BemectBo u ero QpyHkmuu. OcobeHHOCTH OUOchepbl Kak
4.4 r106anbHOM 3KocucTeMbl. J[MHaMHYeckoe paBHOBecHME M OOpaTHasl CBsI3b B
6uocdepe. KpyroBoporsl BemecTB U OHMOT€OXMMHUYECKHE LMKIIBI 3JIEMEHTOB

(yrnepona, azota). 30HaIbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIITH

UYenoseuectBo B Ouochepe 3emun. AHTPOIIOTeHHBIE M3MEHEHHS B Ouocdepe.

A5 ['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI.
OcHOBa palMOHAIBHOTO YIPAaBICHUS NPHUPOAHBIMH pecypcamMu M HUX

UCIoJIb30BaHue. JlocTrykeHus: OMOJIOTHH U OXpaHa MPUPOJIbI

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Oobs13aTesibHbIC Y4eOHbIE MATEPUAJIBI IJIsl YY€HUKA:

1. buonorus. 10 knacc. ba3oBeiil yposens: yueonuk [[.K.bensiena,
I''M.dpmmimna. — M.: [Ipocsemenne 2020r




2. buonorus. 11 knacc. ba3zoBeiit ypoBens: yueoHuk J[.K.bensera,
I'"M.dpmmuuna. — M.: IIpocsemenue 2020t

METOJIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

MeToau4yecKue mocoous:

3. Metoanueckoe nocodbue Kk yueoHuky «buosmorus. 10 kinacc. bazoBbiii ypoBeHb)»
J.K.bensiera, I'.M.JIpimmunia. — M.: IIpocsemenune 2020r

4. Meroaudeckoe rocooue kK yueoHuky «buomorus. 11 kinacc. bazoBbiii ypoBeHb»
J.K.bensgesa, I .M. Ipimimuiia. — M.: IIpocsemenune 2020r

1. Tloypounsie pa3zpabotku o 6uonoruu. 10—11 kiaccer (0a30BbIN ypOBEHD). —
M.: ITpocsemienue.2025
IHocoOust 1J1s1 MpaKTH4YeCKUX padoT:
1. [Ipaktukym o oOmieit 6uonoruu. 10—11 kiaccer (0a30BbIN YPOBEHD). —
M.: IIpocgemienue].
u¢gposrie pecypesbi:
1. Metoanueckue pekomenaanuu // ®I'BHY «MMCPO PAOy». —
URL.: https://edsoo.ru.
2. Metonnueckue matepuansl // Poccuiickast 3JIeKTpOHHAs IIKOIA. —
URL.: https://resh.edu.ru.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
[Hudpossie oOpa3zoBaTeIbHBIE PECYPCHI U PECYPCHI CETH
1. ®enepanbHbie 00pa30BaTEIbHBIC TOPTAIIBI
Poccutiickas anextponnas mkoia (POIL) — https://resh.edu.ru
[ToJyHBIN HIKOJBHBINA KypC YPOKOB OT Jy4dllnX yuurenen Poccun. Jist
yIIIyOJIEHHOTO YPOBHS 10 OMOJIOTUN JJOCTYITHBI Pa3/IeIIbl;

« bwuomorus. 10 kmacc — https://resh.edu.ru/subject/5/10/

o bwuonorus. 11 kmacc — https://resh.edu.ru/subject/5/11/
Kaxx1pit ypok coiep>kuT BBOAHYIO YaCTh, BUICOYPOK, TPCHUPOBOYHBIC 3aIaHUs
JUTSI TIGPBUYHOTO 3aKPETUICHUS U KOHTPOJIbHBIE 3a1aHusl. Buaeoypoku u
TPECHUPOBOYHBIC 3a/TAHUSI IOCTYITHBI O€3 PETUCTPAIIU; TSI IIPOXOKACHUS
KOHTPOJILHBIX 3a/IaHUA HEOOXOMMa PETUCTPALTUS
bubmuotexa [IOK (Ludpooit o0pazoBarenbHblil KOHTEHT) —
https://m.edsoo.ru
Conepxut BUpTyaJIbHBIE Ta00paTOpPHBIE PAOOTHI M HHTEPAKTHUBHBIC MATEPHUAIIBI
o pazjaenaM yriyonéanoro kypca ouosoruu. [IpuMeps MpuBsI3KH K TEMaM

« buonorus kak nayka — https://m.edsoo.ru/7f41c292

« Kinerka. O0omen Bemects — https://m.edsoo.ru/7f41c292

o T'eneruka. Hacnencreennocts — https://m.edsoo.ru/7f41c292


https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

MuxkposBostrorus 1 MakpoaBoJroius — https://m.edsoo.ru/7f41cc74
Okomnorust. buochepa — https://m.edsoo.ru/7f41cc74

2. Konkpernsie ypoku POIII no kimtoueBbiM TemaM (6a30BbIi yPOBEHB)

JIiist ynoOcTBa MOXKHO yKa3aTh PSIMbIE CCHUIKM Ha YPOKHU, COOTBETCTBYIOIINE
TeMaM MPOrpaMMBl :

3. Bupryanbabie 1abopaTopHbie paboThI

Jnis yrayOGin€HHOTO YPOBHS 0OCOOEHHO Ba)KHBI MPAKTUUYECKUE 3aHSITHSL.
bubmuoteka [{OK mpemocTaBiseT 10CTyn K BUPTYaTbHBIM JIA0OPATOPHBIM
paboTaM 110 TeMaM:

«HccrnenoBanre KaTaTMTHYECKON aKTUBHOCTH (DEPMEHTOB B KUBBIX TKAHSIX)
«PelieHrne reHeTUYECKUX 3a/1a4u»

«3yuenne pa3 MuTo3a U MeH03a»

JlocTyn ocymiecTBisieTcs yepes miatdopmy https://m.edsoo.ru.

4. Pecypchl 17151 TPOEKTHOMW U UCCIIEIOBATENbCKOM AEATEIbHOCTH

CoryiacHO MeTOIMYECKUM pekoMeHaanusiM Munnpocsemenus Poccuu (2026),
yueHukH 10—11 KiaccoB MOTyT UCIHIOIB30BaTh CEPBUCHI NCKYCCTBEHHOTO
WHTEJUIEKTA IPU Peaau3aluy MPOCKTHON U UCCIIE0BATENbCKOMN NEATEIbHOCTH:
JUTs aHalIi3a OOJBIIMX MAaCCUBOB JAHHBIX, TOCTPOEHUS! IPOTHO3HBIX MOJENEH,
ABTOMATHU3ALMH PACYETOB U CO3/IaHUS BU3yaJIbHBIX MaTepUasoB .

Baxno: npu ucnosnb3zoBannu M -cepBUCOB 3anpeiieHo 3arpyxarhb
MepCOHAIbHBIC JaHHBIEC YUEHUKOB, X OLICHKU U TBOPUYECKHUE PAOOTHI.
[Ipuopurer cienyeT oTaBaTh POCCUICKUM IaTdhopmam .

5. DJEKTPOHHBIC MPUIIOKEHUS K yUeOHUKaM

[Ipunoxenue |

K npukazy oT 29.09.2026r. Ne 254

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
NUHTEPHET

B coorBerctBum ¢ Ilpukazom MunncrepcrBa npocseuienus Poccuiickon
Oenepanuu ot 23.08.2026 No 591 "OO6 yTBepx)aeHUU (PeaepaabHOTO MEePeUHs
ANIEKTPOHHBIX 00pa30BaTEIBHBIX PECYpPCOB, MOMYIICHHBIX K HCIOIb30BAHHUIO
npu peanu3anuu UMEIOTINX TrOCyJapCTBEHHYIO aAKKpEAUTAIUIO
0o0pa3oBaTeIbHBIX MpPOrpaMM HauyaJlbHOTO OOIIEro, OCHOBHOrO OOIIEro,
cpeaHero oo1mero oopazoBanus'.

1.OI'AOYBO "T'ocynapcTBeHHBIN YHUBEPCUTET NpocBeuenns” buonorus 10
kJacc (0a30BbIi YPOBEHB)

2. DI'AOYBO "T'ocynapcTBeHHbIN YHUBEpCUTET MpocBemienus” buonorus 11
KJj1acc (0a30BBIN YPOBEHbD)

3.000 "fAKnacc". buonorus 10 knacc (0a30BbIil ypOBEHbB)

4.000 "SKnacc". buonorus 11 kmacc (6a30BbIil ypOBEHbB)


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/
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