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HOACHUTEJBHASA 3AIIMCKA
OCHOBHBIE IOKyMEHTBHI, UCIIOJIb3yEMbIE MTPH COCTABJICHUHU paboueii MporpaMMBbl:

e 3akoH «O0 obpazoBanuu B Poccutickoit denepammm» Ne 273-D3 ot 29.12.2012;

e @enepalibHbI TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT CPEAHEro OOLIEro
o0OpasoBaHmsi, YTBEPKICHHBIN TIprKa3oM MunaoOpHayku Poccum ot 17 mas 2012 1. N
413 (c w3meHeHussMH W jaonojHeHusMu 29.12.2014 Ne 1645, 31.12.2015 Ne 1578,
11.12.2020 No 712, 12.08.2022 Ne 732);

o ®denepalibHBIN NepeueHb YYeOHUKOB, IOMYIEHHBIX K UCIOJIb30BAHUIO, YTBEPKIACHHOTO
[Tpukazom Munnpocsemienus Poccun ot 21.09.2022 Ne 858;

o @denepalibHBIN MEpeUYeHb AIEKTPOHHBIX YYECOHHKOB, JOIMYIICHHBIX K HCIOJb30BaHMUIO,
yrBepxaeHHoro [Ipukazom Munmnpocsemenust Poccun ot 02.08.2022 Ne 653;

e 3akoH PecnyOimku Tatapcran ot 22.07.2013 Ne 68-3PT (pen. or 23.07.2014) «O6
00pa3oBaHUNY;

o OecnepanbHas oOpa3oBaTelibHAs MporpamMma CcpeAaHero ooOmiero  oOpa3oBaHus,
(yrBepxaeHa npukazoM Munnpocsemenus Poccun ot 08.05.2023 Ne 371)

e (OcHoBHasi oOpa3oBarelibHasi MporpaMMa OCHOBHOTO oOmiero oo6pazoBanusi MBOY
«JlamMmanckas COIy» na 2023-2024 1.;

o VYyebnsiii Tuian MBOY «Jlammanckas COIL» na 2023-2024 r. (y1B. ipukazom Ne 1 ot
31.08.2023);

e Ilomoxenue o pabouei mporpamMme NPUHATON HA 3aceIaHUU TMEAAroru4eckoro CoBeTa
MBOVY  «Jlammanckas COI» (mpotokon Nel ot 29.08.2023 u yTBEp>KIEHHOTO
JTUPEKTOpOM IIKOJIbI Mpuka3 Ne 17 ot 31.08.2023)

[Ipu pazpaboTke mporpaMMbl O OUOJOTHU TEOPETUUYECKYIO OCHOBY IJIsi ONpEIeTIeHUs
MOAXO0J0B K (OPMUPOBAHUIO COJEpKaHHUs Yy4eOHOro mpeamera «bHONOTHS» COCTaBWIIU:
KoHIenTyaibHbie nojoxeHuss GI'OC COO o B3auMOOOYCIOBIECHHOCTH IEJeH, COJIepKaHuUsl,
pe3yabTaToB 00y4YeHUs U TPeOOBAHUM K YpOBHIO MOATOTOBKH BBITYCKHUKOB, TMOJIOKEHHUS 00
OO0IUX UENAX M MPUHIUIIAX, XaPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHErO
obmero oopa3zoBanus B Poccuiickoit denepaiinu, a Takxke MOJOKEHUS O criennduKe OMOI0THH,
e€ 3HAYCHUU B TO3HAHUU >KUBOW TMPUPOJLI U OOECIICUCHHWU CYIIECTBOBAHUS UYETOBEYECKOTO
obmiectBa. CorjlacHO Ha3BaHHBIM TOJIOKEHUSIM, OINpe/eeHbl OCHOBHBIC (D)YHKIIMHM MPOTPAMMBbI
110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo O6uosoruu Aa€T MpeaCcTaBICHUE O IENAX, 00 o0Iel cTpaTeruu 00y4deHus,
BOCIIUTAHUS ¥ Pa3BUTHS OOYyYalOMUXCS CpeAcTBaMU YydeOHoro mpeamera «buonorusy,
ompesensieT o0sA3aTeabHOE MPEIMETHOE COAEpXKaHHe, €ro CTPYKTYpY, paclpeneieHHe 110
paszenamM M TeMaM, PEKOMEH]IyeMYIO MOCJIEIOBATEIbHOCTh U3YUYEHHsS] y4eOHOTO Marepuania C
Y4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKM 00pa30BaTeIbHOIO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYarOIINXCS.

B mporpamme mo OuosormM TaKKe YYUTBIBAIOTCA TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM U NPEIMETHbIM pe3yJibTaTaM 00ydeHuss B (HOPMUPOBAHHUU
OCHOBHBIX BHUJIOB Y4€OHO-TI0O3HABATENILHON JEATEIbHOCTH/YUEOHBIX NEHCTBUIM 00yUYaroIMUXCcs MO
OCBOCHHIO COJICPKaHUSI OMOJIOTUYECKOTO 00pa30BaHMs.

B mporpamme mo 6monoruu (10—11 kmaccel, 6a30BbIi YPOBEHb) peaqu30BaH MPUHIUI
MPEEMCTBEHHOCTH B M3Yy4YCHWHM Ouosoruu, Onarojgapss dYemMy B HEW NIPOCMaTpUBACTCA



HAIPABIEHHOCTh HA Pa3BUTHE 3HAHMI, CBA3aHHBIX C (POPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MUPOBO33pEHUS, ILIEHHOCTHBIX OPHEHTALMI  JUYHOCTH, 3KOJIOTMYECKOTO0  MBIIUICHHUS,
NPEICTaBICHU O 370pOBOM 00pa3e >KU3HM U OEpeHbIM OTHOIICHHEM K OKpyKarouen
npupoaHou cpene. [loatoMy Hapsay ¢ u3ydeHHUEM OOIIEOMOJIOTHYECKUX TEOPHMl, a TaKke
3HAHUI O CTPOEHUH KUBBIX CHCTEM PAa3HOI0 PAHIa U CYI[HOCTH OCHOBHBIX MPOTEKAIOIMINX B HUX
MIPOLIECCOB B MpPOrpaMMe IO OHOJOTMH YAECICHO BHUMAHUE HCIIOJIB30BAHUIO MOJYYEHHBIX
3HAHWI B MOBCETHEBHOMN KU3HU JJI pEUICHUS MPUKIAIHBIX 3a/1a4, B TOM YUCJIE: MPOPUIaKTUKA
HACJIEICTBEHHBIX  3a00JI€BaHUM  YEJIOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHUPOBAHMS,
000CHOBaHUS PKOJIOTMUECKH 1I€JIeCO00pa3HOTO MOBEICHUS B OKPY’KAIOIIEH MPUPOIHON cpene,
aHalM3a BIIMAHHUS XO3SMCTBEHHON JAESATENBHOCTH 4YEJIOBEKAa HAa COCTOSHUE MPUPOIAHBIX U
MCKYCCTBEHHBIX JKOCHUCTEM. Y CHUJIEHWE BHUMAaHUS K MPUKIAIHOW HANpPaBICHHOCTH Y4eOHOIO
npenMera «bruonorus» NpoJIuKTOBaHO HEOOXOJUMOCTBIO OOECHEUEHHUsl YCIOBUM IS PELIeHUs
OJIHOM M3 aKTyaJIbHBIX 3a]]a4 IIKOJIbHOIO OMOJOTHYECKOro 00pa30oBaHusl, KOTOpas Mpearnoaraet
(dbopMupoBaHHE y OOYy4YalOIIMUXCA CHOCOOHOCTU aNaNTUPOBATHCA K HW3MEHEHUSM JIHHAMUYHO
Pa3BUBAIOILIETOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHE cpeaHero oOmero oOpa3oBaHHs 3aHUMAaET BaxHoe Mecto. OHa
oOecnieunBaeT (OpMHUPOBAHUE y OOy4alOUIMXCA TMPEACTABICHUN O HAyYHOW KapTUHE MUpa,
paciupsieT 1 00001IaeT 3HaHUs O KUBOM PUPOJIE, €€ OTINUUTENbHBIX MPU3HAKAX — YPOBHEBOMN
OpraHu3allid W HBOJIIOLUH, CO3AAET YCIOBHUS [JIsi: TO3HAHUS 3aKOHOB >KUBOW MPHUPOJIBI,
dhopmupoBaHusl (PYyHKIIMOHAJIBLHOW T'PaMOTHOCTH, HaBBIKOB 3/I0POBOTO M 0€30MacHOro obpasza
KU3HH, IKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOLIECHHUS K )KMBOW IPUPOJIE U YEIIOBEKY.

Bbonbmoe 3HadueHwe OMOJIOTHS HMMEET TaKXKe [JJis PEIICHUS BOCIHUTATENbHBIX U
Pa3BUBAIOIIKX 3324 CpEIHEro 001ero oopa3oBanus, ColMann3anuu odyJdatomuxcs. M3ydenne
ounonoruu o0OecreynBaeT yCIIOBHUS LISt dbopMHpoOBaHUS WHTEJJIEKTYa bHBIX,
KOMMYHUKAIIMOHHBIX U HMH(QOPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOU KYJIbTYpPhI, CIIOCOOCTBYET
WHTErpalui OUOJOTHYECKUX 3HAHWM C MPEJCTABICHUSMU U3 JPYTUX YYEOHBIX MPEIAMETOB, B
JacTHOCTH, (pu3uku, XxuMuu u reorpadun. HazBanHbIe OI0KEHUS O MpeIHA3HAYCHUN YIE€OHOTO
npeamera «buonorus» cocTaBWIM OCHOBY [UJIsl OMNpENEICHUS TOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHMIO €TI0 COJIEPKAHUS, IPECTABICHHOTO B IPOrpaMMe Mo OUOJIOTHH.

Ot60p conepkanusi yueOHOro npeaMera «buosorus» Ha 6a30BOM YPOBHE OCYIIIECTBIIEH C
MO3UIMI KyJIbTypOCOOOpPa3HOTO MOJX0/Ja, B COOTBETCTBUU C KOTOPBHIM OOYyYaromMecs TOJIKHBI
OCBOWTH 3HAHMS U YMEHHUS, 3HAYUMBbIC i1 (OPMHUPOBAHUS OOIIEH KyIbTYphI, ONPEICTSIONINe
aJIeKBAaTHOE TOBEICHHE YEJIOBEKa B OKpYXKalollled NpHUPOAHON cpelie, BOCTPEOOBaHHBIE B
MTOBCEIHEBHOM KM3HU U MPAKTUUECKOU AesiTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHUs, KOTOphIE CIy>KaT OCHOBOM nis  (HOpMUPOBaHMS
IIPEACTABICHNM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MHUpPAa M LEHHOCTHBIX
OpHUEHTALMSIX JTMYHOCTHU, CIOCOOCTBYIONINX TYMaHU3alMU OMOJIOTHYECKOro 00pa3oBaHMs.

CTpyKTypUpOBaHUE COJEpKaHMs y4eOHOro Marepuasa B NporpaMme Mo OHOIOruu
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYMUTENbHBIX OCOOEHHOCTSIX
KMBOW TPUPOIbI, O €€ YPOBHEBOM OPraHU3AalMU W JBOJIOUMHA. B COOTBETCTBMM C 3TUM B
CTPYKType yueOHOoro mpenmera «buonorusp» BbIIAENEHBI CIEAYIOIMINE COAEPKATENbHbIE JITUHUU:
«buonorus kak Hayka. MeToabl HAy4YHOTO MO3HaHUs», «KileTka kak Ouosioruueckas cucTemMay,



«Opranusm Kak Ouonorudeckas cucrema», «CucreMa U MHOTOOOpa3ue OpraHuYecKOTO MHUPAy,
«IBOJIIOIUS dKUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

ens u3ydyenuss ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJAJICHHE
OoOy4aronMMUCsL 3HAHUSIMHU O CTPYKTYPHO-(DYHKIIMOHAJIBbHON OpraHu3allid »HUBBIX CHCTEM
Pa3HOTO paHTra U MPUOOPETCHUE YMEHHI UCIIOJIB30BaTh OTH 3HAHUS JIJISl TPAMOTHBIX JACHCTBUH B
OTHOIIEHUU O0BEKTOB KUBOW MIPHUPOIBI U PEIICHUS PA3TNIHBIX )KH3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus yudeOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelieHueM CIeIyIoNnX 3a1au:

OCBOCHHE O0YYaIOIMMHUCS CUCTEMbl 3HAHUW O OMOJIOTMYECKUX TEOPUSIX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIOTE3aX, NpPAaBWIAX, CIYKAIIUX OCHOBOM s
(opMHpOBaHUA MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MUpPa, O METOAAX
HAy4YHOTO TO3HaHUS, CTPOCHUH, MHOrooOpa3uu U OCOOCHHOCTSIX JKUBBIX CHUCTEM
Pa3HOrO YpPOBHS OPraHM3alMM, BBIJAIOIIMXCS OTKPBITHSX M COBPEMEHHBIX
HCCJIEIOBAaHMUSIX B OMOJIOTHH,

dopMmupoBaHne 'y OOy4YarONIMXCSl IO3HABATENIbHBIX, HWHTEUIEKTYaJIbHbIX U
TBOPUECKUX CIIOCOOHOCTEH B MPOLECCe aHaldu3a JaHHBIX O NYTAX pPa3BUTHUS B
OMOJIOTMM Hay4YHbIX B3IJISI0B, WAEH U MOAXOAOB K H3YYEHHMIO JKUBBIX CHUCTEM
Pa3HOIO YpOBHSI OPraHU3aLUY;

CTAaHOBJICHHE Yy OOydarouuxcsi o0mel KyJbTypbl, (YHKIHOHAIBHON rPaMOTHOCTH,
pa3BUTHE YMEHUN OOBICHATH M OLICHUBAThH SIBJICHUS OKPYKAIOUIErO0 MHUpPA >KHUBOU
PUPOJIbl HA OCHOBAHUU 3HAHUU U ONBITA, MOTYYEHHBIX IPU U3yUYEHUU OHUOJIOTUH;
¢opmupoBanue y  oOydalIIMXCS ~ YMEHUH  WUIIOCTPUPOBATH  3HAYCHUE
OMOJIOrMYECKUX 3HAHUW B MPAKTUYECKOM JEATEIbHOCTU YeNIOBEKa, pa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTHU TMO3HAHUS YEIOBEKOM >KHBOUM IPUPOJIBI,
HEO0OXOIUMOCTH OEPEeKHOTO OTHOIICHHS K HEH, COONIOACHUS ITUYECKUX HOPM IPHU
POBEJACHUH OMOJIOTUYECKUX UCCIIEIOBaHMUIA;

OCO3HaHWE IIEHHOCTUM OWOJIOTMYECKUMX 3HAHUM Il  TOBBILIEHUS  YPOBHS
AKOJIOTUYECKOMN KYJIbTYpPbl, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
npyUMEHEHUE MPUOOPETEHHBIX 3HAHUW W YMEHU B TOBCEIHEBHOM >KU3HU IS
OLICHKU TOCJIEACTBUN CBOEU AECATEIIBHOCTU MO OTHOLICHUIO K OKPYXAOUIEH Cpexe,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHWE U COONIOJICHHE Mep NPODUIAKTUKI
3a00s1eBaHUM.

B cucreme cpeanero o6miero odpazoBanusi «buosorus», nzyuyaemas Ha 0a30BOM YpOBHE,
SABJISICTCSI 00513aTEILHBIM YYE€OHBIM TMPEIMETOM, BXOMSIIUM B COCTaB MPEAMETHOW OO0JIacTH
«EcTecTBeHHO-HAYYHBIC TIPEIMETHD.

Jlnia u3ydeHus: 6uonoruu Ha 0a30BOM ypOBHE CpeaHEro oOmiero oOpa3zoBaHUsl OTBOIAUTCS
68 yacos: B 10 kitacce — 34 gaca (1 yac B Henenro), B 11 knacce — 34 yaca (1 yac B Hezienio).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U JPYTUMHU
€CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, F3CTETUKON u mpaBoM. Ponb Ouonoruu B
(dhopMHUpPOBaHUM COBPEMEHHON HayyHOU KapTHUHBI MUpa. CucTeMa OMOJIOTUYECKUX HayK.

Meronsl TO3HAaHUSA KUBOM MpuUpoabl (HAOIIOEHHE, HKCIEPUMEHT, OIHCAHHE,
n3MepeHue, Kiiaccuukalys, MoJeIMPOBaHUE, CTATUCTUYECKAst 00padOTKa JaHHBIX ).

JlemoHcTpanuu:

IToptpetsl: Y. HapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTOobl TO3HAHUS JKUBOW MTPUPOIBDY.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

o IlpakTtnueckas padora Ne 1. «Mcnonap30BaHKe pa3IMYHbIX METOAOB IIPH U3YYECHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3alMS.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTiaudme >KMBBIX
CUCTEM OT HEOPraHUYECKOW PUPOBI.

CpoiicTBa OmocucTeM W HX pa3HOOOpa3ue. YPOBHU OpraHu3aliu OHOCHCTEM:
MOJICKYJISIPHBIA,  KJIIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSLMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE€OLIEHOTHYECKHU ), OnOChEepHBI.

JlemoHcTpanuu:

Tabmuupbl u cxeMbl: «OCHOBHBIE MPHU3HAKH >KU3HW», «YPOBHU OpraHuU3alMu KXUBOU
MPUPOIBD».

O6opynoBanue: Mmojesb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTAaB U CTPOCHHUE KIECTKH.

XUMHYECKHUM  COCTaB  KJIETKH.  XUMHYECKHE  DJIEMEHTBhI:  MaKpPOJAJIEMEHTHI,
MUKpO3JIeMEeHThl. Boga 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOJAbI U MHUHEPAIBbHBIX BEHIECTB B KieTke. [lognepkaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue O€lIKOB. AMHMHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3zamenumble u 3aMeHUMbIE aMUHOKHUCIOTBHI. AMHUHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYPbI
OCNIKOBOM MOJICKYJIbI (TIepBUYHASI, BTOPUYHAS, TPETUYHAS M UYETBEPTUUYHAS CTPYKTYpa).
XuMuyeckue cBoiicTBa 0enkoB. buonornueckue GpyHKIMU OEIKOB.

®epMeHThl — Ouonornyeckue karanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTP,
cyoctparHas crnenuduyHocth. Kodepmentsl. Butamunbl. Otiauuus ¢GepMEHTOB  OT
HEOPTraHUYECKUX KaTalInu3aTOPOB.

VYrneBoabl: MoOHOcaxapuiabl (TJIOKo3a, pubo3a U Je30Kcupubdo3a), Iucaxapuabl
(caxapoza, nakTo3a) M MoOJUcaxapuabl (Kpaxman, TIUMKOTeH, IeJulono03a). buonorunueckue
(GyHKLIMH YTIIEBOJOB.



Jlumuael: Tpurauuepuasl, (ochomunuasl, crepouabl. [ uapodunbHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue Gpynkuuu aunuaoB. CpaBHEHHE YTIEBOAOB, OSIKOB U JIMIHIOB KaK
VMCTOYHUKOB YHEPTHH.

Hyxkneunossie kucnorsl: JJHK u PHK. Hykiieotnasl — MOHOMEpHI HYKJIIEMHOBBIX KUCIIOT.
Crtpoenne u ¢ynkuuu JIHK. Ctpoenue u pyukiuu PHK. Bunet PHK. AT®: crpoenue u
GbyHKIUH.

[uronorus — Hayka o kiertke. Kierounas teopust — npumep B3aUMOJIECUCTBUSA UIEU U
(akTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUEHUS KIETKH.

Krerka kak 1enoctHas xuBas cucrema. OOIue MpU3HaKU KIETOK: 3aMKHYyTasi Hapy KHas
MeMOpana, moJiekybl JIHK kak reHeTndeckuit anmapar, cucteMa cuHTe3a Oeska.

Tunel KIETOK: JSyKapuoTHuecKas M mnpokapuotuueckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyecko kieTku. Kierounas creHka Oaktepuil. CTpoeHHE SYyKapUOTUYECKOU
kJeTki. OCHOBHBIE OTJIMYUS PACTUTENLHOM, >)KUBOTHON U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIUKC, UX (DYHKIIUH.
[Ina3zmatnueckas memOpaHa, e€ cBokcTBa W (¢QyHKUuMW. lluTomnasma u €€ OpraHoupbl.
OnnomemOpannble  opraHouasl  kjetku: OIIC, ammapat [oibmku,  JIU30COMBI.
IlomyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHTOXOHAPWUH, IUIACTUABL. [IpoucxoxaeHue
MUTOXOHIpHM W muactun. Buasl mnactun. HememOpaHHble OpraHOUIBI KIETKH: PUOOCOMBI,
KJIIETOYHBI I[E€HTP, UEHTPUOIU, PECHUYKH, JKTyTUKH. DYHKIUMU OPraHoujoB KIETKH.
Bxurouenus.

SAnpo — perynasTopHbli ueHTp kieTku. CrpoeHue sapa: sjaepHas 000J0uKa,
KapHoIlUia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankimun, K. M. bap.

Juarpammbl:  «Pacripenenene XMMHUYECKUMX JJEMEHTOB B HEXUBOW IIPUPOAE»,
«PacripeneneHre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuier u cxembl: «llepuonuueckas Tabiuila XMMUYECKUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOAbD»Y, «buocunTe3 Oenka», «CTpoeHue MoJekynbl Oenka», «CTpoeHue
dbepmentay, «Hyxneunosbie kucinotel. JIHK», «Ctpoenue moinexynbsl ATy, «CtpoeHue
AYKApUOTUYECKON KIEeTKn», «CTpoeHue 3KUBOTHOU KIETKH», «CTpOEHUE pacTUTEIbHOU
KIIETKW», «CTpOeHHE MPOKAPUOTUUYECKOU KIETKN», «CTpoeHue siapa KIETKH», «YTIIEBOABDY,
«JInnuaen.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYyIOBaHUE Jis MPOBENEHUS HAOIOJECHUH,
M3MEPEHUM, IKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIBHBIX, JKUBOTHBIX U OaKTepUaTbHBIX
KJIETOK.

JlabopaTtopHble M mpaKkTHYecKHe padoThI:

o JlabGoparopnas padota Ne 1. «3ydeHne KaTaauTUHYECKON aKTUBHOCTH (hePMEHTOB
(Ha mpuMepe aMuia3bl WA KaTalla3bl).



o JlaGoparopHnas pabota Ne 2. «M3yueHune CTpoeHUs KIETOK PACTEHUM, ’KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENIapaTax U X OMHUCAHUEY.

Tema 4. ’KusHenesTeIbHOCTh KJIETKH.

OOMeH BellecTB, WM MeTaboau3M. AccUMWIALMS  (TUIACTHYECKUH OOMEH) H
TUCCUMUJIISIUS (PHEPreTUYeCKu OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTadoM3Ma.
Ponb 3aK0HOB COXpaHEHUs BEIIECTB U SHEPTUHU B TOHUMAHUHU METa00IM3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(dHBIN U reTepoTpodHbiid. Poib dpepMeHTOB B 0OMeHe
BEIIECTB U MIPEBPAILICHUH SHEPTUH B KIIETKE.

®otocunte3. CBeroBass u TeMHOBas (a3pl (orocuHTeza. Peakuuu QorocuHTesA.
OddextuBHOCTh (PoTOCHMHTE3a. 3HAUeHHE (POTOCHMHTE3a I KM3HU Ha 3emiie. BnusHue
ycioBuM cpebl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUN.

XeMocuHTe3. XEeMOCUHTE3UPYIOIINe OaKTepuu. 3HAaUYCHUE XEMOCUHTE3a JJIA KU3HU Ha
3emie.

OHepreTuueckuii oOMeH B  KjeTKe. PaciieruieHue BeHIecTB, BBIJCICHUE U
AKKyMYJIUPOBaHUE OJHEPruu B KJIETKE. OTanbl SHEPreTUYECcKOro oOMeHa. [nukomus.
Bbpoxenue u ero Bunbl. KucnopoaHoe okuciaeHue, Wik KJIETOYHOE JbixaHue. OKUCIUTEIbHOE
dhochopunupoBanue. I HEKTUBHOCTH IHEPTETHUECKOTO 0OMEHa.

Peakiuu marpuunoro cunTte3a. ['enernueckas wuHpopmarus u JIHK. Peammszarnus
reHeTU4YEeCKO MHPOpMaluU B KJIETKe. |'eHeTuueckuil Ko U ero cBoicTBa. TpaHCKpUIuus —

MatpuuHbli cuHTe3 PHK. Tpancmsmus — OuocuHTe3 Oenka. OTambl  TPaHCIHSLMM.
Konuposanue amuHokuciot. Posb pubocom B OnocuHTe3e Oernka.
Heknerounsie ¢opmbl xu3Hu — Bupychl. Hcrtopuss otkpeitus BupycoB (. U.

NBanoBckuit). OcoOCHHOCTH CTPOCHHS M >KM3HEHHOTO IMKIIa BHUpPYycoB. bakrepmodarm.
bone3nn  pacreHui, JKMBOTHBIX M  YEJOBEKAa, BbI3bIBAEMBIC BUpycamMH. Bupyc
uMmyHoaepuiurta yenoseka (BMY) — Bo3Oymutens CIIMla. OOpatHas TpaHCKpHUMLMS,
peBepTasa u untTerpasa. [Ipodunaktuka pacpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiet u  cxembl: «Tumbl  nuTaHusy, «Mertabomu3zm», «MUTOXOHIPUSY,
«JHepreTuyeckuit ooMeny», «Ximopormiacty, «Dotocunrtesdy, «Ctpoenue JTHK», «Ctpoenue u
dbyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «[eHetmueckuit kom», «Bupycem,
«bakrepuodarn», «Ctpoenue wu >ku3HeHHbIM 1wWkia Bupyca CIIM]/la, Oakrepuodaray,
«Pennmukanus JTHK.

Oo6opynosanue: monenu-anmukauu «Yasoenue JJHK u tpanckpunuus», «buocunres
oenka», «CTpoeHue KIeTKn», Moaens cTpykTypsl JJHK.

Tema 5. PasMHOKeHUe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, uinu >KU3HEHHbIM HUKN kieTku. MuTepdaza u murto3. Ilpomeccsl,
nporekatone B uHTepdaze. Perukanus — peakius marpuyHoro cunrte3a JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIA HA0Op — KapUOTHIL. JIUIUIOWIHBINA U TarIOWIHBIH XPOMOCOMHBIC



HaOopbl. XpomaTuabl. L{luTonornyeckne 0CHOBBI Pa3MHOKEHHUS U MHAUBUIYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cramgum murtosa. IIponeccel, mpoucxonsdiiyue Ha pasHbIX
CTaJusX MUTO3a. BUONIOrnYecKuil CMBICI MUTO3a.

[Iporpammupyemast rubesb KJIETKU — arnomnTo3.

@opMbI pa3MHOXKEHHUS OpraHu3MoB: Oecrosoe M 1oJioBoe. Buupl Oecnosioro
Pa3MHOXEHUS: JACJICHUE HAJBOE, TOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE,
BETE€TaTUBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE IJIA
CEJIEKIINH.

[TosoBOE pa3MHOKEHUE, €TO OTIIMYMS OT OECIIONOTO.

Meito3. Cragun menosza. Ilpoueccel, mpoucxoasmuye Ha craausax menosa. [loBeneHune
XpoMocoM B merno3e. Kpoccnarosep. bruosiornuecknii CMbICHI U 3HaYEHUE MEN03a.

["amerorenes — npoiecc 00pa30BaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10710BbIE jKene3bl:
CEMEHHUKH U auuHUKU. OOpa3oBaHHUE U PA3BUTHUE IMOJIOBBIX KJIETOK — raMeT (CrepMaTo3ou,
SUIEKIIeTKa) — crepMaToreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOEHUS SMIEKIETOK M
criepmaTto3onioB. OmnogorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOT€HE3). DMOPHOHAIBHOE pa3BUTHE (SIMOPHOTEHE3).
Otamnbl SMOPUOHAIIBHOTO PAa3BUTHUSI Y TO3BOHOYHBIX >KMBOTHBIX: JPOOJIEHUE, TacTpyJIsIus,
opranorenes. IloctaomOpuonanpHOe pa3BuTHE. TUNBI MOCTAIMOPUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusHHMe cpelbl Ha pa3BUTHUE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOKIAEHHBIE YPOICTBA.

Poct m pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHHUSA: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl u cxembl: «POpMBI Pa3MHOKEHUSI OPraHU3MOBY, «J{BOWHOE OIUIOAOTBOPEHUE
y LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHHE pacTeHU», «JleleHne KIeTKu
Oakrepuitn, «CTpoeHHE TOJIOBBIX KJIETOK», «CTpoeHuEe XpoMOCOMBI», «KIeTOUHBINA MUK,
«Pemmkanusa JTHK», «Muto3», «Menos», «IIpssmoe u Henpsimoe pa3zButue», «l'amerorenes y
MJIEKOMUTAIOIINX U YeJIoBeKa», « OCHOBHbBIE CTaJAMH OHTOTEHE3a.

O6opynoBanue: MUKPOCKOI, MHUKpomnpenapaThl «CrnepMaTo30MIbl MIIEKONUTAIOIIETOY,
«Siueknerka muekonuTarouiero», «KapuoknHes B KileTKax KoOpelika JyKay, MarHuUTHas
MoJeab-anmIukamus «Jlenenue kietkn», moaenb JIHK, moxens meTada3znoit XpoMOCOMEI.

JlaGopaTopHble M NpakTU4YecKUue padoThbl:

o JlaGopatopnas pabora Ne 3. «HabmoaeHue MyuTo3a B KJI€TKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKpOTIpenapaTax».

o JlabGoparopnas padota Ne 4. «M3ydeHue CTpoeHHs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacsieicTBEHHOCTh U MI3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. lctopus pa3BUTHS TEHETUKH. Posb muTosioruum u
SMOpPHUOJIOTUM B CTAHOBJIEHWU TE€HETUKU. Bkiaa poccHilCKUX U 3apyOeKHbIX YYEHBIX B
pa3BUTHE TEHETHKW. MeToabpl TeHEeTUKH (TUOPHUIONIOTHYECKUN, IUTOTCHETHYECKUM,



MOJIEKYJISIpHO-TeHETHUeCKUi ). OCHOBHbBIE T€HETUYECKHE MOHATHS. [ 'eHeTnueckasi CUMBOJIUKA,
HCMOJIb3yeMasi B CXeMax CKpPEUIMBaHUM.

3aKOHOMEpPHOCTM  HACIIEJIOBaHUSI MPU3HAKOB, YycTaHoBieHHble [. Mengenem.
MoHorubpuiHoe CKpelrMBaHue. 3aKOH €IUHO0-00pa3usi TUOPHUIIOB TMEPBOrO TOKOJICHUS.
[IpaBmiio AOMUHUPOBaHUA. 3aKOH PACHICTUICHUS NPU3HAKOB. ['WMIOTE3a YHUCTOTHI TaMeT.
[TommHOE M HEMTOTHOE JOMUHUPOBAHHUE.

JlurnOpuaHOe CKpelllMBaHWE. 3aKOH HE3aBUCHMOIO HACIEIOBAHHUS MPU3HAKOB.
[{uTroreneTnueckrue OCHOBBI AUTHUOPUAHOIO CKpEIIMBaHUS. AHAIM3UPYIOIIEE CKpPEIIMBAHUE.
Hcnonb3oBaHre aHATU3UPYIOMIETO CKPEIIUBAHUS JJIsl ONIPEACIICHUS] TEHOTHUIA OCOOH.

CuerienHoe HacienoBanue mpusHakoB. Pabora T. Moprana mno crenjieHHOMY
HACJIEIOBaHNIO TeHOB. HapyleHne cuerieHust FeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. [ eHeTnYecKue KapThl.

['enetuka nona. XpoMOCOMHOE ONpPEIEIICHHUE 10J1a. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
I'omoramerHele U rereporaMeTHble OpraHu3Mbl. HaciienoBaHue NMPU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

N3MeHunBOCTh. BuHIIBI M3MEHUYMBOCTH: HEHACJICACTBEHHAs W HacJeACTBEHHas. Poib
Cpelbl B  HEHACJIEICTBEHHOW HW3MEHYMBOCTH. XapaKTEpUCTUKA  MOJU(DUKAIMOHHOU
W3MEHUYMBOCTH. BapuanmoHHBIM psf U BapualMoOHHas Kpusas. Hopma peakuuu npusHaka.
KonnuecTBeHHbIE M KayeCTBEHHbIE TMpPHU3HAKM U UX Hopma peakiuu. CBolcTBa
MOJIU(PUKAIIMOHHOW U3MEHUYUBOCTH.

Hacnencreennas, 7M1 FEHOTUNNYECKAs, U3MEHYHUBOCTb. KombOunaTuBHas
M3MEHYMBOCTh. Meio3 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOW WM3MEHYMBOCTH.
Myrtanonnast ”3MeHuYuBOCTh. Kitaccudukaiys MmyTainuii: reHHbIe, XpOMOCOMHBIE, TEeHOMHBIE.
Yactora U npuyuHbl MyTanuid. MyTareHHble (DakTopbl. 3aKOH TOMOJIOTMUECKHX PSIOB B
HacyeacTBeHHOoM n3MeHunBoctr H. M. BaBuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uvenoBeka. Kapumortun denoBeka. OCHOBHbIE METOAbl T'€HETHKUA YEJTOBEKA!
reHeaJIOTMYeCKuil, OJNU3HENOBBINA, ITUTOTEHETUYCCKUNA, OMOXUMUYECKUNA, MOJICKYJISIPHO-
reHeTnyeckuii. COBPEMEHHOE OIpPEICICHUE TE€HOTHUNA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
r€HOTUIIMPOBaHUE, B ToM uucie ¢ nomonisio [11P-ananu3a. HacnenctBenHbie 3a001eBaHUs
YyeJjoBeKa: TeHHbIe 00JIe3HH, OOJIE3HM C HACJIEICTBEHHON MPEApacroioXeHHOCTHIO,
XpoMocoMmHbIe Oosie3Hn. ComaTH4ecKue M TeHepaTuBHbIE MyTaruu. CTBOJOBBIC KIIETKH.
[Ipuntunel  3m0poBOTO  OOpa3a >KWU3HHW, JUATHOCTUKH, NPOMUIAKTUKA U  JICUCHUS
F€HEeTUYECKUX  Oosie3Hel.  MeauKO-TeHeTUUEeCKOe  KOHCYJIBTHUPOBAHWE.  3HAUYCHHE
MEIUIMHCKON TE€HETUKH B TMPEJOTBPAIICHUA M JICUEHUHM TEHETUYECKUX 3a00JeBaHui
YEJIOBEKA.

JleMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Peconckuii, H. 1. BaBunos.

Tabnuupl 1 cxembl: «KMOHOTHOPUIHOE CKPEILIMBAHUE U €T0 IUTOT€HETHUYECKasi OCHOBAY,
«3aKOH pacCIICIUICHUsI U €ro IUTOr€HETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeT»,



«/lurubpunnoe ckpemmBanue», «l{uTomornyeckne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Menos», «B3anmoaenucTBUE aIeNbHBIX TE€HOB», «l'e€HeTMYecKkue KapTbl paCTEHH,
’KUBOTHBIX U YEJIOBEKa», «I eHeTnKa 1nojuay, «3aKkOHOMEPHOCTH HACJIEJOBAaHUs, CUEIJIEHHOTO C
nonom»,  «Kapumotunel  yenoBeka WM KMBOTHBIX»,  «Bumgel  mM3MeHUMBOCTHY,
«MoaudukanmonHas U3MeHYMBOCTHY, «HacnenoBanue pesyc-dakrtopay, «l'eHeTuka rpyril
KpOBW», «MyTallMOHHAsA N3MEHYUBOCTHY.

ObopynoBanue: Mojaenu-anmiukanun «MoHOruOpuaHOe CcKpemuBanuey, «HemomHoe
JTOMHHHUpOBaHUE», «JluruOpuaHoe ckpemmBaHuey», «llepekpécT XpoMocom», MUKPOCKON U
Mukponpenapar «Jlpo3odunay (Hopma, MyTariuu GopMbl KPbUILEB U OKPACKH Tella), repoapuii
«I'opox oCeBHON.

JlabopaTopHbIe U MpaKTHYECKHE PadOThI:

o JlaGopatopnas pabora No 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETapaTax».

o JlabGoparopnas pabora Ne 6. «M3ydyeHne MOAMPUKANMOHHON H3MEHYMBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PsiJIa U BAPUALIMOHHOW KPUBOW.

o JlabGoparopnas pabGota Ne 7. «AHanmu3 MyTanuii y Apo3o(uibl Ha TOTOBBIX
MHKpOIpenapaTax.

e IlpakTtuueckas padota Ne 2. «CocTaBlieHHE U aHATU3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexiusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U MpoLecc. 3apokKACHUE CEIEKIMU U JoMecTukanus. Yuenue H. H.
BaBuioBa 0 1EeHTpax MPOUCXOXKIECHUS M MHOrooOpasusi KyJbTYpPHBIX pacTeHui. LleHTpsl
MIPOUCXOKICHUS TOMAIIIHUX )KUBOTHBIX. COpT, mopoAa, IITaMM.

CoBpeMeHHbIE METO/IbI CeJeKIUnU. MacCOBbIN U MHIUBUYAIbHBIA OTOOPHI B CEJNEKIIUU
pacteHnii u KUBOTHBIX. OIlleHKa J3KcTepbepa. bBIM3KOPOACTBEHHOE CKpEIIMBAaHUE —
uHOpuauHr. Yncras nunusa. CKpelllMBaHUe YUCTBIX JMHUN. ['eTepo3uc, nuinm rubpuiHas cuia.
HepoactBenHoe ckpemmBaHue — ayTOpuauur. Otpan€éHHas TUOpuau3anus U e€ YCIEeXH.
HckyccTBEHHBINM MyTareHe3 M IMOJIYyYE€HUE IMOJIUILIONIOB. [[OCTHKEHUS CEJIEKIIMU PACTECHHM,
KABOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHONMOTMs Kak OTpacib MPOU3BOJACTBA. |'€HHAs WH)KEHEpHs. ITallbl CO3JaHUS
pekoMmOunanTHOM [IHK u Tpancrennbix opranusmoB. Knerounass wHxkenepus. Kierounbie
KYJIbTYPBI. MuxkpokioHanbsHOE pa3sMHOXEHUE pacTeHUN. KionnpoBanue
BBICOKOTIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. JKOJIOTUYECKHE M ITHUYECKHE
npobsembl. [MO — reHeTndeckn MOAUQPUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. /I. Kapnieuenko, M. ®@. MBaHOB.

Tabmuubr u cxembl: kapta «lIeHTpBI TMPOUCXOXKIACHUS W MHOTOOOpaswsi KyJIbTYPHBIX
pactenui», «lloponbl gOMamHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX PacTEHUI»,
«Otnanéunas rubpuausanus», «Paboter akagemuka M. ®. HBanosay, «llomummonmus»,
«O0BeKThl OMoTEXHONOTUNY, «KileTouHble KyIbTYphl U KJIOHUpOBaHUEe», «KoHcTpynpoBaHue
U TIEPEHOC TEHOB, XPOMOCOMY.



ObopynoBaHue: MYJSKU IJIOJI0OB U KOPHEIJIOJOB TUKUX (POPM U KyJIbTYpHBIX COPTOB
pactenuii, repoapuit « CenbCKOX03sIiICTBEHHBIE PACTCHUS.
JlabopaTtopHble M NpakTHYecKHe padoThI:
e Okckypeus «OCHOBHBIE METObI U JJOCTHXKEHHUS CEJIEKIIMU PACTEHUM U KUBOTHBIX
(Ha CENeKUMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3SMCTBO, Ja00paTOpUI0 AarpOyHMBEPCHUTETA WIIH
Hay4HOI'O LIEHTPA)».

11 KITACC

Tema 1. DBoJIIOIIHOHHASI OHOJIOTHSL.

[Ipennocbulku BO3HMKHOBEHUS 3BOJIIOMOHHON TEOPUHU. DBOJIOIUOHHASA TEOpUS U €€
MecTO B Ouosoruu. BiusiHue 3BOJIIOIIMOHHON TEOPUM Ha pa3BUTHE OMOJIOTUH U IPYTUX HAYK.

CBuzerenbcTBa 3BoOMOLMM. [laneoHTonornueckue: Mocien0BaTeIbHOCTh MOSBICHUS
BUJIOB B TAJCOHTOJOTMYECKOM JjeTonucHu, mnepexoanbie ¢opmbl. buoreorpaduueckue:
CXOJICTBO U pazinuue ¢hayH v QJop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOJICTBA M PA3IMUUS SMOPHUOHOB PA3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTETHLHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJIOTUYHbIC, PYIUMEHTapHbIC OpraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHU3MOB HACIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX IMyTEH Yy BCEX OPTaHU3MOB.

OBomonnonHas Teopuss Y. [lapBuna. IIpeanochblikv BO3HMKHOBEHUSI JapBUHHU3MA.
JIBvoKymire Cuiibl DBOJMIONUH  BUAOB 10 JlapBuHY (M30BITOYHOE pPAa3MHOXEHHE TpU
OTPaHUYEHHOCTU PECYPCOB, HEOMNpeAeNEHHAas HU3MEHYMBOCTh, OOphOa 3a CyILIECTBOBAHHUE,
€CTeCTBEHHBIN 0TOOD).

Cunretuueckas teopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBosonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIFOIUH.

JBrxyimue cuibl (pakTopbl) SBOJIOLUHA BUIOB B Mpupojie. MyTallMOHHBIN Mpoliecc U
KOMOWHATUBHAs WM3MEHUYMBOCTh. [lomysnsiiiMOHHBIE BOJHBI W JApeid reHoB. M3omauus wu
MUTpaIysl.

EcrtecTBennbiit oTO00p — Hampamstomuii Gaktop sBosonun. GopMbl €CTECTBEHHOTO
otbopa.

[Ipucnoco6eHHOCT, ~ OPraHM3MOB ~ Kak  pe3yjiabTaT  dBoJionuu.  [Ipumepsl
MIPUCIIOCO0JICHUH Y OpraHu3MoB. ApoMop(dO3bl U UIUO-a AT TAL|H.

Bun u BumooOpazoBanue. Kputepunm Buma. OcHOBHblE (GOPMBI BHUI000pA30BAHUS:
reorpaduyeckoe, 3KOJIOrHueCcKoe.

Makpoossosrorusi. @opmbl 3BoOJIONHH: (PUTeTUYECKAst, TUBEPTreHTHAs,, KOHBEPTeHTHAS,
napayenbHas. HeoOpaTumMocTh 3BOIOLUU.

[IpoucxoxaeHne  OT  HECNEIMAIUM3UPOBAHHBIX  IpenkoB.  I[Iporpeccupyromas
crienuanu3anys. ATanTUBHAS padaliysl.

JleMoHcTpanuu:



[Toptpetsr: K. JIunneit, K. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exxens, @. Mromep, A. H. CeBepiios.

Tabmuupr u cxemsl: «Pa3BUTHE OpraHMYECKOro MHpa Ha 3emie», «3apoAbllu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «PopMmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«EctectBeHHblil  0TOOp», «MHOroob6pasue copToB pacTeHuit», «MHorooOpasue MOpoJ
KUBOTHBIX, «ITomymsammy, «MyTtannonHnas U3MEHYUBOCTbHY, «ApoMopdo3bD»,
«Mmmnoananramumny, «O0mas nereHepanus», «JBrwkymue cwibl 3Bomonuny, «Kapra-cxema
mapipyta myremiectBus Y. Japsunay, «boprba 3a cymiectBoBanue», «IIpucnoco6ieHHOCTb
opraHusMoBy, «['eorpaduyeckoe BUI000pa3zoBaHuey», « IKOJIOTHUECKOE BUI000pa30BAHKE.

O6opynoBanue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMKU TUIIAMHU OKPACKH, HAOOP TJI0I0B
u ceMsH, koyekuus «IIpuMepsl 3alUTHBIX MPUCHOCOONEHUN Yy JKUBOTHBIX», MOJENb
«OCHOBHBIE HAINpaBIEHUS 3BOJIOUUN», O0BEMHasg Mojaenb «CTpOeHHE TOJIOBHOTO MO3ra
IT03BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoJuieKuus «DPOpMbl COXPAHHOCTH HCKOMAEMBbIX
KUBOTHBIX U pacTEHUI», MoJIelb anmuukanus «llepexkpéct xpomocoM», BIaKHbIE MpenapaThl
«Pa3ButHe HacekoMoroy», «Pa3BuThe JATrymKun», Mukpomnpenapar «J/[pozoduia» (HOpMa,
MyTalu GOPMbI KPbUTLEB U OKPACKH TENA).

JlaGopaTopHblie U NpakTHYeCKUe padoThI:

o JlaGoparopnas pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHIO».

o JlaGopatopnas paborta Ne 2. «Onucanue NpUCTOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHay4dHbIE€ IPEACTABICHUS O 3apOKIACHUHU XKU3HHU. HayuHble THIIOTE3bl BO3HUKHOBEHHUS
KU3HU Ha 3emiie: abuoreHe3 W maHcrepMusi. XuMUYecKas 3BOJIONUS. AOUOTEHHBIN CHUHTE3
OpPraHWYECKUX BEUIECTB W3 HEOPTraHWYECKUX. OKCHEPUMEHTAIBHOE IOATBEPKICHUE
XUMHYECKON HBOJIONMH. HavanpHple dTanbl OHoOJIOrHYecKor »Boirormu. | umoresa PHK-
mupa. dopmupoBanre MEeMOpPaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKIECTKH. [lepBbie
KJIETKH U UX 3BOJIIOIMS. DOPMUPOBAHUE OCHOBHBIX I'PYIII dKUBBIX OPTaHU3MOB.

Pazgutne xu3Hum Ha 3emsie 1o spaM W nepuoaam. Karapxen. Apxenckas u
npoTepo3oiickas 3pwl. [laneo3olickas spa u €€ mnepuoabl: KeMOPUUCKUH, OPAOBUKCKHUM,
CUJTYPUHCKNN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kalino3oiickas 3pa u €€ nepruopl: MajIeOr€HOBBIN, HEOT€HOBBIM, AHTPONOT€HOBBIH.

XapakTepuCTUKa KJIMMATa M T€0JOTHYECKUX MpoueccoB. OCHOBHBIE ATallbl ABOJIIOLHU
pPacTUTEIHHOTO M XUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil U KXUBOTHBIX. llosBreHue,
pPaCUBET ¥ BEIMUPAHUE IPYIIN KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oTpaxeHue 3BOIOLIUU. OCHOBHBIE CUCTEMATHUYECKUE
IPYIIbI OPraHU3MOB.



OBOJIIOIMSA YelIOBeKa. AHTpOIOJIOTMS Kak Hayka. Pa3BuTue mnpeacTaBiIeHUNA O
MPOUCXOXKJCHUHN YelloBeKa. MeTonbl M3ydeHHs aHTporioreHe3a. CXOJCTBa W pas3iMuus
YeJIoBeKa U )KUBOTHBIX. CUCTEMAaTUUECKOE MOJIOKEHUE YETOBEKA.

JBuxymue cuibl (paktopbl) aHTpomoreHeza. HacnencrBeHHass HM3MEHYMBOCTh U
€CTECTBEHHBbIN o0TOOp. OOIIEeCTBEHHBI 00pa3 KWU3HHW, W3TOTOBJICHUE OpYyIUd Tpyna,
MBIIUICHUE, PEUb.

OCHOBHBIEC CTaIMM W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJONUTEKH, UenoBeKk yMenbli,
YenmoBek mnpsaMoxomsamui, YesnoBek HeaHIepTanbCkuil, YenoBek pa3ymHbli. Haxonkwu
MCKOIAEMbIX OCTAaTKOB, BpEMsI CYIIECTBOBaHHUS, 00JIaCTh paclpocTpaHeHusi, 00bEM rOJIOBHOTO
Mo03ra, 00pa3 KU3HU, OPY/IHSL.

Uenopeueckue packl. OCHOBHBIC OOJBIINE pachl: €BpOIECOU IHas (€Bpa3uiickas), HErpo-
aBcTpaliougHas (9PKBAaTOpUalbHAas), MOHTOJOWAHAas (a3uaTCKo-aMepuKaHcKas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJCTABUTENICH YEIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBAHMS.
EnunctBO uenoBeueckux pac. Kpuruka pacuszma.

JlemoHcTpanuu:

[Toptpetsr: ®@. Pean, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabnuiel u cxembl: «Bo3HukHOBeHHE COMTHEUHOM CUCTEMbD», «Pa3BUTHE OPraHUYECKOro
mupa», «PactutenpHas kinetka», <« OKuBoTHas kieTtka», «lIpokapuoTnueckas KIETKay,
«CoBpeMeHHasl CUCTEMa OPraHMYECKOTO MUpay, «CpaBHEHNE aHATOMUYECKUX YEPT CTPOECHUS
YeJIoBeKa U YEJIOBEKOOOPa3HbIX 00e3bsiH», « OCHOBHBIE MECTAa MaJCOHTOJOTUUECKUX HAXOJIOK
MPEIKOB COBPEMEHHOTO 4YeJIOBEKa», «/lpeBHenmme mronn», «/peBHue mogm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeI0BeUEeCKUEe pach».

Oo6opynoBanue: wmynsixku «lIpoucxoxknenue denoBeka» (OIOCTHI aBCTPAIONMUTEKA,
MUTEKAHTPONa, HeaHAepTajblla, KPOMaHbOHIIA), CJICTKHA UM U300paKeHHsI KAMEHHBIX OpYIUN
MEepBOOBITHOTO YeJIOBeKa (KaMHU-YOMIIEPhI, pyouia, ckpediia), reoXpoHOoJIornyeckas Taoauia,
KOJUIEKIHST «DOpMBbI COXPAHHOCTH UCKOIMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpaKTUHYeCKUe padoThI:

o Ilpaktuueckass pabora Ne 1. «/3ydeHne HCKOMAEMBIX OCTAaTKOB PACTCHHUM H
KUBOTHBIX B KOJIJICKITUSX).

e DKCKypcus «DBOJIIOIMS OPraHUYEeCKOTOo Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3msl U OKpYy>Kamoas cpeaa.

DOKoJiorus Kak HaykKa. 3aJaud M pas3iesibl AKOJOTHH. MeTolbl HKOJOTHUYECKUX
HCCIIeIOBAaHUM. DKOJOTUUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHMs ~ OpPraHM3MOB:  BOJIHAs, HA3€MHO-BO3JYyIIHasi, IOYBEHHas,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue ¢akrtopsl. Kimaccudukarus skogorundeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOTIOTeHHBIE. JIeficTBHE AKOTOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (akTophl:  CBET, TeMmIeparypa, BIaKHOCTb. DOTONEpHOIU3M.
[IpucnocoGnenus OpraHM3MOB K JEUCTBUIO abuotuueckux (axtopoB. buonornyeckue
PUTMBL.



buotnueckne ¢daktopsl. Buapl OMOTHUECKMX  B3aUMOJEWUCTBUN: KOHKYpEHIUS,
XUIIHUYEeCTBO, cuMOM03 U ero ¢opwmel. [lapasutusm, Koomepauus, MYTyalu3M,
KOMMeHcanu3M (KBapTUPAHCTBO, HAXJICOHHMUECTBO). AMEHcalu3M, HeHTpaiu3M. 3HaueHue
OMOTHYECKUX B3aMMOAECHCTBUM JUIsl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOJIHBIX COOOILECTBAX.

OKOJIOTUYECKHE XapAKTEPUCTUKU NOMynsuuu. OCHOBHBIE IIOKA3aTeNN IOIYJISLUU:
YUCJIIEHHOCTh, IUIOTHOCTb, POYKJIAE€MOCTb, CMEPTHOCTb, INPUPOCT, MUrpauusd. JluHamuka
YUCJIICHHOCTH MOMYJISIUUU U €€ PEryJIsaLusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

TaOmups! u cxemsl: kapTa «IIpuponnsie 30Hb1 3emin», «Cpenbl OOUTaHMsI OPraHU3MOBY,
«Doronepuoguzm», «llomynsaunm», «3aKOHOMEPHOCTH POCTAa YHUCIEHHOCTH IMOIYJISLIUN
uHpy30pun-Tyhenbkn», «Iuniespie nenm».

JlaGopaTopHble 1 NpaKTHYeCKHEe padoThI:

o JlaGoparopnas pabora Ne 3. «Mopdonoruueckne 0OCOOEHHOCTH PaCTEHUU U3
Pa3HBIX MECT OOUTAHUS.
o JlabGoparopnas pabora No 4. «BnussHuE cBeTa Ha POCT U Pa3BUTHE YEPEHKOB

KoJIeycay.
o Ilpaktnueckas pabora Ne 2. «[loacy€T MIOTHOCTH MOMYJSIMA pPa3HBIX BHUIOB
pacTEHUI.
Tema 4. Coo01ecTBa U IK0JOrH4ecKHe CUCTEMBI.
CooOmectBo  opraHu3mMoB —  OuwornieHo3. CTpykTypel  OWOLE€HO3a:  BHIOBasd,

MIPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Bugsi-nomuHanTel. CBsi3u B OUOIIEHO3E.

DKkojorudeckue cucreMbl (3kocuctemsl). Ilonsartue 06 skocucTeme M OHOreoLEHO3E.
@OyHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMbI: MPOAYLEHTbI, KOHCYMEHTbI, PEIyLIEHTBHI.
KpyroBopoT BellecTB M MOTOK IHEPTHM B dKocucTeMe. Tpoduueckue (muieBbie) YPOBHU
skocuctembl. [lumessie memn u cetu. OCHOBHBIC TOKa3aTeNM JKOCHCTEMBI: OMomacca,
OPOAYKIHS. DKOJIOTUYECKUE MHpaMUAbl: MPOAYKIHMH, YHCIEHHOCTH, Ouomacchl. CBoiCTBa
HKOCHCTEM: YCTOMYMBOCTb, CAMOpPETyJiaLus, pazButue. CyKieccus.

[IpuponHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p M PEK. ODKOCHCTEMA XBOWHOIO WU
IIHPOKOJIMCTBEHHOTO JIeca.

AHTpONOreHHbIE HKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI. bruonoruueckoe u
XO03SIICTBEHHOE 3HAYEHHUE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopasnoobpasue kak gaktop ycroluuBocTH 3kocucteM. CoxpaHeHne OHOIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. . Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u CTpykTypa Ouochepsl.
Kupoe BemectBo u ero ¢ynkiun. OcobeHHocTn 6mochepsl Kak rIodaTbHON IKOCUCTEMBI.
JlnHamudeckoe paBHOBECHE B 0OpaTHas CBSI3b B Onocdepe.

KpyroBopoTsl BemiecTB M OMOr€OXMMHUYECKHUE LMKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHaNBHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBO B Oumochepe 3emiau. AHTpPONOTeHHbIE H3MEHEHHsT B Ouocdepe.
['moGanbHBIE HKOIOTUYECKUE TPOOIEMBI.



CocymiecTBoBaHM€e MpUpoAbl U uenoBeuecTBa. CoxpaHeHHe OuopasHooOpasusi Kak
OCHOBa YycToiuMBOCTH Ouocdepsl. OCHOBA paAMOHATBLHOTO YHPABICHUS MPUPOIHBIMU
pecypcaMy U UX UCHOJb30BaHue. JocTrkeHHs] OMOTIOTMU U OXpaHa MPUPOIBI.

JdeMoHcTpanuu:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl u cxemsl: «llumesbie nenn», «bUoONEHO3: cOCTaB U CTPYKTypay, «IIpupoansie
coobmectBay, «llemn mnuraHus», «IKojoruMueckas nupamuna», «buocdepa U UemoBeK»,
«IJKOCHCTEMa HIMPOKOJIUCTBEHHOIO Jeca», «IJKOCHCTEMa XBOMHOIO Jieca», «bHoneHo3
BOAOEMa», «ArponeHo3», «lIpuMepHble aHTPOIIOTEHHBIE BO3JCUCTBUSA Ha IPUPOLYY,
«Baxneime UCTOYHUKN 3arpsi3HEHHsI BO3AyXa M IPYHTOBBIX Boa», «IlouBa — BakHeWIas
cocraBisitonias  ouochepr», «DakTopel gerpagauumd  nouB», «llapHuKoOBBIA 3PhEKT»,
«®DakTopbl PaAMOAKTUBHOIO 3arpsi3HeHus Ouocdeps», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps», «KpyroBopot
yriepoaa B 6uochepe», «KpyroBopor azora B pupoae».

ObopynoBanue:  Mopenp-ammukanuss — «Tunuunele  OWOUEHO3b»,  repbapuit
«PactutenbHble  coolOmiecTBay, Kosuiekuuu — «buouenos», «Bpenurenu — BaKHEHIIHMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYyp», TepOapuu M KOJUIEKIIMM pPACTEHUAd U KUBOTHBIX,
NPUHALIEKANIME K Pa3HbBIM JKOJOTMYECKMM TIpYIIaM OJHOro Buaa, KpacHas KHuUra
Poccuiickoit @eaepannu, n300pakeHUs] OXPAHIEMBIX BUJIOB PACTCHUM U KUBOTHBIX.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O BUOJIOT'UA
HA BA3OBOM YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBnMBarOTCA TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00y4aronIMMUCS MPOrpaMM CPEAHEro OOIIero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM
Y IIPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType AMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS mIpeamera «buosiorus» BbIIEICHBI
CJIEYIOIIME COCTABIISIIOLIME: OCO3HaHWE OOYYaIOMIMMHUCS POCCHUMCKOW TpaskJaHCKOU
HUJICHTUYHOCTH — TFOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIPEACIICHUIO,
HAJIMYUE MOTUBALMU K OOY4YEHHUIO OHMOJIOTHH, LEJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX
yOeX)AeHHUI JTNYHOCTH Ha OCHOBE KIIFOUEBBIX IEHHOCTEN U MCTOPUUECKUX TPaIULIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOEU JEATEIIBHOCTH LEHHOCTHO-CMBICIOBBIMA  YCTAHOBKAaMH, IIPUCYIUMMU  CUCTEME
Ouonoruueckoro oOpa3oBaHMs, HAIUYME HKOJIOIMUYECKOIO IPaBOCO3HAHUS, CIHOCOOHOCTH
CTaBUTH LICJIU Y CTPOUTH JKU3HEHHBIE ILIAHBI.

JIngHOCTHBIE PE3YIBTATBl OCBOCHHMS IpeaMeTa «bHONorus» NOCTUraroTCs B €IUHCTBE
y4eOHOI U BOCIIUTATENIBHOMN JEATENIbHOCTH B COOTBETCTBUU € TPAJAULIMOHHBIMU POCCUHCKUMHU
COLMOKY/IbTYPHBIMHU, UICTOPUYECKUMU U JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU, IIPUHATBIMU
B OOlIeCTBE MpaBWJIaMUd U HOPMAaMU MOBEIEHUS M CIIOCOOCTBYIOT MpOLIEcCaM CaMOIMO3HAHMS,



CaMOBOCITUTaHUS W CaMOPA3BUTHS, Pa3BUTHSI BHYTPEHHEN MO3ULUH JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YETOBEKY TPYAa U CTaplIEMy MOKOJICHUIO, B3aUMHOTO
YBOKEHUSI, OCEPEKHOTO OTHOLICHHUS K KYJIbTYPHOMY HACJIECIWI0 U  TPaJAUIUsM
MHOTOHAIIMOHAIIBHOTO Hapoa Poccuiickon denepanuu, Npupoae U OKPYKaroIIeH Cpeie.
JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS YydeOHOro mnpeamera «buonorus» mTOJKHBI
OTpakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYaronuxcsi pyKOBOJICTBOBATHCS C(HOPMUPOBAHHOU
BHYTPEHHEW IO3UIMEN JMYHOCTH, CUCTEMOM LEHHOCTHBIX OPUEHTAlWM, MO3UTUBHBIX
BHYTPEHHUX YOCXKJICHHM, COOTBETCTBYIONIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHMCKOTO
00111ecTBa, pacIIMPEHNUE KU3HEHHOTO OIbITa M OIbITA ACATEILHOCTU B MPOIIECCe peau3alluu
OCHOBHBIX HAITPaBJICHUN BOCIIUTATEIIBHOM JICTEIIbHOCTH, B TOM YHUCJIE B YACTH:
1) rpaskIaHCKOr0 BOCIIMTAHUSI:

e chOpPMUPOBAHHOCTh T'PaXJTAHCKOW MO3UIIMK OOYYalOIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOIO OOIIECTBA;

e OCO3HaHHWE CBOMX KOHCTUTYLMOHHBIX IIpaB M 00S3aHHOCTEH, yBaK€HHE 3aKOHA U
MPABOMNOPSIKA;

e TOTOBHOCTh K COBMECTHOW TBOPYECKOM AECATEIBHOCTH MPHU CO3JaHUU YUYEOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX U T[O3HABATEJbHBIX 3aj7a4, BHIIIOJIHEHUU
OMOJIOTHYCCKHUX IKCIIEPUMCHTOB;

e CIOCOOHOCTH OMPENENIATh COOCTBEHHYIO IMO3HMIIMIO IO OTHOIICHHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

e YMCHHE YYMUTHIBAaTh B CBOMX JICUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOACH C pa3HBIMH YOCKICHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMH U
COIIMAJIbHBIM MOJIOKCHUEM;

e TOTOBHOCTH K COTPYAHHYECTBY B ITPOIIECCE COBMECTHOTO BBIMOJHCHHS YYCOHBIX,
MO3HABATEIbHBIX W HCCIEAOBATEIBCKUX 3a/1a4, YBAXXKUTEJIBHOTO OTHOIICHUS K
MHEHHUIO OIIMOHEHTOB MPHU OOCYXIEHUU CIOPHBIX BOMPOCOB OHOJIOTMYECKOTO
COJICp)KaHUS;

e TOTOBHOCTb K TYMaHUTApPHOM U BOJIOHTEPCKOU JESITEIBHOCTH;

2) NIaTPUOTUYECKOTO BOCTIUTAHMS:

e CchOpPMUPOBAHHOCTh POCCUMCKOM TpaxAaHCKOW HWIACHTUYHOCTH, MAaTPUOTHU3MA,
YBAKEHUSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Imepen PoaunHoi,
TOPIOCTH 3a CBOW Kpal, cBOK PoanHy, CBOM fA3BIK M KYyJBTYpYy, IPOLUIOE U
HACTOSAIIEC MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

e I[CHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACICAUI0O U TMAMATHUKAM MPUPOIBI,
TOCTWXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYE;

e CHOCOOHOCTH OIIEHUBATH BKJAJ POCCUUCKUX YUEHBIX B CTAHOBIICHHE U PAa3BUTHE
OWoNOTHH, TTIOHMMAaHUSl 3HAYEHUs OWOJIOTMH B TO3HAHWHM 3aKOHOB TPHPOMABI, B
’KU3HH Y€JIOBEKa U COBPEMEHHOTO OOIIECTRA;

e wujciHasg yOEXIEHHOCTh, TOTOBHOCTh K CIyXeHHIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CybOY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:



OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallUl0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO;
OTBETCTBEHHOE OTHOUICHHE K CBOMM POJHUTENSIM, CO3JAHHUI0 CEMbH HAa OCHOBE
OCO3HAHHOT'O TIPUHATUA LEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuusiMu HapoaoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

S)

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIHOYAs ACTETUKY ObITa, HAy4HOIO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOLIEHUM;
MMOHUMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBUS JKUBOW TPUPOBI U €€ IIEHHOCTH;
TOTOBHOCTh K CaMOBBID@XEHUIO B Pa3HbIX BHAAX MHCKYCCTBA, CTPEMJICHHE
IPOSBIIATh KAYECTBA TBOPUYECKON JTUYHOCTH;

¢puznueckoro BocnuTaHMs, G(GOPMHUPOBAHMS KYJbTYPbI 310POBbA H

IMOIIMOHAJIBHOI'O 6J13FOHOJ1y‘ll/lﬂ2

MMOHMMAaHUE W peanu3alus 3J0pOBOro M 0e30macHoro odpasa >KU3HHU (370pOBOE
NUTaHUe, COOJIIOJIEHWE TUTMEHMYECKUX MpaBWiI M HOPM, cOalaHCHUPOBAHHbBIN
pPEXKUM 3aHATUNA U OTJbIXA, peryiisipHas (u3MYecKass aKTUBHOCTDH), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hHM3HUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHMMaHUE LEHHOCTH MPaBUJ UHIWBUIYAJIBHOTO U KOJUIEKTUBHOIO O€30MacHOro
MOBEJICHUS B CUTYaIUsAX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCNIEACTBUN W HENPUATUS BPEIHBIX MPHUBBIYEK (yHOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTb K AKTHBHOW JIESITEIbHOCTH TEXHOJOTHYECKOWM UM  COLUAIBHOU
HaIPaBJICHHOCTH, CITIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJTHATh TaKyIO JEATEIbHOCTD;

UHTEpeC K pas3iuyHbiM cdepaM TpodeCcCUOHATIBHONW JeATEeIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccun #  peaTu30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TITAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00OpPa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTKEHUU
BCEH KM3HU;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH IIEIeCO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY JKU3HHU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHMS;

NOBBIIICEHUE YPOBHS  DKOJOTHYECKON  KyJbTYphl: NPUOOpPETEHHE  OIbITa
IUTAHUPOBAHUS TIOCTYNIKOB U OLIGHKM MX BO3MOXKHBIX TOCIEACTBUU IS
OKPYXarouen Cpebl;



OCO3HaHWE TJO00ATBHOIO XapaKTepa 3KOJOTHYECKMX MpodieM U myTed ux

peLIeHus;
CIIOCOOHOCTh MCITOJIB30BaTh MPUOOpETaeMble NPU U3YYEHUU OMOJIOTMH 3HAHUS U
YMEHHMSI  NpU  pELlIEHUHd  OpoOsieM,  CBA3AHHBIX C  PAlUMOHAJIbHBIM

HPUPOAOIOIL30BaHUEM  (COONIOJICHHE  TPABWJI  TOBEACHUS B  IPUPOJE,
HAIPaBJICHHBIX HAa COXPAaHCHHWE PAaBHOBECHS B JKOCHUCTEMaX, OXpaHy BHJIOB,
aKocucTeM, orocdepsr);

AKTUBHOC HEMPUATHE ICHCTBHUN, MPUHOCAIIMX BPEI OKPYXKAIOUICH MPUPOIHON
cpezie, YMEHHE MPOTHO3UPOBATh HEOJIArONPHUITHBIC SKOJIOTMYCCKHUE MOCIICACTBUS
peITPUHUMAEMBIX JCHCTBUIA U IPEIOTBPAIATh UX;

HAJIMYUE PAa3BUTOrO HSKOJIOTHMUSCKOTO MBINUICHHUS, SKOJOTHYSCKON KYJIbTYPBI,
OIbITa JCSITEILHOCTH IKOJIOTHYECKOM HaIPaBJICHHOCTH, YMCHHS
PYKOBOJICTBOBAThCSI MMM B TIO3HABATEIIbHON, KOMMYHUKATHBHON W COIMAIbHOU
NPAKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUECKOHN JACSITEILHOCTH dKOJIOTHIECKOH
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKU M OOILIECTBEHHOM MPaKTUKHU, OCHOBAHHOI'O Ha JUAJIOTE KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;
COBEpIIICHCTBOBAHNE SI3BIKOBOM M UWTATENIbCKOW KYJIBTYpPHl KaK CpEICTBa
B3aMMOCHCTBHS MEXKAY JIIOJABMH U TTO3HAHUS MHPA;

NOHUMaHuE CcHenupuKd OHOJOTMM KaK HayKd, OCO3HaHHUA €€ poaud B
(OpMUPOBAHMN PALMOHAIBHOTO HAYYHOI'O MBIIIJICHUS, CO3JaHUM LIEIOCTHOTO
NpEICTaBICHUS 00 OKpY’)KaloIlleM MHUpE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOmiecTBa, B TO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodiemM
COXpPaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCT, B 3HAYUMOCTH OMOJOTMM JUJIsi COBPEMEHHOM IMBHJIM3ALIUU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHsS MEIUIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pellaTb pPECypCHblE MPOOJIEMBbl  Pa3BUTHUS
YeI0BEYECTBA, MOMCKA MyTeH BBIXOJIAa U3 TIOOATBHBIX dKOJOTUIECKUX MPOOIeM U
o0ecrieyeHrs  Tepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHATHLHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECypcoB M (HOPMHUPOBAHHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTH B MOJTYYCHHH OMOJIOTWYECKUX 3HAHUK B IIEINISAX TMOBBIIICHUS
oOuiel KyJIbTypbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTHM, KaK COCTAaBHOH dYacTu
(YHKIIMOHAJIBHOW TPaAMOTHOCTH OOydaromuxcs, (GpopMupyeMol mnpu H3y4YEeHUHU
OMOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB I[IO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MWCIIOJIb30BaTh IOJIy4YaeMble 3HAaHUSA JUId aHaiuu3a |
OOBSICHEHUSI SIBJIEHUM OKPY’KAOLIEro MUpa U MPOUCXOAIINX B HEM M3MEHEHMH,



yMEHUE JieJlaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HAa OCHOBE HAYYHBIX (DAKTOB W
MMEIOIIHNXCS JAHHBIX C IEJTbIO TTOJIYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

e CIIOCOOHOCTH CaMOCTOSATEILHO HCIIOJb30BAaTh OHMOJOTHYECKHUE 3HAHHUSA JJIA
pEIICHUS TIPOOJIEM B pEaIbHBIX KU3HCHHBIX CUTYAIIHSX;

e OCO3HAaHHWC IICHHOCTH HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIC;

e TOTOBHOCTH M CITIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO M CAMOOOPa30BaHUIO,
K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHHMHA IO OWOJOTMH B COOTBETCTBHH C
YKU3HCHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHS yU4eOHOTO MpeaMeTa «bHoIorus» BKIIOYAIOT:
3HaUYMMbIE I (OPMHUPOBAHHUS MHPOBO33PCHUS OOYYAIONMIUXCS MEKIUCIUTLINHAPHBIC
(MexxnpenMeTHble) OOIleHAayYHbIE TMOHATUS, OTPAXAIOIIUE IEIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U cnerupuKy METOAO0B MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SIBJICHUE, MPOIIECC, CUCTEMa, HAYYHBIN (DAKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHUs, UCCIeNIOBaHNe, HAOMIOICHNe, W3MEPEHUE, OKCIEPUMEHT U JIPYTUX),
YHUBEpCaIbHbIC ydeOHbIC MeHCcTBHs (ITO3HABATEIbHBIE, KOMMYHUKATUBHEIC, PETYJISATHBHBIC),
obOecrieunBawonye ¢GopMUpoBaHWe  (PYHKIIMOHAIBHOW TI'PAMOTHOCTH W COIMAIBHOU
KOMIIETCHIIUM  OOYyYaloluXxcsi, CIOCOOHOCTh OOYYaronIuXcsi HCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKIE 3HAHUS W YHUBEpPCAJIbHBIC yUeOHBIC NCUCTBUS B
ITO3HABATEJIbHON U COLMAIIBHOW MPAKTHKE.

MeranpeaMeTHbIe pe3yiabTaThl OCBOSCHHUS MPOTPAMMBI CPEAHETO 00IIero oOpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBJajieHUe YHHBEPCAJbLHBIMH Y4€OHbIMH MO3HABATEIbHBIMHU JeHCTBUSIMMU:

1) 6a30BbIe JJOTHYECKHE TeCTBHA:

e CaMOCTOATENBHO (POPMYIHMPOBATH M aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTPHBATh
€€ BCECTOPOHHE;

e HCIOJH30BATh NPU OCBOCHHUH 3HAHHWK MPUEMBI JIOTHUYECKOTO MBIIIICHUS (aHAIN3a,
CUHTE3a, CpaBHEHMs, Kiaccudukanuu, oOOOIIeHHs), paCKpbIBaTh CMBICI
OMOJIOTUYECKHUX TOHATHN (BBIACIATh UX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TTOHSATHSIMH);

e ONpENeNaTh IENN JeATEILHOCTH, 3aJlaBas TMapaMeTpbl U KPUTEPUU UX
TOCTIKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTH C TTIOCTABICHHBIMU LIETISIMU;

e HCIMOJb30BATh OWOJOTHYECKUE TMOHATUS JUIsl OOBSCHEHUS (PAKTOB U SIBICHHIM
YKUBOU MIPUPOIBI;

e CTPOUTH JIOTHUECKHUE paCCYX ACHUS (MHAYKTUBHBIC, IETyKTUBHbIE, IO aHAJIOTUN),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSIX,
(bOpMyIHpPOBATH BHIBOJIBI U 3aKITIOUCHUS;



IIPUMEHATh CXEMHO-MOJENBbHBIE CPEACTBA ISl NPEACTABICHUSA CYLIECTBEHHBIX
CBA3€H M OTHOUIEHUWI B M3y4aeMbIX OHOJIOITMYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEUYHI PAa3HOTO pPOJa, BBISIBICHHBIX B PAa3IWYHBIX HHPOPMAIIMOHHBIX
UCTOYHUKAX;

pa3palaTeiBaTh IUIAH pEUIEHMsT NpoOJIeMbl C YYETOM aHalIW3a HMEIOLUXCA
MAaTEPUAIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATh COOTBETCTBHUE PE3YJIHTATOB
L[EJIIM, OLIEHUBATh PUCKU IOCIIEICTBUH ACATEIBbHOCTH;

KOOPAVHUPOBATh U BBINOJHATH PabOTy B YCIOBHUSIX PEaIbHOrO, BUPTYaJIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIeI0BATEIbCKHE TeHCTBHSI:

BJIQ/JICTh HAaBBIKAMHU Y4YEOHO-UCCIEAOBATEIILCKONM U MPOECKTHOM JesATEIbHOCTH,
HaBBIKAMHM  pa3pelieHuss MTpoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY  TIOMCKY  METOJOB  pEIICHMs]  MPAKTUYECKUX  3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METOJ0B NTO3HAHUS;

WCIIOJIb30BaTh PA3IMYHBIC BUJIBI JICATEIBHOCTH IO IMOJIYYECHHI0 HOBOTO 3HAHUS,
€ro UHTEpIpETaIy, IPEoOPa30BAHUI0 U MIPUMEHEHHUIO B YUEOHBIX CUTYyaIUsX, B
TOM YHUCIIE TIPU CO3/IaHUU YUYE€OHBIX U COITUATBHBIX TIPOEKTOB;

dbopMupoBaTh Hay4YHBIM THUM MBIIIJICHUS, BJIaJIETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATHUSIMU U METOJIAMU;

CTaBUTh U  (POpMYyJIHpPOBaTH COOCTBEHHBIE 3a7audl B  00pa3oBaTeNbHOMN
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3HU M aKTyaJIu3UPOBATh 33/1a4y, BbIABUTATh
TUTIOTE3y €€ peIIeHHs, HAaXOAuTh AapryMEHThl ISl JI0KAa3aTelbCTBAa CBOMX
YTBEPXKICHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHaJIM3UPOBATh MOJYYEHHBIE B XOJAE PEIICHUS 33a/aud Pe3yJbTaThbl, KPUTHUYECKU
OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBUSIX;
JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;
OCYUIECTBJISATh I1EJCHANPABICHHBIA TOUCK MEpeHoca CpPEACTB U CIOCOOOB
NercTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETh TEPEHOCUTh 3HAaHWS B TIO3HABATEIBHYID M TPAKTUYECKYIO O00JacTH
KUZHEACATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, MpeajaraTb OPUTHMHAIbHBIE MOAXOAbl W PELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE albTEPHATUBHBIC PEUICHUS.

3) padora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3NMYHBIX HCTOYHHKAX HH(popmamuu (TEKCTe y4yeOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEeparype, OHMOJOTHYECKUX CJIOBApAX U
CIIPaBOYHMKAaX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B MHTEpHETE), aHaIU3UpPOBATh



MH(GOPMALIMIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTUIECKH OLICHUBAThH
€€ JOCTOBEPHOCTH U HEITPOTUBOPEUUBOCTD;

(GopMyTHUpPOBATH 3aMPOCH U NPUMEHATH Pa3IMYHbIE METO/IbI TIPU MOUCKE U 0TOOpE
OMoI0rnuecKor HHPOpMaIH, HeOOXOUMOM /Il BHIIOJHEHUS YUeOHBIX 3a]1a4;
npuoOpeTaTb  ONBIT  HCIOJIB30BaHMS ~ MH(POPMAIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTHI, = COBEpPIIEHCTBOBATh  KYyJbTYPYy  AaKTHUBHOIO  HCIOJIb30BaHUSA
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BEIOHUpAThH ONITUMAJTHHYIO dbopmy IPEICTaBICHUS
ouosiorndyeckor nHGopmManuu (cxemsl, Tpauku, TuarpaMMbl, TaOJIUIIBI, PUCYHKH
U Ipyroe);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPHU padboTe ¢ OMOJOTUYECKON
uH(pOpMalrel: MPUMEHITh XUMUYECKUE, GPU3NUECKUE U MaTeMaTHIYECKHE 3HAKU U
CUMBOJIBI, (GopMyJibl, aOOpeBUaTypy, HOMEHKJIATypy, HCIOJNb30BaThb U
peoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUYECKHUE CPENICTBA HATJISAHOCTH;

BIa/ICTh HAaBBIKAMHU DPACIIO3HABAHUWS W 3alIUTHl MH(pOpMAIHN, WHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJiajieHHe YHHBEPCAIbHBIMHA KOMMYHHKATHBHBIMH J€iiCTBHSIMH:
1) o6menue:

OCYIIECTBIISITh KOMMYHHUKALIUM BO BceX c(epax KM3HU, aKTUBHO Y4acTBOBATh B
JUaNore WM JUCKYCCHM IO CYIIECTBY OOCyX AaeMoil TeMbl (YMEHHE 3aJaBaThb
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTEIBHO BBIIOJIHEHMS MpeiaraeMomn
3a/1a4y, YYUTHIBATh UHTEPECHI U COTJACOBAHHOCTH MO3WLHNA JAPYTUX YYAaCTHUKOB
JIAAJIora Uin JTUCKYCCHUM);

pacrno3HaBaThb HeBepOajbHbIE CpeAcTBa  OOLICHHWS, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MNPEANOCHUIOK BO3HMKHOBEHUS KOH(MDIUMKTHBIX CHUTYyalUH,
YMETh CMATYaTh KOH(QIUKTHI U BECTH MEPETOBOPHI;

BJAJE€Th PA3IUYHBIMU CHOCOOAMM OOIIEHUS M B3aUMOJICHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIOJCH, MPOSIBISATh YBAKUTEIBHOE OTHOIIIEHUE K COOECeTHUKY
U B KOPpEKTHOU popme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO W JIOTMYHO H3Jaratb CBOIO TOYKY 3pEHUS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPE/ICTB.

2) coBMeCTHAas eI TeJbHOCTh:

MMOHMMATh M HCIOJb30BaTh NPEUMYIIECTBA KOMAHAHOWM H WHIMBUAYaJIbHOU
paboThl  TpH  pEHIeHWHW  OUOJOTHYECKOW  MpoOsieMbl,  OOOCHOBBLIBATH
HEOOXOIUMOCTh MPUMEHEHUSI TPYNIOBBIX (GOPM B3aUMOACHCTBUS MPHU pPEUICHUU
y4aeOHOM 3a/1a4u;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUH C Y4ETOM OOIIHX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJIeHA KOJIJIEKTUBA;

OPUHUMATh 1[EJIM COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
NEUCTBUA 1O €€ JOCTUXKEHUIO: COCTABIIATh IUIaH JEHCTBUM, pacpeensiTh POJIH C
y49€TOM MHEHHI YYaCTHHKOB, OOCYK/IaTh PE3YJIbTaThl COBMECTHOM padOTHI;



OIICHWBATh KA4e€CTBO CBOETO BKJAJa M KaXKIOTO yJaCTHHKA KOMaHJIbI B OOITUit
pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE MPOEKTHI, OLEHHUBaTh WJEU C TO3UIMU HOBU3HHI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISTh MO3UTUBHOE CTPATETMUYECKOE MOBEJCHUE B PA3JIMYHBIX CUTYAIHIX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

OgJajieHne YHHBEPCAJIbHBIMHU PEryJIsITHBHBIMHU JAECTBUSIMM
1) caMmoopraHu3anus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JIJISl BBISIBJICHUSI IPOOJIEM U UX pEUICHUs B
KU3HEHHBIX U YUYCOHBIX CUTYaAIUSX;

BBIOMPATHh HA OCHOBE OMOJIOTUYECKHUX 3HAHUI 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B
CBOMX JIEUCTBHUSIX M IMOCTYNKAaxX MO OTHOLICHUIO K XUBOW NPHUPOJE, CBOEMY
3I0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO ~ OCYIIECTBISAITh TO3HABATEIBHYIO JI€SITEIBHOCTh, BBIABISATH
po0JieMbl, CTaBUTh U (POPMyIUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOSATENIbHO COCTAaBJIATh IUIAH PEIICHUS NPOOJEeMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTECHHI;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaThb OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBAThH IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYIUIUMU B Pa3HbIX
00J1acTSAX 3HAHUM, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIA U KYJIbTYpPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLCEHKY HOBBIM CHUTyalUsM, BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BJIaJIETh HaBBbIKAMU IMO3HABATENBHONW pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HMX pE3yJbTaTOB U OCHOBAHWUM,
UCIIOJIb30BaTh MPUEMBI peIeKCUU Ji1 OLEHKH CUTYyalluH, BBIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PELIEHUS 110 UX CHUKEHUIO;
[IPUHUMATh MOTHUBBI M apryMEHThl JAPYIMX IIPM aHaau3e pPeE3yJbTaTOB
NEATCIIBHOCTH;

3) npuHATHE ce0s U APYrUX:
NPUHUMATD ce0sl, MOHUMAsi CBOM HEIOCTAaTKU M JOCTOMHCTBA;
NPUHUMATh MOTHUBBI M APTYMEHTHI IPYTUX MPU aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;
NpU3HABATH CBOE MPABO U MPABO APYIHX HA OMIMOKH;
pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € TTO3UIMH JPYTOro YeloBeKa.



HPEAMETHBIE PE3YJIBTATBI

[IpeameTHsbie pe3ynbTaThl 0cBoeHUs porpammbl COO mo Guosioruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienuuyeckue s yueOHoro npeamMera « bruonorus» HaydyHble 3HaHUS, YMEHUS U
CIOCOOBI JIEUCTBUM IO OCBOCHMIO, HHTEPIIPETAlMU M MPeoOpa3oBaHUIO 3HAHUM, BUJIbI
NEATEIIbHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YUEOHBIX
CUTyallMsiX, a TaKKe B peajJbHbIX >KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C Ouonoruei. B
IporpaMme MpeMEeTHbIE pe3yIbTaThl MPEACTaBICHBI M0 ToAaM 00yUeHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUsA yueOHOro mnpenmera «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:

c(hOpPMUPOBAHHOCTh 3HAHUN O MECT€ W POJU OHMOJOTHH B CHCTEME HAYYHOTO
3HaHWS €CTECTBCHHBIX HAyK, B (OPMHUPOBAHWUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAYYHOTO MUPOBO33PEHHUS, O BKJIAJIE POCCHHCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKa ISl peIIeHUs KU3HCHHBIX 3a/1a4;

YMEHHUE PaCKpBIBATh COACPKAHNE OMOJIOTMYECCKUX TCPMHHOB M TIOHSITHH: KU3Hb,
KJIETKAa, OpraHu3M, MeTabosim3M (OOMEH BeIIeCTB M MPEBPAICHUE DHEPIHH),
roMeocras (CaMOperylifius), VypOBHEBasi OpraHu3alds JKUBBIX  CHUCTEM,
CaMOBOCITPOU3BeIeHNE (PEnpOAYKIIHMsI), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT
Y Pa3BUTHUC;

yMEHHE Wu3Jaratb OWOJIOTWUYECKHME Teopud  (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJbHas JOTrMa MOJICKYJSIpHOM Ouosnoruun), 3akonbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 1eHTpax MHOTrooOpasus u
MPOUCXOXKICHUS KyJIbTypHBIX pacteHuidt H. 1. BaBunosa), onpenensite rpaHuilbl
WX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJAaMU HAy4YHOrO MO3HaHUS B OMOJIOTMU: HAOIIOJEHUE WU
OTHCAHUE YXUBBIX CUCTEM, IMPOIIECCOB W SIBJICHUM, OpraHU3alMs W TPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIIBMKEHHUE  THIOTE3bl,  BBHISBICHUE
3aBUCUMOCTH MEXIY HCCICIYEMbIMH BEIMYWHAMHU, OOBSICHCHUE ITOTYYSCHHBIX
pPEe3yNbTaTOB, MCIOJB30BAHHBIX HAYYHBIX MOHSATHH, TEOpPUHW M 3aKOHOB, YMCHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIE TMPU3HAKKA BUPYCOB, KJIETOK MPOKAPHOT H
AYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTHU
MIPOIIECCOB: OOMEHA BEUIECTB M TMPEBpAICHUS dHEPTUU B KJIETKe, (POTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEHa, XEeMOCHHTe3a, MHUTO03a, Meno3a,
OTUIOZOTBOPEHUS, PAa3MHOKCHHS, WHIWBHUIYyAIBHOTO PAa3BUTHS  OpTraHW3Ma
(oHTOTEHER);

yMEHUE NPUMEHSATh TMOJIyYCHHbIC 3HaHUS I OOBSICHEHUS OHOJOTMUYECKHX
IPOLIECCOB M SIBJICHUM, IJI1 MPUHSTHUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOMN
KU3HU C 1EeNblo oOecrieyeHusi 0e30MacHOCTH CBOETO 3J0POBbS M 370pPOBbSA
OKPY>KaIOIIUX JIIO/IeH, COOTIOACHUS HOPM IPaMOTHOTO MOBEACHUS B OKPY KaIOIIEH



MPUPOIHON Cpele, MOHMMaHHWE HEOOXOIMMOCTH HCIOIb30BaHUS JOCTHKEHUN
COBpEMEHHOM  OHMOJOTMM U OHOTEXHOJOTHMH  JUIi  PalMOHAIBHOTO
MPUPOIOTIOTIH30BAHUS;

yMEHHUE peliaTh AJIEeMEHTapHbIE TEHETUYECKUE 3a7a4d Ha MOHO- M JUTHOPUAHOE
CKpElIMBaHue, CIETVICHHOE HaclleJOBaHUE, COCTABISATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBAHUSA JUIS MIPeICKa3aHus HACIEAOBAHUS IPU3HAKOB y OPraHU3MOB;
YMEHHE BBINOIHATH JJA00OPATOPHBIE U MPaKTUUYECKHE pabOThI, COOMIONAThH MpaBUIIa
pu paboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYAOBAHUEM;

yMEHUE  KPUTHYECKHM  OICHMBATb W  HUHTEPOPETUPOBATH  HH(MOpMAIUIo
OMOJIOTMYECKOT0  COJEp)KaHUs, BKJIOYAIOIIYI0 I[ICEBJOHAYYHbIC 3HAHUS U3
pa3IMYHBIX HCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OPMAIINH, HAYIHO-TTOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHMOJIOTHH,
MeAULINHE, OUOTEXHOJIOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHMs, 00001as
Ononoruueckyro  MHGOPMAIMI0 W3  HECKOJIbKMX HCTOYHUKOB, TPaMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTro npeameta «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ U POJU OMOJOTMM B CHUCTEME HAYYHOI'O
3HaHUSA €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTEeCTBEHHO-
HAyYHOW KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHHS, O BKIIAJEC POCCHICKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATHHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIIeHUs dKU3HEHHBIX 3a71a4;

YMEHHUE PacKpbIBaTh COJIEpPKaHUE OMOJIOrMUYECKUX TEPMUHOB M TOHSATHI: BUJ,
MOMYJISAUUS, T€HO(POH, SBOIIOLMUA, ABWXKYIIUE CHUIbI ((PaKTOpBI) HBOJIIOIMH,
MPHUCTIOCOOTICHHOCTh OPTraHU3MOB, BHI000PA30BaHHE, IKOJIOTUYECKUE (PAKTOPHI,
HKOCUCTEMA, MPOJYLEHThl, KOHCYMEHTbBI, pEAYLUEHTbl, UEeNu MHUTAHUSA,
AKOJIOTHYECKas MupaMuia, OMoreoeHos, ouocdepa;

YMEHHE W3Jlarath OuoJiorhdeckue Teopuu (dBomtonnoHHas Teopus Y. [lapsuna,
CUHTETUYECKAsi TCOPHs SBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoactea K. M. bapa, uepenoBanus riaBHbIX HAIPABJICHUN U TTyTEH SBOJIIOLINU A.
H. CesepuioBa, yuenus o 6uochepe B. V. BepHaackoro), onpenensiTh TpaHUIIBI UX
MPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yMEHHUE BIAJIETh METOJAAaMH HAyYHOIO IO3HAaHUS B OWMOJOTUU: HAOIIOJEHUE U
OMMCAHUE MUBBIX CUCTEM, IMPOILIECCOB W SIBJICHUH, OpraHu3alMs U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIEpUMEHTa,  BBIABI)KEHHE  TUIIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEXIy HCCIEIyeMbIMU BEIUYMHAMHU, OOBACHEHHE IMOJIYYEHHBIX
pE3yNbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE
JIeN1aTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJENATH CYIIECTBEHHbIEC MPU3HAKU CTPOCHUSI OMOJIOTMYECKUX 00BEKTOB:
BUJIOB, MOMYJISLIUN, TPOAYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTe€OIIEHO30B U



HKOCHCTEM, OCOOCHHOCTH  MPOLIECCOB:  HACJIEACTBEHHOM  WM3MEHUYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH OPTaHU3MOB,
JEUCTBUA SKOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA
SHEPrUM B DKOCUCTEMAX, AHTPONOTEHHBIX H3MEHEHHUN B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTa BEILIECTB U OMOT€OXUMHUUYECKUX LIUKIJIOB B OHochepe;
YMEHHE TMPUMEHSTh TMOJTYYCHHbIE 3HAHHUS M OOBSICHEHHS OHOJIOTUYECKUX
IPOLIECCOB U SIBJICHUU, U1 NPUHATHS NPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
KU3HU C Lenblo obOecrieyeHus 0e30IaCHOCTU CBOErO 3JI0pOBbS M 3/10pOBbS
OKPY>KAIOIIUX JIIO/IEH, COOII0OAEHNUS HOPM IPAMOTHOTO MTOBEACHUS B OKPY KaOLIEH
OPUPOJHOM cpejie, MOHMMaHuEe HEOOXOJUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUMN
COBPEMEHHOU OMOJIOTHH JIJIS1 PAllMOHAIBHOTO MTPUPOAOIIOIb30BaHNUS;

YMEHUE peniaTh 3JIEMEHTapHble OHOJIOTUYECKHE 3aJayd, COCTABISTH CXEMBbI
IEepeHoca BEIECTB U SHEPTUU B HKOCHCTEMaX (LIETIN MUTaHUS);

YMEHHE BBINIOJIHATD JAOOPATOPHBIE U MPAKTHUECKHUE pabOThI, COOJIIOIATh MIPaBUIIa
1pu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE  KPUTUYECKH OLEHUBATh W  HHTEPIOPETHPOBATH  MH(OpMALUIO
OMOJIOTUYECKOTO  COAEPKaHUSA, BKJIIOYAIOU[YI0 IICEBIOHAYYHbIE 3HAaHUA W3
pa3IMYHBbIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpPMAIMK, HAYYHO-TIOMYJISIPHbIE
MmaTepuaibl),  paccMaTpuBaTh  TJOOAlIbHBIE  HKOJOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;
YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHMs, 00001as
OMOJIOTMYECKYI0 HMH(POpPMAIMI0 M3 HECKOJbKUX HCTOYHUKOB, TI'PaMOTHO
UCIIOJIb30BATh IOHSITHIHBIN arrapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edsoo.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIICTKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢292
PasMHOXeEHUE U MTHAVBUYAIBHOE PAa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckas padorta Ne 1
2 «Mcnonp30BaHue pa3IUIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.edso0o.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH. LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK

KaTaJUTHYECKON aKTUBHOCTHU
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJIH KaTamas3bl)»

https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubmuorexa [JOK

! Yreonst. Jiunmet https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hyxentosbie kuciotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS bubnmoreka [JOK
kietku. Kinetounas teopus https://m.edso00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucremMa
CtpoeHnune 3yKapuOoTHUYECKON KIIETKH.
JlabopaTtopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»
bu6mmoreka [IOK
12 ObmeH BelIeCTs MK META00TH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHrres https://m.edso00.ru/863e7c98
N bubmuorexa [JOK
14 DHepreTHieckui 0omen https://m.edso0o.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kJeTku. Muros. JIabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «HabGumoieHre MuTO3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax
16 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTpU4YHOIO0 CUHTE3a https://m.edso00.ru/863e796e
17 Tpaucasius — OnocunTres Oenka bubnnorexa [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edso00.ru/863e796e

18 Hexnerounsie ¢popmbl )KU3HH — bubmumoreka [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
JlaGopaTtopHnast padora Ne 4 bubnnoreka [JOK
21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
99 NunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [OK
P ] pra https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBAaHUE. 3aKOH
25 fesaBninqoro HaF;nHeI OBaHUS bubmorexa HOK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas padota
26 Ne 5 «M3yueHue pe3ynbTaToB 0.5 bubmmorexa [JOK

MOHOTUOPHUIHOTO W TUTHOPUTHOTO
CKpeTMBaHus y Ap0o30(HIIbl HA

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

TFOTOBBIX MUKpOIIpenapaTax»

I'enetuka nona. HacinenoBanue bubmuorexa [JOK
27 1
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacneacreenHas
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 6. Uzyuenue bubnnoreka [HOK
28 . 1 0.5
MOAU(PUKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»
HacnencTBeHHass ©3BMEHYUBOCT.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [JOK
«AHanmu3 MyTanui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax»
bubmuorexa [JOK
30 Penrerika senonexa L https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O6006111€HNE TTO
31 TeMe «HaciaeqcTBEHHOCTD U 1
W3MEHYHBOCTH OPTAaHU3MOBY
bu6mmoreka [JOK
32 Cenexuus KaK HayKka 1 npouece 1 https://m.edsoo.ru/863e9214
33 MeTobl U TOCTHKEHUS CENEKIINU 1 bu6mmoreka [IOK
pPacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus kak orpacib 1 bubnuotexa [JOK
MPOU3BOICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmnorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas padota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynpTaThl 3BOMIIOLNN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



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

HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
aJlanrTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso0o.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCa»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OHOIIEeHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edso00.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo0.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

https://m.edsoo.ru/863ebd16



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

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U KOJIOTUUECKHAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 11 xknace/ Ilonomapéra N.H., Kopuunosa O.A., Jlomwiuna T.E. u
npyrue; nmoa peaakuuert [lonomapéroit M.H., O61ecTBO ¢ orpaHMueHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®Dy;

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



