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MNOACHUTEJBHASA 3AIINCKA

Pabouas mnporpamma mo OuoONOrMM Ha YPOBEHb CpeaHero oOlmiero oOpa3oBaHus s
o0ywaromuxcsa 10-11-x kmaccop HOY «Ilepdekr-rumnasus» pa3paboTaHa B COOTBETCTBHHU C

TpeOOBaHUSIMU:

o @epaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MwuHOOpHaykn oT 17.05.2012 Ne 413 «O06 ytBepkaeHun (enepaibHOro
rocy/IapCTBEHHOI'O0 00pa30BaTeIbHOIO CTaHIapTa cpeaHero obiero odpazoBaHusm» (C
W3MEHEHUSIMH, BHECCHHBIMU TTPHKa30M MuHIpocBemeHus ot 12.08.2022 Ne 732);

e mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yTBepkaeHuu ¢eaepaabHOi
00pa30BaTeNbHOM MPOrpaMMBbI CPETHEr0 O0IIEr0 00pa30BaHUsY;

e 1mpukaza MunnpocsemeHus or 09.10.2024 Ne 704 «O BHeceHMHM U3MEHEHUH B
HEKOTOpbIe TpuKa3bl MuHucTtepcTtBa TmpocBenieHuss Poccuiickon Dexnepanuy,
Kacarommecs: (eepasbHBIX 00pa30BaTENBHBIX MPOrpaMM HA4YaJIbHOTO  OOIIEro
0o0pa3oBaHMsl, OCHOBHOTO 00I1Ier0 00pa30oBaHUsl U CPEAHETO 00IIEro 00pa3oBaHUs»;

e mpuka3za MunmnpocBenieHuss ot 22.03.2021 Ne 115 «OO6 ytBepxkaenuun Ilopsika
OpraHM3alliii ¥ OCYIIECTBICHUS 00pa30BaTENIbHON AESITENbHOCTH 10 OCHOBHBIM
001eo0pa3oBaTeIbHBIM POTpaMMaM — 00pa30BaTEIbHBIM MIPOrpaMMaM HaudyaIbHOTO
00111ero, OCHOBHOT'O O0IIIET0 U CPETHETO 0OIIEro 00pa3oBaHUs»;

o Konnenuuu npenogaBanus yueOHoro npeamera «buonorusy;

o KoHIenuuu 3K010ruueckoro oo0pa3oBanus B cucTeMe o01iero oopa3oBaHus;

o CII 2.4.2.4283-26 «CaHHUTapHO-3IUIEMHUOJIOTHYECKHE TpeOOBaHUS K OpPraHU3aLUSAM
BOCIIUTaHUsI M OOYyYeHHs, OTIbIXa M O3JOPOBJECHUS JEeTed U MOJIOJEKUY,
YTBEPKIACHHBIX TIOCTAHOBJICHUEM IJIABHOTO CAHUTAapHOT0 Bpaya oT 02.06.2026 Ne 19;

e CanlluH 1.2.3685-21 «I'urueHuueckne HOpPMAaTHBBI M TpeOOBaHUSA K 0OECIEUECHUIO
6e3onmacHOCTH U (M) Oe3BpenHOCTH A 4YenoBeKa (aKTOpPOB Cpelbl OOUTaHMS»,
YTBEPKACHHBIX TOCTAHOBJIIEHUEM TJIaBHOT'O CAHUTApHOTO Bpaya oT 28.01.2021 Ne 2;

e (denepanbHOil paGoueil mporpammbl 1o ydeOHomy mnpeamery «buonorus» 6a3oBoro
YPOBHSL.

PaGouass mporpamMmma OpHEHTHpPOBaHa Ha IleJeBble MPHOPUTETHI, CGHOPMYIUPOBAHHBIE B

(enepanbHoli paGouel mporpamMMe BOCIMTaHMS M B paboueil mporpamme Bocruranus JOY
«IlepdekT-rumuazus»

[Tpu pa3paboTke MporpaMMmsbl MO OHOJOTMHM TEOPETHUECKYI0 OCHOBY JUISL ONpEAETICHHUs
NOIXO0J0B K (opMHpOBaHUIO cojepxkaHus ydeOHoro mnpeamera «buonorus» cocraBunu:
koHuentyaibHble nojoxeHuss ®I'OC COO o B3auMooOyCIOBIEHHOCTH LEJeH, coaep:KaHus,
pe3yabTaToB O0y4YeHHS U TpeOOBAHUN K YPOBHIO MOJATOTOBKM BBIIYCKHUKOB, TMOJOXKEHUS 00
O0IMMX LEeNSIX M MPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit denepanuu, a TakkKe MOJI0KEHUS O criennduke OMOIoTnu,
e€ 3HAUEHHWU B TO3HAHMM KUBOW MPHUPOABI U 00ECNEUYeHWU CYIIECTBOBAHMS YEJIOBEYECKOTO
oOmiectBa. CorylacCHO Ha3BaHHBIM IOJIOXKEHUSM, ONpPEENCHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Gmosioruu JaéT MpencTaBieHrue O Lesix, 00 00IIel cTpaTeruu 00ydeHus,
BOCIIMTAHUS M Pa3BUTUS O0OydYarolIMXCs cpeacTBaMu ydeOHoro mpenmera «buonorusy,
orpenenser 00sf3aTENbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpPY, paclpesieieHue Io



pa3zenaM U TeMaM, PEKOMEHIYEMYIO IOCJIEeOBAaTeIbHOCTh M3yUeHUsl yueOHOro marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTHKA 00pa30BaTEeIbHOTO IMpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJatoIIXCsl.

B nporpamme mno OHOJOTMM Tak)Ke YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbIM
JUYHOCTHBIM, METAlPEMETHBIM U MpPEeIMETHBIM pe3yJibTaTaM OO0y4YeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4eOHO-II03HABATEIHLHON JIEATEIHbHOCTH/yUCOHBIX ACUCTBHI 00yUYaAIONTUXCS 110
OCBOCHHIO COJIEP)KaHHsI OMOJIOrMYECKOT0 00pa30BaHUsL.

B mporpamme mo Ouosnoruu (10-11 kmaccel, 6a30BbIli YPOBEHB) peaM30BaH IPHHIIUI
IIPEEeMCTBEHHOCTH B HW3y4YeHMHM Ouosiorud, Omarojgapsi 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHUEHTALMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpene. IlosTomy Hapsgy ¢ u3ydeHHeM OOIIEOMONOTHYECKUX TEOpUM, a TaKkKe
3HaHUH O CTPOCHHUH KHUBBIX CHCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IIPOLIECCOB B IpOrpaMMe IO OWOJIOrMM YZEJIIEHO BHUMAHHUE MCIOIb30BAHUIO IOJyYEHHBIX
3HAHUU B MOBCEHEBHOM JKU3HM JIJISl PEIICHUS MIPUKIAIHBIX 3a/1a4, B TOM YUCIIE: MPOPUITAKTHKI
HACJICICTBEHHBIX ~ 3a00JieBaHUN  4YeNoBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTMYECKHU 1I€JIECO00Pa3HOro MOBEACHUS B OKpYXarolled NpUpOaHOMl cpele,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIBPHOCTH 4YEIIOBEKAa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX IKOCHCTEM. YCHWJICEHHE BHHUMAHMS K MPUKIAJAHON HAMPaBIEHHOCTU Y4eOHOTO
npeaMera «buoNOrus» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTeUeHUs YCIOBHM Ui pelIeHUs
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBHOTO OMOJIOrHYECKOro o0pa3zoBaHus, KOTOpasi Mpeanoaraer
dbopMupoBaHrUe y OOyYaroIIMXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHUSM JUHAMHYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpenHero oOiiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOYydYarOIIMXCSl MPEACTaBICHUH O HAayyHOM KapTHMHE MMpa,
pacmupsieT ¥ 00001IaeT 3HaHUS O )KUBOW NMPUPOJE, €€ OTIIMYUTENBHBIX IPU3HAKaX — YPOBHEBOI
OpraHM3allMil M OHBOJIOLUU, CO3/MaéT YCIOBHUS JUI: TO3HAHUS 3aKOHOB JKUBOH MPUPOIHI,
dbopMupoBaHus (yHKIIMOHATIHLHOW TPAMOTHOCTH, HABBIKOB 37J0POBOTO M 0O€30MacHOro odpasa
KHU3HH, YKOJIOTUIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOM MPHUPOJIE U YETIOBEKY .

Bonbioe 3HaueHue OWONIOTHS HMMEET TAaKKe Ui PEIeHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero ooOpa3oBaHus, coluanu3anuy odyyaromuxcs. M3yuenue
6uosorun o0ecrieynBaeT yCIIOBUS L (dhopMupoBaHHUS UHTEIJICKTYalbHBIX,
KOMMYHHKAITMOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, ICTETHYECKOH KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTHYECKUX 3HAHUN C TPEJCTABIICHUSIMH W3 JIPYTUX YYeOHBIX MPEIMETOB, B
4acTHOCTH, (pu3uKku, Xumuu u reorpadun. Ha3BaHHBIE TONOKEHUS O PETHA3HAYCHUN YIEOHOTO
npeamera  «buonmorus» CcocTaBUIM  OCHOBY Ul OIpENENIeHUs IOAXOJ0B K OTOOpY H
CTPYKTYPHUPOBAHMIO €TO CO/AEPKAHUS, ITPEJICTABICHHOIO B IPOrpaMMe M0 OMOJIOTHH.

Ot60p conepkanus yaeOHOTO npeamera «bromorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OO0YYaroIIUecs JOJIKHbBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYUMbIE TSI (POPMUPOBAHUS OOIIEH KyJIbTYphI, OMPEACISIONNe
aJIeKBaTHOE TIOBEJIEHUE 4YeJIOBEKa B OKpY’Kalollel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOMN JKM3HU W MPAKTHUECKOH JAesTelbHOCTH. Oco00€e MECTO B TOHM cHUCTEeMe 3HAHUU
3aHMMAIOT DJEMEHTBl COJEP)KAHUS, KOTOpPhIE CIy’)KaT OCHOBOW Juisi  (OPMUPOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHusl.



CTpyKTypUpOBaHUE COJEpKaHUS Yy4yeOHOro Marepuaja B MporpaMMe IO OHOJIOrHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHM3alUM W 3BOJIOLMU. B COOTBETCTBMHM C 3TUM B
CTpYKType yueOHoro npeamera «buomnorus» BblIeNeHbI CISAYIOUIUE COAEpKATeIbHbIe JTNHUU:
«buonorus kak Hayka. Metoabl Hay4yHOro mo3HaHus», «Kierka kak Ouonoruyeckas CUCTeMay,
«Opraam3m kak Ouosiornyeckas cuctema», «CucrtemMa u MHOrooOpa3ue OpraHHYECKOTO MUPAY,
«OBOJIOLUS )KUBOU MPUPOJIBD, « IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydenust yuyebHoro mpenmera «buonorus» Ha 06a30BOM YpOBHE — OBJIaJICHUE
00y4JalIUMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKUIHMOHAJIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOBL30BaTh 3TH 3HAHMS ISl TPAMOTHBIX JCHCTBHI B
OTHOIICHUH 00BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX TTPOOJIEM.

Joctuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
obecrieunBaeTcs pelieHrueM CIeAYIOIUX 3a1ay:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMbl 3HAHUH O OHWOJOTMYECKHX TEOPHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3ax, MpaBWiIaX, CIyKaluX OCHOBOH JJisi (OPMUPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHUpa, O METOAaX HAy4yHOIo IIO3HaHWS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIOITUXCS] OTKPBITUAX U COBPEMEHHBIX MCCIICIOBAHUIX B OUOJIOTHH;

dbopMupoBaHHe y OOYYalONIMXCSl MMO3HABATEIbHBIX, MHTEIJICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHHM HAayYHBIX B3IJISIIOB,
UJeN U MOJIX0/I0B K U3YyUEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTAaHOBJICHHE Yy oOydJarommxcsi oOmel KyJIbTypbl, (DYHKIIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHSATH W OLIEHUBATH SBJICHUSI OKPY’KAIOIIETO MUpA KUBOW MPUPOJIBI HA
OCHOBaHUH 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHe y OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUW B TMPAKTHYECKON [EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOT U

BOCMHUTAaHUE YOEXIAEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HE00X0IUMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOCHHS AITHUECKUX HOPM TMPH MPOBEICHUN
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HAHWE IIEHHOCTU OMOJIOTMYECKUX 3HAHUN JIJISl TOBBIIICHHUS YPOBHS IKOJIOTHYECKOM
KyJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUN B TOBCEJIHEBHON JKU3HU TS OIEHKH
MOCNEACTBUM CBOEH NeATeNbHOCTH IO OTHOIICHHIO K OKpY’Karolleil cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IeHNE Mep TPODUIaKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy», usydaemasi Ha 6a30BOM ypOBHE,
SBIISIETCS 00S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEAMETHOH obmacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHIY.

Jnst m3ydenus: 6uojaorud Ha 6a30BOM YPOBHE CpPEIHET0 O0IIero oOpa3oBaHMs OTBOIUTCS
136 yacoB: B 10 kiacce — 68 yacoB (2 yac B Hezent), B 11 kmacce — 68 yacos (2 yac B HeZlemr0)

COJAEP)KAHUE OBYYEHUA

10 KJIACC



Tema 1. Bnosorus kak Hayka.

Buonorus kak Hayka. CBsi3p OMOJIOTUM C OOIIECTBEHHBIMU, TEXHHUECKUMH WU JIPYTUMH
€CTECTBEHHBIMH Haykamu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B
(opMHPOBAHNU COBPEMEHHON Hay4YHOUM KapTUHbI Mupa. CucreMa OMOJIOTHYECKUX HayK.

Metoap! o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNe, H3MEpEHHE,
KJIacCU(UKAIIUsSI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOU PUPOABI».

JlabopaTopHble U NpaKkTHYecKue padoThI:

[Tpaktuyeckas pabora Ne 1. «lMcmomnb3oBaHue pa3IMYHBIX METOJOB IpPU H3YUECHUHU
OHOJOTUYECKUX O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AHA.

JXKuseie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTianume >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiictBa OuocucTteM M HX pazHooOpazue. YPOBHH OpraHM3alud OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIIETOYHBIMA,  TKAHEBbIA, OPraHU3MEHHBIM,  MONMYJISUMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

TaGmuubl 1 cxembl: «OCHOBHBIE NPU3HAKH KU3HU», «YPOBHU OpraHU3ally KHUBOMH
IPUPOJBIY.

O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH ~ cOCTaB  KJIETKM.  XHMHUYECKHME  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosia 1 MUHEpasbHbIE BEIIECTBA.

@YHKIMM BOJABl M MUHEpPAJbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHune 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnMblie
U 3aMEHHUMbIE€ AMMHOKHCIOTH. AMHHOKHCIOTHBIH COCTaB. YPOBHHM CTPYKTYphl O€IKOBOM
MOJIEKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHkIMNU OETKOB.

®epMmeHThl — OHojoruyeckue karaiausatopbl. CTpoeHue ¢epMeHTa: aKTHBHBIM ILIEHTp,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otinuus  (QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYrneBoabl: MOHOCAXapH/ il (TJII0KO03a, pubo3a U J1e30KCHpr003a), Aucaxapusl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoio3a). buomornueckue ¢(yHKIMH
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapodumibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GyHkumu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHUIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmun JJHK. Crpoenne um ¢ynxkumm PHK. Buger PHK. AT®: crpoenue u
byHKIHN.

[Tutonoruss — Hayka o kierke. KiierouHas Teopusi — mpuMep B3aUMOAECHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO/1bl U3y4YEHUS KIIETKH.



Knerka kak nenoctHas xuBasi cuctema. OOmiye nmpu3Haky KIETOK: 3aMKHYTasl Hapy>KHas
MeMmOpaHa, monekyibl JIHK kak renernueckuil anmnapar, cuctema CUHTE3a Oelka.

Tumbl KIETOK: JyKapHOTHYECKass H mpokapuoruyeckas. OCOOCHHOCTHM CTPOEHUS
MIPOKapUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpOeHHE 2YKapHOTUUYECKON KIICTKH.
OCHOBHBIE OTIINYUS PACTUTEIIBHON, )KUBOTHOW U TPHUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAS CTCHKA, TIMKOKAIUKC, WX (YHKIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa M (QyHKHuH. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oasmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKH: MHUTOXOHJApUH, IutacTUibl. [IpoucxoxaeHue MUTOXOHAPUA U IUIACTHI.
Buner minactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LIEHTP, LIEHTPUOJIH,
pPECHUYKHU, KIyTUKH. DyHKIIMY OPraHou10B KIeTKU. Britouenus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue sijipa: saaepHas 000JI04Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JleMoHCTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XUMHYECKUX 3JIEMEHTOB B  HEXUBOW IPUPOIEH,
«PacnpenenieHre XUMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOIEH.

Tabmuer u cxembl: «llepuoguyeckas Tabnmuna XUMHUYECKHUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «buocunres 6enka», «CTpoeHune MoneKyisl 6emnka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekyinsl ATDy», «CtpoeHne 3ykapuOTHYECKON
KIeTKkn», «CTpoeHue XUBOTHOM KIeTKn», «CTpoeHue pacTUTeNbHOW KieTKku», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTpOeHHE sipa KIETKU», « Y TIE€BOABDY, «JIunuasn.

OO6opynoBaHue: CBETOBOW MMKpPOCKOM, 00OpYyJIOBaHUE Ui NPOBEACHUS HAOIIOJICHHMH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTENIbHBIX, KUBOTHBIX U OaKTepHUAbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 1. «/3ydyeHHe KaTanUTUYECKOH aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopuast padota Ne 2. «M3yueHue cTpoeHUs KIETOK pPACTCHHM, >KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U X OMHCAHHEY.

Tema 4. 7KusHeaesiTeIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeETa0OMU3M. ACCUMWIANMS (IJIaCTHUECKUH OOMEH) u
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B TOHUMAaHUU MeTaboIm3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHbIif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A /Ul KHU3HHU Ha 3emiie. BausHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €T0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYEHWE XEMOCHHTE3a I KU3HHM Ha
3emute.

OHepreruyecknii oOMeH B KjeTke. PacimieruieHume  BEIIECTB, BBIICICHHE U
AKKYMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl 3HepreTndeckoro oomena. [ nmukonus. bpoxxenue u



ero Buabl. KucimoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cunrte3a. l'enermueckas wunpopmamus u JHK. Peammsanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtamnbl Tpancaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oenka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi oTkpeiTHs BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYCcoB. baktepunodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIIMTa YeTOBEKa

(BUY) - Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHINIHs, peBEpTaza W UHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdeMoHcTpanum:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbl  mutaHus», «Mertabonu3am»,  «MHUTOXOHAPHUD,
«OHepreTruueckuii oomen», «Xnopomiact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHkmoHupoBanue reHa», «CuHte3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1wkn Bupyca CIIHNMa, O6axtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKW», Mojienb cTpykTypsl JTHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1k, wiv KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permnukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Craaum mutosa. I[Ipomecchl, mpoucxonsiide Ha pa3HbIX
CTaJusAX MUTO3a. BUONIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHW3MOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAHUE OJHO- MU MHOIOKJIETOYHBIX, CIIOPOOOpa3OBaHuE,
BET€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAaHHUE OPraHU3MOB, €r0 3HAUYECHUE I
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
XpoMmocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIC U 3HAUEHUE MEHO03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y KUBOTHBIX. [lo0oBBIE Kene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHWE M pPa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CIepMaTo30u,
AllIeKsIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHE3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOTO PA3BUTHS Yy TO3BOHOYHBIX >KHUBOTHBIX: JpOOJEHUE, TacTPysIus,
opranorenes. [ToctamOproHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATBHOIO PA3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.



Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTaINHU
pa3BUTHSL.

JleMoHCTpanum:

Tabmunpe! u cxembl: «DOpMbI pa3MHOKEHHSI OPraHU3MOBY, «J{BOIHOE OIIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BererartuBHOoe pa3MHOXKEHUE pacTeHui», «JlelieHne KieTku
Oaxrtepuii», «CTpoeHue MOJNOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIETOUHBIA LMK,
«Permmukanus IHK», «Mwuto3y», «Menosy», «lIpsmoe u Henpsamoe pasButuey», «l'amerorenes y
MJIEKOIIUTAOIINX U YeJIOBEKa», «OCHOBHBIE CTa I OHTOTECHE3a).

O6opynoBaHue: MHKPOCKOI, MHUKporpenaparbl «CrepMaTo30Uibl MIIEKOMUTAIOLIET0),
«Sineknerka Miuekonurawoomero», «KapuokuHe3 B KiIe€TKax KoOpellka JyKa», MarHuTHas
MoJieNb-anmInKanus «/Jlenenue kietkn», moaens JJHK, Mogens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Jlaboparopuas pabdota Ne 3. «Habmronenue MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax.

JlaGopatopnast pabota Ne 4. «M3ydeHue CTpOEHHsSI TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTtuku. Mcropuss pa3BuThs TreHETHMKH. Pojib LHUTONOrMM M
SMOpHOJIOTHUN B CTAHOBJICHUU F€HETUKU. BKi1ag poccuiickux U 3apyOeKHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToabl TEeHEeTUKH (TUOPUIONOTUYECKUIl, IUTOTEHETHUYECKU, MOJIEKYISIpHO-
reHetuyeckuii). OCHOBHbIE TeHETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEeIIMBaHHII.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [.  MeHnaenem.
MonorubpunHoe ckperypanue. 3akoH e1MHO000pa3usi ruOpuI0B nepBoro nokosneHus. Ilpasuio
JOMMHHUPOBaHMsI. 3aKOH pACIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEMOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe  ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
LluToreHeTHYeCKMEe OCHOBBI JUTMOPUIHOIO CKpELIMBaHMSA. AHAIU3UPYIOIIEEe CKpelUBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHUS ISl ONPEIeIeHNs] TeHOTUIIA OCOOH.

CuennenHoe HaciefnoBaHnue npusHakoB. PaGora T. Moprana mno cuemnjieHHOMY
HacJe0BaHNIO TeHOB. HapylieHue cluerienns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH. | eHETUUeCKHnEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporamMeTHble OpraHu3Mbl. HaciegoBaHue MPHU3HAKOB, CIEMJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUibl ”3MEHUYMBOCTHU: HEHACIIECTBEHHAs U HacleACTBEHHas. Ponb cpeapl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BaprannonHbIi psg u BapuanvoHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE 1
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALIMOHHON U3MEHYMBOCTH.

HacnenctBenHas, My reHOTUNINYECKAsi, N3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u moNIOBOM Tmpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTU. MyTallMOHHAs
u3MeHYuBOCTh. Kitaccuukanuss myTanuii: TeHHbIE, XpOMOCOMHBIE, IeHOMHbIe. YacToTa u
MPUYHHBI MyTaluid. MyTtareHHbIe (aKTOpPhl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACIIEICTBEHHON
n3menunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.



I'enetnka uyenoBeka. Kapumorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYJISIPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto IIIIP-ananusa. HacnenctBenHsie 3a0osieBaHust
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HHM C  HACJIEACTBEHHOM  IMPeIpacloiokeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. Comaruyeckue W TreHepaTuBHble MyTanud. CTBOJIOBBIC KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKH, MPO(PUIAKTHKHE U JICUCHHUS] TeHETUYECKIX
Oone3nell. MeauKO-reHeTHUECKOe KOHCYJIBTUPOBAHHME. 3HAYCHHE MEAUIIMHCKOW T'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JleMoHCTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckwuii, H. 1. BaBunos.

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHKUE M €r0 UTOT€HETHYECKas OCHOBAY,
«3aKOH pacIIeIJIeHUs] MU €ro IMTOI€HETUYeCKass OCHOBa», «3aKOH YHUCTOThl TraMmeTy,
«urnbpuanoe ckpemuBanue», «L{UTOIOrHUECKHE OCHOBBI JUTHOPHIHOTO CKpPEIIMBAHUS,
«Meito3», «B3zanmoneiicTBrue ajmienbHbIX T€HOBY, «l €eHeTHuYecKre KapThl paCTEHUMN, KUBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHUS, CLEIUIEHHOIO C MOJOMY,
«KapuoTunel dYenoBeka W OKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JOMHUHHUpOBaHME», «Jlurnbpuanoe ckpemmBaHue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «Jlpo3oduna» (Hopma, myTauuu Gopmbl KPbUILEB U OKpPAacKu Telsa), repdbapuit
«I"OpOoxX MOCEBHOW».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «M3yueHue pe3ysbTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENIapaTaxy.

JlaboparopHas padota Ne 6. «3yueHre MOAMPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «AnHamu3 wmyranuid y JApo30ouiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTrueckas pabota Ne 2. «CocTaBieHue 1 aHaIH3 POAOCIOBHBIX YEITOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuust Kak HayKa U MPOIECC. 3apOKICHHUE CEIEKINU U JoMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS MU MHOrooOpasusi KyJlbTypHbIX pacTeHui. LleHTpbl
MPOUCXOKICHUS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIi U WHIANBUAYATbHBIA OTOOPHI B CENEKIIUU
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIn3kopoacTBEHHOE CKpelUBaHUe — MHOPUAMHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoxacteennoe ckpemmBanue — ayTtOpuauHr. OtnanéHHas ruOpuamsanmuss U e€  yCIexH.
HckycCTBEHHBI MyTareHe3 M IOJIY4YEHHE MOJIUILUIONAOB. JIOCTMKEHMSI CENEKLHUU PACTEHMH,
KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buotexHosoruss Kak oTpacib MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranuszmoB. Knertounas wumxenepus. Kierounsie
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiioHupoBaHue BBICOKOMPOIYKTUBHBIX



CEIbCKOXO035MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M IJTHYecKue mnpobiaembl. MO —
TeHETHYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. /1. Kapnieuenko, M. @. 1iBaHoOB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOT0OOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoapl TOMalIHUX >KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHuil», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ounorexHonorun», «Kierounele KylabTypbl U KIOHHUpOBaHUe», «KOHCTpynpoBaHHE U MEpEeHOC
TE€HOB, XPOMOCOMY.

Ob6opynoBaHue: MyJSDKU IUIOAOB U KOPHEIJIOJOB JTUKUX (OPM U KYJIBTYpHBIX COPTOB
pactenuii, repobapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHHMM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLHUIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATENbHbIM y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. JBo/roHOHHASA OHOJIOTHS.

[TpeanocelIKu BO3HMKHOBEHUS HBOJIOLMOHHONW TEOPHM. ODBOJIOLMOHHAS Teopus U €&
MecTO B OMoJI0ruu. BiusHue 3BONMIOLIMOHHON TEOpUH Ha pa3BUTHE OHMOJIOTMHU U IPYTHUX HayK.

CBuzerenbcTBa 3BomonuM. [laneoHTosornyecKkue: MOCIEA0BaTENbHOCTh MOSBICHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIETOIMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoncTBo
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTWYHbIE, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MTyTel Y BCEX OPraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IIpeanocbuiku BO3HMKHOBEHMS JIapBHHU3MA.
JIBuokyuie Ccuibl  3BOMIONMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNesN€HHas HW3MEHYMBOCTh, OOpb0a 3a CyIlIecTBOBaHUE,
€CTECTBEHHBIIT 0TOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkpososmtonus. [Tonmynsiius Kak eTuHUIA BUIa U 3BOJTIOLUH.

JBuxkyuie cuibl ((akTopbl) 3BOJIOLNUU BHUJIOB B Mpupoje. MyTallmoHHBIN Mpolecc U
KOMOWHATHBHAs HM3MEHYUBOCTh. [lomynsumoHHble BOJHBI U Jpeid renoB. M3omauus wu
MUTpaus.

EctectBeHHbIl 0TOOp — Hampamistomuii gaxtop 3Bojouud. POPMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yJsbTaT 3BotoIUH. [Ipumepsl npucnocoOnenuit
y Opranu3mMoB. ApoMop(}03bl U HIMOATATITAIIH.

Bun u Bunoo6pasoBanue. Kputepuum Buma. OcHOBHbIE (QOpPMBI BUI000pa30BaHUSA:
reorpapuueckoe, 3K0JI0rHuecKoe.

MaxposBomrorus. PopMbl 3BONIOLUUH: (puieTHYecKas, JAWBEPreHTHAs, KOHBEPTIEeHTHas,
napaiensHas. HeoGpatumocTs 3BoMONMN.



[Ipoucxoxnenue OT  HECNEUUAIU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crenuanusanys. AjganTuBHasi paauanys.

JleMoHCTpanum:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mrouiep, A. H. CeBepiios.

Tabmuubt u cxembl: «Pa3BuTue opranudeckoro wmmpa Ha 3emie», «3apOIbIIu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOppOBI 32 CyIIECTBOBAHUEY,
«EctectBeHnbiii  otO0Op», «MHOTOOOpasue CoOpTOB pacTeHui», «MHOroobpasue IMopos
JKUBOTHBIX», «ITomynsuumy, «MyTauuonHas U3MEHYHUBOCTbY, «Apomopdo3bDy,
«Mnnoananramuny, «OO0mas aereHepanus», «JBrKymme cuibl 3Bomroruny, «Kapra-cxema
Mmapupyra nyremectsus Y. lapsuna», «boppba 3a cymiectBoBaHue», «lIpucrnocoOieHHOCTh
opranu3MoBy, «I eorpaduueckoe Bug000pa3zoBaHue», « IKOJIOTUYECKOE BUI000PA3OBAHHEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TUIOA0B U
ceMsiH, Kosuiekius «lIpuMepsl 3alUTHBIX MIPUCTIOCOOTICHUH Y )KUBOTHBIX», MOJieTh « OCHOBHBIE
HaIPaBJICHUS IBOJIIOLUNY», 00bEMHAs MoJieNb « CTPOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Komiekuus «®DoOpMbl COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumnkanusa «llepexkpéct xpomMocom», BlIaKHbIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3zBuTme mnsATymIKM», MHKporpemnapar «Jlpozodumiay (HOpMa,
MyTa# (GOpMbI KPBIIBEB U OKPACKHU TETA).

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BUOB 110 MOP(HOIOTUYECKOMY KPUTEPHION.

JlaGopaTopuast pabora Ne 2. «OmnucaHue NTPHUCIOCOOJCHHOCTH OpraHu3dMa U eé
OTHOCHUTEJIBHOTO XapaKTEPA».

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble MIpEACTABICHUS O 3apOXKIACHUU XKU3HU. HayuHble runote3sl BOSHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 W TMaHcmepMusi. XUMHYECKash IBOJIONUSA. AOUOTEHHBIH CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKJIECHUE
XUMHUYECKON 3BoMIOIMKM. HauanpHble Tanmel Ouonorundeckoil sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHrue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKU. [IepBhie KIETKU U HX
sBoJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIIIT AKHUBBIX OPTaHU3MOB.

Pazeutne xu3Hum Ha 3emie mo dpaM W nepuoaaMm. Karapxei. Apxeiickas u
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mepuoAbl: KeMOpPUICKHI, OpIOBUKCKUH,
CUJIypUNCKHUH, I€BOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKUA.

Me3o30iickast spa U €€ MepruoIbl: TPHACOBBIN, IOPCKHI, MEITOBOM.

Kaiino3zolickas 3pa 1 €€ nmepHuo/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KIMMara M TIeoJIOTMYecKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid U KUBOTHBIX. [losiBieHwme,
paciBeT U BBIMUPaHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MMpa Kak oTpa)keHue 3BONoLINN. OCHOBHBIE CHCTEMATHYECKUE
TPYIIIbl OPTaHU3MOB.

OBOJIIOIMSL  YeJOBEKa. AHTPOINOJOrus Kak Hayka. Pa3Buthe mpeacTtaBieHHil o
IIPOUCXO0KICHUH YesToBeKa. MeTo bl n3ydeHus: antponorenesa. CxoIcTBa U pa3andus 4eJIoBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YETTOBEKa.

Jsuwxymme cunbl  (pakTopel) aHTpomorenesa. HacnencTBeHHass W3MEHUHMBOCTh U
ecTecTBeHHBbIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJIEHUE OPYIUi TPya, MBILIUICHHE,
peub.



OCHOBHBIE CTaJMM W BETBH 3BOJIIOIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIH,
Yenosek mnpsmoxoxasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
HCKOITAaeMBIX OCTaTKOB, BPEMs CYIIECTBOBAaHUS, 00JacTh paclpoCTpaHeHHs,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeoHaHas (eBpa3uiickasi), Herpo-
aBcTpajioujiHas  (dKBaTOpuaibHasg), MOHTOJOUJHAsA  (a3uaTcKOo-aMepuKaHckas). Yeptsl
OpUCIOCOOJICHHOCTH TPEACTABUTENCH UEIOBEYECKUX pac K YCIOBUSAM CYIIECTBOBAHMSL.
EnuncTBOo uenoBeveckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmune! 1 cxembl: «Bo3nukHOoBeHNe CONHEYHON CHCTEMBD», «Pa3BUTHE OPraHHYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kieTka», «llpokapuornueckas KieTkay,
«CoBpeMeHHas cucTemMa OpraHu4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeNoBeKa M YEIIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOIOK
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «/IpeBHeilmme moam», «/peBHue moanm», «llepsbie
COBPEMEHHBIE JII0IN», «HelloBeuecKne pachh».

Ob6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTPAJONUTEKA,
NUTEKaHTpONa, HeaHJepTalblla, KPOMAaHBOHIIA), CICTIKH WJIM M300pa)KeHUs KaMEHHBIX Opyaui
MEPBOOBITHOTO YeIOBeKa (KaMHU-YOIIIEPhI, pyOnia, ckpebdiia), TeOXpoHOJOornIecKas Ta0uIa,
KOJUIeKIUsA «POpPMBI COXPAaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTEHUID.

JlaGopaTopHble U MpaKkTH4YecKHe padoThI:

[Ipaktuueckas padora Ne 1. «3yyeHue ucKkomaeMbIX OCTaTKOB PacTeHUMN M KUBOTHBIX B
KOJUIEKLIHASX).

DKCKypeusi «DBOMIONUS OPraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WM
KpaeBeuecKuil My3en).

Tema 3. Opranu3msl 4 OKpYy:Kamoas cpejaa.

Okojorusi Kak Hayka. 3agadyd M pa3fesibl dKOJOrMH. MeToAbl 3KOJOTrHYeCKHX
MCCIJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHUS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, MOYBEHHas,
BHYTPHOpPTraHU3MEHHasI.

Oxonorudeckue (akropsl. Kimaccudukamus skomorndeckux (GakTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpHl:  CBET, TEMIEparypa, BIAKHOCTb.  DOTONEPHOAM3M.
[TpucniocoOneHust OpraHu3MoB K AecTBHIO a0nOoTHUYeCKUX (akTopoB. brosornueckre puTMbl.

buotnueckue  Qaktopel. Buabpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYPEHLHUS,
XUIIHAYECTBO, CUMOMO3 1 ero ¢opMel. [lapazutusM, Koomeparus, MyTyaau3M, KOMMEHCATIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHCAIM3M, HeUTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU MOMysaiuu. OCHOBHBIE MOKAa3aTead MOMYJIALUN:
YUCJIIEHHOCTh, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIICHHOCTHU MOMYJIALNU U €€ PEeryIIsIIusl.

JdemoHcTpanmuu:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.

Tabmunet u cxeMbl: kaprta «lIpupoaabie 30HB 3emin», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«®oronepuonuzmy, «llomymsiiumy, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOIMYJISIUU
uHpy3opun-Typenprny, «llumesbie nenm.



JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
o0UTaHUN.

Jlaboparopnas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo01mecTBa U IKOJIOTHYeCKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
MPOCTPAaHCTBEHHAs, Tpodpuueckas (muuienasi). Bunpl-nomunantel. CBs3u B OHOLIEHO3E.

Okojnoruyeckre cucreMbl (kocuctemsbl). [lonstue 00 3KkocucTeMe W OHMOreOlEHO3E.
DOyHKIMOHAJIBHBIE KOMIIOHEHTBI 3KOCHUCTEMbI: MPOIYLUEHTbl, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopor BemiecTB W TOTOK JHEPrHH B IKOocWcTeMe. Tpodudeckue (NMUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMBI: Ouomacca,
OPOAYKIHSA. DKOJOTHYECKHE MUPAMUAbL: MPOAYKLHH, UYUCICHHOCTH, Ouomaccel. CBOMCTBa
HKOCHUCTEM: YCTOMYHUBOCTh, CAMOPETyJIsiius, pa3Butue. CyKIeccusi.

IIpupogHbple  DKOCUCTEMBL. JKOCHCTEMBI O03€p M peK. OKOCHCTeMa XBOMHOIO WM
HIMPOKOJUCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE  IKOCHCTEMBI.  ATPOIKOCHUCTEMEI. YpOOdKOocHCTeMBI. buomornmyeckoe u
XO3IHCTBEHHOE 3HAUEHHE arPOIKOCUCTEM B YPOOIKOCUCTEM.

buopasnoobpasne kak (akTop ycroitumBocTH dKocucTeM. CoxpaHeHHe OHWOJIOTHYECKOro
pa3zHooOpasus Ha 3emiie.

Yuenne B. U. Bepranckoro o Omocthepe. ['panumbl, coctaB u cTpykrypa Onocdepsr. JKusoe
BemiecTBO W ero ¢yHkmun. OcobeHHOCcTH OMOchephl Kak TI00aIbHOW 3KOCHUCTeMBI. J(nHamMmdeckoe
paBHOBecHe U 0OpaTHas cBs3b B Onocdepe.

KpyroBopoTs! BemiecTB 1 OMOreOXMMHUYECKUE LUKIIBI 3JIEMEHTOB (yIiiepoaa, a3ota). 30HaJbHOCTh
ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Omocepe 3emnu. AHTponoreHHle u3MeHeHus: B Ouocdepe. [mobanbHbIe
9KOJIOTHYECKHE MPOOIEMBI.

CocymecTBoBanue INpupoAbl W 4denoBeuecTBa. CoxpaHeHume Onopa3zHOOOpa3usi Kak OCHOBa
ycroiunBoct  O6noceppl. OcCHOBa pPalMOHAIBHOTO YIPAaBJIEHUs NPUPOAHBIMH pecypcaMH M HX
ucnosb3oBanue. JJocTikeHns ONoIOruH U OXpaHa MPUPOIBL.

JdeMoHcTpanum:

Ioptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackwuii.

Tabmuuer n cxemsl: «[lumessle nenn», «buoneHo3: cocraB W cTpykTypay, «l[Ipupoansie
coobmectBa», «Llemn muranusay, «Oxomormueckas nupamuaay, «buocdepa n gemosex», «IKkocucrema
IIUPOKOJINCTBEHHOTO Jieca», «JKOCHUCTeMa XBOHHOro seca», «buomeHo3 Bomoéma», «ArpoLeHO3»,
«IIpuMepHbIE AHTPONOIEHHBIE BO3JIEHCTBHS Ha MPUPOAY», «BakHeWIIne HCTOYHUKH 3arpsi3HEHHUS
BO3/IyXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHelIass cocrapistomas onochepb», «DakTopsl Jerpajganuu
nouB», «[lapHUKOBBIH dPdekT», «DaKkTophl PaJMOAKTUBHOTO 3arpsisHeHHs Ouocdepbl», «Oo0mas
CTpyKTypa Ouocdeps», «Pacnpoctpanenue xusHu B Ouochepe», «O30HOBBIN 3kpaH Ounocheps,
«Kpyrosoport yrinepozna B 6nochepe», «KpyroBopor azora B mpupoae».

OO6opynoBanue: MoJenb-amuInKamus « Tumraasie  OMOIEHO3b», repbapuii  «PacTuTenbHbBIE
coobmiectBa», koeknuu «buoneHno3», «Bpemutenn BakHEHIINX CETbCKOXO3SHCTBEHHBIX KYIBTYDPY,
Fep63pI/II/I 1 KOJUICKIINHU paCTeHI/Iﬁ " XUBOTHBIX, IMPUHAMJICKAIINE K PA3HBIM 3KOJIOTHYCCKHUM I'pyIiliaM
onHoro Buaa, Kpacnas kaura Poccuiickoit ®enepannu, n300pakeHUsT OXpaHIEMbIX BHIIOB PACTEHUHN U
JKUBOTHBIX.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 BHOJIOIMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpPC JMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPECAMCTA «buoiorusay BbIJICJICHBI
CJIEIYIOIIUE COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKON  TpaKJaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOINPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKIEHUHM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOyYarouuxcsi pyKOBOACTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, HPUCYLIUMU  CUCTEME
OMOJOTUYECKOr0 00pa30BaHUsA, HaJMYMe SKOJIOTHYECKOro IPABOCO3HAHMS, CIIOCOOHOCTHU
CTaBUTD LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInuaOCTHBIC PE3yJbTaTbl OCBOCHUA IMPECAMCETA «bnonornsay JOCTUT'aKOTCA B C€AHUHCTBC
y4eOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMU B
0011ecTBE MpPaBWIAMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOTO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ Mno3uuuu JIMYHOCTH, IMMAaTpUOTU3MaA,
YBaXXEHUSA K 3aKOHY U IMPABOIMOPSIKY, YEIOBEKY TpyJa U CTaplIieMy IMOKOJEHHUIO, B3aUMHOIO
YBOXEHUS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JImaaOCTHBIC PE3YIbTATBl OCBOCHUS yq€6HOF0 npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOIUXCsI PyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAllMid, TO3UTUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
PACIIMPCHUEC KU3HCHHOI'O OIIbITa W ONbITa ACATCIBHOCTH B IMPOLCCCE pCain3allid OCHOBHBIX
HallpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIHTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMH  OOyYarOmIeToCss KaK aKTHUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTHh K COBMECTHOI TBOpquKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU yqe6HBIX ITIPOCKTOB,
pPEIICHUN yqe6HBIX 1 IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJTHCHUU OMOJIOTHYECKHUX SKCIICPUMCHTOB;,

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3HMIIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IefICTBPISIX HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOT'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HbIMU yOEKIECHUAMHU, KYJIbTYPHBIMU LIEHHOCTSMH U COLUATbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B TMIPOIIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU ESTEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM fA3BIK U KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M MAMSITHUKAM IIPUPOJIBI,
JIOCTH>KeHUsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHMoJ0TuY, MOHUMAaHU 3HAYeHUs OMOJIOTUHU B TIO3HAHUU 3aKOHOB MIPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOT0 HApO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAJIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHusl, (GopMHPOBAHMSA  KYJLTYPbl 3/0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi ¢Gu3MYECKas aKTHUBHOCTH), OEpPEeKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY H IICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3IOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TOCJIEICTBUI W HEMPHUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS aTKOTOJIs,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON U COLMAIbHOMN HAPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH U CaMOCTOSITENBHO  BBHITIONHATH — TaKyHO
JIeATETbHOCTb;



UHTEpEC K PAa3IU4HbIM cepaM Mpo(hecCHOHAIBHOW NeATEIbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBII BEIOOp OyAyIIel Ipodeccuu 1 peaarn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KHU3HU,

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYILLECTBOBAHHS;

HOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KyJIbTYypbl: IpUOOpETEHHE OIbITa IJIAHWPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MO’KHBIX ITOCIIEACTBUH JUIsl OKPY KAIOLIEH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U MMy Te nX pelieHus;

CHOCOOHOCTH HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IOpU pEIICHUH IMpoOJieM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOAONOIb30BaHUEM (COOIIOCHNE
IpaBUJ MOBEJICHMS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NCHCTBUN, NMPUHOCALIMX BPEI OKpY’KAIOUIeW MPHPOIHOU cpene,
YMEHHE NPOTHO3MPOBATH HEOIAroNpHUSATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JeMcTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIBITA
NEeSITeTbHOCTH  OKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
[IO3HABATEJILHOM, KOMMYHUKATUBHOW W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH J1eATEIbHOCTH 3KOJIOTMYECKON HaIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHsI HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JAMaiore KyJjbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHME S3BIKOBOW M UATATEILCKOW KYJIBTYPBI KaK CPEJICTBA B3aMMOACHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OHONOrMU Kak HayKH, OCO3HaHMA €€ poiu B (HOPMUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O IWHCTBE NPUPOABI, 4YelIOBeKa W OOmecTBa, B TO3HAHWUU NPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOIMU JUIsl COBPEMEHHOW LMBMIIM3AIMU: O0OeCIeueHus
HOBOT'O YPOBHSI Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHbie TpoOIeMbl Pa3BUTHI YEIOBEUECTBA, TIOMCKA ITyTeH BBIXOJIA M3 TII00ATHHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecTieueHus epexoaa K yCTOMYMBOMY Pa3BHTHIO, PAIMOHATIHBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMICHUS 0O0IIei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIIMOHAIEHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

NOHMMaHHE CYIIHOCTH METOJIOB MO3HAHHWS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIer0 MHpa M TPOUCXOIMNX B HEM W3MEHEHHWH, yMEHHUE Jelarb 0O0OCHOBaHHBIC
3aKJIIOYEHUsT HAa OCHOBE HAy4HbIX (AKTOB M HMEIOIIMXCS AAHHBIX C IEIbI0 IOJy4EHUs
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
po0JIeM B peabHbIX KU3HEHHBIX CUTYallUsX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIbHOCTH, TOTOBHOCTHh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAaHHA 1O OHWOJOTMH B COOTBETCTBHUH C IKHU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHs yuyeOHOro mpeamera «buojorus» BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYalOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXTpeMeTHbIE) 00LIeHayYHbIE TOHATHUS, OTPAXKAIOIINE EITOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METOZI0B IMO3HAHMSI, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHS,
SBJICHHE, IpPOILeCC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEPEHUe, SKCHEPUMEHT U JIPYTHX), YHUBEpCalbHbIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHHUKATUBHbIC, PETYJATUBHBIE), 00eCIeUUBaIOIINE
¢dopmupoBaHre (YHKIIMOHAIBFHONW T'PAMOTHOCTH M COLHAIBHOW KOMIETEHIMH O0YYaroluxcs,
CHOCOOHOCTh o0yyaroImuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CpEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OgiajeHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMH II03HABATEIbHBIMH JCHCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyaJlM3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHMS, KIACCU(PHUKAIMM, OOOOIEHHs), pPaCKpbIBaThb CMBICI OHOJOTHYECKUX
MOHITUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU NOHSTUSIMHU);

ONpeAeNsaTh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHIKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTMUECKUE TMOHATUS AN OOBsACHEHHS (aKTOB M SBICHHM KUBOH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTHUBHBIC, JAEIyKTUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIUYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPabdOTy B YCIOBUSX pEAIbHOTO, BUPTYaJbHOTO U
KOMOMHHUPOBAaHHOTO B3aMMOJEHCTBYS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIET0BATENbCKHE TEHCTBUS:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspenieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3aj7ady, BbIABUIATH
TUNoTe3y €€ pelleHus, HaXOAWTh AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHMH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YMETb NEPEHOCUTh 3HAHUS B  [IO3HABAaTEIbHYIO M  IMPAKTUYECKYIO  00JIacTH
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX MH(OpManuu (TeKcTe y4eOHOro mocoowus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENPOTUBOPEUNBOCTb;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIIISIIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYILECTBIIATh KOMMYHHMKAIIUKM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY OOCY)XTaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacno3HaBaTh HeBepOAJTbHBIE CPEACTBA OOMICHMSA, MOHWMATh 3HAYCHHE COLUAIBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYAIMH, YMETh CMATYaTh KOH(PIUKTHI 1
BECTH MIEPETOBOPHI;

BJIZICTh PA3JIUYHBIMH CIIOCOOAMH OOLICHHS W B3aWMOJCHUCTBHSA, IMOHUMATh HAaMEPEHUS
JPYTHX JIIOACH, MIPOSBIATh YBOKUTEIBHOE OTHOLIEHUE K COOCCEJHUKY M B KOPPEKTHOH (opme
(OpMyITUPOBATH CBOHM BO3PAKEHHS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEnCTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHUMATh ¥ HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIMBHIYaJILHON PaOOTHI IPH
pelIeHUu OHOJIOTHYECKOM MPOOIeMbl, 00OCHOBBIBATh HEOOXOAMMOCTh MTPUMEHEHUSI TPYIIOBBIX
(dopM B3aMMOIEHCTBUS NIPH pelIeHNH y4eOHOH 3a1a4W;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JCHCTBUI C y4€TOM OOLIMX HHTEPECOB M
BO3MOXXHOCTEH Ka)/I0TO WiIeHA KOJUIEKTHBA,;

NPUHUMATh 1T COBMECTHOM JICSTEIBHOCTH, OPraHW30BBIBATh M KOOPIAMHUPOBATH
JEeUCTBHA MO €€ JOCTM)KEHHIO: COCTaBISATh IUIAH JEWCTBHM, PACIpeneNsiTh POIH C Y4ETOM
MHEHUI y4aCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOW pabOThHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa M KAKJOTO YYaCTHHKA KOMaHIIbI B OO pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejasaratb HOBBIE NPOEKTHI, OLICHWBATh WAEH C TO3WIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYIIECTBIISITh TTO3UTHBHOE CTPATETUYECKOE TIOBEJACHWE B PA3UYHBIX CHUTYaIHsX,
HPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

OBJajieHNe YHHBEPCAIHLHBIMHU PEryIATHBHBIMH AeiCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BAaTh OHMOJIOTHYECKUE 3HAHWS JJIsl BBIABICHUS TPOOJIEM W WX peIICHHS B
KHM3HEHHBIX M yUCOHBIX CHTYaIUSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHH 1IEIEBbIC U CMBICIIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M TMOCTYIKAaX IO OTHOIICHHWIO K JKHBOH NPHPOZAE, CBOEMY 3J0POBBIO U 370POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENBHYIO IESTEIBHOCTh, BBISABISTH IMPOOJIEMBI,
CTaBUTh W (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B 0O0pa30BaTEIbHON EATEIBHOCTH U
KM3HEHHBIX CHTYaIHSIX;

CaMOCTOSITENTFHO COCTABJIATH IUIAH PEIICHHUS MPOOIEMbI ¢ YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OIICHKY HOBBIM CHTYallUsIM;

pacHIMpPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX TPEANOYTECHHIA;

JleNiaTh OCO3HAHHBINA BBIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBAThH MPUOOPETEHHBIN OIBIT,

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO MIMPOKOW SPYIUIIMU B Pa3HBIX 00JIACTIX
3HaHM, TOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYyalUsIM, BHOCHTh KOPPEKTHBBI B JEATECIHHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
¥ MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI, HUCIIOIB30BATh MPUEMBI pedaeKchu
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMmMbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII MO OCBOECHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEIbHOCTH 10 MOJIyYCHUIO HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUM B Pa3JIMYHbIX Y4EeOHBIX
CUTyallUsIX, a TaKKe B pEAlbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojorueil. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO TOAaM 00yUYCHHS.

[IpenmeTHble pe3yibTaThl OCBOEHUsI yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeLLeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3
(camoperynsinusi), YpOBHEBasi  OpraHM3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOHU3BEJIEHUE
(penpoayKius), HacJIeCTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jaraTb OHOJIOTMUYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
LEHTpaJlbHas JI0TMa MOJEKYJspHOi Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. U.
BaswiioBa) u yueHus (0 LIeHTpax MHOT0OOpa3us U MPOUCXOXKACHUSI KYJIbTYpHBIX pacteHuil H. U.
BasuioBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBJIECHUH, OpraHu3alus M IPOBEACHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIJIBM)KEHHE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIENYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH,
TEOPUM U 3aKOHOB, YMEHHE JI€]1aTh BEIBOJBI HA OCHOBAHUU IOJIy4EHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIC IPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U JYKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: 0OOMEHa BEUIECTB U
IIpEeBpalleHHs] YHEPrUu B KIIETKe, (OTOCHHTE3a, MIIACTUYECKOIO0 M IHEPreTHYecKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, UHIUBUIYAIBHOTO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHHE NPUMEHATh MOJTy4YE€HHBIE 3HAHUA U1 OOBSCHEHUs OMOJOTMUYECKHX IPOLECCOB U
SBJICHUM, JJIs1 IPUHATHS NIPAKTUYECKUX PEIICHUH B TOBCEHEBHOM KHU3HU C LENIbI0 00ECTIEUCHHUSI
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOTMH M OMOTEXHOJIOTHH JUIsl palMoOHaIbLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE U MPAaKTUYECKHUE PabOThI, COOMIONATh MpaBWiia IpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHYECKH OILICHHBATh W HHTEPIPETHUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJIepKaHUsl, BKIIIOYAIONIYIO TICEBJAOHAYYHbIC 3HAHUS W3 Pa3IUYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOi MH(OpMANNK, HAYYHO-TIOMYJISIPHBIC MAaTEPHUAIIbl), ITHUECKUE ACIIEKTHI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas
OMoNoTHYecKyl0 HH(POPMAIMI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOeHHsS yueOHOro mnpeamera «buonorus» 6 I1 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOCKHBIX YUEHBIX-OUOJIIOTOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COJICPKAHNE OMOJIOTHICCKUX TEPMUHOB U TTOHSITHIA: BHI, TIOMYJISIIHS,
reHo(OH/, DSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKkTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpraHW3MOB, BHJI000pa3OBaHWE, JKOJOTHYeCKHe (AKTOPhI, HSKOCUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, peIyILIEHTHI, [IETTH MUTaHH, SKOJOrHYecKas mupamuaa, OuoreoreHos, ouocdepa;

YMEHHE W3aratb Ouonornyeckue Teopuu (dBoironoHHass Teopus Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bopa, uepenoBaHus rnaBHBIX HampaBieHud W mytel sBomroru A. H. CeBepiioBa, yueHus o
ouoctepe B. U. BepHaackoro), onpeaensTe TpaHUIIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOIIECCOB W SIBJICHW, OpraHW3alus ¥ TPOBEICHUE OMOJIOTHYECKOTO
OKCMIEPUMEHTA, BBIIBI)KEHHWE THIOTE3bl, BBISIBICHHUE 3aBUCHMOCTH MEXIY HCCIeIyeMbIMU
BEJIMUMHAMHU, OOBSICHEHHWE TOMYYEHHBIX PpEe3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYUYHBIX TMOHSATHUH,
TEOpHUI U 3aKOHOB, YMCHHE JICJIaTh BBIBOJIBI HA OCHOBAHWH TIOJyUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICAThH CYIIECTBEHHBIC TPU3HAKNA CTPOCHHS OMOJOTHYECKHX OOBEKTOB: BHJIOB,
HOMYJISAUI, TNPOJIYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI€OIEHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PAKTOPOB Ha
OpPTaHHW3MBI, TIEPEHOCA BEIIECTB M MTOTOKA YHEPTUH B IKOCHCTEMaX, aHTPOTIOTCHHBIX W3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEHIECTB W OHMOTCOXMMHYECKUX IIMKIOB B
ouocdepe;

YMEHHE TIPUMEHSAThH IMOTYYCHHBIC 3HAHUS JIJII OOBSICHEHUS OMOJIOTHYECKUX IMPOIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUECKUX PELIEHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
TPaMOTHOTO TOBEACHHSI B OKpPYXKAIOIIeW NPUPOAHON Cpelne, MOHMMaHWe HEOoOXOIUMOCTU



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt paMOHAIBHOTO
HPUPOJIOIONIL30BAHMS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHe 3aJadyd, COCTAaBIATh CXEMBI INepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MMUTAHU);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U NpaKTU4YecKue padoThl, COOMIOAATH MpaBHUiIa MpPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHYECKH OIICHUBATH W WHTEPIPETUPOBATH HH(POPMAIHIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIOLIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHanbl), paccMaTpUBaTh IJIOOABHbBIC
IKOJOTUYECKUE TPOOIIEMBI COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBIE M YCTHBIC COOOLICHUS, 0000Imas
Ouonormyeckyro HMH(OPMALMIO H3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrposbnsie IIpakrnyeckue
NporpaMmabl Bceero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Bubmuorexa ®I'MC «Most mikoma»
1 Bbuosnorus xak Hayka 5 1 - lesson.academy-
content.myschool.edu.ru/06/10
Tpenaxep «O0IaK0 3HAHUIY.

5 JKuBble CUCTEMBI U MX OpraHu3aIus 7 9 Buosnorus. 10 knace, 000
XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU «®uzuxon J1ab»

. DJEeKTPOHHBIA 00pa30BATEIBHEIN
Kietounprit yposennb pecype «Jlomalnue 3aiaHusl.

3 JKu3HenesaTenpHOCTh KIETKU 37 2 17 Cpentee ofliee 06pa3oBaHHe.
PazMHOXeHNE 1 MTHAMBUAYAIBHOE PA3BUTHE bronorums», 10-11 ximace, AO
OpPraHU3MOB «M3matenscTBo "IlpocBenicHne"»

Bbubmorexa ®I'MC «Most mikoma»

4 OCHOBBI reHeTHKH. HacieacTBeHHOCTh 1 10 6 — lesson.academy-
U3MEHYNBOCTH OPraHU3MOB content.myschool.edu.ru/06/10

5 Cenekiust opranu3mMoB. OCHOBBI 7 1 4 bubmmoreka [JOK
OMOTEXHOJIOTHUHI https://m.edso0o.ru/7f41c292

6 PeszepBHoe Bpems 2 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 30



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (ungposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NMPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi

bubanoreka ®PIT'UC «Mos mkoaa»
—1 n. my-

1 DBOJIIOIMOHHAST OMOJIOTUSA 10 2 esson.academy
content.myschool.edu.ru/06/11
bubanoreka PITUC «Mos mkoaa»

5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 7 5 — lesson.academy-

3emie. AHTpOIIOTreHe3 6 content.myschool.edu.ru/06/11
Tpenaxep «O0IaK0 3HAHHUIT.
3 OKOocUCTEMHBIN ypoBeHb. OpraHu3Msbl U 26 2 5 Buonorus. 11 kmace, 000
OKpY’Karollas cpeaa «Duzukon JIad»
DNEeKTPOHHBII 00pa30BaTENBHBII
pecype «Jlomamaue 3aganus. CpenHee
4 EI/IOC(I)CPHHH yp0BeHb.C006HIeCTBa u 13 1 obmiee o6pasoanue. buonorus», 10—
DKOJIOTUYECKHUE CUCTEMBbI 11 knacc, AO «M3aarenpcTBO
"[Ipocsemienue"»
5 PezepBHOe Bpemst 6 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 13

I[TPOTPAMME




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpPaMMbl CpeiHero o01ero odpasoBanusi

CdhopMHupoBaHHOCTh 3HAHUN O MECT€ W POJIM OUOJIOTUU B CHCTEME
HAYYHOT'O 3HAHMsI €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHbI MUPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX U 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B pPa3BUTHE
Oouosnoruy; (PyHKIMOHATBLHON TPaMOTHOCTH 4YEJIOBEKa HJISl PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJIOTHYECKUX TEPMUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MpeBpalleHHe JHEPruH), TOMeOcTa3 (camMOperyJsius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErmpOIyKIIHs),

HACJICACTBEHHOCTb, U3MCHYNBOCTL, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrHYeCKHe TEOPUH (KIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.11. Basunosa) u
y4eHUs (O LEHTpax MHOrooOpaszusi M MPOMCXOXKJIEHUS KYJIbTYPHBIX
pactennii H.J. BaBunosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K

KHUBBIM CUCTCMaM

YMeHue BrIajeTb METOJaMU HAYYHOTO TIO3HAHHUS B OHOJOTHH
(HaOmro/IeHNe W OIMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBICHUM;
OpraHm3aus W TMPOBEICHUE OHMOJOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKGHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYEHHBIX Pe3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHA, TCOPHUH W 3aKOHOB, yMCHHE

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

yMeHI/Ie BBIJACIATH CymeCTBeHHBIe HpI/ISHaKI/I BI/IPYCOB, KJICTOK
HpOKapI/IOT 158 SYKapI/IOT, OOHOKJICTOYHBIX nu MHOTOKJICTOYHBIX
OpPraHU3MOB; OCOOCHHOCTH  TPOILIECCOB OOMEHAa  BEINECTB U
MpeBpallleHUs] 3HEPruu B KJIETKe, (POTOCHHTE3a, IIACTUYECKOTO |
JHEPreTHYeckoro  oOMEHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIUTOJIOTBOPEHUS,  PA3MHOXKEHUS,  WHIAWBUIAYAIBHOTO  Pa3BHTHSA

OopraHusma (OHTOI'€HE3)




VYMmenune MMPUMCHATH TOJIYUCHHBIC 3HAHUA JJISL 06’[)$ICHCHI/ISI
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 OHONOTMUM U OMOTEXHOJOTHH [UIsi pallOHaIbLHOIO

IpUpPOAOITIOJIb30BAHHUA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC TI'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,
coOnroAaTh MpaBWwia Npu paboTe ¢ y4eOHbIM U J1a0OpPaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO NICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJIOTHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHue co3aBaTh COOCTBEHHbBIE MHICHMEHHBIE U YCTHBIE COOOILCHHS,
00001mast 6MOIOrHYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KUIIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro oo01ero 0opa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MeCTe W POJM OHOJIOTMH B CUCTEME
Hay4HOTO 3HAHUS €CTECTBEHHBIX HayK, B GOPMUPOBAHNU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQ/Ie POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
O6uosiornu; (PyHKIMOHAIBLHOW TPaMOTHOCTH 4YeNlOBeKa ISl PEIICHHS

JKHU3HCHHBIX 3aJ1a4

YMeHue packpblBaTh COJEpKaHUE OWOJIIOTUYECKUX TEPMHHOB U

TIOHSATUN: BHJI, TOIYJAIUSA, TeHOMOH, SBOJIONUS, IBUKYIIHE CHIIBI




(paxtopsr) IBOJIIOLINH, IPUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYUCHTHI,  KOHCYMEHTBHI,  PEOYyLEHThl,  I[eNd  IHUTaHus,

9KOJIOTHYECKasl MUpaMuia, OnoreoreHos, onochepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOoHOMEpHOCTH (3apojsbiieBoro cxojacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nyrtei spomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBl  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIajeTb METOJAMU HAYYHOTO TO3HAHHUS B OHUOJNOTHH
(Habmro/IeHNe W OIMCAHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBJICHUM;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOTrMYECKMX OOBEKTOB: BHUJOB, MNOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUH B HIKOCHCTEMAaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYmMmenne MMPUMCHATH IMMOJIYUYCHHBIC 3HAHUA JJIA 00BSICHEHUS
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 TOBEACHUA B  OKPYXAIOIIEH MOPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAOITOJIE30BaAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHue BBINOJHATH JIA0OpaTOpHBIE M MPAaKTUYEeCKUe paboThl,
coOmonarh mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopyioBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbiX ucToyHNKOB (CMU, HaydHO-IONYJsipHBIE MaTepHAalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIEMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIbKUX HNCTOYHHKOB,

I'paMOTHO HCIIOJIB30BATH TTOHATHHHBIN alrapar ouoaoruu

IMPOBEPSAEMBIE 3JIEMEHTbI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 buonorus xak Hayka
11 buomoruss — Hayka o wuBOM mpupone. Pomp Ouonmormu B (HopMUpOBaHHUU
' COBPEMEHHOW Hay4yHOH KapTHHBI MUpa. CucTeMa OMOJI0rMYecKUX HayK
Mertoabl Mo3HaHMs KUBOM HpUpPOAbl (HAOIIOAECHUE, SKCIEPUMEHT, OINUCAHMUE,
1.2 U3MepeHue, KiaccupuKanus, MOJEIMpPOBaHUE, CTaTUCTHYecKas o0paboTka
JTAHHBIX )
2 JKuBble cucTeMbl U UX OpraHu3aLus
51 Xusble cucrembl (OMOCHCTEMBI) Kak NpeaMeT u3yudeHus Ouosoruu. CoiicTBa
' OMOoCHCTEM U UX pazHooOpas3ue
59 YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISPHO-T€HETUYECKUH, KIETOYHBIN,
' OpraHU3MEHHBIN, MOMYJIALNOHHO-BUOBON, S3KOCUCTEMHBIN, OMOChepHbI
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU
XHWMHMYECKUN COCTaB KIETKH. XHMHYECKHE DIIEMEHTBI: MaKpOJJIEMEHTHI,
3.1 MUKpO3JieMeHTHl. Bona u  MuHepanbHble BemecTBa. DOyHKIMM BOABI U
MUHEpaJIbHBIX BeleCTB B KieTke. [lonnepkanne ocMOTHYECKOro GaaHca
benku. CoctaB u cTpoeHHe OETKOB. AMHHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
HezameHnMble W 3aMEHUMBbIE AMHMHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
YpOoBHHU CTPYKTYpbl O€IKOBOW MOJIEKYJbl (IIEpBUYHAS, BTOPUYHAS, TPETUUHAS U
39 YeTBepTUYHAsl CTPYKTypa). XUMHUYEecKHe cBoiicTBa OenkoB. buonormueckue
' (byHKIMN OEJIKOB.
®depmeHTHl — OuoJoruueckue kKatamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
neHTp, cyocrpatHas crnenuduanocts. Kodepmentsl. Butamunabl. OTangus
(epMEHTOB OT HEOPraHMYECKUX KaTaln3aTOPOB




3.3

VYrneBoabl: MOHOCaxapuabl (TIIOKO3a, pudo3a U JAe30KCcuprbo03a), Aucaxapuibl
(caxaposa, JaKkTo3a) M TMOJMcaxapuibsl (Kpaxmall, TJIUKOIEH, LEJUII0I03a).
buonorudeckne (hyHKIIUN YTIICBOIOB.

Jlununapl:  TPULIMIEPUABI,  CcTepouabl,  Qochonumuasl.  ['HAPOPUIBHO-
ruapodoOHbIe CcBoOMcTBa. buonormueckue ¢yHkuuu Jmnuao. CpaBHEHUE

YTJICBOJOB, OCJIKOB U JIMIIUA0OB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxnennossie kucnotsl: [JHK n PHK. Hykneoruasl — MOHOMEpBI HYKJIE€MHOBBIX
kucnor. Crpoenne u ¢ynkuuun JIHK. Crtpoenme u ¢ynkuum PHK. ATO:

CTpoeHHe U QyHKIUU

3.5

3.6

3.7

3.8

3.9

3.10

]_II/ITOJ'IOFI/ISI — HAyKa O KJICTKC. Knerounas TCOPHUA. MeTtob1 N3YUCHUSA KIICTOK

Kierka kak OCJI0CTHaA XKHUBasg CHCTCMaA. O6H_[I/Ie MMPU3HAKHN KIICTOK: 3aMKHYTAas1
Hapy’KHasd MeM6paHa, MOJICKYJIbI I[HK KaK TE€HETHYECKUM arIrapar, CucTreéMa

cuHTe3a OeKa

Tumnsl kieTOK: syKapuoTHyeckas U npokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTHyeckor  kietkd. Kierounas crenka Oaktepuit. Crpoenme
9YKapUOTHUYECKON KIETKH. OCHOBHBIE OTIMYHSA PACTUTEIBHOW, JKUBOTHOM U

rpUOHON KIIETKH

IloBEpXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAas CTEHKA, TIUKOKAIMKC, HX
¢ynkuun. [1nasmarudeckas MemOpaHa, e€ cBoiicTBa U pyHkuuu. [{utonnasma u eé
opraHouipl. OTHOMEMOpaHHbIE OpPraHOWIbl KJIETKH: SHIOIJIa3MaTHYeCcKasl CETh
(BIIC), ammapar T'ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJAPUH, IUIACTUABL IIpoMcxoxkaceHWe MHUTOXOHAPUM M IUIacTUA. Bumsl
wiactu. HememOpaHHbIE OpraHOMIbl KIETKH: PUOOCOMBI, KJIETOYHBIA LIEHT,

PECHUYKH, KTYTHUKH. CDYHKHI/II/I OpPraHona0B KJICTKH. Bxirouenus

Snpo — perynaTopHblii neHTp kieTkd. CTpoeHue sjpa: siiepHas 000J04Ka,

KapuoIuia3Ma, XpoMaTuH, AJPLIINIKO. XpOMOCOMI)I

TpaHCcnopT BENIECTB B KIIETKE

)KI/ISHG)I@SITGJ'II)HOCTB KJIETKHN

4.1

4.2

OO6meH BeliecTB, WIM MeTa0OIU3M. ACCHUMWIIAIUS (TUIACTUYECKUI OOMEH) H
TUCCUMIIIALUS (SHEPreTUYecKHii oOMeH) — JB€ CTOPOHBI €IMHOrO Ipolecca
Metabonu3ma. Turmbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbid. Ponb

(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE

®dorocunTtes. CBeToBas U TeMHOBasi ¢a3bl Pporocunrtesa. Peakuuu hoTocuHTE3A.
OddextuBHOCTH (PoTOCHMHTE3a. 3HaYeHWE (POTOCHMHTE3a IS KU3HU Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (OTOCHMHTE3 U CIOCOOBI TOBBIIICHHS €ro
IIPONAYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUMN.

XeMocuHTE3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAYCHHE XEMOCUHTE3a s




4.3

SKA3HU Ha 3emiie

DHepreTH4YecKuii oOMEH B KJETKe. PaciieruieHne BeIeCTB, BBIJICICHUE H
AKKyMYJIIPDOBAaHHE OJHEPrUM B KIETKE. OTambl JHEPreTHYEeCKOro oOMeHa.
['muxonus. bpoxxkenne u ero Buabl. KucinoponHoe okuciIeHUE, WU KIETOYHOE

neixanue. DPHEeKTUBHOCTh IHEPTETUIECKOT0 0OMEeHa

4.4

Peakiun marpuuHoro cuntesa. ['enernueckas uadopmanus u JJHK. Peanuzamms
TFeHETUYECKON HHpOpMaMK B KJIETKe. | €HeTHMYeCKHil KOJ M ero CBOWCTBA.
Tpanckpunums — marpuunslii cuate3 PHK. Tpancnsmus — 6uocunTte3 Oenka.

Konuposanue amuHokuciot. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYCHL. Mcropus otkpeitus BupycoB ([1.U.
WBanoBckuii). OCOOEHHOCTH CTPOCHHUS U JKU3HEIEATEILHOCTH BHUPYCOB.
baktepuodaru. bone3nu pacTeHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynozaedunura yenoseka (BHUY) — Bo3dyaurens CIIM/a.

[MpodunakTrka pacmpocTpaHeHHUS BUPYCHBIX 3a00ICBAHHIA

PasMHOkXEeHME M MHAMBUYAJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

5.2

Knerounsnii WK, WIM KU3HEHHBIM IMKIT KIeTKWd. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B nHTepdaze. Pernnmukanus — peakuuss MaTpU4HOTO
cureza JIHK. Crpoenue xpomocoMmM. XpoMOCOMHBIM HabOp — KapHOTHII.
JIUMIIONAHBIE W TalJIOUJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHUBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHHUS W WHIUBUAYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetkn — wmuto3. Craaumm murosza. Ilpoueccel, mpoucxonsduiye Ha

Pa3HBIX CTaAUAX MUTO34A. buonorunyeckuii CMBICII MUTO3a

@®opMbl pa3MHOXKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buiel Gecronoro
pa3sMHOXEHHUsS: [eJIeHHe HaJBO€, IOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
CTIIOpooOpa3oBaHUe, BEreTaTHBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPTraHU3MOB, €0 3HAYCHUEC IJIA CCICKINN

5.3

5.4

ITonoBoe pa3MHOXkEHHE, €T0 OTINYUSA OT OECIOI0ro.
Meiio3. Cragun wmeiio3a. [lpouecchl, mpoucxonadiue Ha CTaaAusIX MeHo3a.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEHNE MEN03a

I'ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBBIE
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6pa30BaHI/Ie " Ppa3BUTHEC IOJOBBIX KIJIIETOK —
raMmer (CnepMaro3omj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOEHMS SIMLEKIETOK U criepMaTo3on0B. Omnonorsopenue. [laprenorenes

5.5

WunuBuayanpHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAIBHOE  Pa3BUTHE

(aMOpuorenes). Jransl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:




npoOieHue, racTpyssinus, oprasoreres. [locramOpronansHoe pa3BuTHE. THITBI
NOCTAMOPHOHAIFHOTO Pa3BUTHSA: MPsMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpelbl Ha pPa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O paCTEHUS: CTPOEHUE CEMEHU,

CTaluu pa3BUTUIA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3apaun reHeTuku. VMicropus pa3sBuTUS T€HETUKU. BKiax poccHCKUX
U 3apyOexHbIX YYEHBIX B pa3BUTUE TEHETUKU. MeTonpl TI'eHETUKU
(rubpu10JI0rNYEeCKUi, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA ).
OcHoBHbIE TeHEeTHYEeCKHE NOHATUA. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yEeMasi B

CcXeMax CKpelIrBaHUN

6.2

6.3

3aKOHOMEPHOCTH HACJIEIOBAaHUs TPH3HAKOB, ycTaHOBIeHHBbIE . Menpaenem.
MoHOTHOpPUIHOE CKpelIMBaHUE. 3aKOH eAMHOOOpa3us THUOPHIIOB IEPBOTO
nokonieHus. [lpaBuino gomuHHMpOBaHHS. 3aKOH pacCHICIUICHUS IMPU3HAKOB.
I'unote3a ynctoThl ramert. [1oHOE U HETOJIHOE JOMUHHPOBAHUE.

JluruOpuHoe CKpemuBaHue. 3aKOH HE3aBUCHMOTO HACJICOBAHHS TIPH3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JIMTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEe
ckpemuBanue.  lcmonp3oBaHWME — aHAMU3UPYIONMIETO  CKPEIIMBAHHS U

OIIPEACIICHUS I'CHOTUIIA ocobu

CuernnieHHOe HacnefoBaHue mpu3HakoB. Pabota T. Moprana mo cuerjieHHOMY
HacleIoBaHWIO TreHoB. Hapymienwe creruieHHs TE€HOB B pe3yJibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [eHernueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONpPENENEHHE Moa. AyTOCOMBI M IIOJIOBBIE
xpomocoMmbl. ['oMoramerHble M reTeporameTHble opraHu3Mmbl. HacnepoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

6.4

6.5

N3menunBocTh. BUIOBI M3MEeHUMBOCTH: HEHACHIEICTBEHHAs M HacCIeICTBEHHAas.
Ponme  cpenpl B HEHACIENCTBEHHOW  W3MEHUMBOCTH.  XapaKTEpPHUCTUKA
MOAU(DHUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psag W BapHallMOHHAS
kpuBasi. Hopma peaknuum mnpusHaka. KoigndyecTBeHHble M KaueCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(PUKAIIMOHHOW H3MEHUYUBOCTH

HacnencrBennasi, wiM TeHOTUIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHASA
M3MEHYMBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTalMoHHas W3MEH4MBOCTh. Kiaccupukamus MyTaiui:
TEHHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NpUYKMHBI MyTaluil. MyTareHHble
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACIEACTBEHHON n3MeHunBoctu H. 1.

BasunoBa




6.6

I'eneTnka uenmoBeka. KapI/IOTI/IH yejioBeka. (OCHOBHBIE METOAbI TCHCTHKU
4eJI0BEKa: reHeaIOTHYeCKHI, OJIM3HEIOBBI, IIUTOrCHETHYCCKHIA,
OMOXMMHYECKUN, MOJeKyJIsapHO-reHeTudecKuidl. CoBpeMEHHOE OIpezesieHue
IFE€HOTHIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C
nomornipio [IIP-ananu3a. HacnencrBeHHble 3a0o0NieBaHUSI YEIOBEKA: T'CHHBIC
Oosie3Hn, OOJIE3HU C HACIEICTBEHHON NPENpacloioKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTauuu. [IpUHLIUIBI 370pOBOTO
oOpa3a KU3HH, JUATHOCTHKH, NPOMUIAKTUKA U JIEYCHHS] TEHETHYECKUX
Oone3nell. MeMKoO-reHeTHYecKoe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEIUITUHCKON

TCHCTUKHU B IPCAOTBPAICHUHN U JICUCHUH I'CHCTUYICCKHUX 3a00JICBaHUH YEJIOBEKA

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenexkuuss Kak Hayka U IHpolecc. 3apOKICHUE CEIEKUUU U JIOMECTHUKAIUS.
Yuyenne H.M. BaBunoBa o0 IeHTpax MPOUCXOXKACHUS UM MHOT000pa3us
KYJbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,
1I0pOJa, ITaMM

CoBpeMeHHbIE METOJbl CeJIeKLUU. MaccoBblii M MHAWBHUIYalbHbII OTOOpHI B
CEeJIEKIIMM pacTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpeuBaHue — WHOpuAWHT. Yucras nuuus. CKpemuBaHUE YHCTHIX JIMHHU.
I'etepo3uc, nnu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOpU/IUHT.
OtnanénHas rubpuauszanuss U e€ ycnexu. VCKyCCTBEHHBIH MyTareHes u
MIOJIyYEHUE NOJIAILIONAOB. JIOCTMIKEHMsI CEJIEKIUM DPACTEHWM, JKUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

11 KJIACC

buotexHonoruss kak oTpacib MPOW3BOACTBA. ['e€HHAs WHXXEHEpUs. Tarlbl
co3nanus pekomOuHaHTHOW JIHK u Tpancrenneix opranusmoB. Kierounas
uwxkeHepus.  Kiierounble  KynbTypbl.  MHKpPOKIOHAIBHOE  Pa3MHOKEHHE
pactrenuii. KinoHUpoBaHHWE BBICOKONPOIYKTHBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHu3MoOB. OJKOJOrHMYecKkhe M 3tudeckue mpobdiembl. MO — renernyecku

MOI[H(bHHHpOBaHHBIC OpTraHU3MBbI

Kon

11

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

DBONIOIIMOHHAST OMOJIOTHS

DBOIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeugerenbctBa  3Bojitoniu.  [lameoHTONIOTHYECKHE:  TOCTEA0BATEIHHOCTD
MOSIBJICHUST BHUJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, NEepeXOoHbie (HOPMEI.
buoreorpaduueckne: cxoactBo W paznuune (GayH U Qrop MaTepuUKOB H

OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PA3TUUM SMOPUOHOB Pa3HBIX BUIOB




1.2

IIO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IeCKI/IeI TOMOJIOTMYHBIC, aHaJIOTHU4YHBbIC,
PYAUMEHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ'ICKy.]'IﬂpHO-6I/IOXI/IMI/I‘ICCKI/IGI CXO0ACTBO
MEXaHU3MOB HACJIICACTBCHHOCTU M OCHOBHBIX METa0O0JINUECKUX HYTefI Y BCCX

OpraHu3mMoB

OpomounonHass teopus Y.  [apBuna. [Ipenmnocbuiki  BO3HUKHOBEHHUS
napBUHHU3MA. JIBMKYIIME CHIIBI IBOJIONHMH BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUUYCHHOCTH PECYPCOB, HEOMpeaeaEHHAs U3MEHYMBOCTD,

0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

14

Cunrernueckass teopus oHBomonmd (CTD) u  ocHOBHbIE €€ TOJOXKEHHUS.

MuxkposBosmtorus. [lomynsanus Kak eIMHUIA BUAA U IBOJIOLUN

JBwxyue cuibl ((pakTopbl) SBOJIIOLMU BHUIOB B Ipupoie. MyTaluOHHBINA
Ipouecc U KOMOMHATHBHAsg W3MEHYMBOCTb. llomynslivoHHBIE BOJHBI U Jpeid
reHoB. M3omsanus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapistomuil ¢pakTop
sBoIFOIU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3yabTaT 3Bomouuu. IIpumepsl
MPUCIIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H HAHOAIANTALINH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUI000pa30BaHUS:

reorpaduieckoe, IKOJIOrHIECKOe

1.5

MaKpOBBOHIOI_II/ISI. cDO]I)M]':»I OBOJOIHNUN: (I)I/IJ'IGTI/IIIGCKEUI, JAUBCPICHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoOLINN

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble IIPEACTABIECHUS O 3apOKICHMM >KW3HU. HayudHble runoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYECKas
ABOJIIOLMS.  DKCIIEPUMEHTAIBHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uonorndeckoit sBomtonuu. ['unoreza PHK-mupa. IlepBeie

KJIETKHU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pasutne xu3zHm Ha 3emsie mo spam u nepuojaM. Karapxen. Apxelickas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOpPHUIICKHIA,
OPJIOBUKCKWW, CUJIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIH, MEPMCKHIl.
Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, IOPCKUH, MEJIOBOM.

KaliHo3oiickass »s2pa u €€ mepuojabl: MaJeOreHOBBIA,  HEOTECHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IPOLIECCOB.
OCHOBHBIE 3Tallbl 3BOJIOLIUU PACTUTENBHOTO U JKUBOTHOTO MUpPA. ApoMOp(O3bI y
pacTeHull M KUBOTHBIX. llosBiIeHuWe, pacuBeT M BBIMUPAHME TPYII KHUBBIX

OpPTraHU3MOB




2.3

2.4

Cucrema OpraHnu4eCKOoro Mupa KakK OTpaKCHUC SBOJIIOIHNU. OcHOBHBIC

CUCTEMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

DBOJIIOLMS YeJIOBEKAa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BuTHEe TpeicTaBlIeHUH O
MPOUCXOXKACHUM dYelloBeka. MeTroabl u3ydeHusi aHTponoreHeza. CxonctBa u
pasnuuus 4eJIoBeKa M )KMBOTHBIX. CHCTEMAaTHYECKOE TIOJIOKEHHUE YeTIOBEKA.

JBwxkyme cuibl (hakTopsl) aHTpornoreHe3a. HacneacTBeHHass M3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOmIeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBIICHHE OPYIUN

TPY/la, MBILLJICHUE, PEUYb

2.5

2.6

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMH YEJIOBEKA: aBCTPATIONUTEKH, YemoBek
ymenblid, YenoBek mnpsamoxomsaumii, YenoBek Heanaepraibckuii, YemoBek
pasyMHbIii. Haxojku MCKOIaeMbIX OCTAaHKOB, BpeMsi CYIIECTBOBAaHHS, 00JIAaCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHs

YenoBeueckue pacsl. OCHOBHbIE OOJIBLIME pachl: €BpoNeouiHas (eBpazuiickas),
HErpoO-aBCTPaJIONIHAs (3KBaTOpHAJIbHASA), MOHTOJIOHTHAS (a3marcko-
amepHuKaHcKast). YepTbl IPUCIIOCOOICHHOCTH MPEJICTABUTENIEH YEIOBEUECKUX pac

K YCJIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

3.1

3.2

3.3

3.4

OpranusMsl 1 OKpysKarolias cpeaa

OKojorus Kak Hayka. 3aJaud M paslenbl dKOJOTMU. MeToIbl IKOJIOTMYECKUX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenibl 0OUTaHNsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AyIIIHAA, [TIOYBCHHA, BHYTPUOPTraHU3MCHHAA

Okonornyeckue  ¢axtoppl. Knaccupukanus — 9KOJIOTMYECKHX  (DaKTOPOB:
abuoTuyeckre, OMOTHYECKHME M aHTponoreHHnle. JleWcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (HaKTOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenust oOpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonorunueckue PUTMBI

buotnueckue dakropbl. Buasl OMOTHYECKHMX B3aMMOICHCTBHI: KOHKYpPEHIHS,
XUIIHUYECTBO, TAapa3WTU3M, MYTyajdu3M, KOMMEHCAIM3M (HaXJIEOHUYECTRBO,
KBapTUPAHTCTBO), aMEHCAIU3M, HEUTpanu3M. 3HaueHHe  OUOTHUYECKUX

B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapPaKTCPUCTUKHU NOMyJIANHUU. OcHOBHBIC IIOKa3aTcin
nomyJisinuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IIPUPOCT,

Murpanus. JJuHaMuKa YUCICHHOCTH IOIYJISLUU U €€ perysaius

COO6H_I€CTBa 1 3KOJOTMYCCKUC CUCTEMBI




4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
HOpOCTpaHCTBeHHas, Tpoduueckas (muineBas). Bupbl-momuHanTbl. CBsI3U B

OuoIEHO3€E

4.2

Okonornyeckue cucreMbl (9kocucremsbl). Ilomarme 00 »dKkocucreme U
ouoreoneHo3e. @DyHKIMOHAIbHbIE KOMIIOHEHTBI SKOCHCTEMBI: IMPOJYLEHTHI,
KOHCYMEHTBI, peyLieHTbl. KpyroBopoT BelecTB U NOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (nuieBble) YpOBHM SKOocHCTeMbl. lluimieBble 1ienmu U ceTwu.
OcHOBHBIE TOKa3aTE€IM HKOCHUCTEMBI: OHomacca, MPOAYKIMA. DKOJIOTMYECKUe
NUPaMUABbL: HPOAYKLUH, YHUCIEHHOCTH, Ouomaccel. CBOHCTBA 3KOCUCTEM:

YCTOMYMBOCTH, CAMOPETYJIsiUA, pa3putue. CyKueccus

4.3

4.4

4.5

[Ipupoanbie 3x0cuCcTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WMJIU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOr€HHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBL. YpO03KOCHCTEMBI.
buonoruueckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak Qakrtop ycroiumBoctH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

VYuenne B.M. Bepnagckoro o Ouocdepe. I'paHuibl, coctaB M CTpPYKTypa
ouocdepsl. Kupoe BemectBo u ero ¢GyHkuuu. OcoOeHHOCTH OMOcdephl Kak
rno0anbHOM 3KocucTeMbl. J[MHamMuuyeckoe paBHOBecMe U oOpaTHas CBsA3b B
ouocdepe. KpyroBopoTsl BemECTB M OHOTCOXHMMHYECKHE IHKIBI DJIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OMoc(hepbl. OCHOBHBIE OMOMBI CYIIN

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHHUs B Ouocdepe.
['mobanbHBIEC HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YIpaBJICHUS MPUPOAHBIMH pecypcaMd U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KGHI/IH OHOJIOTUHU U OXpaHa IpHUpOAbI




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

JInst peau3aiiy mporpaMMbl HCIIOIb3YIOTCS yUSOHMKH, TOMYIICHHBIC K UCIIOIb30BAHHIO TIPH
peanu3alii UMCIOIIUX TOCYAapCTBEHHY IO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOrPaMM
HAYaJIbHOTO O0IIIEro, OCHOBHOT'O OOIIIETO, CPETHETO 00IIero 00pa3oBaHMs OpraHU3aIUsIMH,
OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO ACITEIBHOCTD, PUKA30M MUHIIPOCBEIICHUS OT
26.06.2025 Ne 495:

e buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., Pyoiios A.M. u apyrue
/Ilon pen. ITaceunuka B.B., Akiinoneproe o01iecTBo «M31arenbcTBo
"IIpocBemenue"y» 2023r.;
e buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., Pyoiios A.M. u apyrue
/Ilon pen. ITaceunuka B.B., Akiinoneproe o01iecTBo «M31arenbcTBo
"IIpocBemenue" 2023r;
DneKTpoHHBbIe 00pa30BaTeNbHBIE PECYPCHI, JOMYIICHHbIE K UCMOJIb30BAHUIO MIPH Peau3alun

00pa3oBaTeNbHBIMH OPTaHU3AIUSIMHU, UMEIOIIMMU FOCYAaPCTBEHHYIO aKKPEAUTAIIUIO,
00pa30BaTeNbHBIX MPOTPAMM HAYAITLHOTO O0IIEro, OCHOBHOTO OOIIET0, CPETHEro O0IIEeTOo
oOpa3zoBaHus npukazoM Munnpocsemienus ot 18.07.2024 Ne 499:

e DIEKTPOHHBIN 00pa3oBaTeNbHBIN pecypc «Jomamnaue 3aganus. Cpennee odiee
obpazoBanue. buonmorus», 10-11 knacc, AO «M3narensctBo "[Ipocsemienue"y;

e Tpenaxep «Ob6nako 3nanui». buonorus. 10 knacc, OO0 «Dusnkon JIady;

o Tpenaxep «Ob6nako 3nanui». buonorus. 11 xkinace, OO0 «Dusukon Jlad».



