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MNOSICHUTEJIbHAS 3AITUCKA
Pabouas mporpamma 1o OMOJIOTUM HA YPOBHE CcpelHero odmero odpa3zoBaHus pazpaboraHa
Ha OCHOBE CJICIYOIIMX HOPMATHBHO-TIPABOBBIX JJOKYMEHTOR:

- ®enepanbHblil 3aK0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanumy»;

- [Ipuka3z MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickort @eaepanuu ot 17.05.2012 Ne 413
«O06 yTBepkaeHnn (perepanbHOr0 ToCyIapCTBEHHOTO O0pa30BaTENIbHOTO CTaHIAPTa CPEIHETO
obmero oobpazoBanus» (pen. ot 12.08.2022 Ne 732) (®I'OC COO);

- ITpukaz Munnpocsemenus: Poccun ot 23.11.2022 Ne 1014 «O6 yTBepkaeHun ¢eaepaibHOR
o0Opa3oBarenbHON POrpaMMBbI cpenHero odmiero odpazosanwus» (OOIT COO);

- OcHoBHasi oOpa3oBarenpHasi MmporpaMma cpegHero ooémero oOpaszoBanuss MKOY
«l'opmeuerckas COL nmenu H. U. XKuponkunay» Ha 2023-2025 yueOnsbriit roa. [Ipukas Ne 111 —
O ot 23.06.2023 1;

- Tlonoxxenue o paboyux mporpamMmax y4eOHBIX MPEIMETOB, YUEOHBIX KypcoB (B TOM YHUCIIE
BHEYPOUYHOU JEeATEIBHOCTH), YueOHbIx Moayneit yuutenss MKOY «lopmeuenckas COUI umenu
H. U. XXuponkuna» B cootBercTBUU ¢ TpedoBanusmMu OI'OC u POIl nHauanpHOrO 06IIETO,
OCHOBHOTO 00111eT0 U cpearero odmiero oopazosanus. [Ipukaz Ne 124 — O] ot 30.08.2023r.

B pa3zpaboTke mporpaMMsel 1o OHOJIOTHH TEOPETHIECKYIO OCHOBY JUISI OTIPEICICHUS
HOJX0/10B K (POPMHUPOBAHUIO COZIepKaHus yueOHoro npeamera «bruonorusy cocrtaBuiu:
KoHuentyaibHble nosoxkeHust PI'OC COO o B3anM0o00yCIIOBIEHHOCTH LIEJIeH, COIepIKaHMs,
pe3yabTaTOB 00y4YeHUs U TPeOOBaHUI K YPOBHIO IOATOTOBKHU BBIITYCKHHUKOB, ITOJIOKEHUS 00
OOMIMX LEJSX ¥ MPUHLIUIAX, XapaKTEPU3YIOLINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEITHETO
oOmiero oopaszoBanus B Poccuiickoil depepannu, a Takke NOJI0XKEHU 0 crieliduke 61onoruy,
e€ 3HAYCHNHN B TIO3HAHUH KUBOU TIPUPOIBI U 00ECTICYCHUH CYIIECTBOBAHUS YEJI0BEYECKOTO
oOmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSIM, OIPEesIeHbl OCHOBHbIE (DYHKIIMH MTPOrpaMMBbI
1o OMOJIOTHH U €€ CTPYKTYypa.

[Tporpamma mo Guosoruu AaéT MpejacTaBieHHe O LesaX, 00 olmel crpareruu o0y4yeHus,
BOCIIMTAHUS M Pa3BUTUS O0OydYaroIIMXCs CpeacTBaMu ydeOHoro mnpenMera «buonorusy,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleleHue Io
paszenaM M TeMaM, PEeKOMEHJIyeMYIO MOCJIeI0BaTeIbHOCTh U3y4EHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTeNIbHOrO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUaroIIXCs.

B nmporpamme mno OHOJOrMM TakKe YYHUTHIBAIOTCS TpeOOBaHMA K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpEJIMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHUs B (HOpMHUPOBAHHH
OCHOBHBIX BHJIOB yUeOHO-IT03HABATEIbHOMN AEATEIbHOCTH/yUeOHbIX NeHCTBUN 00y4daroIuXcs 1Mo
OCBOEHUIO COJIep KaHUs OMOJIOTHYECKOr0o 00pa30oBaHUsl.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BBI ypOBEHb) peaqu30BaH MPUHIIUII
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouoiormw, Oiarojapss dYeMy B HEW MPOCMaTpPHBAETCS
HaNpaBJIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
OpeICTaBICHUH O 370pOBOM o0OOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpY’Karomien
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakkKe
3HaHUHM O CTPOCHUHU KHUBBIX CUCTEM Pa3HOIO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
NPOIIECCOB B TIPOTpaMMe TIO OHWOJIOTUW YJEeNIeHO BHUMAaHHE HCIOJIH30BAHUIO MOIYYSHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU ISl PELICHUs MPUKIATHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACIIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHHS,
000CHOBaHMSA KOJOTMYECKH IEJIecO00pa3HOro MOBEACHUS B OKpY’KaIOIIeld NMPUPOIHON cpese,
aHalu3a BIMAHUSA XO3AHCTBEHHOM JEATEIBHOCTH YEJIOBEKa Ha COCTOSIHUE HPUPOAHBIX U



MCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHHUMAaHMs K NMPUKIAJAHON HAMpaBIEHHOCTH Y4eOHOTO
npeamera «bHOJOTHs MPOJUKTOBAHO HEOOXOIUMOCTBIO OOECTIeUeHHsI YCIOBUM Ul peIIeHUs
OJIHOI M3 aKTyalbHBIX 33/1a4 MIKOJBLHOTO OMOJIOrHYECKOro 00pa3zoBaHus, KOTOpas Mpeanoiaraet
dopmupoBaHre y OOYyYarOIUXCsS CIIOCOOHOCTH aaNTUPOBATHCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpenHero oOimero oOpa3oBaHUsl 3aHMMaeT BaxxHOoe MecTo. OHa
obOecnieunBaeT (QopMuUpoBaHUE y OOydYarOIIMXCs MPEACTABICHUNA O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPOE, €€ OTIIMYUTEIBHBIX TPU3HAKAX — YPOBHEBOM
OpraHM3alMil U OHBOJIIOLMU, CO3MaéT YCJIOBUSA JUIA: IO3HAHUS 3aKOHOB JKUBOIM MPUPOIBI,
dbopMupoBaHus (YHKIIMOHATHHOW TPAMOTHOCTH, HABBIKOB 37J0POBOrO M 0O€30mMacHOro oOpasa
YKU3HHU, SKOJIOTUYECKOTO MBIIIJICHHS, IIEHHOCTHOTO OTHOILICHUS K dKUBOU MPUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHne OWMONIOTHS HWMEET TaKXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33/1a4 CpeHEro oluiero oopazoBanus, conuanuzanuu odyyarommuxcs. M3ydenue
Ounonoruun o0OecnieunBaer yCIIOBUS JUISI (dbopmupoBaHus UHTEIJIEKTYaJIbHBIX,
KOMMYHHMKAIIMOHHBIX U MH(POPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIBTYpBI, COCOOCTBYET
MHTETpaly OMOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTUX y4€OHBIX IPEIMETOB, B
YaCcTHOCTH, (pU3UKU, XUMHUU U reorpadun. Ha3BaHHBIE ONOKEHUS O MPeJHA3HAYCHUH YIeOHOTO
npeamera «buomorus» COCTaBWIM OCHOBY Ul OIPENCNICHHS IMOIXOAOB K OTOOpYy U
CTPYKTYPUPOBAHHIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

OTt60p comepkanus yueOHOro ipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaroluecs JOKHBI
OCBOWTH 3HAHHS M YMEHHs, 3HAYUMbIE 11 (POPMUPOBAHMS OOIIEH KyJIbTYpBI, ONPEACISIOIINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPY’KaIOIlel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTelbHOCTH. Oco00€e MECTO B 3TOM cHUCTEMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIyXaT OCHOBOM g  (QOopMHUpOBaHUS
IPEJICTAaBICHU O COBPEMEHHOH €CTeCTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTALUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aIMH OHMOJIOIHYECKOr0 00pa30BaHMUs.

CTpyKTypUpOBaHHE COJIEpKaHMs ydyeOHOTO Marepuaia B MporpaMMe IO OHOJIOTHH
OCYILIECTBIICHO C Y4ETOM MPHUOPUTETHOTO 3HAUEHUS 3HAHUH 00 OTIMYUTENIBHBIX OCOOEHHOCTSIX
J)KUBOM TPUPOABI, O €€ YPOBHEBOM OpraHM3aldd W JBOJIOLMH. B COOTBETCTBMHM C 3THUM B
CTpYKType yueOHoro npeamera «buonorus» BbIIENICHBI CIEAYIOUINE COAepKaTeIbHbIe TUHUU:
«buonorus kak Hayka. MeToabl HaydyHOro mo3HaHus», «Kierka kak Ouonoruyeckas CUCTEMay,
«Opranmusm kak Ouonoruyeckas cuctema», «Cuctema U MHOrooOpasue OpraHMuecKOro MUPAy,
«OBOJIIOLIMS )KUBOM MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

Ilens u3yuyenus ydeOHoro mnpenmera «buomorus» Ha 6a30BOM ypOBHE — OBIIAJICHUE
0o0y4JalImUMHUCA 3HAHUAMU O CTPYKTYPHO-(DYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHUN UCIOIB30BaTh 3TU 3HAHMS ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 00BEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JocTwxkenne nenu uizydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoBHE
obecrnieunBaeTcs pelIeHrneM CIEeIYOMUX 3a1au:

OCBOCHHME OOYYaIOIIMMUCA CUCTEMbl 3HAHMA O OMOJIOTUYECKUX TEOpUAX, YUEHUSX,
3aKOHAax, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWiIaX, CIYXKalIMX OCHOBOM sl (opMHpOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOoAaX HAy4yHOIro IO3HaHUS,
CTPOEHUH, MHOTO0OOpa3sMH MW OCOOEHHOCTSIX HMBBIX CHCTEM Ppa3HOrO YPOBHS OpraHU3alluy,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHue y OOydYaromMXCsl MO3HABATEIbHBIX, MHTEIIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAyYHBIX B3TJISIOB,
ueH U MOoIX00B K U3yUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy O0OydJaromuxcsi oOIIe KyIbTyphl, (DYHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATh U OLEHUBATH SBJICHHUS OKPYXKAIOIIEr0 MUpPA >KUBON MPHUPOABI Ha
OCHOBaHWU 3HAHUU U OMBITA, TOTYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;



dbopMHupoBaHKEe y OOYYarOUIUXCS YMEHHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTMYECKUX
3HAaHWA B TMPAKTUYECKOW JEATEILHOCTH YEJIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCTIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TIO3HAHHS YEIOBEKOM KHBOU MPHUPOJIEI,
HE00X0IMMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM IPHU MPOBEICHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JJIsl TOBBIIMICHUS YPOBHS 3KOJOTHYECKOU
KyJbTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUH B IMOBCEIHEBHOM >XU3HU MJISl OLEHKU
MOCITIEACTBHI CBOEH NEATENHHOCTH IO OTHOIICHWIO K OKPYXKAlomeW cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHUE Mep TPODHIAKTHKY 3a00JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buonorusy», usydaemasi Ha 6a30BOM ypOBHE,
ABIIIETCSL 00s3aTENbHBIM Y4EOHBIM MPEIMETOM, BXOJSIIMM B COCTaB MpEeIMETHOW oO0nacTu
«EcTecTBeHHO-HAYUYHBIC TPEIMETHIY.

Jns n3yyenusi Ouonoruu Ha 6a30BOM YPOBHE CpeqHEro o0Imiero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Henenio).

®opmbl yuéTa padoueii MporpaMMbl BOCIIUTAHUS
B padoueii nporpamMmme no 6MoJI0TMH.

Pa6ouas nporpamma Bocniutanusi B MKOY «I opmeuenckas COILl umenu H.H.
Kuponkuna» peain3yercss B TOM YUCIIE U Yepe3 UCIIOIH30BaHNE BOCIIUTATEILHOTO OTEHIAIA
YPOKOB. JTa paboTa OCyIIEeCTBISETCS B CIEAYIOMUX Gopmax:

o IloOyxnenue oOyuarommxcsi coOnoJaTh Ha YypOKe OOLIEPUHSITHIE HOPMBbI
MOBE/ICHN, TMpaBuUja OOLIEHUS CO CTapIIMMU (TE€JAarorMyecKMU paOOTHHUKaMH) M
CBepCTHUKaMM  (OOydaromuMmucsi),  NPUHLUMIB  y4eOHOH  JUCHUIUIMHBL U
CaMOOpPraHU3alNH.

o IIpuBneueHne BHUMaHUs 0OYYAIOIIMXCS K LIEHHOCTHOMY aclleKTy M3y4aeMbIX Ha ypoKax
MIPEIMETOB, SBJICHHM, COOBITUI Yepes:
e JIEMOHCTpAlMIO OOyYaIOIIMMCS HMPUMEPOB OTBETCTBEHHOI'O, TPAXKAAHCKOTO IMOBEACHUS,
MIPOSIBIICHUS YEJIOBEKOIOOUS U TOOPOCEPIEIHOCTH.
— oOpaleHMe BHUMaHMS Ha HPABCTBEHHBIE AaCMEKThl HAYyYHBIX OTKPBITHH, KOTOpbIE
U3yYalOTCs B JIAHHBIH MOMEHT Ha YpPOKE; Ha yUCHBIX, MOJUTHKOB, CBI3aHHBIX C M3Y4aeMBbIMHU B
JTAHHBI MOMEHT TeMaMM, Ha TOT BKJaJ, KOTOPBI OHM BHECIH B pa3BUTHE Hallledl CTpaHbl U
MUpa;
— HCHOJb30BaHHWE HAa Yypokax HHGPOpMalWHU, 3aTparvBaiolleldl BaXkKHbIE COLMAJIbHBIE,
HPaBCTBEHHBIE, STHYECKHE BOTIPOCHI.

o lcnonb3oBaHWE BOCHHUTATENBHBIX BO3MOMKHOCTEH  colepKaHHMs  y4eOHOro
npeamera Uit GOPMHUPOBAHUS Y OOYUAIOIIUXCS POCCUHUCKUX TPAJAMIMOHHBIX JTyXOBHO-
HPAaBCTBEHHBIX M COIIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 Moadop COOTBETCTBYIOIIUX
POOJIEMHBIX CHUTYaIui 7151 00CYKICHHS B Kilacce.

o MuunmupoBanue oOCYXICHUH, BBICKA3bIBAHUN CBOEr0 MHEHUS, BBIPAOOTKH
CBOETO JINYHOCTHOTO OTHOMICHUS K M3y4aeMbIM SIBIICHHSIM U TIPOUCXOISIITAM COOBITHSIM.

e BxitoyeHne B ypOK HrpOBBIX TMPOLEAYP, KOTOpbIE IOMOTAlOT MOIJAEPKaTh
MOTHBAIMIO OOyYalOMMXCsl K TIONYYCHUIO 3HAHWH, HAJTAKUBAHUIO IMO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOILICHWH B KJIacce, MOMOTal0T yCTAaHOBJICHUIO JA0OpOXKenaTenbHON
aTMocdepsl BO BpeMsl ypoKa.

o IlpuMeHeHne Ha ypoKe HWHTEPAKTHUBHBIX (OPM pabOThl, CTUMYJIHUPYIOLIUX
MIO3HABATEJILHYI0 MOTHBALIUIO O0YYarOIINXCA.



e [lpumeHenue rpynmnoBoit paboOTH WM pabOTHl B Tapax, KOTOPbIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAH/IHOW paObOThI M B3aMMOACHCTBHIO C JPYTHMH O0YJarOIIUMUCS.

e Bpibop u wucnosp3oBaHHE Ha YPOKAaX METOJOB, METOJIUK, TEXHOJIOTHH,
OKa3bIBAIOUIMX BOCIMTATEIbHOE BO3JCHCTBHE HAa JMYHOCTH B COOTBETCTBUU C
BOCIIUTATEIbHBIM UIE€AJIOM, LIEJIBIO U 33ja4aMH BOCIIUTaHUS.

e VHunumpoBaHUE U MOAJIEPHKKA UCCIEIOBATEIBCKON JAESITEIBHOCTH MIKOJIHLHUKOB B
dopMe oOpraHM3amMHM TPYNIOBBIX ¥ HMHAWBUAYAIbHBIX HCCIENOBAaHMN (MUHH-
UCCIIC/IOBaHMI), BKIIOYEHUE B YPOK PA3IMUYHBIX MCCIEAOBATEIbCKUX 33/JaHUI U 3a1ad,
9YTO JaeT BO3MOXKHOCTh OOYYalOIIMMCS HPUOOPECTH HABBIKM CaMOCTOSTEIHLHOTO
pELICHUS TEOPETHUYECKOW MpOoOJIeMbl, T€HEPUPOBAHUS W OQOPMIICHHS COOCTBEHHBIX
TUIIOTE3, YBAKUTEIHHOTO OTHOIICHHS K YYKUM HJAESM, IyOJMYHOTO BBICTYIUICHUS,
apryMEHTHPOBAHUS M OTCTAaUBAHMsI CBOCH TOYKHU 3PEHUSI.

YcTaHOBIIEHHE YBaKUTEIbHBIX, JOBEPUTENIbHBIX, HE(hOPMAIbHBIX OTHOLICHUH MEXAY YUUTEIeM
Y YYEHUKaMH, CO3/IaHUE Ha YPOKax 3MOIMOHAIbHO-KOM(OPTHOI cpeabl.

VY4eOHO-METOAUYECKUN KOMILIEKC:

buonorwus, 10 knacc/ [Taceunuk B.B.,Kamenckuii A.A, PyOioB A.



COJAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponb Ouomoruu B
(GopMHPOBAHNU COBPEMEHHON Hay4HOM KapTHHbBI Mupa. CuctemMa OMOJIOTMYECKUX HayK.

Metoap! o3HaHUS KUBOM MPUPOABI (HAOII0eHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJaccu(uKanus, MOIEJIMPOBAaHUE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JleMoHCTpanum:

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

Tabmuubl 1 cxembl: «MeTOABI TO3HAHUS KUBOU TIPUPOIBIY.

JlaGopaTopHble U NpaKkTH4YecKHe padoThI:

[Tpaktueckast pabotaNe 1. «Mcronb3oBaHMe pA3IUYHBIX METOAOB IPU H3YHYEHUU
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xussie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Ouonornu. OTIuume >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE0IeHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC MPHU3HAKH KU3HU», «YPOBHU OpraHU3alMd KUBON
IIPUPOJBDY.

O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XHAMHMYECKMH  COCTaB  KIIETKH. XHAMHYECKHE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

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

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHKIMNU OEITKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  crnenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuusts  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYrneBoabl: MOHOCaXapH/ il (TJII0KO3a, pubo3a U J1e30KCHprd03a), Aucaxapusl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, NeJUIoo3a). buomorndyeckue (yHKUUU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GyHkumu nunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KUCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne un dynkuum PHK. Bunet PHK. AT®: crpoenue u
byHKIHN.

[{uronoruss — Hayka o kierke. Kiierounas Teopus — mpUMep B3aWUMOJCHCTBHS UACH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI N3YUEHUS KIIETKH.

Knerka kak nenoctHas »xuBas cucrema. OOLMe NpU3HAKKM KIETOK: 3aMKHYTas HapysKHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.



Tunsl KIETOK: 3yKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTpOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkHuu. lluTomnmaszmMa u e€ oOpraHOUIBL
OnnomemOpanubie opranonasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IuIacTUibl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTHUI.
Buner minactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIECH,
«PacnpeeneHre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuubr u cxemsl: «Ilepuoanyeckast TabiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «buocunres 6enka», «CTpoeHue MoneKyisl 6emnka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapuoTUIeCKOn
KJIeTKN», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJIOBaHHME AJisi MPOBEACHUS HAOIIOICHUM,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, JKUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydyeHHe CTpOEHMS KIETOK pAacT€HHWH, *XMBOTHBIX MU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE».

Tema 4. 7KusHenesTeIbHOCTD KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonusma. Posb
3aKOHOB COXPAaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadoIn3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbIif. Ponb depmeHTOB B 00MEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HH Ha 3emuie. Briusaune ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHMA.

XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYEHWE XEMOCHHTE3a I KU3HH Ha
3emue.

DHepreTuyeckuidi oOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [eHetnueckas wunHdopmamus u JHK. Peanmzanus
TeHeTUYECKON HH(popMaI B KieTke. [ eHeTuuecKuid KoJ U ero CBOMCTBa. TpaHCKpHUIIIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsie Qopmbl ku3Hu — BHUpYChl. Mcrtopus otkpeitus BupycoB (/. .
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IIUKIIA BUPYcOB. bakTepuodaru. bonesnu



pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIMTa YeT0oBeKa

(BUY) - Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHINIHs, peBEpTaza W UHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUMA.
JleMoOHCTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbl  mutanus», «Mertabonu3sm»,  «MHUTOXOHAPHUSY,
«DHepreTnueckuii oomMen», «Xmopormitact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHermueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenune u ku3HeHHbIM 1mka Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunims», «buocunres
oenka», «CTpoeHHE KIETKN», MOJieb cTpyKkTyphl JIHK.

Tema 5. PazMHoOKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knetounslii 1ukin, wiaM XU3HEHHBIM Uk kieTtku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B untepdasze. Permnmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTHuIl. JMIIOWIHBIMN W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xnerkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxondiiye Ha pasHbIX
CTagusaX MUTO3a. brojioruaeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — aronTo3.

@opMBl  pa3MHOKEHHSI OpPraHM3MOB: Oecroysioe u T1ojioBoe. Buabl  Oecrmonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KJIIOHHPOBAaHWME OPTaHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragun wmeitoza. Ilpoueccsl, mpoucxoasimue Ha cTaausx merosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KHBOTHBIX. [looBBIE Kene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHME M pPa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTo30ul,
AllIeKIIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHOHANBbHOE pPa3BUTHE (IMOPHUOTEHE3).
Ortanbl SMOPUOHAIIBHOTO PAa3BUTUS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacCTPyIsaIus,
opranorenes. [ToctamOproHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (JIM4uHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOre€He3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAIUHN
pa3BUTHSL.

JdemoHcTpanmuu:

Tabmuiel U cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BererarnBHOoe pa3MHOXEHHWE pacTeHUi», «JleleHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBIH UK,
«Pemmkanus JJHK», «Murtosy, «Mehos», «lIpsmoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeNoBeKa», « OCHOBHBIE CTaIUH OHTOTEHE3a).

OOGopyaoBaHue: MHKPOCKOM, MUKpomnpenapatbl «CrnepMaTo30ubl MIICKOTTHUTAIONIETOY,
«Sineknerka miekonuTarouero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoeNb-anruKamus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlaGopaTtopnast pabora Ne 3. «HabOmroneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.



JlaGopatopnast pabora Ne 4. «V3ydeHuwe CTpPOCHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTMKH. Posib OMUTONOrMM M
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKian poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHM, LHUTOIN€HETUYECKUH, MOJIEKYJISIPHO-
reHetuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTU  HAcJeAOBaHWS  INPU3HAKOB, YycTaHoOBIeHHble [.  MeHnenem.
MoHorudpuaHOe CKpelrBaHue. 3aKoH eIHHO-00pa3usi THOPUIOB MepBOTO MoKoJeHwus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpunHoe CcKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeTICHHsI TEHOTUIIA OCOOU.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
Hacje10BaHUIo TeHoB. HapylieHue cuenyieHnsi reHOB B pe3yjibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKre KapThl.

['enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3mbl. HacienoBaHne NpPU3HAKOB, CUEIICHHBIX C
MIOJIOM.

N3MeHunBOCTh. BUIbl ©3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POb cpeabl
B HEHACIICJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHUYHBOCTH.
Bapuauunonsslil psa 1 BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHbIE PU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW H3MEHYMBOCTH.

HacnencTBenHas, winM TreHOTUIIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHas
n3MeHYNBOCTh. Kitaccudukanus wmyTtamuii: reHHble, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
NPUYMHBI MyTaluii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOM
m3menunBocty H. . BaBunosa.

BuesaepHas HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJEKYJISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpeACICHUEe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHMHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [1I[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Oone3Hu, OO0Ne3HH C  HACIEACTBEHHON  MPEApaconoKEHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuntIMTIBI 310pOBOTO O0pa3a >KWU3HH, JUATHOCTUKH, MPOMOUIAKTHKNA U JICYCHUSI TEHETUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYJIBTUPOBAHHUE. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JICBaHHI YeTIOBEKaA.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuupl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IIMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«JlurubpuaHoe ckpenmBanue», «lLluTomornyeckne OCHOBBI JUTHOPHUIIHOTO CKPEITUBAHUS,
«Merios», «B3aumMoaencTBie amielIbHbIX T€HOB», «['eHeTnueckne KapThl paCTEHUM, JKMBOTHBIX
1 4YenoBekay, «l'eHeTuka moisia», «3aKOHOMEPHOCTH HACIEIOBAaHMS, CUEIJIEHHOTO C IOJOMY,
«Kapuotunsl uenoBeka © IKUBOTHBIX», «Bumbl wu3MenumBocti», «MonudukanmonHas
U3MEHUYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.



Ob6opynoBanue: Monenu-anmiukanuu «MoHoruOpunHoe ckpemuBanue», «HemonHoe
JOMHUHHUpOBaHME», «JlurmbpuaHoe ckpemuBaHue», «llepekpéct Xxpomocom», MHUKPOCKON U
Mukpornpenapar «Jpo3oduna» (Hopma, mytanuu GopMbl KPbUIEEB U OKpPAcKu Tela), repdbapuit
«I"0pox OCEBHOW».

JlaGopaTopHble H NpaKkTH4YecKHe padoThbI:

Jlaboparopuas pabota Ne 5. «3ydyeHue pe3ybTaTOB MOHOTUOPUIHOTO U AUTHOPUITHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopuas pabota Ne 6. «M3yueHre MOAMPUKAITMOHHON H3MEHYUBOCTH, TOCTPOCHHE
BapHAIlMOHHOTO psAJia U BapUAIIMOHHOM KPUBOW.

JlaGopatopnass pabora Ne 7. «AHamu3 MyTanmmid y JApo30pMIbI Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuiusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekmusi Kak HayKa U Ipolecc. 3apoKIeHUe CelIeKIUu 1 aoMectukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHuil. L[eHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOPOJa, LITAMM.

CoBpeMeHHbBIE METOJbI CeIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOpPHI B CENEKLIUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUE — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm ruOpugHas Cuia.
Heponcteennoe ckpemmBanune — ayrtOpuauHr. OtnanéHHas ruOpummsanmuss U e€  yCIexH.
HckyccTBeHHBI MyTareHe3 M IMOJTY4YeHHE TMOJHUILTIONI0B. J[OCTMXKEHUS CeJeKIUU PACTEeHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHonoruss kak oOTpacib MNPOM3BOACTBA. [ €HHas WHXXEHEpHUs. OTambl CO3JIaHUs
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kiierounas unxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKeHUE pacTeHuil. KiioHnpoBaHue BHICOKOIIPOTYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHM3MOB. OKOJOTMYECKHMEe M 3Tudeckue mnpobiaemsl. I'MO -
TFeHEeTUYECKU MOJAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. lBaHos.

Tabmuupel u cxembl: Kapta «LleHTpbl MpPOMCXOXIEHUS M MHOT0oOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl ToMamHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HanoBay, «[lomummongus», «OOBEKTHI
O6uoTtexHonorun», «Kiaerounele KylabTypbl M KIOHMpOBaHUE», «KOHCTpyHpoBaHHE U MEpPEeHOC
TEHOB, XpPOMOCOM).

Ob6opynoBaHue: MyJSDKM IUIOAOB U KOPHEIJIOZOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIEC PACTCHHS.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

OKCKypcusi«OCHOBHBIE METOJBI W JOCTHIKCHHS CEJEKIIMA PACTEHWW M >KUBOTHBIX (HA
CEJIEKIMOHHYIO CTAHIMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HUKHOBEHHUS! 3BOJIIOLMOHHONW TEOPUU. DBOJIIOLMOHHAS TEOpHUS U €€
MecTO B Orosoruu. BiusHue 3BOIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHU U APYTUX HAYK.

CBHUIIETEIIECTBA DBONIONMH. IlalIeOHTONIOTMYECKHE: IOCIEIOBATELHOCTh MOSBICHUS
BHJIOB B TaJICOHTOJIOTUYECKON JICTOMHCH, TepexoHbie ¢GopMbl. bruoreorpadgudeckue: cxoacTBO
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHE: CXOJACTBA W pazlnyus SMOPHOHOB PAa3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHI/ITe.HBHO-aHaTOMI/I‘ICCKI/IeZ T'OMOJIOTUYHBIC, AaHAJIOTHYHBIC, py,Z[I/IMeHTapHBIe OpFaHLI,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMs JIapBHHU3MA.
JIBIKymiue CHJbl SBOJNIOUMH BUAOB 10 JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCOB, HeONpelenéHHas HW3MEHYMBOCTb, OOppOa 3a CyIlIECTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonmynanusa kak eIMHUIA BUAA U IBOJIIOLIUU.

JBwxymue cuibl ((pakTopsl) BOIIOLIUM BUAOB B NpHpoje. MyTallMOHHBIM mpoluecc U
KOMOWHATHBHAs HM3MEHUYMBOCTh. [lomynsuuonHble BONHBI W Jpeld reHoB. M3omsuus u
MUTIpanus.

EcrectBennblii oT1O0p — Hampaistomuid ¢aktop 3Bomonud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yJIbTaT dBOJIIONUH. [Ipumepsl mpucnocoOnenuit
y opranu3mMoB. ApoMop(}o3bl U UIM0-aAATI TALUH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

Makpossomtonus. @opmbl 3BoIOLUU: (UIETUYECKAs, [UBEPIeHTHAs, KOHBEPreHTHasl,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxneHne  OT  HeCNEUMAIU3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crenyanu3anus. AanTUBHAs paguanus.
JleMoHCTpanum:

[loprpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, D.
['exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuiet u  cxembl: «Pa3BuTHE OpraHMyeckoro Mupa Ha 3emie», «3apoJIbIln
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «DopMbl OOppOBI 32 CyIIECTBOBAaHHUEY,
«EctectBenHbIlt  0TOOp», «MHOroo0pasue CcopToB pacTeHuil», «MHorooOpasue Mopos
JKUBOTHBIX), «ITomymnsimumy, «MyTanuonHas U3MEHYHBOCTDHY, «ApoMopdo3bI»,
«Mmnoananranumny», «OO0mas nereHepanusy, «JBwxyie cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nytemectsus Y. lapsuna», «bopsba 3a cyuiectBoBaHue», «IIpucrnocoO0ieHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUJ000Pa30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPacKH, HaOOp TUIOA0B U
ceMsiH, kosutekuus «IIpumepsl 3aIIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUN», 00bEMHAs MoJieNb « CTPOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, Koyiekius «@DOpMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U pacTeHHil», Mozaens anmiukanus «llepekpéct XxpomMocom», BIaKHbIE MpenapaThl
«Pa3Butne HacekoMoro», «Pa3zBuTme mnATymIKM», MHKporpenapar «Jlpozoduiay (HopMma,
MyTaluu GOpMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlabopaTtopnast pabota Ne 1. «CpaBHEeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIOY.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4HbIe TPEJCTaBICHUS O 3apOXKACHUU KU3HU. HaydHble rUmoTe3sl BOSHUKHOBEHHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKIECHUE
XUMHUYECKON 3BOMIOIMKU. HauanpHble sTanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIeTku U ux
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.



Pazeutne ku3HM Ha 3emsie 1o d3pam W nepuomaMm. Karapxed. Apxeiickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIb: KEMOPHUICKUNA, OpPJTOBUKCKHUH,
CUITyPUHCKHUH, T€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas spa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OoTpa)keHue 3BOOUMUA. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIBl OPTaHU3MOB.

OBOJIIOIIMS  4YeJIOBEKAa. AHTPONOJOrus Kak Hayka. PasButue mnpeacraBieHHil o
IIPOUCXOXKACHNUHN YesloBeKa. MeToibl 3yueHus: aHTpororese3a. CxoAcTBa U pa3indusl 4eJoBeKa
Y KUBOTHBIX. CHCTEMAaTUUYECKOE MTOJIOKEHUE YEJIOBEKA.

HBwxymue cuibl  (pakTopbl) aHTpomoreHesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBIILICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBaHUS, 00JACTh PaCHpPOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YUepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENIeH YelOBEYECKHMX pac K YCIOBUSM CYIIECTBOBAHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®. Penn, JI. ITactep, A. 1. Onapusn, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmume! u cxembl: «Bo3nukHoBeHne COMHEYHON CHCTeMbD», «Pa3BUTHE OpraHMYECKOTo
Mupa», «PacturenbHas KieTka», <« KuBoTHas kieTka», «lIpokapuoTnueckass KIIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupay», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YyeJloBeKa U YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJOTUYECKHX HAXOJ0K
MPEAKOB COBPEMEHHOIO 4eloBeKay, «JlpeBHeimue moan», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE JTION», «UenoBeuecKkre pach».

Ob6opynoBanue: wmynsku «lIpoucxoxkaeHne denoBeka» (OIOCTBI  aBCTPAJONMUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN U300pakeHHs KaMEHHBIX OpYyIuil
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4ONIepsl, pyOuna, ckpebia), reoXpoHoioruyeckas tadiauna,
KoJuteK1us «@opMbl COXPAHHOCTH MUCKOIMAEMBIX )KMBOTHBIX U PaCTECHUI».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[IpakTtuueckas padora Ne 1. «3ydyeHue MCKOmaeMbIX OCTaTKOB PacTEHUM M KMBOTHBIX B
KOJUIEKLIHSAX.

DKCKypcusi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN HIN
KpaeBequecKuil My3en).

Tema 3. Opranusmbl U OKpY KaloLias cpeaa.

OKOJIOTHSl Kak Hayka. 3aJadyd M pas3lelbl dSKOJOTUHM. MeToabl 3KOJIOIMYeCKUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs, IMOYBEHHAs,
BHYTpPHUOpTaHU3MEHHAs.

Okonoruyeckue (axropsl. Kiaccuduxanms skomorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrEe IKOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (aKTOpHl:  CBET, TeMIeparypa, BIWKHOCTb.  (DOTONEPHOAU3M.
[TpucniocoOneHust OpraHu3MoB K AeHCTBHIO a0nOTHUYECKUX (akTopoB. bruojornueckre puTMbl.



buotnueckne  ¢dakTopel. Buumbl OHOTHMYECKHMX  B3aUMOJACHCTBUN:  KOHKYPCHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJIeOHUYECTBO). AMEHCAINU3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyssauud. OCHOBHBIE IIOKA3aTead IOIMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JuHammxa
YHCJICHHOCTH HOIYJISALUU U €€ PEeryJIsaLysL.

JleMoOHCTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, O. I'ekkens.

Tabmuupl u cxemsl: kapta «[Ipupoausie 30ub1 3emun», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«®oronepuogusm», «llomynauun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJISILIUU
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbI:

JlaboparopHuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
o0UTaHUN.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas pabora Ne 2. «Iloxcuér mI0THOCTU NOMYJISALMHA Pa3HBIX BUAOB PACTCHUN.

Tema 4. CooO1mecTBa U IK0JIOTHYeCKHEe CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  Ouoll€eHO3a:  BMJOBas,
NPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [lonsTne 00 sKocHcTeME M OHOreoleHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: IPOAYLEHTbl, KOHCYMEHTbHI, pEAYyLEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEpruum B 3Kocucreme. Tpoduyeckue (mUIIEeBbIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKLUS. OKOJOTMYEeCKHE NHpaMHJbl: HPOJYKIUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIsLusl, pazButue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. ODKOCHUCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOIO WU
IIMPOKOJINCTBEHHOTO JiEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocUCTeMBl. buosnoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouocpepe.

KpyroBopotsl BemiecTB M OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHEHUs B Ouochepe. [ modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocyuecTBoBaHM€e NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBA PallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU PECypcaMH U UX
UCIOJIb30BaHue. JlocTukeHust OMOIOrUM U OXpaHa MPUPO/IBIL.

JleMoHCTpanum:

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

Tabmuupl u cxemsl: «[lumesbie nenu», «buoleHo3: cocTaB U CTpyKTypa», «IIpupoaHsie
coobmectBay, «llenmu nutanus», «OKonoruueckas nupamuaa», «buocdhepa u yenoex»,
«JKOocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCUCTEMA XBOWHOro Jeca», «buoleHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHBIE BO3JEHCTBUS HA TMPUPOIYY,
«BaxHeimme MCTOYHHMKM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeiimias
cocTaisitomas ouochepnn», «DakTophl Aerpaganuu nouBy, «IlapHuKoBEI 3P dekT», «DakTophl
PaIuoaKTUBHOTO 3arpsi3sHeHUs: Onocdeprl», «O01mas cTpykrypa 6uocheps», «Pacnpocrpanenue



Xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B 6mocdepe»,
«KpyroBopot azora B pUpOIE».

O6opynoBanue: MO/eJIb-aNIUINKaus «Tunnuneie OHOLIEHO3BI», repbapuii
«PacturenpHpie  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurenw — BakHEHIIHX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepOapuui U KOJUICKIIMM pPAcTeHUH U  KUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kuura Poccuiickoin
denepaunu, M300paxeHUs OXpaHsAEMBbIX BHJIOB pacTeHui u KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA ITIPOI'PAMMBLI 110 BUOJIOTHMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cornacho ®I'OC COOQO, ycranaBnuBaroTcsi TpeOOBaHMSA K pe3yJibTaTaM OCBOCHUS
00YYalOUIMMUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHus: JIUIYHOCTHBIM, METAPEIMETHBIM H
MPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pPE3YyJbTATOB OCBOEHHUS mpeamera «bHOJIOrus» BBIAEIEHBI
CIEIyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYyYaroIIMMHCA  POCCUHUCKONW  Tpa)JIaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIICHUIO,
HaIM4YUe MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOXKIEHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIIUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYaroOIIMXCsl PYKOBOACTBOBATHCA B
CBOCHM  JIEATEIBbHOCTH  ILI€HHOCTHO-CMBICIOBBIMA  YCTAHOBKAMH, IPUCYLIMMH  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HaJIMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LEJIA U CTPOUTD KU3HCHHBIC IVIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUS IpeameTa «buoNorus» JOCTUrarTCsl B €IMHCTBE
y4eOHOM U BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMM, IPUHATHIMU B
0011ecTBE MpPaBWIAMH W HOPMaMH TIOBEIEHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOMO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULIMM JIMYHOCTH, MAaTPUOTH3MA,
YBOKECHUS K 3aKOHY W MPABOMOPSAKY, YEJOBEKY TpyAa WM CTApPLIEMY IMOKOJIEHUIO, B3aUMHOIO
YBOXKCHHS, OCPEe)KHOTO  OTHOIICHUS K  KyJbTypHOMY  HACJICOUI0O W TPAJUIUIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JlugHOCTHBIE PE3yNIbTaThl OCBOCHUS YueOHOTro mnpeameTra «bruosiorusy TOJKHBI OTpaXaTh
TOTOBHOCTh M CIOCOOHOCTH O0YYaroIIUXCsl pPyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMENA JIMYHOCTH, CHCTEMOM UEHHOCTHBIX OPHUEHTAIMM, TO3UTUBHBIX BHYTPEHHHUX
yOXKICHHU, COOTBETCTBYIOUIUX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpEeHUE KU3HEHHOrO OMbITA M OMNbITa ACATEIBHOCTH B IMPOLECCE PEATH3ANNU OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON AEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1)rpa:knaHckoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB H OOA3aHHOCTEH, yBaXKeHHE 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pEIIeHNH YUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBHITIOJIHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU yOSKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIIbHBIM
MOJIOKEHUEM,;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YUYEOHBIX,
[I03HABATEJIbHBIX M MCCIENOBATEIbCKUX 3aJlad, YBAXKUTEIBHOIO OTHOLICHUS K MHEHUIO
OTIMIOHEHTOB MPHU 00CYX ACHUU CIIOPHBIX BOIPOCOB OMOIOTHYECKOTO CONCPKAHUS,

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU JIESITENBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMYy HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH SI3bIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUIO M MAMSITHUKAM TPUPOJIBI,
nocTkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
OHMOJ0TUM, TOHUMAaHKS 3HAYeHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTb K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOrO HAPOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYalMI0 M IPUHUMATh OCO3HAHHbIE PEIICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTONYNBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIEHMUI;

MOHMMAaHHE YMOLIMOHAIILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE IPOSIBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTAHHUS, (OPMHPOBAHUA  KYJbTYPbI 30POBbSI M
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

MOHUMaHWE W pealin3alus 310pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOI0ZIeHHe TUTUEHHUYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHas (¢u3NYecKas AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILEHHSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHMMAHWE UEHHOCTU TPaBUJ HWHAMBUIYAJIBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJCHUS B CUTyallUsIX, YTPOXKAIOIIUX 3OPOBbIO U KU3HU JIOACH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS aJIKOTOJId,
HapKOTUKOB, KYPEHHUS);

6) TPyA0BOro BOCIIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JIt00He;

TOTOBHOCTb K aKTUBHOM JESITETbHOCTU TEXHOJIOIMYECKOIN U COIIMalIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
NeSITeIbHOCTD;

UMHTEpEC K pa3imuyHbiM chepam mpodeccHOHANBbHON AESITeNTbHOCTH, YMEHHE COBEPINATh
OCO3HAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU Beei
KH3HU;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHUSA:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOLIEHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYILLECTBOBaHHS;

MOBBIIICHHE YPOBHSI JKOJOTUYECKOW KYJIBTYphI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOIIEH CPEIbl;

OCO3HaHHUeE T1100aJIbHOr0 XapaKkTepa dKOJOTHYECKUX POo0JIeM U MyTel X pelieHus;



CIOCOOHOCTH MCIIONIB30BaTh MpUOOpeTaeMble TPU M3yYCHUH OWOJIOTUU 3HAHMS M YMCHHS
IPH PEIICHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM IMPHUPOAOIOIE30BaHNEM (COOII0ICHUE
MpaBUJI MOBEICHHUS B MPHUPOJIC, HANPABJICHHBIX HA COXPAaHCHHE PaBHOBECHUS B JKOCHCTEMaXx,
OXpaHy BUJOB, YKOCHCTEM, Orochepsl);

aKTHBHOE HEIPUATHE JEHCTBHM, NMPHHOCAIIUX BpEI OKPYKAIOIIEH NMPUPOIHON cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBUS MPEIITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATETLHOCTH  JKOJOTUYECKOHW  HANpaBJICHHOCTH, YMEHHs PYKOBOJCTBOBAThCSI HMH B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JEATEILHOCTH SKOJIOTHUECKOM HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aMMOICHCTBHS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3JIJaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpyKaroIlieM
MHpE Kak O EeIUHCTBE MPUPOJABI, YEJIOBEKa U OOIIeCTBAa, B TMO3HAHUU HPHUPOIHBIX
3aKOHOMEPHOCTEH U peleHrun Mpo0JIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMH: OOCCTICUCHUS
HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3JAaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTEH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHUECKUX MPOoOJieM 1 00ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IIEJNSX TMOBBIIICHUS 0O0IIeH
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KAaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TO3HAHMSI, HMCIOJb3YyEeMBbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’KaIOIIET0 MHUpa M MPOUCXOANIUX B HEM HM3MEHEHMM, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelleHus
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAyYHOM JEATEITbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCIIEI0OBATENbCKYIO ACSITENPHOCTh HHAUBUIYAILHO U B TPYTIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMU
NOTPeOHOCTAMH.

METAINPEAMETHBIE PE3YJIbTATDHI

MertarnpeMeTHbIe pe3yibTaThl OCBOCHHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHMS MHMPOBO33PEHHSI OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00LIeHayYHbIe TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(uKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, TpOIecC, CHCTeMa, HAayuHbId (DaKkT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHue, HAOIIOJEHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEPCAJIbHbIC
yueOHble NeiicTBUs (TO3HaBaTelbHbIE, KOMMYHHKATUBHbIE, PETYJISTHBHBIC), 00ECIICUNBAIOLIIE



dbopMupoBaHre (QPYHKIIMOHAIBHON I'PaMOTHOCTH M COIMAJIbHOM KOMIETEHLHH 00ydYaroImxcs,
CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXTUCIUTTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble yueOHBbIE AEWCTBUS B II03HABATEIBHOU U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpPaMMBbl CpeIHEro ooiiero odpazoBaHUs
JIOJDKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1)0a30Bble JIOTHYECKHUE el CTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIONIb30BaTh IPU OCBOCHUM 3HAHUW MNPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIW3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICHT OHOJIOIMYECKHX
MOHTUM (BBLIEIATH UX XapaKTEPHbIC PU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHITUSIMHU);

OTIpeNeNATh WENU MACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHIKCHUS,
COOTHOCHUTD PE3yJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIOJIb30BaTh OHMOJIOTMUYECKHUE TOHSTHS JUIsi OOBSICHEHUsS ()AaKTOB W SIBICHUW YKHBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

MPUMEHSTh CXEeMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIICHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEYHMH Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3yJIbTATOB LEISM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPAWHUPOBATh W BBINOJHATH pPabdOTy B YCIOBUSIX pPEATBHOTO, BUPTYaJBbHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

2)0a30Bble HCCJIEI0BATENbCKHE 1eCTBUS:

BJIAJICTh HaBBIKAMHU y4EOHO-HMCCIIEIOBATENBCKON U MPOEKTHOW NIEATEILHOCTH, HaBBIKAMHU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pEIICHHS TPAKTUICCKHUX 331a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

UCIIONIB30BaTh PA3MuYHbIE BHUABI ACSITENBHOCTH IO TMOJYYEHHUI0O HOBOTO 3HAHUA, €ro
WHTEPIIPETAIMH, TTPEOOPA30BAHUI0 W NMPUMCHCHHIO B YUCOHBIX CHTYAIMsX, B TOM YHCIE MPU
CO3aHUH YYE€OHBIX M COI[MANIbHBIX TPOEKTOB;

(GbopMUPOBATh HAYYHBIA THI MBIIIJICHUS, BIaJIeTh HAYYHOW TCPMUHOJIOTHEH, KITFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEbHOW ACSITEIBPHOCTH U
JKU3HEHHBIX CUTYaIlUsX;

BBISBJISITH TPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3ajJady, BBIJIBUTATh
rUnore’y e€ pelleHusl, HaxOAuUTh AapTyMEHTHI IJIs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHHIA,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TOMYYEHHBIE B XOJE peHIeHHs 3aJauyd  pe3yJabTaThl, KPUTHUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPeACTB U CIIOCOOOB JIEHCTBUS B
poeCCUOHATIBHYIO CPELY;

yMETb TEPEHOCHTh 3HaHWS B  I[IO3HABATEJbHYI0O U  MPAKTUYECKyI0 oO0nacTu
KU3HEJEATEIILHOCTH;



YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OPUIMHAJIbHBIE MOAXOABI U PELICHMs, CTaBUTh
po0JIeMBbI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(MOpManuu (TeKcTe yueOHOro mocolus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTre), aHAIW3UPOBaTh WHGOPMALMIO DPA3IUYHBIX BUIOB U (QOpPM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbI IpPU IOHCKE M O0TOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXO0IMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O CIOJIb30BaHUS Pa3INYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (GOpMYy TMpEeACTaBICHUS OHOJIOrHYEeCKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIIONIb30BaTh HAyYHBIN $3bIK B KauecTBE CpEACTBa HpH paboTe C OMOJOTHYECKOU
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dbopmynbl, abbpeBUaTypy, HOMEHKJIATYpY, HCIONb30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/IeTh HABBIKAMHU pACMO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHDOPMALMOHHOU
0€30MacHOCTH JINYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHHUKATHBHBIMHU A€l CTBUSIMM:

1)o0menne:

OCYIIECTBIISITh KOMMYHHKAIIMN BO BceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAIIOTe
WIM JUCKYCCUM IO CYIIECTBY 0OCykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CY>KICHHSI OTHOCUTEJIbHO BBIMOJHEHHsI MpeiaraeMoi 3aJadd, Y4YWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DJIUKTHBIX CUTyallui, YMETh CMT4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2)coBMeCTHAS 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHn OMONIOTnYecKol npobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
dbopM B3aMMOEHCTBYS PHU pelIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBHUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OILICHMBATh KaY€CTBO CBOETO BKJIaJa U KaXJOr0 YYacTHHKA KOMaHbl B OOLIUI pe3ynbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsBiaieHHe YHUBEPCAJbHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

1)camoopranusanus:



UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKax II0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIBHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO IIMPOKOM 3pYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICJIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUu
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPY aHAJIU3€ PE3YJIbTaTOB ACATEIbHOCTH;

3)npuHsATHE CeOsl M APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

[TpenmeTHbIe pe3ynbTaThl ocBoeHus mporpammbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorusy HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEHCTBHII MO OCBOCHHIO, HMHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHHM, BHJbBI
ACATCIIBHOCTH 110 MOJYYCHHIO HOBOI'O 3HAHUA W NPHUMCHCHHIO 3HaHUN B Pa3IMIHBIX y‘-IC6HI>IX
CUTyallusAX, a TakKe B pEaTbHBIX >KU3HEHHBIX CUTYyallMsX, CBSA3aHHBIX C Owuojorueil. B
porpaMMe NpeaMETHbIE Pe3YIIbTaThl IPEACTABIEHBI 110 TOAaM 00yUYEeHHUS.

[IpenMeTHbIe pe3yibTaThl OCBOCHHS yueOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTpaXXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ W POJM OUOJIIOTUM B CHUCTEME HAy4YHOTO 3HAHUs
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHHM COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX U 3apYOSKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, q)YHKHHOHaﬂBHOﬁ TpPaMOTHOCTH Y€JIOBCKA AJIA PCIICHUA )XKU3HCHHBIX 3a/1a4,

YMEHHE PacKpbIBaTh COJECPKaHUE OMOJOTUYECKMX TEPMHUHOB U TIOHATHMN: KHU3HB, KJIETKA,
opranu3M, Mera0osm3M (0OMEH BENIECTB M NPEBpAIlCHHEe JHEPTHH), TOMEOCTa3
(camoperynsiiusi), YpOBHEBas  OpTraHU3alMs >KUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoayKIius), HacJIeCTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3JaraTh OMOJOTHYECKHe TEOpHH (KJIETOYHAas, XPOMOCOMHas, MyTallMOHHAs,
IEHTpaJbHAs JIOTMa MOJIEKYJsipHOUW Owosyorun), 3akoHbel (I'. Mennens, T. Moprana, H. N.



BaBuoBa) u yueHus (0 eHTpax MHOTrooOpasus U MPOUCXOXKIACHUS KyIbTypHbIX pactenuid H. 1.
BaswiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIaJIeTh METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTMHU: HAOIIOACHHUE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHME BBIIEIATH CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUsT SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCUHTE3a, MUTO3a, Mel03a, OILIOIOTBOPEHHS, PA3MHOKEHUS, WHAMBUAYAIbHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

yMEHHE MPUMEHAThH MOJTYYCHHbIC 3HAHUS 7S 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbI0 O0eCieueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYXKAIOIIUX JFOJIEH, COONIIOIEHUS HOPM
rPaMOTHOI'O TOBEACHHUSI B OKpYyXKalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTUKECHUM COBPEMEHHON OMONOrMM U OMOTEXHOJOTHH JJs palrOHAIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHE pellaTh »JIEMEHTapHble TEeHEeTHYECKHe 3a/Jadyl Ha MOHO- U JIUTHOPUAHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIE0BAaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLIEHMBATh W HHTEPIPETHUPOBATh HMH(OpPMALMIO OHOJIOTrHYECKOIro
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBIAOHAYUYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOM MH(}OpMaLUY, HAyYHO-TIONMYJIIPHbIE MaTepUabl), ITUUECKHUE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCBMEHHBIE W YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HHGOPMALMI0O M3 HECKOJbKMX HCTOYHHKOB, TIPaMOTHO HCHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOEHHs yueOHoro mnpeamera «buonorust»y 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HaYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeILEeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh CO/ICpKAHNE OMOTOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TIOMYJISIIHS,
reHooH, SBONIONMS, JBWXKYIIUME CHIbl ((HaKTOpbl) H3BOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa30OBaHHE, SKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEeYIICHTHI, IIENH MUTaHUs, YKOJIOTHYEeCKas MupaMuia, OnoreomneHos, ouocdepa;

yMEHHE Wu3iaratb Ouonorndeckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS DBOJIOINN ), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus ri1aBHBIX HampaBieHMH U nyTeil sBomouuu A. H. CeBeprosa, ydyeHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3yJIbTATOB;

YMEHHE BbIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUSI OMOJOTHYECKHX O0BEKTOB: BUJIOB,
HOMYJISAUN, TNPOAYLEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTCOIEHO30B U HKOCUCTEM,



OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIECHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMaX, AHTPOIIOI€HHBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOTCOXMMHUYECKHX LHUKIOB B
ouocdepe;

YMEHHE NMPUMEHSATH MOJTY4YEeHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENIbIO O0ecTieueHust
0€30MaCHOCTH CBOErO 3JI0pPOBbS M 3J0POBbSl OKPY)KAIOIIMX JIIOJEH, COOJIIOIEHUS HOpPM
rPaMOTHOTO TMOBEACHUSI B OKpYyXKarolled MNPUPOAHON cpele, MOHUMaHHE HeOoOXOIUMOCTU
UCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOMU ouonorun Ui paloHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHME pellaTh 3JIEMEHTAapHble OMOJOTMYECKHE 33aJayd, COCTaBJISATh CXEMBl IEepeHOca
BEIIECTB U SHEPTUH B 3KOcUCcTeMax (1IeTH MUTaHUs);

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHMBATh W HHTEPIPETHUPOBATh HMH(OpPMALMIO OHOJIOTrHYECKOIro
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBIAOHAYUYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOi WH(pOpPMANWK, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), pPacCMaTpPUBATh TJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHUCHBMEHHBIE U YCTHBIE COOOIICHUs, 00001as
OMOJOrMYecKyt0 HMH(POpPMALMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHSATUMHBINA arnmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM u¢poBbie
Ne i/ NporpaMMEI pasi Beero Kontpoabubie IIpakTuueckue f)lﬁi)pg)f OBAT e.J)'ILHLI e
padoThbI padoTbl pecype
bubnuorexa [IOK
1 buosorus kax nayxa 2 0.5 https://m.edség.ru/7f410292
2 JKuBbIe cHCTEMBI U X OpPTaHU3aUS 1 bubsmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
bubmmorexa [JOK
4 JKuznenesaTenbHOCTh KIETKH 6 hitps://m.e dsc];]é).ru 17£416292
5 PazMHOXkeHUE 1 HTHANBUAYATBHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U MNBMEHUMBOCTh 8 15 bubnuoreka [{OK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/aesioB U TeM udpossie
Ne i/m OpOrpaMMbE pasi Beero Konrpoabnbsie IIpakTHyeckue f:é p?:f OBAT eJ)IbHH e
padoThbI padoThI pecype
1 DBONIOIIMOHHAST OMOJIOTHS 9 1 E{tlgg?/(;;.e‘;iggljﬂ fA1cc74
2 Bo3HMKHOBEHUE U Pa3BUTHE KU3HU HA 9 05 bubmuorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyXKarolas cpeaa 5 1 EH6H_HOTeKa 0K
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa v SKOJIOTUYECKUE CUCTEMBI 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOE Bpemst 2 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME



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

KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

buosnorus B
CHUCTEME HayK

MeTtoap! mo3HaHUS

JKUBOU ITPUPOJBI.
[IpakTuueckas
pabota Ne 1
«/cnonp3oBanue
Ppa3IUYHBIX
METO/I0B IIpU
W3y4YeHUHU
OMOJIOTHYECKHUX
00BEKTOBY

KoaudecTBo 4acoB

Bcer
0

KoHTpoibHBbI
e padoThbI

IIpakTHYecKkHn
e padoThbI

0.5

Jara
H3YyUYeHH
s

JJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsbl

bu6mmoreka [JOK
https://m.eds00.ru/863e6122https://m.edsoo.ru/863e
632a

bubmmorexa LIOK https://m.edsoo.ru/863e6122

brnonornueckue
CHCTEMEI,
MPOLECCHI U UX
U3y4YECHUE

XUMHUYIeCcKnit
COCTaB KJICTKH.
Boman
MUHEPAIbHBIE
COJIn

bub6muoreka [IOK https://m.edsoo.ru/863e6564

bubmmoreka [{OK https://m.edsoo.ru/863e674e

benku. CocraB u
CTpoeHHue OeIKOB
DepMeHTBI —
OMoJIOTHYECKHe
KaTaJan3aTophl.

0.5

bu6moreka [{TOK https://m.edso0o.ru/863e6b72

bubmoreka [{TOK https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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

JlaGopatopHas
paborta Ne 1
«3yyenune
KaTAJIMTUYECKON
AKTUBHOCTH
dbepmMeHTOB (Ha
pUMEpPe aMHJIA3hI
WJIM KaTajasbl)»

VTieBoanl.
JInnmael

bu6nuoreka [IOK https://m.edso00.ru/863e6870

Hyxiiennosslie
KucinoTel. AT®

Uctopusa n
METO/Ibl U3YUYECHUS
KJIETKH.
Kunerounas teopus

bub6muoreka IIOK https://m.edsoo.ru/863e6d5¢

bu6muoreka LIOK https://m.edsoo.ru/863e6e88

10

11

Kierka xak
LIEJIOCTHAS KUBasg
cucreMa

Crpoenue
AYKApPUOTUYECKON
KIIETKH.
JlaboparopHas
pabota Ne 2
«3yuenune
CTPOEHUS KIIETOK
pacTeHui,
JKUBOTHBIX,
rpuboB u
OakTepuii o
MHUKPOCKOITIOM Ha
TOTOBBIX
MHUKpOIpenapaTax

bu6mmoreka [IOK
0.5 https://m.edso0.ru/863e6ffOhttps://m.edsoo.ru/863e7
16¢



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/863e716c

U UX OIMUCAHHUCH

12

13

OOMeH BellecTB
WM MeTa00JIN3M
doTocunTE3.
XeMOCHHTE3

bubmuoreka [IOK https://m.edsoo.ru/863e766¢

bubnuoreka [{OK https://m.edsoo.ru/863e7c98

14

15

16

17

DHepreTU4ecKuit
0oOMeH

JKU3HEHHBIN UK
KJIeTKU. [lenenue
KJIeTKH. MHUTO3.
JlaboparopHas
pabota Ne 3
«Habmonenue
MHTO3a B KJIETKaX
KOHYHMKA KOpeIIKa
JyKa Ha TOTOBBIX
MHKpOIIpenaparax
»

buocunTes Oenka.
Peakuus
MaTPUYHOTO
CHHTE3a
Tpancnsauus —
OnocuHTe3 OeKa

0.5

bubmmorexa LIOK https://m.edsoo.ru/863e7aae

bub6muoreka [IOK https://m.edsoo.ru/863e7dc4

bub6nuoreka IIOK https://m.edsoo.ru/863e796e

bub6nuoreka IIOK https://m.edsoo.ru/863e796e

18

Hexknerounsie
(bOpMBI )KU3HU —
BUPYCHI

bubGmuoreka [IOK https://m.edsoo.ru/863e7540

19

Dopmsbl
Pa3MHOKEHUs
OpraHU3MOB

bu6mmorekxa [IOK
https://m.edso0.ru/863e81b6https://m.edsoo.ru/863e
831e

20
21

Meito3
O6pa3zoBanue u

0.5

bubnmrorexa LIOK https://m.edsoo.ru/863e7f4a
bu6morexa [{TOK https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

Pa3BHUTHE MOJIOBBIX
KJICTOK.
Or1010TBOPEHHE.
JlaGopaTopHas
pabora Ne 4
«3yuenue
CTpOCHUS
MOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOIpenaparax
»

22

NuauBunyansHOE
pa3BUTHE
OPraHu3MOB

bu6nuoreka LIOK https://m.edso0o.ru/863e8436

23

24

25

26

I'eneTnka —
HayKa o
HaCJICICTBEHHOCTH
1 U3BMEHYHUBOCTH

3aKOHOMEPHOCTH
HaCJIeTOBAHMS
IPU3HAKOB.
MonorubpuaHoe
CKpelIBaHNe

JHurnbpunnoe
CKpELIUBaHUE.
3akoH
HE3aBHCHMOT'O
HacJIeJOBaHUs
MPU3HAKOB

CuenneHHoe
HacJIeJOBaHHE
MPU3HAKOB.
JlaboparopHas

0.5

bu6mmoreka L{TOK https://m.edsoo.ru/863e862

bu6nuoreka IIOK https://m.edsoo.ru/863e8878

bub6muoreka [IOK https://m.edsoo.ru/863e89a4

bubmoreka [{TOK https://m.edso0o.ru/863e8c60



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

27

28

29

pabora Ne 5
«3yuenue
pe3yabTaToB
MOHOTHOPUIAHOTO
U TUTHOPUIHOTO
CKpEIIUBaHUS Y
Jpo30(hUIbl HA
TOTOBBIX
MUKpOIIpenaparax
»

I'eneTuka momna.
Hacnenosanmne
MPU3HAKOB,
CIICTIIICHHBIX C
I1OJIOM

MN3MEHUYNBOCTD.
Henacnencrteenna
sl ©3MCHYHMBOCTb.
JlaboparopHas
pabota Ne 6.
N3yuenne
MOIU(PUKAITHOHHO
W U3MEHYHUBOCTH,
MOCTPOEHNUE
BapUAIMOHHOTO
psna u
BapHUAIMOHHOMN
KpUBOIN»
HacnencrBennas
W3MEHYUBOCTb.
JlaGopatopHas
pabota Ne 7.
«AHanu3 MmyTanui
y 1p030(huIbl Ha

0.5

0.5

bub6muoreka LIOK https://m.edsoo.ru/863e8c60

bu6muoreka IIOK https://m.edsoo.ru/863e8efe

bub6mmoreka [{TOK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

TOTOBBIX
MHUKpOIIpenapara
I'enernka
YyeIoBeKa

30

bubmmorexa LIOK https://m.edsoo.ru/863e8d78

TectupoBanue B
paMKax
IIPOMEKYTOYHOU
aTTecTaluuu
«HacnencrBeHHOC
Tb U
M3MEHUYHUBOCTh
OpraHU3MOB»

31

Ceneknus Kak
HayKa U MPoIIecc

32

bubmmorexa LIOK https://m.edsoo.ru/863e9214

Metoas u
JOCTHOKEHUS
33 CEJIEKIIUHU
pacTeHuit u
JKHBOTHBIX

buoTtexuonorus
34 KaK OTpacib
MIPOU3BOJICTBA
OBIIEE
KOJIMYECTBO YACOB
11O ITPOTPAMME

34

bubmmorexa LIOK https://m.edsoo.ru/863e9214

bub6moreka [{OK https://m.edso00.ru/863e9336



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

11 KJIACC

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Tema ypoka KonT 1 Aara 00
/o Beero POJIbHbIE PaKTH4YeCKHe u3yuenus Pa30BaTEJIbHBIC
padoThI padoTbI pecypcbl
1 DBOJIIOLUS U METOJIbI €€ U3yUYECHUS 1 bubmorexa LIOK
https://m.edsoo0.ru/863ea20e
2 Hctopust pa3BuTus npeacTaBieHui 1 bubmuorexa [JOK
00 3BOJIOIHMU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Mukpossomons L https://m.edso0.ru/863e9cle
[MomynsAnus Kak d7eMeHTapHas
€/IMHUIIA BUJIA U 3BOJIOLMH. Bubmorexa LIOK
4 Jlaboparopuaz pabora Ne 1 1 05 https://m.edso0.ru/863e99c6
«CpaBHEeHHE BUOB 10
MOP(OJIOTHIECKOMY KPUTEPHIO»
5 JBroKy1LIMe cuibl (3J1eMEHTapHbIe 1 bubnnorexa [JOK
(aKTOpBI) SBOITIOIIH https://m.edso0.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 ﬁgg:ﬁ;;iigﬁﬁl%gege 40
Pe3ynbpTatsl sBOIIONMN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepa»
8 Hamnpasnenus u nytu 1 bubmuorexa [IOK
MaKpO3BOJIOIMH https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BoOIONNN 1
10 Uctopus KU3HU Ha 3emiie u 1
METO/bI €€ N3yUSHHS
11 I'unoTe3bl NPOUCXOKACHUS JKU3HU 1 bubnuoreka [IOK



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

Ha 3emMiie

https://m.edso0.ru/863ea5a6

PazButue xu3Hu Ha 3emiie 1o spam

bubmuorexa [JOK

12 U TIepHOIaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENILHOTO U 5KHBOTHOTO MHUDA.

13 [TpakTrueckas padora Ne 1 05 bubmuorexa [JOK
«3yueHne UCKOTaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJIICKITHSIX)

14 CoBpeMeHHas cucTema bubnuorexa [JOK
OpPraHMYeCcKOro MHpa https://m.edsoo.ru/863ea48e

15 OBOIIOLYS YeI0BEKA bu6mmoreka [JOK
(anTpormorenes) https://m.edso0.ru/863eac2c

16 JIBmokytiue cuibl (paKkTopsl) bubnnoreka [JOK
AHTPOIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUH SBOJIOLUU
YeloBeKa

18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubnuoreka [IOK
aJJalTallly YeJI0OBEKa https://m.edso0.ru/863eaea2
PesepBHblil ypok. O60011eHre o

19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»

20 DKOJIOTHUs KaK HayKa

21 Cpenpbl 0OUTaHUS U HKOJIOTHYECKHE bubnmnorexa [JOK
(baxTopsI https://m.edsoo.ru/863eafec
AbuoTtnueckue HhakTopsl.
JlabopaTtopHas padota Ne 3.
«Mopq)o?omqecmde 0COOEHHOCTH Bubmiorexa [IOK

22 pacTeHuil U3 pa3HbIX MECT 0.5

obutanus». JlaboparopHas pabora
Ne 4. «BnusHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

https://m.edso0.ru/863eb10e



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bubmuorexa [JOK

23 buotiieciue Gaxropt 1 https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
nomyssinuu. [Ipakruyeckas pabora

24 Ne 2 «IToncuér ioTHOCTH 1 0.5
MOMYJISAINI pPa3HBIX BUIOB
pacTeHuin»

o5 Coo01ecTBa OpraHu3MOB — 1 bu6mmoreka [IOK
OHOIICHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI 1 bubnuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIC TTOKa3aTeIn

27 9KOCHUCTEMBI. JKOJIOTUYECKHE 1 bubnuorexa [JOK
nupamuibl. CBOMCTBA SKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccust

28 [TpupoIHbIE SKOCUCTEMBI 1

29 AHTPOTIOTE€HHBIE YKOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubnuoreka [IOK
AKOCHCTEMA 3eMJTH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoteka [JOK
ouochepsr https://m.edso0.ru/863ebd16

32 YenmosedecTBO B Onocdepe 3emin 1

33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnuoteka [JOK
YeJI0BeYeCTBA https://m.edsoo.ru/863ebale
PesepBHelIil ypok. O6001IeHNEe

34 TeMsl «Coo0l1iecTsa u 1
9KOJIOTHYCCKUE CUCTEMbDY

OBIIEE KOJIMYECTBO YACOB I10 34 25

[MTPOT'PAMME



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




