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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke TporpaMMbl TO OMOJOTHH TEOPETUYECKYI0 OCHOBY ISl ONPEICICHUS
NOJX0/0B K (OPMHUPOBAHMIO coJepkaHus ydeOHoro mnpenmera «buomorus» cocraBuwiIn:
koHuentyanbHble nojgoxeHus ®I'OC COO o B3auMooOyCIIOBIEHHOCTH LENeH, COAepX aHUs,
pe3ynbTaToB 0o0yueHHs M TpeOOBaHMH K YPOBHIO IOJATOTOBKH BBITYCKHHKOB, IMOJIOKEHHS 00
O0IMMX LEeNSIX W NPUHIHIAX, XapaKTepU3YIOINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanyu, a Takxke MoJI0KEHUs o crenupuke OUOI0ruH,
e 3HAYeHWU B IO3HAHMU >KUBOM MpPUPOJBI M O0ECHeueHHM CYLIECTBOBAHMS 4YEJIOBEYECKOIO
obmectBa. CoriacHO Ha3BaHHBIM TTOJIOKEHUSM, OINpEeNIeHbl OCHOBHBIC (DYHKIIMH MPOTPaMMbI
1o OUOJIOTHH U €€ CTPYKTYypa.

[Iporpamma no 6mosioruu Ja€T MpeacTaBiIeHre O LEesIX, 00 o0mel cTpareruu o0ydeHus,
BOCIIUTaHUS M pa3BUTUS OOyvaroIlMXcs cpeacTBamMu yuyeOHoro mnpenmera «buonorusy,
orpenenseT 00sf3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleieHue Io
pasgenaMm u TeMaM, PEKOMEHIYEMYIO IOCIeI0BATeIFHOCTh M3YyUeHHsS Y4eOHOrO MaTepHaia C
y4€TOM MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsI3€H, JIOTMKH 00pa30BaTEeILHOrO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJaroXcs.

B nmnporpaMme mno OHOJOTMM TakKe YUYUTHIBAIOTCS TpPeOOBaHUS K IJIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHus B (HopMuUpOBaHHH
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEILHOMN JeATEILHOCTH/yUeOHBIX TEUCTBUI 00YUYaIOIUXCS TI0
OCBOCHHMIO COJIEpKaHHsI OMOIOrHYECKOro 00pa3oBaHMUsL.

B nporpamme mo Ouonorun (10—11 kmaccel, 0a30BbI ypOBEHb) peaqu30BaH MPUHIIMIT
IPEEMCTBEHHOCTH B HW3yYeHUH Ouonoruu, Oyiaromaps dYeMy B HEW MpOCMaTpUBAETCS
HalpaBJIEHHOCTh HA PAa3BUTHE 3HAHWMH, CBSI3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUs, ILIEHHOCTHBIX OpPHEHTAlMi  JIMYHOCTH, HKOJOTHMYECKOTO  MBIIIJICHHUS,
OpeACTaBICHUNH O 3A0pPOBOM o0OO0pa3e KM3HM U OCEpeXHbIM OTHOIIEHHEM K OKpY’Kalomen
npuponHoil cpene. IlosToMy Hapsay ¢ HU3ydeHHEM OOILIEOMONIOTMYECKHX TEOpHM, a Takke
3HAaHUI O CTPOEHUHU KUBBIX CUCTEM PA3HOI'O paHra U CyHIIHOCTH OCHOBHBIX MPOTEKAIOLINX B HUX
IpPOLIECCOB B TMpOrpaMMe MO OHMOJIOTUM YJEJIEHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHUI B IOBCEHEBHOM JKU3HU ISl PEILICHHsI MPUKIATHBIX 33/1a4, B TOM YHCIE: MPO(QUIAKTUKH
HACIIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJIOBEKA, MEIUKO-TEHETUYECKOTO  KOHCYJIBTHPOBAHHUSA,
000CHOBaHHUS 3KOJOIMUYECKH L€JIeCO00pa3HOro MOBEACHUS B OKpY’KaroLled IMPUPOAHON cpene,
aHalu3a BIMAHUSA XO3AHCTBEHHOM JEATEIBbHOCTH YEJIOBEKAa Ha COCTOSHME MPUPOJHBIX U
UCKYCCTBEHHBIX 3KOCHUCTEM. YCHJICHME BHUMAHH K MPHUKIAIHON HampaBIEHHOCTH Y4eOHOTro
npeamera «bUoNOTHs MPOJUKTOBAHO HEOOXOIUMOCTBHIO 0OECTeueHHs] YCIOBUN JUIS PELICHUs
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 IKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas Mpernonaraet
(dopmupoBaHue y OOy4arouxcs CIIOCOOHOCTH aJalTUPOBATbCS K WM3MEHEHMSM JTUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (GopMuUpoBaHUE y OOydYaloIIMXCs MPEICTaBICHUH O HAy4yHOM KapTHHE MHpa,
pacupsieT 1 0000IaeT 3HaHUs O )KUBOH NpUpPoAe, €€ OTIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3allil W DBOJIIOLUHU, CO3/MaéT YCIOBHS JJIS: TO3HAHHMS 3aKOHOB KMBOM IPHPOJIBI,
(dhopmupoBanus (HyHKIIMOHATLHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO W Oe3omacHoro oOpasa
KHU3HH, YIKOJIOTHYECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K )KMBOH MPHUPOJIE 1 YETIOBEKY.

Bonbmioe 3HaueHune OMOJIOTHS HMMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 3a]a4 CpeAHEro ooduero oOpa3oBaHus, counanuzanuu odydaronmxcs. M3yuenue



6uosiorun o0ecrieuynBaet yCIIOBUS Ui (hopMupoBaHUS UHTEIJICKTYalbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYPHI, CIIOCOOCTBYET
WHTErpanuy OMOJIOTMYECKUX 3HAHUN C MPEJCTaBICHUSIMH M3 APYTUX Y4YEOHBIX NPEAMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe MONT0XKEHHS O MPEAHA3HAUCHUN YUeOHOTO
npeamera «buonmorus» COCTaBUIM OCHOBY Ul OMpEIENIeHHs IMOJIXOAOB K OTOOpy H
CTPYKTYPHUPOBAHUIO €TO COJIEPKaHMS, IPEACTABICHHOTO B TPOrpaMMe Mo OHOJIOTHH.

OT60p conepkanusi yaeOHOTO npeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UINI KYJIBTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YHYAIOIIUECs TOJKHBI
OCBOHUTbH 3HaHMSA M YMEHHs, 3HAUUMbIE Ui (OpMUPOBaHUs OOIIEH KyIbTyphl, ONpeAesIonne
aJIcKBaTHOE IIOBEJICHUE 4YEJIOBEKA B OKPY’KAIOLIEH MNPUPOAHOM cpene, BOCTpeOOBaHHBIE B
TTOBCETHEBHON JKU3HU W MPAKTHUECKOUW AesTenbHOCTH. Oco00€ MECTO B 3TOM CHCTEME 3HAHUM
3aHMMAIOT D3JEMEHTBHl COJAEP)KaHUSA, KOTOpble CIIy>)KaT OCHOBOM Juis  (OPMHUpPOBaHUS
IPEJICTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa U LEHHOCTHBIX
OPHUEHTAIMSX JINYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIIUH OMOJIOTHYECKOT0 00pa30BaHMUs.

CTpyKTypHpOBaHHE COJEpKaHUS Y4yeOHOro Marepuaja B IporpamMme Mo OHOJIOTHUU
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
KUBOM NpUpOIBl, O €€ YpPOBHEBOM OpraHW3alUd U HBOJIIOLMHU. B COOTBETCTBUMM C 3TUM B
CTPYKType ydeOHOro mpenmMeTa «bBHONOTHS» BBIIENEHBI CIEAYIOIINE COIEpKAaTeIbHbIC JTHHUM:
«buonorus kak Hayka. MeToabl HayqyHOro no3HaHus», «Kierka kak Ouonoruyeckas CucTemay,
«Opranusm kak Ouosiornyeckas cuctema», «Cuctema ¥ MHOroodpasue OpraHHuecKoro Mupay,
«OBOJIIOLINS KUBOM NPUPOAB», « IKOCUCTEMBI U IIPUCYILIUE UM 3aKOHOMEPHOCTIY.

Henp um3yuyenus yuyeOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBIJIAJICHHE
0o0y4JarlIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAJIBbHOW OpraHU3aliy >KUBBIX CHCTEM
pa3HOTo paHra u NpuoOpeTeHre YMEHUHN HCII0JIb30BATh 3TU 3HAHUS Ui TPAMOTHBIX JIEHCTBUI B
OTHOILIECHUU OOBEKTOB KUBOI MPHUPOJIBI U PEIICHUS Pa3IMYHbIX KU3HEHHBIX IPOOIIEM.

JlocTiokeHne Lenu u3ydeHus ydeOHoro mnpeamera «buosnorus» Ha 06a30BOM YypOBHE
oOecrnieunBaeTcs peleHrueM CIeAYOINX 3a/1ay:

OCBOEHHE OOyYarolIMMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpUAX, YUEHUSX,
3aKOHaX, 3aKOHOMEpHOCTSX, THUIOTe3aX, MpaBUiax, CIyXallUX OCHOBOH JUIs (hOpPMHUpPOBaHMS
IPEJICTaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHUpPAa, O METOAAaX HAay4YHOI'O I103HaHUf,
CTPOEHHH, MHOTOOOpa3MM U OCOOEHHOCTSIX MHMBBIX CHCTEM pPAa3HOIO YpPOBHSI OpraHU3alllu,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTHY;

(dhopMupoBaHre y OOYyYarOUIMXCs MMO3HABATEIbHBIX, WHTEIJICKTYalbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHbBIX O MyTSIX pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISAIOB,
UeH U NOJIXOJ0B K U3yUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy oOydJaronmmxcsi oOmeld KyJabTypbl, (DYHKIIMOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIECHUBATH SIBICHHUS OKPYXKAIOIIETO MUpPA >KMBOW MPUPOABI Ha
OCHOBAHMU 3HAHWN U ONBITA, MOJYYCHHBIX IPU U3yUYCHUH OMOJIOTHH;

¢dbopmupoBaHre y 0Oy4aromUXCs YMEHHH WJUTIOCTPUPOBATH 3HAYEHHUE OHMOIOTHYECKHX
3HAHUA B TPAKTUYECKOM MAESITENbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIIOBEKOM >KMBOH IPHPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOIEHUS ITUYECKIX HOPM IIPU MPOBEICHUN
OHMOJIOTrMYECKHUX UCCIIEIOBAHUML;

OCO3HAaHHE EHHOCTU OMOJOTMYECKMX 3HAHWM JJIsl TIOBBIIMIEHUS YPOBHS SKOJOTHYECKON
KYJIBTYPBI, U151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHUE MPHOOPETEHHBIX 3HAHUI UM YMEHUH B TOBCEJIHEBHOW JKU3HU JUIS OLECHKH
HOCIIEACTBUM CBOEH JIEATENbHOCTH IO OTHOILEHHUIO K OKpYXaroulell cpene, COOCTBEHHOMY
3I0POBBIO, 0OOCHOBAHUE U COOJIOICHHE MEP PO IITAKTUKH 3a00JIEBaHUMA.

B cucreme cpeanero obuiero o6pasobanus «buonorusy», usyyaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00s3aTeNbHBIM YYEOHBIM NPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOM 00sacTH
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

st m3ydenusi OMoa0ruy Ha 6a30BOM YPOBHE CPEIHETO OOIIero oOpa3oBaHMsI OTBOJUTCS
68 gacoB: B 10 kitacce — 34 yaca (1 gyac B Hexmenmto), B 11 kimacce — 34 gaca (1 yac B Heeno).

HopmartuBHbie akTel 1 yueOHO- | Denepanbhblii 3akoH oT 29.12.2012 Ne 273-®3 «0O06
METOIMYECKUE JOKYMEHTBI, Ha oOpazoBanuu B Poccuiickoii ~ @enepauumn» (B
NEUCTBYIOLIEH pelaKIun);

®enepanbubli 3ak0H oT 19.12.2023 Ne 618-®3 «O
BHeCeHMHM u3MeHeHud B DenepanbHblii 3akoH  «OO6
oOpazoBannu B Poccuiickoit @enepanuny;

Ob6nactHoii 3akoH ot 14.11.2013 Ne 26-3C «O06
obOpazoBannu B PocToBcKoi 00acT» (C MU3BMEHEHUSIMUA OT
07.11.2024);

OcHoBHas 00pa3oBartesibHas IporpaMMa CpeIHEero 00IIero
obpazoBanust MBOY «Jlumeir Ne 13» ma 2025 — 2026
yueOnbIi Tog1 (mpukas oT 29.08.2025 Ne 302);

Y4eOHbIi M1aH MyHUITUTIAIEHOTO OF0IKETHOTO
00111e00pa3oBaTeIbHOTO YUpeKaeHus ropoaa PocroBa-Ha-
Hony «JIumei Ne 13» na 2025-2026 yueOHbIi roJ (puka3
o MBOY «JIuueit Ne 13» ot 29.08.2025 Ne 300);
Kanennapusiit yueOnsiii rpagux MBOY «Jluneit Ne 13» Ha
2025 — 2026 yuebnsrii ron (mpuka3 mo MbBOY «Jluneit Ne
13» ot 22.08.2025 Ne 295);

Pa6ouas nporpamma Bocniutanuss MbOVY «Jluneit Ne 13»;
denepanbHas IporpaMMa o OUOJIOTHH CPETHETO 0OIIEeTo

OCHOBAHUU KOTOPBIX
pa3paboTraHa rnporpamma

oOpa3zoBanus (0a30BbIN yPOBEHB)

OO011€ee KOIMYECTBO YacoB B rof, | B coorBercTBHE ¢ YueOubIM mtanoM MBOVY «JIumeit Ne
KOJIMYECTBO YaCOB B HEJIEIIO, 13» na 2025 — 2026 y4eOHblii roJ Ha U3yYeHHE JTaHHOTO
Kypca B 2025 — 2026 yuebnom rogy orBoautcs 34 gaca (1
yac B HEJEJNI0), Ha ocHOoBaHuU KasieHmapHoro yue6HOro
JIAHHOTO Kypea B COOTBCICIBUI | 15 hyrka MBOY «JTumeii Ne 13» (Ipukas ot 22.08.2025
C Y4COHBIM ILIAHOM JIHLIEs! Ne 295) na 2025-2026 y4eOHbIi rox peaycMoTpeHo 34
Jaca.

IJIAHUPYEMBIX HA U3y4YCHUE




COILEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OHMOJIOTUH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U JPYTHUMHU
€CTeCTBEHHBIMU HayKaMu, (uiocodueil, 3TUKOU, 3CTETUKOM U mpaBoM. Ponbs Ouomoruu B
(hopMUpOBaHHH COBPEMEHHOUN HAyYHON KapTHHBI MUpa. CucTtemMa OMOIOTHYECKUX HaYK.

Mertoapl TO3HAHUS KUBOW MPUPOBI (HAOIIOIeHNE, YKCIIEPUMEHT, ONMCAaHNe, U3MEPEHUE,
KJaccu(uKaIus, MOJEIUPOBAHHE, CTATUCTUYECKasi 00pabOTKa TaHHBIX).

JdemMoncTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuxk.

Tabmuiel 1 cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

[Ipaktuueckas pabora Ne 1. «lcnonmp3oBaHue pa3TUYHBIX METOJOB MPH H3YUCHHH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBbI H UX OPraHU3aIUs.

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIWYHME >KUBBIX
CHUCTEM OT HEOPTaHUUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM © HX pa3HooOpasue. YpPOBHU OpraHu3allid  OUOCHCTEM:
MOJIEKYJIIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIA,  OpPraHW3MEHHBIM,  MOMYJISIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIEHOTUYECKHH ), OMOC(EPHBIH.

Jdemoncrpanumn:

Tabmuuper u cxembl: «OCHOBHBIE NPU3HAKU KHU3HH», «YPOBHH OpraHM3alUd HKUBOH
TIPUPOIIBD.

O6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOCHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKHU. XUMHAYECKUE  DIIEMEHTHI: MAaKpOd3JIEMEHTEI,
MUKpO3JeMeHThI. Bosia 1 MUHEpasbHbIE BEIlECTBA.

@yHKIMKA BOJbI M MUHEpaIbHBIX BelECTB B KieTke. [logaepikaHne OCMOTHYECKOTO
Oananca.

Bbenku. CoctaB u cTpoeHue 0eKOB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezamMeHumbie
U 3aMEHUMBIC aAMUHOKUCIOTHL. AMMHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAsl CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHkun 6EMKOB.

®epMeHThI — Ouonornyeckue karamu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas  cremuduuHocts.  Kodepmentsl. Burtammubl.  Otiawuust  depMeHTOB  OT
HEOPraHWYECKHUX KaTalIn3aTOPOB.

VYrneBoabl: MOHOCaxapu bl (TIOK03a, pubo3a U 1e30Kkcupubd03a), qucaxapuabl (caxaposa,
JaKTO3a) W TOJICaxapuibl (Kpaxmall, TJIHKOTeH, IeJUToao3a). buomorndeckue QyHKIUN
YTJIEBOJIOB.

Jlunuaer:  Tpurnmunepunbl, dochomunuabl, crepouasl. [ uapodunbHO-THIAPOPOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JHUIHIOB KaK
HWCTOYHUKOB SHEPTUU.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX KHCJIOT.
Crpoenue u ¢ynknuu JJHK. Crpoenne m ¢dynknum PHK. Buger PHK. AT®: crpoenue u
GbyHKIUY.



Huronorus — Hayka o kinerke. KierouHas Tteopus — mpumep B3aMMOJECHCTBUS UAECH U
(hakTOB B HAYYHOM IMO3HAHUH. METOIbI N3YYEHUS KIIETKH.

Knerka kak nenoctHas >xuBasi cucrema. OOmIye Npu3Haky KIETOK: 3aMKHYyTasl HapysKHas
MemOpaHa, mosekyinsl JIHK kak reneTndeckuii anmapar, cUCTeMa CHHTe3a Oenka.

Tumbl KIETOK: »yKapHOTHUecKass M mpokapuoTuyeckas. (OCOOEHHOCTH CTPOEHUS
npokapuoTudeckoi kineTku. Kierounas crenka Oakrepuit. CTpoeHHE 9yKapuOTHUYECKON KIIETKH.
OcCHOBHBIE OTINYHNS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, MX (PYHKIIHH.
[Ina3matuueckas memOpaHa, e€ cBoicTBa W (QyHKuuu. LluToruiasma u €€ OpraHOUbI.
OnnomemOpanubie opranounsl kietku: IIIC, anmapar [onbmku, mm3ocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHAPUH, IiIacTuiabl. [IpoucxoxaeHne MUTOXOHAPUA U IIACTHI.
Bune mnactua. HememOpanubie opraHoOU bl KIETKU: PUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPUOIH,
PECHUUKH, KTyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynsTopHbIi HeHTp KieTku. CTpoeHue sapa: siuepHas 000Iouka, Kapuorasma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Jdemoncrpanumn:

[optpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illnelinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Muarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM  IPUPOAEH,
«Pacnpenenenne XuMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanyeckas TabnuIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CtpoeHne Moiekyssl 6enka», «Ctpoenue pepmeHTay,
«HyxnennoBeie kuciotsl. [JHK», «Ctpoenue monekynsl AT®», «CtpoeHne 3yKapuoTHYECKOM
KIeTKn», «CTpoeHne XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOCHHUE Apa KIETKN», «YTIEBOJABDY, «JIMmuab».

O0GopyaoBaHHe: CBETOBOM MHUKPOCKOI, OOOpYyJIOBaHWE HJisi NPOBEICHUS HAOIIOJCHUMH,
U3MEPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTepHAbHBIX
KJIETOK.

JlabopaTopHbIe U NIpaKkTHYeCKHe padoThI:

JlabopaTtopnast pabora Ne 1. «M3yueHue KaTaIUTHYECKON aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)».

JlaboparopHass pabora Ne 2. «M3yueHue CTpOCHHsI KJIETOK PACTCHHIA, YXUBOTHBIX H
OaKTepHii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE).

Tema 4. 7Ku3HeaeATeJIbHOCTD KJIETKH.

OOmeH BemiecTB, WiIM MeTabonu3Mm. Accumuisanus —(TUTACTUYECKHH  OOMEH) |
TUCCUMUIIALIUS (PHEpreTuuecKuit 00OMeH) — IBE€ CTOPOHBI €IMHOTO Tpoliecca MeTabonusma. Poib
3aKOHOB COXPAaHEHUs BELECTB U SHEPTUH B MOHUMAHUH MeTa0o0Iu3Ma.

Tunsl 0OMeHa BemeCTB: aBTOTPOPHBIA U reTepoTpodHbId. Posb depMeHTOB B 0OMEHE
BEILECTB U MTPEBPAILICHUH SHEPTUU B KIIETKE.

@®orocunte3. CperoBas u TeMHOBas (Qa3bl (oTocuHTe3a. Peakium Qorocunresa.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (HOTOCHHTE3a JJIs )KU3HU Ha 3emiie. BiusiHue ycnoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAUYCHHE XEMOCHHTE3a I KU3HHM Ha
3emuie.



OHepreruyecknii oOMeH B KjeTke. PacimieruieHue  BEIIECTB, BbIICICHHE U
aKKyMYJIMPOBAaHHE YHEPTUH B KJIETKE. DTalbl YHEPTeTHIECKOro oomeHa. [ mukomus. bpoxxenne n
ero Buabl. KucimoponHoe okuciaeHwe, WiIM KJIeTO4Hoe JbixaHue. OKHUCIHUTEIbHOE
dhochopmmpoBanre. DPHEKTHBHOCTh YIHEPTETHIECKOTO OOMEHA.

Peakumn wmarpuuyHoro cuHre3a. l'eHernyeckas wunpopmamus u JHK. Peanmuzauwms
TeHEeTHYeCKO MH(popMaMu B KieTke. | 'eHeTHUeCKuil KoJ M ero CBOWCTBA. TpaHCKPHUIIUSA —
MatpuuHblii cunte3 PHK. Tpancnsauus — Ouocunres Oenka. Jtansl TpaHcasuuu. Konuposanue
aMUHOKHCIOT. Ponb pubocom B GnocuHTe3e Oernka.

Hexnerounsle ¢opmbl ku3HH — Bupychl. HMcropust oTkpbiTus BupycoB (. U.
NBanoBckwif). OcoOOEHHOCTH CTPOCHUS U JKU3HEHHOTO IUKIIA BHPYcoB. bakrepuodaru. boneznn
pacTeHMi, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nmmyHonedunnra yenoBeka

(BUY) - Bozoymurenr CIIMJla. OOpaTHast TpaHCKpHUIIIKSA, peBepTaza M HMHTETpasa.
[Ipodunaktrka pacmpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA.
JdemMoHcTpanum:

[Toptpetsr: H. K. Konsnos, J. U. iBanosckui, K. A. Tumupsizes.

Tabmunet u cxembl: «Tumbl  nutanus», «Metabonusm»,  «MUTOXOHAPUSY,
«OHepreTuueckuii oomen», «Xmopomiact», «Dotocunres», «Crtpoenne IHK», «Crpoenue u
¢yHkuuonupoBanue reHa», «CunHres  Oenka», «['enermueckuit  kom», «BuUpyce»,
«bakrepuodparn», «Crtpoenne u xu3HeHHbIH 1ukin Bupyca CIIWa, O6akrepuodaray,
«Pemmukanmsa [JJHK».

Ob6opynoBanue: monenu-anminkanuu «Yasoenue JJHK u tpanckpunims», «bunocunres
6enkay, «CTpoeHue KIeTKu», Mozens cTpykTypsl JTHK.

Tema 5. PazMHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounpld 1MWK, WIM >KU3HEHHBIM HMKN KieTku. MuTepdaza m murtos. Ilpomeccsl,
npotekaromue B uHTepdasze. Permmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTurl. [IUMIOWIHBIA W TarIOMTHBIA XPOMOCOMHBIE
Habopbl. XpoMmatusl. Llutonornueckre OCHOBBI Pa3MHOXKEHUS U WHJIMBUIYATBbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muro3. Cragum muto3a. I[Ipomecchl, mpoucxonsdlue Ha pas3HbIX
CTaJMsAX MUTO3a. BHOJIOrMYECKUI CMBICT MUATO3A.

[Iporpammupyemas rudesnb KIeTKH — anomnTo3.

@opmbl  pa3MHOXKEHMsSI OpPraHM3MOB: Oecrosioe U mosioBoe. Buabl Oecrnosioro
pPa3MHOXKEHUS: JIeJIeHHe HaJBOE, MOYKOBAHHE OHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLINN.

[TonoBoe pazMHOKEHUE, €T0 OTJIMYHUS OT OECIIONOrO.

Meito3. Craguu meio3a. IIpoieccel, mpoucxondiue Ha craausx Meinosa. [loBeneHue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIc ¥ 3HaUEHUE MeH03a.

l'amerorenes — mpouecc 0Opa3oBaHMsl MOJNOBBIX KJIETOK Y KUBOTHBIX. [10/I0BBIE JKe€ne3bl:
CEMEHHHUKHU M sMYHUKH. OOpa3oBaHHE U Pa3BUTHE IOJIOBBIX KIETOK — raMeT (CHepMaTO30M],
siflleKJIeTka) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHUsS SHIEKICTOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBunyanbHoe pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOrEHE3).
Oranbl 3MOPHOHAIBHOTO Pa3BUTHSA Yy IO3BOHOYHBIX JKUBOTHBIX: JIpOOJIEHHE, TacTpyJisuus,
opranorenes. [loctamOpuoHanbHoe pa3BuTUe. THUMBI MOCTIMOPHOHATBHOTO Pa3BUTHS: MPSIMOE,



HenpsiMoe (TMYrHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOACTBA.

Poct u pa3Butue pactennii. OHTOr€He3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHU, CTaauu
pa3BUTHSL.

JdemMoncTpanum:

Tabmuuer u cxembl: «POPMBI pa3MHOXKEHHSI OPTaHU3MOBY, «J|BOITHOE OIIONOTBOpEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHHE pacTeHui», «JleneHue KieTku
Oaxtepuit», «CTpoeHHE MONOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBD», «KIeTOUHBIH UKD,
«Pemmukanua JTHK», «Mwuto3», «Meio3», «IIpsamoe n Henpsimoe pa3BuTHe», «l'amerorenes y
MJIEKOTIUTAIOIIUX U YeJIOBEKa», «OCHOBHBIE CTaJUM OHTOTEHE3a.

OGopynoBaHue: MHKPOCKOI, MUKpomnpenapatbl «CrepMaTo30uasl MIICKOTMUTAIONMIETOY,
«Sineknerka miekonurarouiero», «KapuokuHe3 B KJIETKax KOpelmKa JyKa», MarHUTHas
MoJenb-anmnkanus «/lenenue knerku», moaens JJHK, Moaens meradaznoil XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThI:

JlabopaTtopnas pabora Ne 3. «HabGmtonenne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOMPENAPATAX).

JlaGopatopHast pabora Ne 4. «l3yueHue CTpOEHHS IMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTh OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. lcropusi pasBuTHs TeHEeTUKH. Ponb nuronoruum u
SMOPHOJIOrUY B CTAHOBJICHUU I'€HETUKHU. BKiax poccuilckux u 3apy0eKHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeToapl TeHEeTUKH (THUOPHUI0JIOTMYECKUHM, LUTOT€HETUUYECKUM, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE F€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHMBOJIMKA, UCTIOJIb3yeMasi B
CXEMax CKpeIIMBaHMII.

3aKOHOMEPHOCTH  HACJENOBAaHUS  IPU3HAKOB, yCTaHOBIEHHble [.  MeHnenem.
MoHorubpuaHoe CKpelBanue. 3aKoH eMH000pasus THOPUIOB NepBoro nokojeHus. [Ipasuio
JOMUHUPOBaHMS. 3aKOH pacllelUIeHus Mpu3HakoB. [unore3a uuctoTel ramer. IlomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JlurubpugHoe  CKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACTENOBaHUS  TPU3HAKOB.
[{uToreHeTnueckue OCHOBBI AMTHOPHIHOTO CKpEIIMBAaHU. AHAIM3HUPYIOIIEe CKpEIIMBaHUE.
Hcnonb30Banne aHAIM3UPYIOIIETO CKPEUIUBAHUS 7S ONIPEIETICHHs T€HOTUIIa OCOOM.

CueruieHHOe HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o CHEICGHHOMY
HacJe10BaHUI0 TeHoB. HapyieHue clernienrsi TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTHU. [ €eHeTHUeCKre KapThl.

I'eneruka nmona. XpoMOCOMHOE ONpezesieHue Mojia. AyTOCOMbI M HOJIOBBIE XPOMOCOMBI.
['oMorameTHele M rereporaMeTHble OpraHu3Mbl. HaciiemoBaHue INpPU3HAKOB, CLEIUIEHHBIX C
MOJIOM.

N3meHunBoCcTh. Buibl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HacJleACTBEHHas. Poib cpenpl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA MOAU(PUKALMOHHOW H3MEHUYUBOCTH.
Bapuanuonssiii psg v BapuauroHHas kpuBas. Hopma peakunu npusHaka. KoinuecTBeHHbIE U
KauyeCTBEHHbBIC IPU3HAKU M UX HOpMa peakuuu. CBoicTBa MOIUPUKALIMOHHONW U3MEHYMBOCTH.

HacnenctBenHas, Wiy reéHOTUIIMYECKAs, M3MEHUMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u 10IIOBOM mponecc — OCHOBA KOMOMHATHBHOM HW3MEHUYMBOCTH. MyTallMOHHAas
u3MeHunBocTh. Kitaccudukanust myTtanuii: reHHble, XpOMOCOMHbBIE, reHOMHble. YacTtoTa u
OpUYUHBl MyTaluil. MyTtarensbsle (akTopbl. 3aKOH TOMOJIOTHUECKHUX PSI0OB B HACIEJCTBEHHON
n3menunBocty H. Y. BaBuinosa.



BuesinepHas HaclieICTBEHHOCTb U U3MEHYHBOCTb.

l'enetuka uenoBeka. Kapuorum uyenoBeka. OCHOBHBIE METOJIbI TEHETHKH YEJIOBEKA!
TE€HEAJIOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUECKUH, OWOXMMHUYECKHUN, MOJICKYJISIPHO-
reHetudyeckuid. COBpPEMEHHOE ONpeNeNieHHe TEeHOTHUIIA: TOJHOI€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHUe, B ToM uucie ¢ nomouipio I1I[P-ananusa. HacnenctBeHHble 3a0oneBaHus
YelloBeKa: TeHHble Ooyie3HW, OOJIE3HH C  HACIEACTBEHHOW MPEapacroioKEHHOCTHIO,
XpoMocoMHBIE Oone3HH. ComaTthueckue © TeHepaTHBHbIE MyTanuid. CTBOJOBBIC KIIETKH.
[TpunHLMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHHUS T€HETHUYECKHX
Oone3neil. MeauKo-reHeTHUeCKOe KOHCYJIBTUPOBAaHHE. 3HAYCHHE MEAMIIMHCKOW TEeHETHUKU B
MpPeJI0TBPAICHUY U JICUEHUU T€HETHYECKUX 3a00JIeBaHU YeloBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3, C. C. Yerepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabmunpl 1 cxeMbl: «KMOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 IUTOTEHETHYECKass OCHOBAY,
«3aKOH pacHICIUICHUSI W €ro IMTOTEHETHYeCKass OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«urubpunnoe ckpeuuBanue», «lLuromornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUS,
«Mernos», «B3aumoaencTBue amielbHbIX T'eHOBY, «[ eHeTuuecKkne KapThl paCTEHHM, )KUBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIECTVICHHOTO C TOJIOMY,
«Kapuotunsl denmoBeKa W JKUBOTHBIX», «Buapl wu3MeHunBocTH», «MoauduxanmoHHas
U3MEHYMBOCTb», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Tpynn KpoBu», «MyTalloHHas
U3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmmIMKauu «MoHOTHOpHIHOE CKpemuBanue», «HemonHoe
JOMUHUpPOBaHUE», «Jurubpumnoe ckpemuBanuey, «llepekpéct XpoMOCOM», MHUKPOCKON H
Mukpornpenapar «J[pozodwmiay (Hopma, mytanuu GOpMbl KPbUIBEB U OKPACKH Tena), repoapuit
«l"opox moceBHOW».

JlabopaTopHbIe U NpaKkTHYeCKHe PadoThI:

JlabopaTtopHnas pabota Ne 5. «3y4yeHnue pe3ynbTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEIIUBAHUA Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaboparopHas padota Ne 6. «3yueHne MoAHPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHHE
BAapUALMOHHOIO Ps/la U BAPUALUOHHON KPUBOI».

Jlaboparopnass pabora Ne 7. «AHanmu3 wmyrauuidi y JApo3ouibl Ha TOTOBBIX
MUKpOITpenaparaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHre U aHAU3 POJOCIOBHBIX YETOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekiusi Kak Hayka U Tpolecc. 3apokIeHHe CeNeKInu U JoMecTtukanusa. Yuenune H. U.
BaBwiioBa 0 1eHTpax NPOUCXOXKIEHUS U MHOrooOpas3usi KyJbTYpHbIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHUSI IOMAITHUX )KUBOTHBIX. COpT, NOPOAA, LITAMM.

CoBpeMeHHBIE METObI CENeKIUU. MacCOBBIi U WHANBUAYAIbHBIH OTOOPHI B CENEKIUU
pacTeHmid 1 XUBOTHBIX. OIICHKA 3KCTephepa. BIM3KOPOICTBEHHOE CKPEIIMBAHNE — HHOPHJINHT.
Uucrtas nunua. CkpenBaHue YHCTBHIX JUHUE. ['ereposuc, wiM ruOpuaHas cuia.
HeponctBennoe ckpemmBanue — ayTOpuauHr. OtmanéHHas ruOpuauzanuss U e€  yCHEeXH.
HckyccTBEHHBI MyTareHe3 M IOJy4YEHUE MOJUIUIOUIOB. JlOCTHXKEHUS CENEKIMU PAaCTEHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpacib MPOU3BOACTBA. ['€HHAs HWHXKEHEpHUs. OTamnbl CO3JaHUS
pexombunantHoii JIHK wu Tpancrenneix opranuzmoB. Knetounas wumxenepusi. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KioHupoBaHue BbICOKOIPOAYKTUBHBIX



CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMUYECKHE U 3Tudeckue mnpobiembl. MO —
TCHETHYECKU MOTIU(DUIIMPOBAHHEBIC OPTaHU3MEI.

JemoHcTpanmu:

[Toptpetsi: H. Y. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHOB.

Tabmuiel U cxembl: KapTa «L[eHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usi KyJIbTYypPHBIX
pacrenui», «llopoasl moManTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OTaanéHHas
rubpunmzamus», «Paborer akagemmka M. @. HWanoBay, «l[lomummongus», «OOBEKTHI
ouorexHonorun», «Kierounele KylIbTypbl U KIOHHUpOBaHUe», «KOHCTpyupoBaHue M mepeHoc
T€HOB, XpPOMOCOM).

ObopynoBaHue: MYJSDKH TUIOJIOB U KOPHEIUIOAOB JTUKUX (OPM M KYJIBTYpHBIX COPTOB
pacrenuii, repoapuii «CenbCKOX035HCTBEHHBIEC PACTCHU.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Dkckypeusi « OCHOBHBIE METOJABI U JIOCTIDKEHHUS CENEKIMU PACTeHH M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHIMIO, MJIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIH Y4YacTOK, B TEIJIMYHOE
X035UCTBO, JTAOOPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOTI'MA
HA BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA
Cornacho ®I'OC COO, ycraHaBnuBalTcid TpeOOBaHUS K pe3ysbTaTaM OCBOEHUS
00YyYaloIIMMHUCS IPOTPaMM CPEIHEro o0mero oopa3oBaHMs: JIMYHOCTHBIM, METAIIPEIMETHBIM H
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPE3YyJbTaTOB OCBOCHHA IpenMera «buonorus» BblIEICHBI
CIIEAYIOUIME  COCTAaBIIAIONIME: OCO3HAHHE OOyYalOUIMMHUCA  POCCHHCKOM  IpakJaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIIPEAEIEHHUIO,
HaJIMYUe MOTHBAIlMM K OOy4YeHUIO0 OWOJIOTHH, LIeJeHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOexXIeH!I JIMYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEH M MCTOPUYECKHMX TPaIULUN pa3BUTHS
OMOJIOTHYECKOTO 3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBATbCS B
CBOEM  JEATENIBHOCTH  ILI€EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, IPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOTO O00pa3oBaHMs, HAIMYHE OSKOJOTHYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIEJIU ¥ CTPOUTH )KU3HCHHBIE TUIAHBI.

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHMs NIpeamera «buomorus» ROCTUraroTcs B €AVHCTBE
y4eOHOI M BOCIUTATENbHOM JESTEIbHOCTH B COOTBETCTBHH C TPAJWIMOHHBIMU POCCHUHCKUMH
COLIMOKYJIBTYPHBIMH, UCTOPUUECKUMHU U J1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TPUHSATHIMHU B
o01iecTBe MpaBUIaMH M HOPMAMHU MOBEJIEHHMS M CIIOCOOCTBYIOT IpOLIECCAM CaMOIO3HaHMS,
CaMOBOCIIMTaHUS U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH NO3ULMM JIMYHOCTH, MAaTPUOTU3MA,
YBOXEHUs K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TPyJa U CTaplIeMy ITOKOJIEHHIO, B3aUMHOIO
YBOKEHHUsS, OCEpeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAclIemui0 W TPaIulHsIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUpoae U OKPY-Karollen cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS y4eOHOro mnpeaMera «buoaorusn J0JKHBI OTpaXxaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCS PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpPEHHEH
HNO3UIMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHUEHTAlUi, IO3UTUBHBIX BHYTPEHHHUX
yOeXeHUH, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTAM POCCHMCKOro  OOILecTBa,
paclIupeHue KU3HEHHOI'O OIBITA U ONbITA ACATEIBHOCTH B IIPOLIECCE PEATU3aluU OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIBHOMN 1€ATEIBHOCTH, B TOM YHCJIE B YACTH:



1) rpaIaHCKOr0 BOCIUTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  00ydYaromlerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
IPaBOMNOPSIKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKOH JESTEIHLHOCTH NPU CO3JaHUN YYEOHBIX MPOECKTOB,
pelieHny yueOHbIX U MO3HABATENbHbIX 3a/1a4, BHITOJHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpEENATh COOCTBEHHYIO TO3HMIIMIO 1O OTHOIIEHUIO K SBIICHUSM
COBPEMEHHOM KHU3HU U O0BACHATH €€;

YMEHHE y4YWUThIBaTb B CBOMX JEHCTBUSAX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJIEHCTBUS JIOJCH ¢ pa3HBIMU YOEXKIECHUSAMHU, KyJIbTYPHBIMU LIEHHOCTSMH U COLUATbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
NIO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3aJ1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OIIOHEHTOB MPHU 00CYXAEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOI0 COJIEPIKAHNUS;

TFOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(hOPMHUPOBAHHOCTH POCCHUICKON IPAKIAHCKONW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoOJy, 4yBCTBAa OTBETCTBEHHOCTH INepel PoauHON, TrOpAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK U KyJIBTYpPY, IPOILJIOE M HACTOALLEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEAMI0 M MaMSATHUKAM MPUPOJBI,
JNocTHKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YYEHBIX B CTAaHOBJIEHHE M pa3BUTHE
OMOJI0T UM, TOHUMAaHHsI 3HAYE€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 O0IIIECTBA;

ujeiHas yoex1EHHOCTh, TOTOBHOCTH K CIYXEeHHMIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTENH POCCUICKOr0 HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEJICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYallMI0 M IMPUHHUMATh OCO3HAHHBIE PEILEHUs, OPUEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSAM, CO3JAHHUIO CEMBUM Ha OCHOBE
OCO3HAHHOT'O NPUHATHA LIEHHOCTEM CEMEMHOM KM3HU B COOTBETCTBUU C TPAAMLIMIMU HAPOJIOB
Poccun;

4) 3cTeTHYeCKOr0 BOCIMTAHMS

JCTETUYECKOE OTHOILICHHE K MHUpPY, BKIIOUYAs SCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLICHHUI;

MOHUMAaHUE YMOIIMOHAIBHOTIO BO3/IEUCTBUS )KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPUYECKOU JTMUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHMPOBAHHMS  KYJbBTYPbl 310pPOBbS U
IMOLMOHAJIBHOIO 0JIArOINOJIYYHs:

MOHMMAaHKE U peaiu3alus 3J0pOBOro U 06e30MacHOro oopasa KU3HU (370pOBOE MUTAHHE,
COONIOZICHHE TUTHEHHYECKUX MPABWI M HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHA U OTIbIXA,



peryisipHas (uU3MUECKas aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3UUECKOMY M IICUXUIECKOMY 3/I0POBBIO;

MMOHMMaHWE [EHHOCTH TPaBWI WHAWBUIYATBHOTO W KOJUIGKTUBHOTO 0€3011acHOTO
HOBEJICHUS B CUTYalUsX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HaHME MOCJEJICTBUM M HEMPUATHS BPEAHBIX NPUBBIUEK (YHNOTpEeOIECHHUsS alIKOrouid,
HapKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOIMYECKON M COILIMAIbHON HAIIPaBIEHHOCTH,
CIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHHUPOBATb W  CAMOCTOSITENIBHO  BBINOJHATH  TaKylo
NesITeTTbHOCTD;

UHTEpeC K pa3IuuHbIM chepaM NpodhecCHOHAIBHONW esATeIbHOCTH, YMEHHUE COBEpILATh
OCO3HaHHBIN BbIOOP Oyay1eil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA NMPOTSIKEHUU BCEU
KHU3HH;

7) IK0JI0TH4eCKOro BOCIIMTAHUS:

9KOJIOTHYECKHU 1IeTIecCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMUS;

NOBBIIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIBTYyphl: NPUOOpETEHHE OIbITa IJIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KatOLIeH Cpeibl;

0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTMYECKUX MPOoOIeM U IMyTel UX PEeLICHNUs;

CHOCOOHOCTh HMCIIONIB30BaTh MPHOOpETaeMble IPU U3yUYCHUH OMOJIOTUU 3HAHHS U YMEHUS
NpU peIIeHUH MpoOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIONIONB30BaHUEM (COOIIOICHHE
IpaBUI NOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHs B 3KOCHCTEMaX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEIPUITHE JEUCTBUM, MPUHOCAIIMX BpEI OKPYKAWIIECH MPUPOJHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIATrONPHUITHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEAPHHUMAEMBIX
JIEUCTBUI U NMPEIOTBPAILATh UX;

HaJIM4Me PA3BUTOrO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KyJIbTyphl, OIBITA
NEeSITeIbHOCTH  9KOJIOTUYECKOM  HANpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HMMH B
II03HABATEIbHOW, KOMMYHUKAaTHBHOH W COLMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH eATETbHOCTH SKOJIOTHYECKON HAIIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKH W OOIIECTBEHHOW NPAKTUKHA, OCHOBAaHHOTO Ha JHAJOre KYJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE A3bIKOBOW M UNTATEIbCKON KYJIBTYphI KaK CpeJICTBA B3aUMOACHCTBUS
MEX]Ty JTIOIbMU U MTO3HAHUS MHPA;

NOHMMaHHe CcHenu(UKU OMONOTHM KaK HAyKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOIO HAyYHOTO MBIIIJICHHS, CO3aHNU LIEJIOCTHOTO MIPECTABICHHUS 00 OKpY KarolieM
MHUpe KaKk O €IMHCTBE NPUPOAbI, YelOBeKa U oOOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOIEM COXpaHEHUS IPUPOIHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU IS COBPEMEHHOW IMBHJIM3AIMU: 00ECTICYCHUS
HOBOT'O YPOBHS Pa3BUTHS MEIMILIMHBI, CO3JaHME NEPCHEKTHBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pewaTh pecypcHble IpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, IOUCKA ITyTEeH BbIXO/a U3 II100aIbHBIX



9KOJIOTHUECKUX Tpo0seM U obecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTCPCCOBAHHOCTE B IMOJTYYCHHUUN OHMOJIOTMYECKUX 3HAHUHN B eIAX ITOBBIINICHUS O6H16171
KyJbTYpPBl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIMOHAIBHOM
IpaMOTHOCTH 00y4Jarouuxcs, popMupyemMoit pu U3y4eHun OUOIOTUH;

IMNOHMMAHHE CYHIHOCTH MCTOAOB ITIO3HAHUWA, HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYKax,
CTIIOCOOHOCTH HCTIONIB30BaTh IMOJlydaeMble 3HAaHUS Ui aHauu3a M OOBSICHEHUS SIBICHHUU
OKPYXXAIOLIer0 MHUpa M TPOUCXOIIIIMX B HEM HW3MEHEHHI, yMEHHE JenaTb 00OCHOBaHHBIC
3aKJIIOYEHHUST Ha OCHOBE HAy4yHBIX ()AaKTOB W HMMEIOLIMXCS JAHHBIX C LEJNbI0 IONyYeHHS
AOCTOBCPHBIX BHIBOOOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO HCIOJIB30BaTh OHMOJIOTHYECKHE 3HAHMS IS PELICHUS
po0JIEM B peaTbHBIX KU3HEHHBIX CHTYaIHIX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATENIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh NMPOEKTHYIO U
HCCIIENOBATENLCKYIO AEATENBHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPA30BAHUIO M CaMOOOpa30BaHHIO, K
aKTMBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHH C >KH3HEHHBIMH
HOTPEOHOCTSMH.

METAINIPEAMETHBIE PE3YJIbTATbDI

MertanpeaMeTHbIE pe3yNIbTaThl OCBOCHUS Y4YEOHOTO TpeaMeTa «Bhosorns» BKIIIOYAIOT:
3HaYMMbIC U1 (OPMHPOBAHUS MHUPOBO33PCHHS OOYYAIOIIUXCS  MEKIUCIUTUIMHAPHBIC
(MexTpeMeTHbIE) 00IIeHaYYHbIC TOHSTHS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHOUM KapTUHBI MUPA
U crieruUKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (BEUIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHbIM ()aKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsI, UCCIIeJOBaHNe, HAONIOIEHNE, U3MEPEHUE, DKCICPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (TO3HABaTeIbHbIC, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECICUNBAOIINE
(dhopMupoBaHre (QYHKIIMOHATHHONW T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMH O0YYarOIIuXCs,
CIIOCOOHOCTh o0yJaromuxcs UCIIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTHHAPHBIC,
MHUPOBO33pEHYECKHE 3HAHHWS W YHHUBEpPCAIbHbIC Yy4YeOHBbIC JCWUCTBUS B IO3HABATEIBHON W
COLIMAJIEHOM MTPAKTHKE.

MertanpeaMeTHbIe Pe3yJbTaThl OCBOEHUS MPOTPAMMBI CPEIHEro o0IIero o0pa3oBaHUS
JIOJKHBI OTPaXKATh:

OgiaieHne YHUBEPCAJIBbHBIMH Y4eOHBIMHI MO3HABATEIbHBIMH A€l CTBUSIMH:

1) 6a3oBble JIOTHYECKHUE TeiiCTBHS:

CaMOCTOSITENILHO (OpMyIHpOBaTh M aKTyalM3UPOBATh MNPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHC;

UCTIONIB30BaTh MPH OCBOCHWU 3HAaHUH NPUEMBI JIOTHUECKOTO MBIIUICHHS (aHAIN3a,
CHHTE3a, CpaBHCHHS, KJIACCUPUKAIMH, OOOOINEHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHATHH (BBIACTATH UX XapaKTEePHbIC MPU3HAKH, YCTAHABIUBATH CBS3U C IPYTHMH MOHATHIMH);

OTPEACIIATh IENH JEATEIHHOCTH, 3ajaBas MapaMeTpbl U KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHTB PE3YJIbTAThI ICATEIBHOCTH C MOCTABJICHHBIMHU IIEIISIMHU;

UCIIOJIb30BaTh OWOJIOTHYECKUE MOHATUS ISl OOBSCHEHUS (AKTOB W SIBICHHHA KHBOMN
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKJCHUS (MHIyKTUBHBIC, JCHyKTUBHBIC, 110 AaHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHHUAX, (OPMYIHPOBATH
BBIBOJIBI M 3aKIIFOUCHUS;



NPUMEHSATH CXEMHO-MOJICJIbHBIE CPEACTBA JUIS MPEICTaBICHHS CYIIECTBEHHBIX CBS3CH U
OTHOIIIEHUN B M3Y4YaeMbIX OMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEUHI pa3zHOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(POPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEHIeHHs TPOOIEMbI C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbBIX
U HEMaTEePUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIENISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITSILHOCTH;

KOOPAMHHUPOBATh M BBIMOJIHATH pabOTy B YCJIOBHUSIX pEaJbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBATh KPEaTUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATENbCKHE TeHCTBUSI:

BJIa/IETh HAaBBIKAMH y4eOHO-UCCIIEIOBATEIBCKON U MPOEKTHOU AEATEIbHOCTH, HaBBIKAMU
pasperieHust npoodsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB
pEIICHUS TPAKTUYECKHX 3a]1a9, IPUMEHEHHUIO PA3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIC BUJABI JCSITCILHOCTH II0 TOJYYCHHUIO HOBOTO 3HAHHSA, €TI0
UHTEpIpeTaluy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B yUEOHBIX CUTyalUsX, B TOM YHCJE MpU
CO3/IaHUU YUEOHBIX U COIHAIBHBIX IPOEKTOB;

(hopMUpOBaTh HAYYHBIA TUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMU
MOHSTHSMH U METOJIaMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0OpA30BATEIBbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyalIM3MpPOBAaTh 3a/ady, BBIABUTATh
TUIOTE3y €€ pelIeHHs, HaxXOIUTh apTyMEHTHI IS JI0Ka3aTelbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJY4YEHHBIE B XOJE peUIeHHs 3aJadyd pPe3yJabTaThl, KPUTHYECKU
OIICHUBAThH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSX;

JTaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

OCYUIECTBIISATh IIEJICHAIIPABJICHHBIN MMOUCK MEpPEeHOoca CPEeICTB M CIIOCOOOB JEUCTBUS B
npo(heCcCHOHATBFHYIO CPEeNy;

yMETh TIEPEHOCHTHh 3HAaHUS B  T[O3HABATEIbHYI0O H  TMPAKTUYECKYI0  00OJacTu
KU3HECATCIILHOCTH,

yMETbh UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTAaTh HOBBIE WJEH, Mpeajaratb OpUTHHAIbHBIE MOAXOABI W PpELIeHHs, CTaBUTH
poOJIEMBI U 33J1a4H, JOMYCKAIOIUE allbTEPHATUBHBIC PEIICHHUS.

3) padoTa ¢ unopmaumeii:

OPUEHTHPOBATHCS B PaA3IMYHBIX MCTOYHUKAX HHPOpMAIMH (TEKCTE Y4EeOHOro mocoOwus,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIOTUYECKUX CIIOBApSX U CIPABOYHUKAX, KOMITbIOTEPHBIX
06a3ax naHHBIX, B VHTepHeTe), aHAIM3MPOBaTh HH(POPMALMIO pa3IUYHBIX BUAOB U (opMm
NIPEICTABJICHUS, KPUTUICCKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTUBOPECUYUBOCTE;

(dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIe METOAbl MpPH IOUCKE U OTOOpe
Ouonoruueckoi nHGopMaIuu, He0OX0IMMOM JJIsl BHITIOJIHEHUS YUEOHbIX 3a/1a4;

MpUOOpPETaTh OMBIT HKCIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3IUIHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHMAIbHYIO (OpPMY MPEACTABICHUS OHUOJOTHYECKOM
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTOe);



UCIIONB30BaTh HAy4YHBIH SI3bIK B KAadeCcTBE CpEACTBA MpH paboTe C OHOJOTHYEeCKOU
uHpOpMaIMel: MPUMEHITh XUMUYECKUE, PU3NYSCKUE W MaTEeMaTHYEeCKHE 3HAKU U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpY, HCIIOJB30BaTh U MPeoOpa3OBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISTHOCTH;

BJIQ/ICTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl  HHQOpMAIHH, WHHOPMALMOHHON
0€30MMaCHOCTH JTUIHOCTH.

OByajeHne YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH € CTBUSIMU:

1) o0menue:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCceX cdepax >KM3HHU, aKTHBHO y4acTBOBAThH B JHANIOTe
WIH JUCKYCCHU TIO CYIIECTBY 00OCYXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3HIBATH
CY)KICHHS OTHOCUTEIIGHO BBITIOJHCHHS TIpejlaraeMoi 3ajJavd, YYHTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUACTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpeNCcTBa OOIICHMS, MOHHUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, MPEANOCHUTOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYAIlUH, YMETh CMTYaTh KOHQJIUKTHI U
BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMU OOIEHUS M B3aHMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTHUX JIIOJICH, MPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH dopme
(hopMyTHpPOBATH CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eAITeJIbHOCTD:

MOHUMATh M MCIOJIh30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYATbHONH pabOTHI MpHU
pelieHny OMoJI0rnuecKoi mpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHUS IPYMIOBbIX
(hopm B3anMOICHCTBHSI IPU PEIICHUHN YU4eOHOM 3a1a4H;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHH C y4y€TOM OOIIUX WHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO YICHA KOJICKTHUBA,

NPUHUMATh IEJIM COBMECTHOW JICATEIHLHOCTH, OPTaHW30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA TO €€ JOCTHMKEHMIO: COCTAaBJATH IUIaH JEHCTBUH, pacOpenesisiTh POIU C y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOT0 YJaCTHHKA KOMaHIbl B OOIIUI pe3ynbTar
1o pa3zpabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBbIE MPOEKTHI, OLIEHUBATh WA C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTHYECKON 3HAYNMOCTH;

OCYIICCTBIISATh TO3UTUBHOE CTPATETUYECKOE TOBEICHHWE B PA3JIUYHBIX CHUTYaIUsX,
MPOSIBIISITE TBOPUYECTBO M BOOOPAKCHHE, OBITH MHUIIHATUBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJ/JsiTUBHBIMU 1eiiCTBUAMM:

1) camoopranmu3amnus:

WCIIONIb30BaTh OWMOJOTHMYECKHE 3HAHWS /I BBISIBICHUS TPOOJIEM M HX pEIICHHUS B
YKU3HEHHBIX U YICOHBIX CUTYAIINSX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUI 1IEIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIKAaX IO OTHOIIEGHUIO K YXKMBOW MPHUPOJAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITEIIEHO OCYIIECTBIIATh IMO3HABATEIBHYIO JIEATEIBHOCTD, BBISABISATH MPOOJIEMBI,
CTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3aJaud B OOpa30BATEIBHOW JIEATCILHOCTH U
YKU3HEHHBIX CUTYaIUsX;



CaMOCTOSITEJIbHO COCTABJIATH IJIAH PELIeHUs MpoOIeMbl ¢ YU4ETOM UMEIOIUXCS PEeCypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIOUTEHUII;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpATh paMKH y4eOHOTO IIpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO NIMPOKON 3pyAULIMU B Pa3HBIX 00JacTsIX
3HaHUi, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIJICTh HaBBIKAMU I103HABATEJIbHON peQUIEKCUU KaK OCO3HAHUs COBEPIIAEMBIX JIeHCTBUI
U MBICJIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, UCIIOIB30BATh MPUEMBI pedieKCun
JUIsL OLIEHKU CUTYalllH, BIOOpA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHUYKEHUIO;

IPUHUMATb MOTHUBBI U APIYMEHTBI JPYTHUX IPU aHAJIN3€E PE3YJIBTATOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

IPUHUMATh ce0sl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI M ApIYMEHTBI JPYTUX IPU aHAJIU3€E PE3YJIbTaTOB JEATEIbHOCTH;

IpU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MUP C IMO3ULMU APYTOro YEJIOBEKA.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynbraThl ocBoeHUs rnporpaMmMbl COO no Guosoruu Ha 0a30BOM YpPOBHE
BKITIOYAOT CrieruuecKkue sl ydeOHOro npenmera «buosorus» Hay4yHble 3HAHHS, YMCHUS U
crocoObl JeMCcTBUH 1O OCBOEHHMIO, MHTEpIpeTalMd M NpeoOpa3oBaHUIO 3HAHUM, BHJbI
JeSITeILHOCTH TI0 MOJyYEHHIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUHM B Pa3IMYHBIX YYEOHBIX
CUTyallMsiX, a TaKkKe B pEAIbHBIX >KU3HEHHBIX CUTYallUsX, CBS3aHHBIX C Owomorueir. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI IO ToJaM 00yUeHHUS.

[IpenmeTtHbie pe3ynabTaThl OCBOCHHs yueOHoro mpenmera «buomorus» 6 10 knacce
JIOJKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJU OMOJOTHH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIAJIC POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
6uosiornu, PyHKIIMOHAIBHOW TPAaMOTHOCTH YeJIOBeKa [T PEeLIeHHs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEpKaHHE OMOIOTMYECKHX TEPMHHOB M MOHSTHMN: )KU3Hb, KIETKA,
opranusM, Merabosm3M (OOMEH BEHIECTB M MPEBpallleHHEe dSHEPrHH), TOMEeoCcTa3
(camoperyiisnusi), ypOBHEBas  OpraHU3allUsl JKUBBIX  CHUCTEM, CaMOBOCIPOW3BEICHHE
(penponyKIus), HaCJAEICTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE;

YMEHHE WU3JaraTb OHOJOTHMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYyTAaIlMOHHAs,
[EHTpaJIbHAas J0TMa MOJEKYJsipHOM Owmosoruu), 3akoHsl (I. Mennemns, T. Moprana, H. N.
BaBuiosa) u yuenus (0 eHTpax MHOT00Opa3us U MPOUCXOKIACHUS KyJIbTYpHBIX pacteHuit H. U.
BasuiioBa), onpenensaTs rpaHUIlbl UX MPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIaJIETh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJACHUE W ONMUCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB W SBJICHUH, OpraHW3amus H TPOBEICHHE OHOJOTHYECKOTO
IKCIEPUMEHTa, BBIIBM)KCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIICIyCMbIMH



BEJIMYMHAMH, OOBSICHEHHE IOJIyUYE€HHBIX PE3yJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJYyUYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJIEATh CYLUIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U IYKapHuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
IpEeBpalleHUs] SHEPTUM B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, M€H03a, OIJIOJIOTBOPEHMS], PA3MHOXKEHUS, WHIAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE NPUMEHSATh MOITy4YE€HHbIE 3HAHUS Ui OOBSCHEHUs OMOJOIMYECKUX IMPOLECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KHU3HH C LENIbI0 00eCTIeueHHs
0€30MaCHOCTH CBOETO 37I0POBbS M 3/I0POBBSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IrPaMOTHOTO TMOBEACHHUSI B OKpYy)Kalolled MNPUPOAHON cpele, MOHHMaHue HEeoOXOJUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ul paltoOHAIBLHOIO
IPUPOIOTIOIB30BAHUS;

YMEHHME pEIlaTh 3JIEMEHTapHbIE TE€HETHMYECKHE 3aJaud Ha MOHO- W JUTHOpHUIHOE
CKpEIlMBAaHUE, CLEIUIEHHOE HACJIe0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPELUBAHUS
JUIS TIpEICKa3aHusl HACIEA0BAaHN IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JJAOOPAaTOPHBIE M MPAKTUYECKHE PaboOThl, COONMIONATh MpaBWiia IpU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OLIEHWBATh M HHTEPIPETHUPOBATh HH(OPMALNIO OHOJIOTHYECKOrO
COJIepKAHUS, BKJIIOYAIOLIYIO0 IICEBIOHAYYHbIC 3HAHMUA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeicTBa
MaccoBOW HMH(pOpMAIMU, HAYYHO-TIOMYJISIpHbIE MaTepHallbl), STUYECKHE aCHEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTUH, MEULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIas
OMOJIOrNYeCKyl0 HHGPOpPMAlMI0O M3 HECKOIbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BATh
HNOHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHHMS YydeOHoro mnpenmera «buomorus» 6 11 knacce
JIOJIKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAaHUH O MECTe M pOJU OHOJOrMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyO0eXHbIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Ouo0ruy, (PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEP)KaHUE OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJ, TOMYJISALMS,
reHO(QOH, HBOJIOLMS, MABIXKYIIME CUIbl ((AaKTOpPhl) SBOJIIOLUH, IPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHI000pa3oBaHHE, SKOJOTHYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYLCHTHI,
KOHCYMEHTBI, PeyLIEHTHI, SN MUTaH!s, YKOJOTHYeCcKas MpaMua, OnoreomneHos, onocdepa;

yMEHUEe wu3narate Ouosornyeckue Teopuu (3BomounuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLUH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojiplieBoro cxoacrea K. M.
bapa, uepenoBanus Ii1aBHbIX HampaBieHMd W myTeil »Bomrounu A. H. CepepuoBa, ydeHus O
ouocgepe B. U. Bepnaackoro), onpenensTh rpaHULIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4YHOIO NO3HAHUS B OMOJIOTMU: HAOJIOJAECHUE U ONHUCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBIEHUM, OpraHu3anus M I[POBEJCHHE OHOJOIMYECKOTO
9KCIIEPUMEHTA, BBIABM)KEHHUE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTU MEXAY HCCIELyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHUE IIOJYUYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYUHBIX IOHSATUH,
TEOpUH U 3aKOHOB, YMEHME JIEJIaTh BBIBOJIbI HA OCHOBAHUU II0JyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE TPU3HAKH CTPOCHUS OMOJOIMYECKUX OOBEKTOB: BUJIOB,
HOMYJISAUA, MPOAYLUEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOICOIEHO30B U HKOCHUCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpA,
BUI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH OPTaHU3MOB, JCHCTBHS KOJIOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U IMOTOKA SHEPTHH B SKOCHCTEMaX, aHTPOIIOT€HHBIX W3MEHEHHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB W OHMOr€OXMMHYECKHUX IIMKIOB B
ouocdepe;

YMEHHE TMPUMEHSTH MOJTy4YeHHBIC 3HAHUS I OOBSCHEHUs OMOJOTHMYECKUX IMPOIECCOB U
SIBTICHHUH, JIJISl TIPUHSITHS PAKTUIECKUX PEIICHUH B IIOBCETHEBHOW KHU3HH C TENTBbI0 00eCTICUSHHS
0€30MacCHOCTH CBOEr0 3JI0OPOBbS U 370POBBSl OKPYXKAIOIIUX JFOJEH, COONIIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXarolllel NPUPOAHON cpele, NMOHMMaHUE HEOOXOJUMOCTH
UCTIOJIb30BaHUS JOCTHKEHHUH COBPEMEHHOM ouosorun ISt panroHaIbLHOTO
MIPUPOJIOTIONE30BAHHS;

yMEHHE peliaTh 3JeMEeHTapHble OMOJOTMYECKHE 3a7aud, COCTaBISATh CXEMBI IepeHoca
BEIIIECTB M YHEPIUU B SKOCUCTEMaxX (LIeTH MUTaHUs);

YMEHHUE BBIMOJHATH JIAOOPATOPHBIE M TMPAKTUYECKHUE Pa0OThI, COONIONATh MpaBHiia TpU
pabote ¢ yueOHBIM U JTa0OPaTOPHBIM 000PYAOBAHHUEM;

yMEHHE KPUTHUECKH OILICHHBATh M HHTEPIPETHPOBATH HH(OPMALNIO OHOJIOTHYECKOrO
COJIepKaHUs, BKJIIOYAIOLIYIO0 IICEBIOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeACTBa
MaccoBOW HWH(OPMALMK, HAYyYHO-NOMYJSPHbIE MaTepualibl), pacCMaTpUBaTh TIJI00AJIbHBIC
9KOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIC NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OMOJIOTHYECKYI0 HH(POPMALMI0O W3 HECKOJIBKHMX HCTOYHHMKOB, TIPAaMOTHO HCIOJb30BATh
HNOHSTUHHBIN anmapar GUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo yacos D1eKTPOHHbIE
Ne HaumenoBanue pa3uesion Kontpoabnbie | TpakTaueckue (undposbie)
/I | ¥ TeM NPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebi
Bbu6mmorexa [JOK
1 b 2 0.5
HOJIOTHA faK Hayka https://m.edsoo.ru/7f41¢292
) JKuBbIe cCUCTEMEI U HX | bu6mmorexa [JOK
OpraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMUYECKHUN COCTaB U g 1 bubmuoreka [JOK
CTpOEHUE KIETKU https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 X 6
MBHCACATETRHOCTD KACTHH https://m.edsoo.ru/7f41¢292
Pasmuoxxenue u
5 WHIUBUAYaIbHOE Pa3BUTHE 5 1 bubmorera [IOK
FHBIALY p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencTtBeHHOCTE U g 15 bubmnoreka [IOK
U3MEHYUBOCTh OPTaHU3MOB ’ https://m.edsoo.ru/7f41¢292
. Cenekiusi OpraHu3MoB. 3 bubnnorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmuoreka [{OK
8 P 1
C3CPBHOC BpeMi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34 0 4

[10 ITIPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 «<A» KJIACC
N KosmiecTso yacos Nara DJIeKTPOHHBIE HH(PPOBLIE
- Tema ypoka KOHTpOJ‘IbeIe HpaKTI/I'ICCKHe 06pa3OBaTe,]11,H1,1e
n/n Bcero U3y4eHH s
padoThI padoThI pecypchl
bu6mmnoreka [JOK
1 Buonorus B cucreme Hayk 1 04.09.2025 | https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e¢632a
MeTo/1bl TO3HAHUS KUBOM
npupobl. [Ipaktudeckas
pabota Ne 1
2 «Mcrnons3oBanme 1 0.5 11.09.2025 | Dubmmorexa LIOK
M0JIb30BaHU . .09.
https://m.edsoo.ru/863¢6122
Pa3IUYHBIX METOJIOB TIPH
U3YYCHUN OMOJIOTHIECKIX
00BEKTOBY
3 buonoruueckue cucTeMsl, 1 18.09.2025 bu6nuoreka [JOK
MPOIECCHI U UX U3YUCHHE https://m.edsoo.ru/863e6564
4 XUMHYECKUN COCTaB KIICTKH. | 75.09.2025 bu6mmoreka [JOK
Bona u MuHepanbpHbIC CONH https://m.edsoo.ru/863e674¢e
benku. CoctaB u cTpoeHue bubnuorexa [JOK
5 1 02.10.2025
OeIKOB https://m.edso0o.ru/863e6b72
DepMeHTBI —
OHOJIOTHYECKHUE
KaTaJan3aTopPblL.
bu6 OK
6 JlaGopaTtopnast pabota Ne 1 1 0.5 09.10.2025 nomotexa [

«3ydeHne KaTaTuTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha
npUMepe aMuIasbl WK

https://m.edsoo0.ru/863e6b72



https://m.edsoo.ru/863e6122
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KaTasasbl)»

JlaGopaTtopnast pabota Ne 3
«HaOmronenne murosa B

bu6nmoreka [JOK
I 16.10.202
! YriteBopL. Jiarm et 6.10:2025 https://m.eds00.1ru/863e6870
HykienHOBbIE KHCIIOTHI. bubmuoreka [JOK
8 AT® 23.10.2025 https://m.edsoo.ru/863e6d5¢
41
. CTOpHS U METOBI 0611 2008 BuGmiorexa LIOK
HSYHCHHA IOTCTIH. o https://m.eds00.ru/863e6e88
Knerounas Teopust
10 Kinerka xak nemoctHas 13.11.2025
JKHBasl CUCTEMa
CTpoeHue 3yKapuoOTHYECKOM
kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK PACTCHUM, bubnmoreka [JOK
11 KUBOTHBIX, TPHOOB H 0.5 20.11.2025 | https://m.eds0o.ru/863e6{f0
OaxTepuii Mol MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTIICaHUE
OOMeEH BelIeCTB WIH bu6mmoreka [{OK
12 27.11.202
MeTab0JIu3M ! 025 https://m.edsoo.ru/863e766¢
bubmuoreka [JOK
13 ) . X 04.12.2025
OTOCHHTES. ACMOCHITES https://m.eds00.1ru/863e7c98
. bubmmnoreka LIOK
14 DHepreTUIecKuii 0OMeH 11.12.2025 https:/m_edsoo rw/863cTaae
JKu3HEHHBIN UK KJIETKH.
15 Jenenue knetku. MuTo3. 0.5 18.12.2025 bu6mmoreka [{OK

https://m.edsoo.ru/863e7dc4
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KJIETKaX KOHYMKa KOPEeITKa
JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Buocunres 0enka. Peakuus

bubmnoreka [IOK

16 25.12.2025
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢
Tpaucasus — OuocuHTe3 bu6nmoreka [JOK

1 15.01.2026

7 Oeika https://m.edso00.ru/863e796¢

18 Hexnetounsie popMbl 2 01.2026 bubnnorexa [JOK
JKU3HU — BUPYCHI https://m.edso0.ru/863e7540
DopMbI pa3zsMHOKEHUI bubmorexa HOK

o rI;Hml\me 29.01.2026 | https://m.eds00.ru/863e81b6

p https://m.edsoo.ru/863e831e
bu6nmoreka [JOK

2 Meli .02.202

0 enos 05.02.2026 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE
MIOJIOBBIX KJIETOK.
Omto1I0TBOpEHUE.
bu6mmoreka [JOK
21 JI 04 0. 12.02.2026
aGopatopuas padora N > https://m.edso0o0.ru/863e81b6
«3ydyenue crpoenus
IIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenapaTax»
NupuBuayansHOE pa3BUTHE bu6nmoreka [JOK

22 18.02.2026
OpPTaHU3MOB https://m.edso0.ru/863e8436
r _

23 :ZI eZHf ; e Hjcy o 26.02.2026 | Promorexa LIOK
HACICACTBEHHOCTH | o https://m.eds00.ru/863e8612
W3MEHYNBOCTHU
3aKOHOMEPHOCTH

b K

24 HACJICIOBAHUS TIPU3HAKOB. 05.03.2026 nommorexa [1O

Monorubpumanoe

https://m.eds00.ru/863e8878
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CKpEIIMBaHHE

25

Jurubpunxoe
CKpelIuBaHKe. 3aKOH
HE3aBUCHMOT'0
HacJIeJOBaHMsI IPU3HAKOB

12.03.2026

bubmuoreka [JOK
https://m.edsoo.ru/863e89a4

26

CueruieHHOE Hacle10BaHue
npusHakoB. JlabopaTopHas
pabota Ne 5 «3yuenue
pe3yIbTaToB
MOHOTHOPHUIHOTO U
JTUTUOPUTHOTO
CKpEILUBAaHUA y JPO30(HIIbI
Ha FOTOBBIX
MUKpOIpenapaTax»»

0.5

19.03.2026

bu6mmoreka [IOK
https://m.edsoo0.ru/863e8c60

27

I'eneTuka nosna.
HacnenoBanue npu3HaKos,
CLEIUIEHHBIX C IOJIOM

26.03.2026

bu6mmoreka [IOK
https://m.edsoo0.ru/863e8c60

28

HN3MeHUMBOCTb.
Henacnencrteennas
W3MEHYHBOCTD.
JlaGopaTopnas pabota Ne 6.
N3ydenue
MOIU(UKAITIOHHOM
W3MEHYHMBOCTH, IOCTPOCHHE
BApUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBON»

0.5

09.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

29

HacnencrtBennas
MU3MEHYHBOCTb.
JlaGopatopHas pabota Ne 7.
«AHanu3 MyTauui y

0.5

16.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe
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JPO30(HITBI HA TOTOBBIX
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bu6mmoreka [JOK
r 1 23.04.202
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Pe3epBHBIiT ypoOK.
31 O000I11IeHE TTO TEME 1 30.04.2026
«HacnencrBeHHOCTE 1
U3MEHYUBOCTH OPTaHU3MOBY
Cenexkuus Kak HayKa 1 bu6mmoreka [JOK
32 1 07.05.2026
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

CdopMUpOBaHHOCTh 3HAHUW O MECTE M PO OWOJIOTHH B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOI'O MHUPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
Oouosorny; (YHKIIMOHAIFHOW T'PaMOTHOCTH 4YeNIOBEKa ISl PEIICHHS

KU3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJIOTHYECKUX TEPMUHOB W
TIOHSITHIA: KM3Hb, KJIETKA, OpraHu3M; MeTaboim3M (0OMEH BEIIECTB H
MpeBpalleHle JHEPruH), TOMeocTa3 (CaMOperyJsiius), YypOBHEBas
OpraHu3aIMs JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIPOTYKIIHS),

HACJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMenue uznaraTb OUOJNIOrHYECKHE TEOPUH (KJIETOUHAsl, XPOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.J. BaBunosa) u
yueHus (0 IeHTpax MHOrooOpas3ust M TMPOUCXOKICHUS KyJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensaTs rpaHUIbI UX TPUMEHUMOCTH K

KUBBIM CHUCTEMaM

YMeHue BIaAeTh METOJAaMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/IeHNe W OIMMCAaHUE S>KUBBIX CHUCTEM, IPOIECCOB U SBICHUMU;
OpraHm3anusi ¥ TPOBEIEHUE OHMOJOTHYECKOrO  JKCIIEPUMEHTA,
BBIIBIDKGHHWE  THUIOTE3bl;  BBISIBJICHHE  3aBUCHMOCTH  MEXKIY
HCCIICTyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJIYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHITHA, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTb BBIBOABI HA OCHOBAaHUHU IMOJTYYCHHBIX p€3y.HBTaTOB)

YMeHue BBIICNATH CYIIECTBEHHBIC MPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT U OYKAPHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB;  OCOOEHHOCTH TMpPOLIECCOB OOMEHa  BEIIeCTB U
MpeBpalleHs] PHEPruu B KIETKe, (OTOCHHTE3a, MJIACTHYECKOI0 H
DHEpreTHYecKoro  oOMeHa, XEeMOCHHTe3a, MHTO03a,  Meio3a,
OIJIOIOTBOPEHUS,  Pa3MHOXKEHUS,  WHAMBHIYyAIbHOTO  Pa3BUTHUS

opraHusma (OHTOTEHE3)

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1

2

3

4

5

6

YMmenue NPpUMCHATH TMOJIYUYCHHBIC 3HaHHUA JJIsA 00BSICHEHHS
OMOJIOrMYECKUX MpoucCcCcoB U ﬂBHeHHﬁ, A IIPUHATUS ITPAKTHYCCKUX

pelieHui B MOBCETHEBHOM JKM3HU B IIEJISIX 00ECTICYCHHS O€30MaCHOCTH




CBOETO 3710POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOTO  TOBEAECHUA B  OKPYXAKIIEH MNPUPOJHON  CpEAE;
MMOHUMaHUE HEO00X0IUMOCTH HCII0JIb30BaHUSA JIOCTH>KEHUI
COBPEMEHHOM OHOJOTMM U OMOTEXHOJOTHH [UIsi palloHaIbHOIO

IIPUPO/IONIOIB30BaHUS

VYmenue pemiaTtb JJICMCHTAPHBIC I'CHCTUYCCKHUC 3aJadd Ha MOHO- U
I[I/IFI/I6pI/II[H0€ CKpCIIMBAHHUEC, CLUCINICHHOC HACJIICAOBAHUC, COCTABJIATH
CXCMBI MOHOFI/I6pI/IIIHOFO CKpCIIMBaHUA JJIsA MMpCaACKa3aHuA

HacJICAOBaHUs IIPU3HAKOB Y OPTaHHU3MOB

YMeHHe BBIMIONHATH JIA0OpATOPHBIE U TMPAKTUYECKUE PadoTHI,
coOmoaTh TpaBWia Tpu padoTe ¢ Y4eOHBIM H Ja0OpPATOPHBIM

o0opyIoBaHUEM

YMeHne KpUTHYECKH OLEHHMBATh W HMHTEPHPETUPOBATh MH(OPMAIHIO
OMOJIOrMYECKOr0 COJEPKaHUs, BKIIOYAOILYIO ICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMI, HayuHO-NIONyJIsipHBIE MaTepUalIbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEl0BaHUi B Ouosoruuy,

MCIUIIMHE, OMOTEXHOJIOTHH

10

Vmenue CO31aBaThb COOCTBEHHbBIE MHUCHMEHHBIE U YCTHBIC COO6H_[CHI/I$I,

000011ast 6MoIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJIBKHUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIb30BATh TMOHATHMHBIN amnmapar OHOIOrUH

MMPOBEPSAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUS
1 Buonorus xak Hayka
11 buonoruss — nayka o xuBoil mnpupone. Ponp Ouonorun B (popMHpOBaHUU
' COBPEMEHHOW HayYHOH KapTHUHBI Mupa. CucTemMa OHMONIOTHYECKUX HAYK
MeTtoapl MO3HaHUS KUBOW NMpHUPoAbl (HAOIIOAEHHE, HKCIEPUMEHT, ONMCAHUE,
1.2 U3MEpeHue, KiIacCUpUKalMsi, MOJCIMPOBAaHUE, CTaTHCTHYeCKas oO0paboTka
JTAHHBIX )
2 JKuBble cucTeMbl U UX OpraHu3anus
21 Xusble cucteMsl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouosnoruu. CBoiicTBa
' OMOCHCTEM M UX pazHooOpasue
99 YpoBHU OpraHuzanud OUOCHCTEM: MOJEKYISIPHO-TeHETUYECKUH, KIETOYHBIN,
' OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOCEPHBIN
3 XUMUYECKUH COCTAB U CTPOCHUE KIIETKU
3.1 XUMUYECKUH COCTaB KIETKU. XHUMHUYECKHE DJIEMEHTBI: MaKpOdJIEMEHTHI,




MHKpO3JIEMEHTBl. Bojga wu MuHepanbHble BemecTBa. QDOYHKIMU BOIAbI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HOﬂI[Gp)KaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue O€nKOB. AMHHOKHMCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHuMble M 3aMEHHMBbIE aAMUHOKHCIIOTHI. AMHHOKMCIOTHBIH COCTaB.
VYpoBHH CTPYKTYpbl O€IKOBOI MOJIEKYJIbl (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buomornmueckue
(byHKIMU OEJIKOB.

®depmeHThl — OHoJoruyeckue KatamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LneHTp, cyOctpatHas crneunduynoctb. Kodepmentsl. Burtamuubl. Otnuuuns

(epMEeHTOB OT HEOPTraHMYECKUX KaTalIn3aTOpOB

33

YraeBoasl: MOHOCaxapuabl (TJIOKO3a, pub03a W JIe30KCUpru003a), Tucaxapuibl
(caxapo3a, J5akTo3a) W TMOJUcaxapuibl (Kpaxmai, TJIWKOTEH, IeJIII0JI03a).
Buonornveckne GyHKINN YTIIEBOIOB.

Jlununel:  TpUraULIepuabl, crepounsl,  ¢ochomununsl.  ['mapodunabHO-
ruapodoOHbIe  cBOMcTBAa. buosnormueckue ¢GyHkmuu smnuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

34

Hyxneunossie kucinotel: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIE€MHOBBIX
kucior. Crpoenune u ¢(ynkmuu JJHK. Ctpoenne u ¢dynkmuum PHK. ATO:

CTpO€HHUE U (PYHKIMU

3.5

uTtonorus — Hayka o kietke. Knerounas reopus. MeTopl n3y4eHHs KIETOK

3.6

Knerka kak nenoctHas >kuBasi cucrema. OOmue MpU3HAKH KIETOK: 3aMKHYTast
HapyxHast MemOpana, monekynsl JJHK kak renernyeckuii ammapaT, cuctema

cuHTe3a OeJka

3.7

Tunsl KIeTOK: yKapuoThyeckas u nmpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuueckoir  kineTku. Kierounass crenka Oakrtepuit. CrpoeHHe
AyKapuoTHUYECKOM KJeTKU. OCHOBHBIC OTJIMYMSI PACTUTEIBHOM, XUBOTHOU M

IpUOHOM KIIETKU

3.8

IloBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTEHKA, TJUKOKAIMKC, HX
¢yukuun. [Inazmarudeckas memOpana, e€ coiicTBa U pyHkimu. Lutonnaszma u eé
opranouipl. OnHOMEMOpaHHBIE OPraHOWIbl KJIETKU: IHIOIIIa3MaTHYEeCKasi CETh
(BIIC), ammapar ['ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MHUTOXOHJIpUH, IJIACTUAbl. [IpoucxoxkieHne MUTOXOHAPHUM W IacTui. Buubl
wiactu. HememOpaHHble OpraHoMbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PECHUYKH, KIyTUKH. OYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

3.9

Snpo — perynaropHbiii neHtp kiueTku. CTpoeHue sifpa: siaepHas 000J0uKa,

KapuoIuia3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE




>KI/I3HGIIC$[TCJH)HOCTB KIJIIETKH

4.1

OOMeH BemecTB, WJIM METa0OoIM3M. ACCUMIISAIMS (IUIACTUYECKUH OOMEH) U
TUCCUMIJISALUS (PHEPreTHUeCKUd OOMEH) — JBE CTOPOHBI E€IMHOTO IMpoliecca
MeTtabonu3ma. Tunbsl oOMeHa BeUIECTB: aBTOTPOGHBIN U reTepoTpodHbid. Poib

(bepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIETKE

4.2

dotocunTte3. CBeroBas U TeMHOBasi (a3bl porocuHTe3a. Peakiuu hoTocuHTe3a.
DddextuBHOCTH (DoTOCHMHTE3a. 3HAUeHHWE (POTOCHHTE3a ISl KU3HU Ha 3emile.
Brusinue ycnoBuil cpeapl Ha (POTOCHMHTE3 W CIIOCOOBI TIOBBIIICHHS €T0
MPOYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XEMOCHHTE3UpYIONHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

4.3

DHepreTU4eckuii oOMEH B KieTKe. PaciieruieHue BeIIECTB, BBIJICICHUE W
aKKyMYyJINDOBaHME OHHEPruM B KIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
FJII/IKOJII/B. BpO)KCHI/Ie n €ro BHUIBI. Kncnopo;[Hoe OKHUCJICHHUEC, UJIHN KJIICTOYHOC

npIxanue. DPPEeKTUBHOCTh YHEPreTUIECKOro 0OMeHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas unpopmanus u JJTHK. Peanuzauus
IeHEeTUYeCKOM MHpopManuu B KieTKe. ['eHeTHMuYeckuil Koa M ero CBOMCTBA.
Tpanckpunuus — matpuunblii cuate3 PHK. Tpancmsiuust — 6uocunte3 Oenka.

KomupoBanue amuHokuca0T. Posb pubocom B OnocuHTe3e Oeka

4.5

Heknerounsie ¢opmbl xu3Hu — BuUpychl. Mcropust oTkpeitus BupycoB (I.U.
WBanoBckmii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIHHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHHMH, >XUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oynurens CITNa.

[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA

PasMHOXeHME 1 MHIMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

Knerounsnii 1ukiI, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza um mutos.
[Ipoueccel, mpoTtekaronyie B uHTEepdase. Permukanus — peakuus MaTPUIHOTO
cunreza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIL
JIumiouHbIA M TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAaOOpBL.  XPOMATHIBI.
[{utonornyeckue OCHOBBI PA3MHOXEHUS W HWHAUBUAYATBHOTO Pa3BUTH
OpraHU3MOB.

Henenne kinerkn — wmuto3. Craaun mutos3a. IIpounecchl, mpoucxopsiiue Ha

Pa3HBIX CTAAUAX MUTO3A. buonorunueckuii CMBICII MUTO3a

52

@dopMbl pa3MHOKEHHUsI OpraHu3MoB: Oecrojoe M mojoBoe. Bunbel Oecrnosoro
pa3sMHOXKEHHUsA: JeJIeHHE HaJBOE€, II0YKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE

KIIOHMPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIs1 CCIICKINN




53

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECIOI0ro.
Meiio3. Cragun wmeiio3za. Ilpouecchl, mpoucxopasdiue Ha CTaausIX MeHosa.
IloBenenne xpomocom B Meiosde. Kpoccunrosep. buonornueckuii cMmbici U

3Ha4YeHue Meio3a

5.4

['amerorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK Yy KHUBOTHBIX. [lonoBbIe
’KeJe3bl: CEMEHHUKH U An4yHuKU. OOpa3oBaHME M Pa3BUTHE IOJOBBIX KIETOK —
ramer (CrepMaro3ouj, SULEKIeTKa) — ciepMaToreHe3 u oorere3. OCoOEHHOCTH

CTPOEHMS SIMLEKIETOK U criepMaTo3ou10B. Omnonorsopenue. [laprenorenes

5.5

WunuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIILHOTO Pa3BUTHSI Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisuus, opraHoreres. IlocramOpronansHoe pa3Butue. Tumbl
MOCTAMOPUOHAIIBHOTO Pa3BUTHUS: MpsiMOe, HempsiMoe (IMuuHO4YHOe). BnusHue
Cpedbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIOCOOHBIC BBI3BIBATH BPOXKAEHHBIC
YPOACTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHHUs: CTPOCHUE CEMEHH,

CTaauu pa3BUTUSA

HaCJ'IC}lCTBCHHOCTI) U USMCHYUBOCTDb OPTraHU3MOB

6.1

[Ipenmer u 3agaun reHeTuku. Micropust pa3BuTHs T€HETHUKU. Bkian poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeTonbl T'eHETUKU
(rubpu0IOTNYECKUH, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUIA ).
OcHoOBHbIE TeHETHYECKHE NOHATHA. [ eHeTHYecKass CUMBOJIMKA, HCIIOJIb3yEeMasl B

cXemax CKpeINBaHUI

6.2

3aKOHOMEpPHOCTH HACJIeIOBaHUs TPU3HAKOB, YCTaHOBJIEHHbIE ['. Menuenem.
MonorubpuaHoe CKpenuBaHue. 3aKOH €IMHOO0Opa3usi THOPUIOB TEPBOTO
nokoneHusi. [lpaBwiio JTOMUHUpPOBaHHUA. 3aKOH pAaCHICTUICHHUS TPU3HAKOB.
I'mnoresa unctoTel ramet. [lonHOE M HEMOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe ckpemiMBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBaHHS MPHU3HAKOB.
[{utoreHeTn4eCKne OCHOBBI JIUTHOPUIIHOTO CKpPEIIMBAHUSA. AHAIU3UPYIOIIEe
ckpeuuBanue.  Vcmonp30BaHME — aHANM3UPYIOMIETO  CKPELIMBAHMUS — JJIA

OIPEACIICHUS I'CHOTUIIA ocobu

6.3

CuerieHHOe HacliefjoBanue mpu3HakoB. Pabora T. Moprana mo cuemnjieHHOMY
HAcJeIOBaHUIO TreHOB. HapylneHwe cremsieHuss TEeHOB B pe3ylibTaTe
KpOCCHHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [ eHeTrnyeckue
KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAesieHHe Mojia. AYyTOCOMBI M TOJIOBbIE
XxpoMocombl. ['oMorametHele M TeTeporamMeTHble opraHu3mbl. HacrienoBanue

IIPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

M3MeHIHUBOCTS. BI/IJII)I U3MCHYHNBOCTH: HCHACJICACTBCHHAs M HACJICIACTBCHHAs.




Ponep cpenpl B HEHAcneACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOJU(DHUKAIIMOHHON W3MEHYMBOCTU. BapuanmuoHHBIN psii W BapHallMOHHAS
kpuBasi. Hopma peakuuum mnpusHaka. KoinuyecTBeHHblE M KayeCTBEHHBIE

IIPU3HAKN U UX HOpMA pCaKIHH. CpolicTBa MO,HH(bHKaHHOHHOI;'I U3MEHYHNBOCTH

6.5

HacnenctBennasi, WM TEHOTUIHMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHAs
W3MEHYMBOCTh. MeHo3 M TOJOBOM TpolecC — OCHOBA KOMOWHATHBHOM
W3MEHUYUBOCTH. MyTalMoOHHAas W3MEHYMBOCTh. Kitaccupukamus MyTaruii:
TE€HHBbIE XPOMOCOMHBIE, T€HOMHBbIE. YacToTa ¥ NMpUYUHBI MyTaluid. MyTareHHbie
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HaCIEACTBEHHON n3MeHunBocty H.M.

BasunoBa

6.6

I'enetnka wuyenoBeka. Kapuotun uemoBeka. OCHOBHBIE METOJbI TE€HETHUKH
4eJI0BeKa: TeHEAIOTHYCCKUM, OM3HELIOBEIH, IIUTOTCHETUYCCKUI,
OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTHYecKuid. CoOBpeMEHHOE OmpeaeeHue
TE€HOTHIA: TOJHOIT€HOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIE C
nmomompio III[P-ananu3a. HacnencrBenHble 3a0ojieBaHUs 4YeIOBEKa: T'€HHBIC
Oose3Hn, 0OJIE3HU C HACIIEICTBEHHOW MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIC
6one3nu. ComaTHuecKue W TEHEPATUBHBIE MyTalnuu. [IpUHIMIBI 30pPOBOTO
oOpa3a JKU3HU, JUATHOCTHKH, NPOMDUIAKTUKA ¢ JICUYEHUS TEHETHYECKUX
Oosie3Hel. MeauKko-TeHeTHUEeCKOEe KOHCYJIbTUPOBAHKUE. 3HAYCHHE METUITMHCKOU

TCHCTUKHU B IPCAOTBPALICHUHN U JICUCHUH I'CHCTUICCKUX 3a00JICBaHUM YeJIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka U Tpolecc. 3apOKIeHUE CENeKUUU U JIOMECTHKAI[HS.
Yuyenne H.M. BaBunoBa o0 TeHTpaX NPOUCXOXKACHUS UM MHOT000pa3us
KYJBbTYpPHBIX pacTeHHil. LIeHTpbl MpouCcX0XAeHHs] JOMAIIHUX KUBOTHBIX. COpT,

mnmopoaa, miraMmm

7.2

CoBpeMeHHbIE METOJbl CeJIEKIMU. MaccoBbIf M MHIMBUAYAJIbHBIH OTOOPHI B
CENIEKIIMM PAcCTEHU M KUBOTHBIX. OIllEHKa 3KcTepbepa. biM3kopoiacTBeHHOE
CKpelyBaHue — WHOpuAMHr. Yucrass nauHus. CKpelMBaHUE YUCTBHIX JIMHUM.
I'etepo3uc, nnu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHue — ay TOPUIANHT.
Otnanénnas rubpuanszanuss U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIyYCHHE IIOJUIUIONAOB. JIOCTMIKEHHUS CEJNEKIUM PACTCHHM, >KMBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buorexHonorust kak oTpacib MPOU3BOJACTBA. ['€HHas WHXKEHepus. OTarbl
coznanust pekomOunHanTHOM JIHK u TpaHcrenneix opranm3moB. Kiertounas
nwxeHepus.  Kierouynele  KyJabTypbl. MHKpPOKJIOHAJIBHOE  PAa3MHOKEHUE
pactennil. KiioHMpoBaHME  BBICOKOIPOAYKTHUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHM3MOB. JKoJIorMueckue MU studeckue mnpobdiembl. MO — reHermuecku

MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyouios A.M. u np.; [loa penakuueit

[Maceunuka B.B. Akunonepnoe obmectBo «M3natensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI JIUISI YAUTEJIA

Metoaundeckoe mocooue k mpeameTHon TuHun "JIluaus xxu3an" 10-11 xmaccer 6a30BbIN

YPOBEHb

HUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https:/resh.ru

MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

Ilepeuenn

Onucanue odecrieyeHus

OKpaHHO-3BYKOBBIE

noco6ust (uppoBkIe)

Hannune MenitHBIX MaTepUaioB 110 MOJIHOMY Kypcy OHOJIOruH,
PoOII

Texnuueckue cpeacrTBa

o0yuenus (cpencrsa MKT)

HoyTOyk, nHTepakTUBHasI JOCKa

Hudpossie u
3JIEKTPOHHbBIE

o0Opa3oBaTeNbHbIC

pecypchl

HaGop snexrponnsix npe3enTaiuii, POIL, enunast komexmus
U (POBBIX PECYPCOB.




JUCT ®PUKCUPOBAHUA U3MEHEHUI U TONNOJTHEHUI

B PABOYEN INPOI'PAMME
Hama Coznacosanue ¢ Ioonucw
8HeceHUsA 3amecmumenem OUpPeKmopa Jauua,
. Cooeporcanue
usmMeHnenui, (noonucw, pacuiugposxa éHecuiezo

00noHeHUl noonucu, oama) 3anucy




COI''TACOBAHO COTI'JTACOBAHO
[IpoTokon 3aceganus METOAMYECKOTO
coseta MBOY «JTuueit Ne 13» 3amectuTens aupekropa no YBP

ot 29 asrycra 2025 rozga Ne 1 Kapnne I'epmanosna Epemsn

Anmna Bnagumuposna Jlemunosa 29 asrycra 2025 rona

JIOKYMEHT IOJIITUCAH
DJIEKTPOHHOM MOIMCHIO

" BamecrTens qupekropa o YBP " 3amectuTens aupektopa mo YBP
JemunoBa Annna Bragumuposna N Epewmsin Kapune ['epmanoBHa
Ioamucano: 29.08.2025r. Ioamucano: 29.08.2025r.

JOKYMEHT HOAITMCAH
DJIEKTPOHHOM TTOATIUCHIO

KBanmudunupoBaHHast HOANHCH: KBanuduuupoBaHHas MOAINCE:
40B360942F31E16FDBEABOE18D96FAS88 677BA1C73E46C12F8003EE391E5956F4

17.11.2024r. - 10.02.2026r. 15.10.2024r. — 08.01.2026r.




MUWHHUCTEPCTBO NPOCBEIEHUSA POCCUACKOM ®EJEPAIIIN

MuHucTepcTBO 0011er0 M NpogecCHOHATBLHOr0 odpa3oBanus PocToBckoii o01acTu
YnpasJienue o6pazoBanus ropoaa Pocrosa-na-/lony

MBOY "JInneit Ne 13"

JIOKYMEHT HOAIMUCAH VTBEP}K]IEHO

- SJIEKTPOHHON MTOAMHCHIO o
Jupexrop Aromnosa M3abemna Kpukoposna I[I/IpCKTOp MBOy «HHHCH NQ 13»
[Toxmucano: 29.08.2025r.
KBamuduumposanHas MOINCE! I/I3a6eﬂﬂa KpI/IKOpOBHa AFOHOBa
009E2C4EECASD451B8151A4F8C56841EB4
O 20052020 ITpukas Ne 301 ot «29» 08.2025r.

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «buosiorus»
st 10 «by» kiacca cpearero o0rero oopa3oBaHus

Ha 2025-2026 y4eOHbli O]

CocraButens: JlementoeBa E.I°.,

YUHUTENb OMOJIOTHH

r. PocTroB-Ha-/lony
2025r.



HOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke TporpaMMbl TO OMOJOTHH TEOPETUYECKYI0 OCHOBY ISl ONPEICICHUS
NOJX0/0B K (OPMHUPOBAHMIO coJepkaHus ydeOHoro mnpenmera «buomorus» cocraBuwiIn:
koHuentyanbHble nojgoxeHus ®I'OC COO o B3auMooOyCIIOBIEHHOCTH LENeH, COAepX aHUs,
pe3ynbTaToB 0o0yueHHs M TpeOOBaHMH K YPOBHIO IOJATOTOBKH BBITYCKHHKOB, IMOJIOKEHHS 00
O0IMMX LEeNSIX W NPUHIHIAX, XapaKTepU3YIOINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanyu, a Takxke MoJI0KEHUs o crenupuke OUOI0ruH,
e 3HAYeHWU B IO3HAHMU >KUBOM MpPUPOJBI M O0ECHeueHHM CYLIECTBOBAHMS 4YEJIOBEYECKOIO
obmectBa. CoriacHO Ha3BaHHBIM TTOJIOKEHUSM, OINpEeNIeHbl OCHOBHBIC (DYHKIIMH MPOTPaMMbI
1o OUOJIOTHH U €€ CTPYKTYypa.

[Iporpamma no 6mosioruu Ja€T MpeacTaBiIeHre O LEesIX, 00 o0mel cTpareruu o0ydeHus,
BOCIIUTaHUS M pa3BUTUS OOyvaroIlMXcs cpeacTBamMu yuyeOHoro mnpenmera «buonorusy,
orpenenseT 00sf3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleieHue Io
pasgenaMm u TeMaM, PEKOMEHIYEMYIO IOCIeI0BATeIFHOCTh M3YyUeHHsS Y4eOHOrO MaTepHaia C
y4€TOM MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsI3€H, JIOTMKH 00pa30BaTEeILHOrO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJaroXcs.

B nmnporpaMme mno OHOJOTMM TakKe YUYUTHIBAIOTCS TpPeOOBaHUS K IJIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHus B (HopMuUpOBaHHH
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEILHOMN JeATEILHOCTH/yUeOHBIX TEUCTBUI 00YUYaIOIUXCS TI0
OCBOCHHMIO COJIEpKaHHsI OMOIOrHYECKOro 00pa3oBaHMUsL.

B nporpamme mo Ouonorun (10—11 kmaccel, 0a30BbI ypOBEHb) peaqu30BaH MPUHIIMIT
IPEEMCTBEHHOCTH B HW3yYeHUH Ouonoruu, Oyiaromaps dYeMy B HEW MpOCMaTpUBAETCS
HalpaBJIEHHOCTh HA PAa3BUTHE 3HAHWMH, CBSI3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUs, ILIEHHOCTHBIX OpPHEHTAlMi  JIMYHOCTH, HKOJOTHMYECKOTO  MBIIIJICHHUS,
OpeACTaBICHUNH O 3A0pPOBOM o0OO0pa3e KM3HM U OCEpeXHbIM OTHOIIEHHEM K OKpY’Kalomen
npuponHoil cpene. IlosToMy Hapsay ¢ HU3ydeHHEM OOILIEOMONIOTMYECKHX TEOpHM, a Takke
3HAaHUI O CTPOEHUHU KUBBIX CUCTEM PA3HOI'O paHra U CyHIIHOCTH OCHOBHBIX MPOTEKAIOLINX B HUX
IpPOLIECCOB B TMpOrpaMMe MO OHMOJIOTUM YJEJIEHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHUI B IOBCEHEBHOM JKU3HU ISl PEILICHHsI MPUKIATHBIX 33/1a4, B TOM YHCIE: MPO(QUIAKTUKH
HACIIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJIOBEKA, MEIUKO-TEHETUYECKOTO  KOHCYJIBTHPOBAHHUSA,
000CHOBaHHUS 3KOJOIMUYECKH L€JIeCO00pa3HOro MOBEACHUS B OKpY’KaroLled IMPUPOAHON cpene,
aHalu3a BIMAHUSA XO3AHCTBEHHOM JEATEIBbHOCTH YEJIOBEKAa Ha COCTOSHME MPUPOJHBIX U
UCKYCCTBEHHBIX 3KOCHUCTEM. YCHJICHME BHUMAHH K MPHUKIAIHON HampaBIEHHOCTH Y4eOHOTro
npeamera «bUoNOTHs MPOJUKTOBAHO HEOOXOIUMOCTBHIO 0OECTeueHHs] YCIOBUN JUIS PELICHUs
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 IKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas Mpernonaraet
(dopmupoBaHue y OOy4arouxcs CIIOCOOHOCTH aJalTUPOBATbCS K WM3MEHEHMSM JTUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (GopMuUpoBaHUE y OOydYaloIIMXCs MPEICTaBICHUH O HAy4yHOM KapTHHE MHpa,
pacupsieT 1 0000IaeT 3HaHUs O )KUBOH NpUpPoAe, €€ OTIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3allil W DBOJIIOLUHU, CO3/MaéT YCIOBHS JJIS: TO3HAHHMS 3aKOHOB KMBOM IPHPOJIBI,
(dhopmupoBanus (HyHKIIMOHATLHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO W Oe3omacHoro oOpasa
KHU3HH, YIKOJIOTHYECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K )KMBOH MPHUPOJIE 1 YETIOBEKY.

Bonbmioe 3HaueHune OMOJIOTHS HMMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 3a]a4 CpeAHEro ooduero oOpa3oBaHus, counanuzanuu odydaronmxcs. M3yuenue



6uosiorun o0ecrieuynBaet yCIIOBUS Ui (hopMupoBaHUS UHTEIJICKTYalbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYPHI, CIIOCOOCTBYET
WHTErpanuy OMOJIOTMYECKUX 3HAHUN C MPEJCTaBICHUSIMH M3 APYTUX Y4YEOHBIX NPEAMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe MONT0XKEHHS O MPEAHA3HAUCHUN YUeOHOTO
npeamera «buonmorus» COCTaBUIM OCHOBY Ul OMpEIENIeHHs IMOJIXOAOB K OTOOpy H
CTPYKTYPHUPOBAHUIO €TO COJIEPKaHMS, IPEACTABICHHOTO B TPOrpaMMe Mo OHOJIOTHH.

OT60p conepkanusi yaeOHOTO npeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UINI KYJIBTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YHYAIOIIUECs TOJKHBI
OCBOHUTbH 3HaHMSA M YMEHHs, 3HAUUMbIE Ui (OpMUPOBaHUs OOIIEH KyIbTyphl, ONpeAesIonne
aJIcKBaTHOE IIOBEJICHUE 4YEJIOBEKA B OKPY’KAIOLIEH MNPUPOAHOM cpene, BOCTpeOOBaHHBIE B
TTOBCETHEBHON JKU3HU W MPAKTHUECKOUW AesTenbHOCTH. Oco00€ MECTO B 3TOM CHCTEME 3HAHUM
3aHMMAIOT D3JEMEHTBHl COJAEP)KaHUSA, KOTOpble CIIy>)KaT OCHOBOM Juis  (OPMHUpPOBaHUS
IPEJICTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa U LEHHOCTHBIX
OPHUEHTAIMSX JINYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIIUH OMOJIOTHYECKOT0 00pa30BaHMUs.

CTpyKTypHpOBaHHE COJEpKaHUS Y4yeOHOro Marepuaja B IporpamMme Mo OHOJIOTHUU
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
KUBOM NpUpOIBl, O €€ YpPOBHEBOM OpraHW3alUd U HBOJIIOLMHU. B COOTBETCTBUMM C 3TUM B
CTPYKType ydeOHOro mpenmMeTa «bBHONOTHS» BBIIENEHBI CIEAYIOIINE COIEpKAaTeIbHbIC JTHHUM:
«buonorus kak Hayka. MeToabl HayqyHOro no3HaHus», «Kierka kak Ouonoruyeckas CucTemay,
«Opranusm kak Ouosiornyeckas cuctema», «Cuctema ¥ MHOroodpasue OpraHHuecKoro Mupay,
«OBOJIIOLINS KUBOM NPUPOAB», « IKOCUCTEMBI U IIPUCYILIUE UM 3aKOHOMEPHOCTIY.

Henp um3yuyenus yuyeOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBIJIAJICHHE
0o0y4JarlIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAJIBbHOW OpraHU3aliy >KUBBIX CHCTEM
pa3HOTo paHra u NpuoOpeTeHre YMEHUHN HCII0JIb30BATh 3TU 3HAHUS Ui TPAMOTHBIX JIEHCTBUI B
OTHOILIECHUU OOBEKTOB KUBOI MPHUPOJIBI U PEIICHUS Pa3IMYHbIX KU3HEHHBIX IPOOIIEM.

JlocTiokeHne Lenu u3ydeHus ydeOHoro mnpeamera «buosnorus» Ha 06a30BOM YypOBHE
oOecrnieunBaeTcs peleHrueM CIeAYOINX 3a/1ay:

OCBOEHHE OOyYarolIMMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpUAX, YUEHUSX,
3aKOHaX, 3aKOHOMEpHOCTSX, THUIOTe3aX, MpaBUiax, CIyXallUX OCHOBOH JUIs (hOpPMHUpPOBaHMS
IPEJICTaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHUpPAa, O METOAAaX HAay4YHOI'O I103HaHUf,
CTPOEHHH, MHOTOOOpa3MM U OCOOEHHOCTSIX MHMBBIX CHCTEM pPAa3HOIO YpPOBHSI OpraHU3alllu,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTHY;

(dhopMupoBaHre y OOYyYarOUIMXCs MMO3HABATEIbHBIX, WHTEIJICKTYalbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHbBIX O MyTSIX pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISAIOB,
UeH U NOJIXOJ0B K U3yUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy oOydJaronmmxcsi oOmeld KyJabTypbl, (DYHKIIMOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIECHUBATH SIBICHHUS OKPYXKAIOIIETO MUpPA >KMBOW MPUPOABI Ha
OCHOBAHMU 3HAHWN U ONBITA, MOJYYCHHBIX IPU U3yUYCHUH OMOJIOTHH;

¢dbopmupoBaHre y 0Oy4aromUXCs YMEHHH WJUTIOCTPUPOBATH 3HAYEHHUE OHMOIOTHYECKHX
3HAHUA B TPAKTUYECKOM MAESITENbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIIOBEKOM >KMBOH IPHPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOIEHUS ITUYECKIX HOPM IIPU MPOBEICHUN
OHMOJIOTrMYECKHUX UCCIIEIOBAHUML;

OCO3HAaHHE EHHOCTU OMOJOTMYECKMX 3HAHWM JJIsl TIOBBIIMIEHUS YPOBHS SKOJOTHYECKON
KYJIBTYPBI, U151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHUE MPHOOPETEHHBIX 3HAHUI UM YMEHUH B TOBCEJIHEBHOW JKU3HU JUIS OLECHKH
HOCIIEACTBUM CBOEH JIEATENbHOCTH IO OTHOILEHHUIO K OKpYXaroulell cpene, COOCTBEHHOMY
3I0POBBIO, 0OOCHOBAHUE U COOJIOICHHE MEP PO IITAKTUKH 3a00JIEBaHUMA.

B cucreme cpeanero obuiero o6pasobanus «buonorusy», usyyaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00s3aTeNbHBIM YYEOHBIM NPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOM 00sacTH
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

st m3ydenusi OMoa0ruy Ha 6a30BOM YPOBHE CPEIHETO OOIIero oOpa3oBaHMsI OTBOJUTCS
68 gacoB: B 10 kitacce — 34 yaca (1 gyac B Hexmenmto), B 11 kimacce — 34 gaca (1 yac B Heeno).

HopmartusHabie akTel 1 yueOHO- | Denepanbhblii 3akoH oT 29.12.2012 Ne 273-®3 «0O06
METOIMYECKUE JOKYMEHTBI, Ha oOpazoBanuu B Poccuiickoii ~ @enepauumn» (B
JEUCTBYIOILIEH pelaKkun);

®enepanbubli 3ak0H oT 19.12.2023 Ne 618-®3 «O
BHeCeHMHM u3MeHeHud B DenepanbHblii 3akoH  «OO6
oOpazoBannu B Poccuiickoit @enepannumy;

Ob6nacthoit 3akon ot 14.11.2013 Ne 26-3C «O6
obOpazoBanuu B PocToBcKoit 00acTn» (C MN3BMEHEHUSIMUA OT
07.11.2024);

OcHoBHas oOpa3oBartesibHas IporpaMMa CpeIHEero 00IIero
obpazoBanust MBOY «Jlumeir Ne 13» ma 2025 — 2026
y4eOnbIi Tog (mpukas oT 29.08.2025 Ne 302);

VY4eOHbIi M1aH MyHUITUTATIBHOTO O10J’KETHOTO
0011e00pa3oBaTeIbHOTO YUpeKaeHUs Topoaa PocToBa-Ha-
Hony «JIumei Ne 13» na 2025-2026 yueOHbIH roJ (puka3
o MBOY «Jlureit Ne 13» ot 29.08.2025 Ne 300);
Kanennapusiii yueOnsiii rpagux MBOY «Jluueit Ne 13» Ha
2025 — 2026 yuebnsrii ron (mpuka3 mo MbBOY «Jlutneit Ne
13» o1 22.08.2025 Ne 295);

Pa6ouas nporpamma Bocniutanust MbOVY «Jluneit Ne 13y;
denepanbHas IporpaMMa o OUOJIOTHH CPETHETrO 0OIIEero

OCHOBAaHHHU KOTOPBIX

pa3paboTraHa rnporpamma

oOpa3zoBanus (0a30BBIN YPOBEHB)

OO011€ee KOIMYECTBO 4acoB B rof, | B coorBercTBHE ¢ YueOubIM mtanoM MBOVY «JIumeit Ne
KOJIMYECTBO YaCOB B HEJIEIIO, 13» na 2025 — 2026 y4eOHblii roJ Ha U3yYeHHE JTaHHOTO
Kypca B 2025 — 2026 yyebnom rogy orBoautcs 34uaca (1
yac B Hezleno). ), Ha ocnoBannu KanenmgapHuoro yaeOHOTO
JIAHHOTO Kypea B COOTBETCIBUI | 15 hyrka MBOY «JTumeii Ne 13» (Ipukas ot 22.08.2025
C y4COHBIM ILTAHOM JIULIEs No 295) na 2025-2026 y4eOHbIi TOJ MPEeIyCMOTPEHO 35
4acoB, | yac OTBe/IeH Ha IOBTOPEHHE MPOIIEHHOTO
MaTepHaa 1o reMe « bnoTexHonorus Kak orpacib
IPOM3BOJICTBA

IJIAHUPYEMBIX Ha U3yUYCHUE




COILEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OHMOJIOTUH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U JPYTHUMHU
€CTeCTBEHHBIMU HayKaMu, (uiocodueil, 3TUKOU, 3CTETUKOM U mpaBoM. Ponbs Ouomoruu B
(hopMUpOBaHHH COBPEMEHHOUN HAyYHON KapTHHBI MUpa. CucTtemMa OMOIOTHYECKUX HaYK.

Mertoapl TO3HAHUS KUBOW MPUPOBI (HAOIIOIeHNE, YKCIIEPUMEHT, ONMCAaHNe, U3MEPEHUE,
KJaccu(uKaIus, MOJEIUPOBAHHE, CTATUCTUYECKasi 00pabOTKa TaHHBIX).

JdemMoncTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuxk.

Tabmuiel 1 cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

[Ipaktuueckas pabora Ne 1. «lcnonmp3oBaHue pa3TUYHBIX METOJOB MPH H3YUCHHH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBbI H UX OPraHU3aIUs.

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIWYHME >KUBBIX
CHUCTEM OT HEOPTaHUUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM © HX pa3HooOpasue. YpPOBHU OpraHu3allid  OUOCHCTEM:
MOJIEKYJIIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIA,  OpPraHW3MEHHBIM,  MOMYJISIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIEHOTUYECKHH ), OMOC(EPHBIH.

Jdemoncrpanumn:

Tabmuuper u cxembl: «OCHOBHBIE NPU3HAKU KHU3HH», «YPOBHH OpraHM3alUd HKUBOH
TIPUPOIIBD.

O6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOCHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKHU. XUMHAYECKUE  DIIEMEHTHI: MAaKpOd3JIEMEHTEI,
MUKpO3JeMeHThI. Bosia 1 MUHEpasbHbIE BEIlECTBA.

@yHKIMKA BOJbI M MUHEpaIbHBIX BelECTB B KieTke. [logaepikaHne OCMOTHYECKOTO
Oananca.

Bbenku. CoctaB u cTpoeHue 0eKOB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezamMeHumbie
U 3aMEHUMBIC aAMUHOKUCIOTHL. AMMHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAsl CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHkun 6EMKOB.

®epMeHThI — Ouonornyeckue karamu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas  cremuduuHocts.  Kodepmentsl. Burtammubl.  Otiawuust  depMeHTOB  OT
HEOPraHWYECKHUX KaTalIn3aTOPOB.

VYrneBoabl: MOHOCaxapu bl (TIOK03a, pubo3a U 1e30Kkcupubd03a), qucaxapuabl (caxaposa,
JaKTO3a) W TOJICaxapuibl (Kpaxmall, TJIHKOTeH, IeJUToao3a). buomorndeckue QyHKIUN
YTJIEBOJIOB.

Jlunuaer:  Tpurnmunepunbl, dochomunuabl, crepouasl. [ uapodunbHO-THIAPOPOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JHUIHIOB KaK
HWCTOYHUKOB SHEPTUU.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX KHCJIOT.
Crpoenue u ¢ynknuu JJHK. Crpoenne m ¢dynknum PHK. Buger PHK. AT®: crpoenue u
GbyHKIUY.



Huronorus — Hayka o kinerke. KierouHas Tteopus — mpumep B3aMMOJECHCTBUS UAECH U
(hakTOB B HAYYHOM IMO3HAHUH. METOIbI N3YYEHUS KIIETKH.

Knerka kak nenoctHas >xuBasi cucrema. OOmIye Npu3Haky KIETOK: 3aMKHYyTasl HapysKHas
MemOpaHa, mosekyinsl JIHK kak reneTndeckuii anmapar, cUCTeMa CHHTe3a Oenka.

Tumbl KIETOK: »yKapHOTHUecKass M mpokapuoTuyeckas. (OCOOEHHOCTH CTPOEHUS
npokapuoTudeckoi kineTku. Kierounas crenka Oakrepuit. CTpoeHHE 9yKapuOTHUYECKON KIIETKH.
OcCHOBHBIE OTINYHNS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, MX (PYHKIIHH.
[Ina3matuueckas memOpaHa, e€ cBoicTBa W (QyHKuuu. LluToruiasma u €€ OpraHOUbI.
OnnomemOpanubie opranounsl kietku: IIIC, anmapar [onbmku, mm3ocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHAPUH, IiIacTuiabl. [IpoucxoxaeHne MUTOXOHAPUA U IIACTHI.
Bune mnactua. HememOpanubie opraHoOU bl KIETKU: PUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPUOIH,
PECHUUKH, KTyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynsTopHbIi HeHTp KieTku. CTpoeHue sapa: siuepHas 000Iouka, Kapuorasma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Jdemoncrpanumn:

[optpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illnelinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Muarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM  IPUPOAEH,
«Pacnpenenenne XuMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanyeckas TabnuIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CtpoeHne Moiekyssl 6enka», «Ctpoenue pepmeHTay,
«HyxnennoBeie kuciotsl. [JHK», «Ctpoenue monekynsl AT®», «CtpoeHne 3yKapuoTHYECKOM
KIeTKn», «CTpoeHne XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOCHHUE Apa KIETKN», «YTIEBOJABDY, «JIMmuab».

O0GopyaoBaHHe: CBETOBOM MHUKPOCKOI, OOOpYyJIOBaHWE HJisi NPOBEICHUS HAOIIOJCHUMH,
U3MEPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTepHAbHBIX
KJIETOK.

JlabopaTopHbIe U NIpaKkTHYeCKHe padoThI:

JlabopaTtopnast pabora Ne 1. «M3yueHue KaTaIUTHYECKON aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)».

JlaboparopHass pabora Ne 2. «M3yueHue CTpOCHHsI KJIETOK PACTCHHIA, YXUBOTHBIX H
OaKTepHii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE).

Tema 4. 7Ku3HeaeATeJIbHOCTD KJIETKH.

OOmeH BemiecTB, WiIM MeTabonu3Mm. Accumuisanus —(TUTACTUYECKHH  OOMEH) |
TUCCUMUIIALIUS (PHEpreTuuecKuit 00OMeH) — IBE€ CTOPOHBI €IMHOTO Tpoliecca MeTabonusma. Poib
3aKOHOB COXPAaHEHUs BELECTB U SHEPTUH B MOHUMAHUH MeTa0o0Iu3Ma.

Tunsl 0OMeHa BemeCTB: aBTOTPOPHBIA U reTepoTpodHbId. Posb depMeHTOB B 0OMEHE
BEILECTB U MTPEBPAILICHUH SHEPTUU B KIIETKE.

@®orocunte3. CperoBas u TeMHOBas (Qa3bl (oTocuHTe3a. Peakium Qorocunresa.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (HOTOCHHTE3a JJIs )KU3HU Ha 3emiie. BiusiHue ycnoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAUYCHHE XEMOCHHTE3a I KU3HHM Ha
3emuie.



OHepreruyecknii oOMeH B KjeTke. PacimieruieHue  BEIIECTB, BbIICICHHE U
aKKyMYJIMPOBAaHHE YHEPTUH B KJIETKE. DTalbl YHEPTeTHIECKOro oomeHa. [ mukomus. bpoxxenne n
ero Buabl. KucimoponHoe okuciaeHwe, WiIM KJIeTO4Hoe JbixaHue. OKHUCIHUTEIbHOE
dhochopmmpoBanre. DPHEKTHBHOCTh YIHEPTETHIECKOTO OOMEHA.

Peakumn wmarpuuyHoro cuHre3a. l'eHernyeckas wunpopmamus u JHK. Peanmuzauwms
TeHEeTHYeCKO MH(popMaMu B KieTke. | 'eHeTHUeCKuil KoJ M ero CBOWCTBA. TpaHCKPHUIIUSA —
MatpuuHblii cunte3 PHK. Tpancnsauus — Ouocunres Oenka. Jtansl TpaHcasuuu. Konuposanue
aMUHOKHCIOT. Ponb pubocom B GnocuHTe3e Oernka.

Hexnerounsle ¢opmbl ku3HH — Bupychl. HMcropust oTkpbiTus BupycoB (. U.
NBanoBckwif). OcoOOEHHOCTH CTPOCHUS U JKU3HEHHOTO IUKIIA BHPYcoB. bakrepuodaru. boneznn
pacTeHMi, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nmmyHonedunnra yenoBeka

(BUY) - Bozoymurenr CIIMJla. OOpaTHast TpaHCKpHUIIIKSA, peBepTaza M HMHTETpasa.
[Ipodunaktrka pacmpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA.
JdemMoHcTpanum:

[Toptpetsr: H. K. Konsnos, J. U. iBanosckui, K. A. Tumupsizes.

Tabmunet u cxembl: «Tumbl  nutanus», «Metabonusm»,  «MUTOXOHAPUSY,
«OHepreTuueckuii oomen», «Xmopomiact», «Dotocunres», «Crtpoenne IHK», «Crpoenue u
¢yHkuuonupoBanue reHa», «CunHres  Oenka», «['enermueckuit  kom», «BuUpyce»,
«bakrepuodparn», «Crtpoenne u xu3HeHHbIH 1ukin Bupyca CIIWa, O6akrepuodaray,
«Pemmukanmsa [JJHK».

Ob6opynoBanue: monenu-anminkanuu «Yasoenue JJHK u tpanckpunims», «bunocunres
6enkay, «CTpoeHue KIeTKu», Mozens cTpykTypsl JTHK.

Tema 5. PazMHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounpld 1MWK, WIM >KU3HEHHBIM HMKN KieTku. MuTepdaza m murtos. Ilpomeccsl,
npotekaromue B uHTepdasze. Permmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTurl. [IUMIOWIHBIA W TarIOMTHBIA XPOMOCOMHBIE
Habopbl. XpoMmatusl. Llutonornueckre OCHOBBI Pa3MHOXKEHUS U WHJIMBUIYATBbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muro3. Cragum muto3a. I[Ipomecchl, mpoucxonsdlue Ha pas3HbIX
CTaJMsAX MUTO3a. BHOJIOrMYECKUI CMBICT MUATO3A.

[Iporpammupyemas rudesnb KIeTKH — anomnTo3.

@opmbl  pa3MHOXKEHMsSI OpPraHM3MOB: Oecrosioe U mosioBoe. Buabl Oecrnosioro
pPa3MHOXKEHUS: JIeJIeHHe HaJBOE, MOYKOBAHHE OHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLINN.

[TonoBoe pazMHOKEHUE, €T0 OTJIMYHUS OT OECIIONOrO.

Meito3. Craguu meio3a. IIpoieccel, mpoucxondiue Ha craausx Meinosa. [loBeneHue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIc ¥ 3HaUEHUE MeH03a.

l'amerorenes — mpouecc 0Opa3oBaHMsl MOJNOBBIX KJIETOK Y KUBOTHBIX. [10/I0BBIE JKe€ne3bl:
CEMEHHHUKHU M sMYHUKH. OOpa3oBaHHE U Pa3BUTHE IOJIOBBIX KIETOK — raMeT (CHepMaTO30M],
siflleKJIeTka) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHUsS SHIEKICTOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBunyanbHoe pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOrEHE3).
Oranbl 3MOPHOHAIBHOTO Pa3BUTHSA Yy IO3BOHOYHBIX JKUBOTHBIX: JIpOOJIEHHE, TacTpyJisuus,
opranorenes. [loctamOpuoHanbHoe pa3BuTUe. THUMBI MOCTIMOPHOHATBHOTO Pa3BUTHS: MPSIMOE,



HenpsiMoe (TMYrHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOACTBA.

Poct u pa3Butue pactennii. OHTOr€He3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHU, CTaauu
pa3BUTHSL.

JdemMoncTpanum:

Tabmuuer u cxembl: «POPMBI pa3MHOXKEHHSI OPTaHU3MOBY, «J|BOITHOE OIIONOTBOpEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHHE pacTeHui», «JleneHue KieTku
Oaxtepuit», «CTpoeHHE MONOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBD», «KIeTOUHBIH UKD,
«Pemmukanua JTHK», «Mwuto3», «Meio3», «IIpsamoe n Henpsimoe pa3BuTHe», «l'amerorenes y
MJIEKOTIUTAIOIIUX U YeJIOBEKa», «OCHOBHBIE CTaJUM OHTOTEHE3a.

OGopynoBaHue: MHKPOCKOI, MUKpomnpenapatbl «CrepMaTo30uasl MIICKOTMUTAIONMIETOY,
«Sineknerka miekonurarouiero», «KapuokuHe3 B KJIETKax KOpelmKa JyKa», MarHUTHas
MoJenb-anmnkanus «/lenenue knerku», moaens JJHK, Moaens meradaznoil XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThI:

JlabopaTtopnas pabora Ne 3. «HabGmtonenne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOMPENAPATAX).

JlaGopatopHast pabora Ne 4. «l3yueHue CTpOEHHS IMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTh OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. lcropusi pasBuTHs TeHEeTUKH. Ponb nuronoruum u
SMOPHOJIOrUY B CTAHOBJICHUU I'€HETUKHU. BKiax poccuilckux u 3apy0eKHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeToapl TeHEeTUKH (THUOPHUI0JIOTMYECKUHM, LUTOT€HETUUYECKUM, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE F€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHMBOJIMKA, UCTIOJIb3yeMasi B
CXEMax CKpeIIMBaHMII.

3aKOHOMEPHOCTH  HACJENOBAaHUS  IPU3HAKOB, yCTaHOBIEHHble [.  MeHnenem.
MoHorubpuaHoe CKpelBanue. 3aKoH eMH000pasus THOPUIOB NepBoro nokojeHus. [Ipasuio
JOMUHUPOBaHMS. 3aKOH pacllelUIeHus Mpu3HakoB. [unore3a uuctoTel ramer. IlomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JlurubpugHoe  CKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACTENOBaHUS  TPU3HAKOB.
[{uToreHeTnueckue OCHOBBI AMTHOPHIHOTO CKpEIIMBAaHU. AHAIM3HUPYIOIIEe CKpEIIMBaHUE.
Hcnonb30Banne aHAIM3UPYIOIIETO CKPEUIUBAHUS 7S ONIPEIETICHHs T€HOTUIIa OCOOM.

CueruieHHOe HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o CHEICGHHOMY
HacJe10BaHUI0 TeHoB. HapyieHue clernienrsi TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTHU. [ €eHeTHUeCKre KapThl.

I'eneruka nmona. XpoMOCOMHOE ONpezesieHue Mojia. AyTOCOMbI M HOJIOBBIE XPOMOCOMBI.
['oMorameTHele M rereporaMeTHble OpraHu3Mbl. HaciiemoBaHue INpPU3HAKOB, CLEIUIEHHBIX C
MOJIOM.

N3meHunBoCcTh. Buibl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HacJleACTBEHHas. Poib cpenpl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA MOAU(PUKALMOHHOW H3MEHUYUBOCTH.
Bapuanuonssiii psg v BapuauroHHas kpuBas. Hopma peakunu npusHaka. KoinuecTBeHHbIE U
KauyeCTBEHHbBIC IPU3HAKU M UX HOpMa peakuuu. CBoicTBa MOIUPUKALIMOHHONW U3MEHYMBOCTH.

HacnenctBenHas, Wiy reéHOTUIIMYECKAs, M3MEHUMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u 10IIOBOM mponecc — OCHOBA KOMOMHATHBHOM HW3MEHUYMBOCTH. MyTallMOHHAas
u3MeHunBocTh. Kitaccudukanust myTtanuii: reHHble, XpOMOCOMHbBIE, reHOMHble. YacTtoTa u
OpUYUHBl MyTaluil. MyTtarensbsle (akTopbl. 3aKOH TOMOJIOTHUECKHUX PSI0OB B HACIEJCTBEHHON
n3menunBocty H. Y. BaBuinosa.



BuesinepHas HaclieICTBEHHOCTb U U3MEHYHBOCTb.

l'enetuka uenoBeka. Kapuorum uyenoBeka. OCHOBHBIE METOJIbI TEHETHKH YEJIOBEKA!
TE€HEAJIOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUECKUH, OWOXMMHUYECKHUN, MOJICKYJISIPHO-
reHetudyeckuid. COBpPEMEHHOE ONpeNeNieHHe TEeHOTHUIIA: TOJHOI€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHUe, B ToM uucie ¢ nomouipio I1I[P-ananusa. HacnenctBeHHble 3a0oneBaHus
YelloBeKa: TeHHble Ooyie3HW, OOJIE3HH C  HACIEACTBEHHOW MPEapacroioKEHHOCTHIO,
XpoMocoMHBIE Oone3HH. ComaTthueckue © TeHepaTHBHbIE MyTanuid. CTBOJOBBIC KIIETKH.
[TpunHLMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHHUS T€HETHUYECKHX
Oone3neil. MeauKo-reHeTHUeCKOe KOHCYJIBTUPOBAaHHE. 3HAYCHHE MEAMIIMHCKOW TEeHETHUKU B
MpPeJI0TBPAICHUY U JICUEHUU T€HETHYECKUX 3a00JIeBaHU YeloBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3, C. C. Yerepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabmunpl 1 cxeMbl: «KMOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 IUTOTEHETHYECKass OCHOBAY,
«3aKOH pacHICIUICHUSI W €ro IMTOTEHETHYeCKass OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«urubpunnoe ckpeuuBanue», «lLuromornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUS,
«Mernos», «B3aumoaencTBue amielbHbIX T'eHOBY, «[ eHeTuuecKkne KapThl paCTEHHM, )KUBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIECTVICHHOTO C TOJIOMY,
«Kapuotunsl denmoBeKa W JKUBOTHBIX», «Buapl wu3MeHunBocTH», «MoauduxanmoHHas
U3MEHYMBOCTb», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Tpynn KpoBu», «MyTalloHHas
U3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmmIMKauu «MoHOTHOpHIHOE CKpemuBanue», «HemonHoe
JOMUHUpPOBaHUE», «Jurubpumnoe ckpemuBanuey, «llepekpéct XpoMOCOM», MHUKPOCKON H
Mukpornpenapar «J[pozodwmiay (Hopma, mytanuu GOpMbl KPbUIBEB U OKPACKH Tena), repoapuit
«l"opox moceBHOW».

JlabopaTopHbIe U NpaKkTHYeCKHe PadoThI:

JlabopaTtopHnas pabota Ne 5. «3y4yeHnue pe3ynbTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEIIUBAHUA Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaboparopHas padota Ne 6. «3yueHne MoAHPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHHE
BAapUALMOHHOIO Ps/la U BAPUALUOHHON KPUBOI».

Jlaboparopnass pabora Ne 7. «AHanmu3 wmyrauuidi y JApo3ouibl Ha TOTOBBIX
MUKpOITpenaparaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHre U aHAU3 POJOCIOBHBIX YETOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekiusi Kak Hayka U Tpolecc. 3apokIeHHe CeNeKInu U JoMecTtukanusa. Yuenune H. U.
BaBwiioBa 0 1eHTpax NPOUCXOXKIEHUS U MHOrooOpas3usi KyJbTYpHbIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHUSI IOMAITHUX )KUBOTHBIX. COpT, NOPOAA, LITAMM.

CoBpeMeHHBIE METObI CENeKIUU. MacCOBBIi U WHANBUAYAIbHBIH OTOOPHI B CENEKIUU
pacTeHmid 1 XUBOTHBIX. OIICHKA 3KCTephepa. BIM3KOPOICTBEHHOE CKPEIIMBAHNE — HHOPHJINHT.
Uucrtas nunua. CkpenBaHue YHCTBHIX JUHUE. ['ereposuc, wiM ruOpuaHas cuia.
HeponctBennoe ckpemmBanue — ayTOpuauHr. OtmanéHHas ruOpuauzanuss U e€  yCHEeXH.
HckyccTBEHHBI MyTareHe3 M IOJy4YEHUE MOJUIUIOUIOB. JlOCTHXKEHUS CENEKIMU PAaCTEHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpacib MPOU3BOACTBA. ['€HHAs HWHXKEHEpHUs. OTamnbl CO3JaHUS
pexombunantHoii JIHK wu Tpancrenneix opranuzmoB. Knetounas wumxenepusi. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KioHupoBaHue BbICOKOIPOAYKTUBHBIX



CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMUYECKHE U 3Tudeckue mnpobiembl. MO —
TCHETHYECKU MOTIU(DUIIMPOBAHHEBIC OPTaHU3MEI.

JemoHcTpanmu:

[Toptpetsi: H. Y. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHOB.

Tabmuiel U cxembl: KapTa «L[eHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usi KyJIbTYypPHBIX
pacrenui», «llopoasl moManTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OTaanéHHas
rubpunmzamus», «Paborer akagemmka M. @. HWanoBay, «l[lomummongus», «OOBEKTHI
ouorexHonorun», «Kierounele KylIbTypbl U KIOHHUpOBaHUe», «KOHCTpyupoBaHue M mepeHoc
T€HOB, XpPOMOCOM).

ObopynoBaHue: MYJSDKH TUIOJIOB U KOPHEIUIOAOB JTUKUX (OPM M KYJIBTYpHBIX COPTOB
pacrenuii, repoapuii «CenbCKOX035HCTBEHHBIEC PACTCHU.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Dkckypeusi « OCHOBHBIE METOJABI U JIOCTIDKEHHUS CENEKIMU PACTeHH M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHIMIO, MJIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIH Y4YacTOK, B TEIJIMYHOE
X035UCTBO, JTAOOPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOTI'MA
HA BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA
Cornacho ®I'OC COO, ycraHaBnuBalTcid TpeOOBaHUS K pe3ysbTaTaM OCBOEHUS
00YyYaloIIMMHUCS IPOTPaMM CPEIHEro o0mero oopa3oBaHMs: JIMYHOCTHBIM, METAIIPEIMETHBIM H
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPE3YyJbTaTOB OCBOCHHA IpenMera «buonorus» BblIEICHBI
CIIEAYIOUIME  COCTAaBIIAIONIME: OCO3HAHHE OOyYalOUIMMHUCA  POCCHHCKOM  IpakJaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIIPEAEIEHHUIO,
HaJIMYUe MOTHBAIlMM K OOy4YeHUIO0 OWOJIOTHH, LIeJeHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOexXIeH!I JIMYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEH M MCTOPUYECKHMX TPaIULUN pa3BUTHS
OMOJIOTHYECKOTO 3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBATbCS B
CBOEM  JEATENIBHOCTH  ILI€EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, IPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOTO O00pa3oBaHMs, HAIMYHE OSKOJOTHYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIEJIU ¥ CTPOUTH )KU3HCHHBIE TUIAHBI.

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHMs NIpeamera «buomorus» ROCTUraroTcs B €AVHCTBE
y4eOHOI M BOCIUTATENbHOM JESTEIbHOCTH B COOTBETCTBHH C TPAJWIMOHHBIMU POCCHUHCKUMH
COLIMOKYJIBTYPHBIMH, UCTOPUUECKUMHU U J1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TPUHSATHIMHU B
o01iecTBe MpaBUIaMH M HOPMAMHU MOBEJIEHHMS M CIIOCOOCTBYIOT IpOLIECCAM CaMOIO3HaHMS,
CaMOBOCIIMTaHUS U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH NO3ULMM JIMYHOCTH, MAaTPUOTU3MA,
YBOXEHUs K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TPyJa U CTaplIeMy ITOKOJIEHHIO, B3aUMHOIO
YBOKEHHUsS, OCEpeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAclIemui0 W TPaIulHsIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUpoae U OKPY-Karollen cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS y4eOHOro mnpeaMera «buoaorusn J0JKHBI OTpaXxaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCS PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpPEHHEH
HNO3UIMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHUEHTAlUi, IO3UTUBHBIX BHYTPEHHHUX
yOeXeHUH, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTAM POCCHMCKOro  OOILecTBa,
paclIupeHue KU3HEHHOI'O OIBITA U ONbITA ACATEIBHOCTH B IIPOLIECCE PEATU3aluU OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIBHOMN 1€ATEIBHOCTH, B TOM YHCJIE B YACTH:



1) rpaIaHCKOr0 BOCIUTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  00ydYaromlerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
IPaBOMNOPSIKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKOH JESTEIHLHOCTH NPU CO3JaHUN YYEOHBIX MPOECKTOB,
pelieHny yueOHbIX U MO3HABATENbHbIX 3a/1a4, BHITOJHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpEENATh COOCTBEHHYIO TO3HMIIMIO 1O OTHOIIEHUIO K SBIICHUSM
COBPEMEHHOM KHU3HU U O0BACHATH €€;

YMEHHE y4YWUThIBaTb B CBOMX JEHCTBUSAX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJIEHCTBUS JIOJCH ¢ pa3HBIMU YOEXKIECHUSAMHU, KyJIbTYPHBIMU LIEHHOCTSMH U COLUATbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
NIO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3aJ1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OIIOHEHTOB MPHU 00CYXAEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOI0 COJIEPIKAHNUS;

TFOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(hOPMHUPOBAHHOCTH POCCHUICKON IPAKIAHCKONW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoOJy, 4yBCTBAa OTBETCTBEHHOCTH INepel PoauHON, TrOpAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK U KyJIBTYpPY, IPOILJIOE M HACTOALLEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEAMI0 M MaMSATHUKAM MPUPOJBI,
JNocTHKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YYEHBIX B CTAaHOBJIEHHE M pa3BUTHE
OMOJI0T UM, TOHUMAaHHsI 3HAYE€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 O0IIIECTBA;

ujeiHas yoex1EHHOCTh, TOTOBHOCTH K CIYXEeHHMIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTENH POCCUICKOr0 HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEJICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYallMI0 M IMPUHHUMATh OCO3HAHHBIE PEILEHUs, OPUEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSAM, CO3JAHHUIO CEMBUM Ha OCHOBE
OCO3HAHHOT'O NPUHATHA LIEHHOCTEM CEMEMHOM KM3HU B COOTBETCTBUU C TPAAMLIMIMU HAPOJIOB
Poccun;

4) 3cTeTHYeCKOr0 BOCIMTAHMS

JCTETUYECKOE OTHOILICHHE K MHUpPY, BKIIOUYAs SCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLICHHUI;

MOHUMAaHUE YMOIIMOHAIBHOTIO BO3/IEUCTBUS )KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPUYECKOU JTMUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHMPOBAHHMS  KYJbBTYPbl 310pPOBbS U
IMOLMOHAJIBHOIO 0JIArOINOJIYYHs:

MOHMMAaHKE U peaiu3alus 3J0pOBOro U 06e30MacHOro oopasa KU3HU (370pOBOE MUTAHHE,
COONIOZICHHE TUTHEHHYECKUX MPABWI M HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHA U OTIbIXA,



peryisipHas (uU3MUECKas aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3UUECKOMY M IICUXUIECKOMY 3/I0POBBIO;

MMOHMMaHWE [EHHOCTH TPaBWI WHAWBUIYATBHOTO W KOJUIGKTUBHOTO 0€3011acHOTO
HOBEJICHUS B CUTYalUsX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HaHME MOCJEJICTBUM M HEMPUATHS BPEAHBIX NPUBBIUEK (YHNOTpEeOIECHHUsS alIKOrouid,
HapKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOIMYECKON M COILIMAIbHON HAIIPaBIEHHOCTH,
CIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHHUPOBATb W  CAMOCTOSITENIBHO  BBINOJHATH  TaKylo
NesITeTTbHOCTD;

UHTEpeC K pa3IuuHbIM chepaM NpodhecCHOHAIBHONW esATeIbHOCTH, YMEHHUE COBEpILATh
OCO3HaHHBIN BbIOOP Oyay1eil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA NMPOTSIKEHUU BCEU
KHU3HH;

7) IK0JI0TH4eCKOro BOCIIMTAHUS:

9KOJIOTHYECKHU 1IeTIecCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMUS;

NOBBIIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIBTYyphl: NPUOOpETEHHE OIbITa IJIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KatOLIeH Cpeibl;

0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTMYECKUX MPOoOIeM U IMyTel UX PEeLICHNUs;

CHOCOOHOCTh HMCIIONIB30BaTh MPHOOpETaeMble IPU U3yUYCHUH OMOJIOTUU 3HAHHS U YMEHUS
NpU peIIeHUH MpoOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIONIONB30BaHUEM (COOIIOICHHE
IpaBUI NOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHs B 3KOCHCTEMaX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEIPUITHE JEUCTBUM, MPUHOCAIIMX BpEI OKPYKAWIIECH MPUPOJHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIATrONPHUITHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEAPHHUMAEMBIX
JIEUCTBUI U NMPEIOTBPAILATh UX;

HaJIM4Me PA3BUTOrO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KyJIbTyphl, OIBITA
NEeSITeIbHOCTH  9KOJIOTUYECKOM  HANpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HMMH B
II03HABATEIbHOW, KOMMYHUKAaTHBHOH W COLMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH eATETbHOCTH SKOJIOTHYECKON HAIIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKH W OOIIECTBEHHOW NPAKTUKHA, OCHOBAaHHOTO Ha JHAJOre KYJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE A3bIKOBOW M UNTATEIbCKON KYJIBTYphI KaK CpeJICTBA B3aUMOACHCTBUS
MEX]Ty JTIOIbMU U MTO3HAHUS MHPA;

NOHMMaHHe CcHenu(UKU OMONOTHM KaK HAyKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOIO HAyYHOTO MBIIIJICHHS, CO3aHNU LIEJIOCTHOTO MIPECTABICHHUS 00 OKpY KarolieM
MHUpe KaKk O €IMHCTBE NPUPOAbI, YelOBeKa U oOOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOIEM COXpaHEHUS IPUPOIHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU IS COBPEMEHHOW IMBHJIM3AIMU: 00ECTICYCHUS
HOBOT'O YPOBHS Pa3BUTHS MEIMILIMHBI, CO3JaHME NEPCHEKTHBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pewaTh pecypcHble IpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, IOUCKA ITyTEeH BbIXO/a U3 II100aIbHBIX



9KOJIOTHUECKUX Tpo0seM U obecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTCPCCOBAHHOCTE B IMOJTYYCHHUUN OHMOJIOTMYECKUX 3HAHUHN B eIAX ITOBBIINICHUS O6H16171
KyJbTYpPBl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIMOHAIBHOM
IpaMOTHOCTH 00y4Jarouuxcs, popMupyemMoit pu U3y4eHun OUOIOTUH;

IMNOHMMAHHE CYHIHOCTH MCTOAOB ITIO3HAHUWA, HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYKax,
CTIIOCOOHOCTH HCTIONIB30BaTh IMOJlydaeMble 3HAaHUS Ui aHauu3a M OOBSICHEHUS SIBICHHUU
OKPYXXAIOLIer0 MHUpa M TPOUCXOIIIIMX B HEM HW3MEHEHHI, yMEHHE JenaTb 00OCHOBaHHBIC
3aKJIIOYEHHUST Ha OCHOBE HAy4yHBIX ()AaKTOB W HMMEIOLIMXCS JAHHBIX C LEJNbI0 IONyYeHHS
AOCTOBCPHBIX BHIBOOOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO HCIOJIB30BaTh OHMOJIOTHYECKHE 3HAHMS IS PELICHUS
po0JIEM B peaTbHBIX KU3HEHHBIX CHTYaIHIX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATENIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh NMPOEKTHYIO U
HCCIIENOBATENLCKYIO AEATENBHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPA30BAHUIO M CaMOOOpa30BaHHIO, K
aKTMBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHH C >KH3HEHHBIMH
HOTPEOHOCTSMH.

METAINIPEAMETHBIE PE3YJIbTATbDI

MertanpeaMeTHbIE pe3yNIbTaThl OCBOCHUS Y4YEOHOTO TpeaMeTa «Bhosorns» BKIIIOYAIOT:
3HaYMMbIC U1 (OPMHPOBAHUS MHUPOBO33PCHHS OOYYAIOIIUXCS  MEKIUCIUTUIMHAPHBIC
(MexTpeMeTHbIE) 00IIeHaYYHbIC TOHSTHS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHOUM KapTUHBI MUPA
U crieruUKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (BEUIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHbIM ()aKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsI, UCCIIeJOBaHNe, HAONIOIEHNE, U3MEPEHUE, DKCICPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (TO3HABaTeIbHbIC, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECICUNBAOIINE
(dhopMupoBaHre (QYHKIIMOHATHHONW T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMH O0YYarOIIuXCs,
CIIOCOOHOCTh o0yJaromuxcs UCIIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTHHAPHBIC,
MHUPOBO33pEHYECKHE 3HAHHWS W YHHUBEpPCAIbHbIC Yy4YeOHBbIC JCWUCTBUS B IO3HABATEIBHON W
COLIMAJIEHOM MTPAKTHKE.

MertanpeaMeTHbIe Pe3yJbTaThl OCBOEHUS MPOTPAMMBI CPEIHEro o0IIero o0pa3oBaHUS
JIOJKHBI OTPaXKATh:

OgiaieHne YHUBEPCAJIBbHBIMH Y4eOHBIMHI MO3HABATEIbHBIMH A€l CTBUSIMH:

1) 6a3oBble JIOTHYECKHUE TeiiCTBHS:

CaMOCTOSITENILHO (OpMyIHpOBaTh M aKTyalM3UPOBATh MNPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHC;

UCTIONIB30BaTh MPH OCBOCHWU 3HAaHUH NPUEMBI JIOTHUECKOTO MBIIUICHHS (aHAIN3a,
CHHTE3a, CpaBHCHHS, KJIACCUPUKAIMH, OOOOINEHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHATHH (BBIACTATH UX XapaKTEePHbIC MPU3HAKH, YCTAHABIUBATH CBS3U C IPYTHMH MOHATHIMH);

OTPEACIIATh IENH JEATEIHHOCTH, 3ajaBas MapaMeTpbl U KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHTB PE3YJIbTAThI ICATEIBHOCTH C MOCTABJICHHBIMHU IIEIISIMHU;

UCIIOJIb30BaTh OWOJIOTHYECKUE MOHATUS ISl OOBSCHEHUS (AKTOB W SIBICHHHA KHBOMN
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKJCHUS (MHIyKTUBHBIC, JCHyKTUBHBIC, 110 AaHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHHUAX, (OPMYIHPOBATH
BBIBOJIBI M 3aKIIFOUCHUS;



NPUMEHSATH CXEMHO-MOJICJIbHBIE CPEACTBA JUIS MPEICTaBICHHS CYIIECTBEHHBIX CBS3CH U
OTHOIIIEHUN B M3Y4YaeMbIX OMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEUHI pa3zHOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(POPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEHIeHHs TPOOIEMbI C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbBIX
U HEMaTEePUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIENISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITSILHOCTH;

KOOPAMHHUPOBATh M BBIMOJIHATH pabOTy B YCJIOBHUSIX pEaJbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBATh KPEaTUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATENbCKHE TeHCTBUSI:

BJIa/IETh HAaBBIKAMH y4eOHO-UCCIIEIOBATEIBCKON U MPOEKTHOU AEATEIbHOCTH, HaBBIKAMU
pasperieHust npoodsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB
pEIICHUS TPAKTUYECKHX 3a]1a9, IPUMEHEHHUIO PA3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIC BUJABI JCSITCILHOCTH II0 TOJYYCHHUIO HOBOTO 3HAHHSA, €TI0
UHTEpIpeTaluy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B yUEOHBIX CUTyalUsX, B TOM YHCJE MpU
CO3/IaHUU YUEOHBIX U COIHAIBHBIX IPOEKTOB;

(hopMUpOBaTh HAYYHBIA TUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMU
MOHSTHSMH U METOJIaMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0OpA30BATEIBbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyalIM3MpPOBAaTh 3a/ady, BBIABUTATh
TUIOTE3y €€ pelIeHHs, HaxXOIUTh apTyMEHTHI IS JI0Ka3aTelbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJY4YEHHBIE B XOJE peUIeHHs 3aJadyd pPe3yJabTaThl, KPUTHYECKU
OIICHUBAThH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSX;

JTaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

OCYUIECTBIISATh IIEJICHAIIPABJICHHBIN MMOUCK MEpPEeHOoca CPEeICTB M CIIOCOOOB JEUCTBUS B
npo(heCcCHOHATBFHYIO CPEeNy;

yMETh TIEPEHOCHTHh 3HAaHUS B  T[O3HABATEIbHYI0O H  TMPAKTUYECKYI0  00OJacTu
KU3HECATCIILHOCTH,

yMETbh UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTAaTh HOBBIE WJEH, Mpeajaratb OpUTHHAIbHBIE MOAXOABI W PpELIeHHs, CTaBUTH
poOJIEMBI U 33J1a4H, JOMYCKAIOIUE allbTEPHATUBHBIC PEIICHHUS.

3) padoTa ¢ unopmaumeii:

OPUEHTHPOBATHCS B PaA3IMYHBIX MCTOYHUKAX HHPOpMAIMH (TEKCTE Y4EeOHOro mocoOwus,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIOTUYECKUX CIIOBApSX U CIPABOYHUKAX, KOMITbIOTEPHBIX
06a3ax naHHBIX, B VHTepHeTe), aHAIM3MPOBaTh HH(POPMALMIO pa3IUYHBIX BUAOB U (opMm
NIPEICTABJICHUS, KPUTUICCKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTUBOPECUYUBOCTE;

(dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIe METOAbl MpPH IOUCKE U OTOOpe
Ouonoruueckoi nHGopMaIuu, He0OX0IMMOM JJIsl BHITIOJIHEHUS YUEOHbIX 3a/1a4;

MpUOOpPETaTh OMBIT HKCIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3IUIHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHMAIbHYIO (OpPMY MPEACTABICHUS OHUOJOTHYECKOM
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTOe);



UCIIONB30BaTh HAy4YHBIH SI3bIK B KAadeCcTBE CpEACTBA MpH paboTe C OHOJOTHYEeCKOU
uHpOpMaIMel: MPUMEHITh XUMUYECKUE, PU3NYSCKUE W MaTEeMaTHYEeCKHE 3HAKU U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpY, HCIIOJB30BaTh U MPeoOpa3OBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISTHOCTH;

BJIQ/ICTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl  HHQOpMAIHH, WHHOPMALMOHHON
0€30MMaCHOCTH JTUIHOCTH.

OByajeHne YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH € CTBUSIMU:

1) o0menue:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCceX cdepax >KM3HHU, aKTHBHO y4acTBOBAThH B JHANIOTe
WIH JUCKYCCHU TIO CYIIECTBY 00OCYXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3HIBATH
CY)KICHHS OTHOCUTEIIGHO BBITIOJHCHHS TIpejlaraeMoi 3ajJavd, YYHTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUACTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpeNCcTBa OOIICHMS, MOHHUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, MPEANOCHUTOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYAIlUH, YMETh CMTYaTh KOHQJIUKTHI U
BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMU OOIEHUS M B3aHMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTHUX JIIOJICH, MPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH dopme
(hopMyTHpPOBATH CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eAITeJIbHOCTD:

MOHUMATh M MCIOJIh30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYATbHONH pabOTHI MpHU
pelieHny OMoJI0rnuecKoi mpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHUS IPYMIOBbIX
(hopm B3anMOICHCTBHSI IPU PEIICHUHN YU4eOHOM 3a1a4H;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHH C y4y€TOM OOIIUX WHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO YICHA KOJICKTHUBA,

NPUHUMATh IEJIM COBMECTHOW JICATEIHLHOCTH, OPTaHW30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA TO €€ JOCTHMKEHMIO: COCTAaBJATH IUIaH JEHCTBUH, pacOpenesisiTh POIU C y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOT0 YJaCTHHKA KOMaHIbl B OOIIUI pe3ynbTar
1o pa3zpabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBbIE MPOEKTHI, OLIEHUBATh WA C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTHYECKON 3HAYNMOCTH;

OCYIICCTBIISATh TO3UTUBHOE CTPATETUYECKOE TOBEICHHWE B PA3JIUYHBIX CHUTYaIUsX,
MPOSIBIISITE TBOPUYECTBO M BOOOPAKCHHE, OBITH MHUIIHATUBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJ/JsiTUBHBIMU 1eiiCTBUAMM:

1) camoopranmu3amnus:

WCIIONIb30BaTh OWMOJOTHMYECKHE 3HAHWS /I BBISIBICHUS TPOOJIEM M HX pEIICHHUS B
YKU3HEHHBIX U YICOHBIX CUTYAIINSX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUI 1IEIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIKAaX IO OTHOIIEGHUIO K YXKMBOW MPHUPOJAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITEIIEHO OCYIIECTBIIATh IMO3HABATEIBHYIO JIEATEIBHOCTD, BBISABISATH MPOOJIEMBI,
CTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3aJaud B OOpa30BATEIBHOW JIEATCILHOCTH U
YKU3HEHHBIX CUTYaIUsX;



CaMOCTOSITEJIbHO COCTABJIATH IJIAH PELIeHUs MpoOIeMbl ¢ YU4ETOM UMEIOIUXCS PEeCypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIOUTEHUII;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpATh paMKH y4eOHOTO IIpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO NIMPOKON 3pyAULIMU B Pa3HBIX 00JacTsIX
3HaHUi, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIJICTh HaBBIKAMU I103HABATEJIbHON peQUIEKCUU KaK OCO3HAHUs COBEPIIAEMBIX JIeHCTBUI
U MBICJIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, UCIIOIB30BATh MPUEMBI pedieKCun
JUIsL OLIEHKU CUTYalllH, BIOOpA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHUYKEHUIO;

IPUHUMATb MOTHUBBI U APIYMEHTBI JPYTHUX IPU aHAJIN3€E PE3YJIBTATOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

IPUHUMATh ce0sl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI M ApIYMEHTBI JPYTUX IPU aHAJIU3€E PE3YJIbTaTOB JEATEIbHOCTH;

IpU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MUP C IMO3ULMU APYTOro YEJIOBEKA.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynbraThl ocBoeHUs rnporpaMmMbl COO no Guosoruu Ha 0a30BOM YpPOBHE
BKITIOYAOT CrieruuecKkue sl ydeOHOro npenmera «buosorus» Hay4yHble 3HAHHS, YMCHUS U
crocoObl JeMCcTBUH 1O OCBOEHHMIO, MHTEpIpeTalMd M NpeoOpa3oBaHUIO 3HAHUM, BHJbI
JeSITeILHOCTH TI0 MOJyYEHHIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUHM B Pa3IMYHBIX YYEOHBIX
CUTyallMsiX, a TaKkKe B pEAIbHBIX >KU3HEHHBIX CUTYallUsX, CBS3aHHBIX C Owomorueir. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI IO ToJaM 00yUeHHUS.

[IpenmeTtHbie pe3ynabTaThl OCBOCHHs yueOHoro mpenmera «buomorus» 6 10 knacce
JIOJKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJU OMOJOTHH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIAJIC POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
6uosiornu, PyHKIIMOHAIBHOW TPAaMOTHOCTH YeJIOBeKa [T PEeLIeHHs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEpKaHHE OMOIOTMYECKHX TEPMHHOB M MOHSTHMN: )KU3Hb, KIETKA,
opranusM, Merabosm3M (OOMEH BEHIECTB M MPEBpallleHHEe dSHEPrHH), TOMEeoCcTa3
(camoperyiisnusi), ypOBHEBas  OpraHU3allUsl JKUBBIX  CHUCTEM, CaMOBOCIPOW3BEICHHE
(penponyKIus), HaCJAEICTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE;

YMEHHE WU3JaraTb OHOJOTHMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYyTAaIlMOHHAs,
[EHTpaJIbHAas J0TMa MOJEKYJsipHOM Owmosoruu), 3akoHsl (I. Mennemns, T. Moprana, H. N.
BaBuiosa) u yuenus (0 eHTpax MHOT00Opa3us U MPOUCXOKIACHUS KyJIbTYpHBIX pacteHuit H. U.
BasuiioBa), onpenensaTs rpaHUIlbl UX MPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIaJIETh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJACHUE W ONMUCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB W SBJICHUH, OpraHW3amus H TPOBEICHHE OHOJOTHYECKOTO
IKCIEPUMEHTa, BBIIBM)KCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIICIyCMbIMH



BEJIMYMHAMH, OOBSICHEHHE IOJIyUYE€HHBIX PE3yJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJYyUYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJIEATh CYLUIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U IYKapHuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
IpEeBpalleHUs] SHEPTUM B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, M€H03a, OIJIOJIOTBOPEHMS], PA3MHOXKEHUS, WHIAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE NPUMEHSATh MOITy4YE€HHbIE 3HAHUS Ui OOBSCHEHUs OMOJOIMYECKUX IMPOLECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KHU3HH C LENIbI0 00eCTIeueHHs
0€30MaCHOCTH CBOETO 37I0POBbS M 3/I0POBBSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IrPaMOTHOTO TMOBEACHHUSI B OKpYy)Kalolled MNPUPOAHON cpele, MOHHMaHue HEeoOXOJUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ul paltoOHAIBLHOIO
IPUPOIOTIOIB30BAHUS;

YMEHHME pEIlaTh 3JIEMEHTapHbIE TE€HETHMYECKHE 3aJaud Ha MOHO- W JUTHOpHUIHOE
CKpEIlMBAaHUE, CLEIUIEHHOE HACJIe0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPELUBAHUS
JUIS TIpEICKa3aHusl HACIEA0BAaHN IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JJAOOPAaTOPHBIE M MPAKTUYECKHE PaboOThl, COONMIONATh MpaBWiia IpU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OLIEHWBATh M HHTEPIPETHUPOBATh HH(OPMALNIO OHOJIOTHYECKOrO
COJIepKAHUS, BKJIIOYAIOLIYIO0 IICEBIOHAYYHbIC 3HAHMUA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeicTBa
MaccoBOW HMH(pOpMAIMU, HAYYHO-TIOMYJISIpHbIE MaTepHallbl), STUYECKHE aCHEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OMOJIOTUH, MEULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIas
OMOJIOrNYeCKyl0 HHGPOpPMAlMI0O M3 HECKOIbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BATh
HNOHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHHMS YydeOHoro mnpenmera «buomorus» 6 11 knacce
JIOJIKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAaHUH O MECTe M pOJU OHOJOrMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyO0eXHbIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Ouo0ruy, (PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEP)KaHUE OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJ, TOMYJISALMS,
reHO(QOH, HBOJIOLMS, MABIXKYIIME CUIbl ((AaKTOpPhl) SBOJIIOLUH, IPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHI000pa3oBaHHE, SKOJOTHYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYLCHTHI,
KOHCYMEHTBI, PeyLIEHTHI, SN MUTaH!s, YKOJOTHYeCcKas MpaMua, OnoreomneHos, onocdepa;

yMEHUEe wu3narate Ouosornyeckue Teopuu (3BomounuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLUH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojiplieBoro cxoacrea K. M.
bapa, uepenoBanus Ii1aBHbIX HampaBieHMd W myTeil »Bomrounu A. H. CepepuoBa, ydeHus O
ouocgepe B. U. Bepnaackoro), onpenensTh rpaHULIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4YHOIO NO3HAHUS B OMOJIOTMU: HAOJIOJAECHUE U ONHUCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBIEHUM, OpraHu3anus M I[POBEJCHHE OHOJOIMYECKOTO
9KCIIEPUMEHTA, BBIABM)KEHHUE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTU MEXAY HCCIELyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHUE IIOJYUYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYUHBIX IOHSATUH,
TEOpUH U 3aKOHOB, YMEHME JIEJIaTh BBIBOJIbI HA OCHOBAHUU II0JyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE TPU3HAKH CTPOCHUS OMOJOIMYECKUX OOBEKTOB: BUJIOB,
HOMYJISAUA, MPOAYLUEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOICOIEHO30B U HKOCHUCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpA,
BUI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH OPTaHU3MOB, JCHCTBHS KOJIOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U IMOTOKA SHEPTHH B SKOCHCTEMaX, aHTPOIIOT€HHBIX W3MEHEHHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB W OHMOr€OXMMHYECKHUX IIMKIOB B
ouocdepe;

YMEHHE TMPUMEHSTH MOJTy4YeHHBIC 3HAHUS I OOBSCHEHUs OMOJOTHMYECKUX IMPOIECCOB U
SIBTICHHUH, JIJISl TIPUHSITHS PAKTUIECKUX PEIICHUH B IIOBCETHEBHOW KHU3HH C TENTBbI0 00eCTICUSHHS
0€30MacCHOCTH CBOEr0 3JI0OPOBbS U 370POBBSl OKPYXKAIOIIUX JFOJEH, COONIIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXarolllel NPUPOAHON cpele, NMOHMMaHUE HEOOXOJUMOCTH
UCTIOJIb30BaHUS JOCTHKEHHUH COBPEMEHHOM ouosorun ISt panroHaIbLHOTO
MIPUPOJIOTIONE30BAHHS;

yMEHHE peliaTh 3JeMEeHTapHble OMOJOTMYECKHE 3a7aud, COCTaBISATh CXEMBI IepeHoca
BEIIIECTB M YHEPIUU B SKOCUCTEMaxX (LIeTH MUTaHUs);

YMEHHUE BBIMOJHATH JIAOOPATOPHBIE M TMPAKTUYECKHUE Pa0OThI, COONIONATh MpaBHiia TpU
pabote ¢ yueOHBIM U JTa0OPaTOPHBIM 000PYAOBAHHUEM;

yMEHHE KPUTHUECKH OILICHHBATh M HHTEPIPETHPOBATH HH(OPMALNIO OHOJIOTHYECKOrO
COJIepKaHUs, BKJIIOYAIOLIYIO0 IICEBIOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeACTBa
MaccoBOW HWH(OPMALMK, HAYyYHO-NOMYJSPHbIE MaTepualibl), pacCMaTpUBaTh TIJI00AJIbHBIC
9KOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIC NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OMOJIOTHYECKYI0 HH(POPMALMI0O W3 HECKOJIBKHMX HCTOYHHMKOB, TIPAaMOTHO HCIOJb30BATh
HNOHSTUHHBIN anmapar GUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo yacos D1eKTPOHHbIE
Ne HaumenoBanue pa3uesion Kontpoabnbie | TpakTaueckue (undposbie)
/I | ¥ TeM NPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebi
Bbu6mmorexa [JOK
1 b 2 0.5
HOJIOTHA faK Hayka https://m.edsoo.ru/7f41¢292
) JKuBbIe cCUCTEMEI U HX | bu6mmorexa [JOK
OpraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMUYECKHUN COCTaB U g 1 bubmuoreka [JOK
CTpOEHUE KIETKU https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 X 6
MBHCACATETRHOCTD KACTHH https://m.edsoo.ru/7f41¢292
Pasmuoxxenue u
5 WHIUBUAYaIbHOE Pa3BUTHE 5 1 bubmorera [IOK
FHBIALY p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencTtBeHHOCTE U g 15 bubmnoreka [IOK
U3MEHYUBOCTh OPTaHU3MOB ’ https://m.edsoo.ru/7f41¢292
. Cenekiusi OpraHu3MoB. 3 bubnnorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmuoreka [{OK
8 P 1
C3CPBHOC BpeMi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34 0 4

[10 ITIPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 «b» KJIACC
N KosmyecTso yacos Nara DJIeKTPOHHBIE HH(POBLIE
- Tema ypoka KonTpoabubie IIpakTuyeckue o0pa3oBaTejibHbIE
n/n Bcero U3yYeHUSs
padoThI padoThI pecypchl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 02.09.2025 | https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS JKUBOM
, ;ppipolibl. [IpakTuueckas pabora 1 o5 19.00.200 BuGmorexa OK
o | «cnoap30BaHUE pa3IUIHBIX . .09.
CHOIR3O © pas https://m.edsoo.ru/863e6122
METOJIOB MPH U3yYCHUU
OMOJIOTUYECKIX O0BEKTOBY
3 buonornyeckue CUCTEMBI, 1 16.09.2025 bu6mmoreka [JOK
IIPOLIECCHI U UX U3YUYECHUE https://m.eds00.1u/863e6564
4 XHUMHYECKHI cOCTaB KIeTKH. Boga | 73.09.2025 bubmnoreka LIOK
Y MUHEpaJbHBIE COIU https://m.edsoo.ru/863e674¢
bu6mmorexa [JOK
b . 1 .09.202
5 enku. CocTaB U CTPOCHHE OEIIKOB 30.09.2025 https://m_edsoo. r1/363¢6b72
®depMeHThI — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
pabota Ne 1 «3yuenue bubnuorexa [IOK
6 1 0.5 07.10.2025
KaTaJTUTHYECKON aKTUBHOCTH https://m.edsoo.ru/863e6b72
(dhepMEeHTOB (Ha MpUMEpe aMIIIa3hl
WJIM KaTajasbl)»
bu6mmoreka [JOK
I 1 14.10.2025
7 YraeBozpl. Jiumuet https://m.edsoo.ru/863e6870
8 Hyxknennoseie kucnotel. AT® 1 21.10.2025 | bubauoteka [IOK
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https://m.edsoo.ru/863e6d5c¢

I/ICTOPI/IH U MCTOABI U3YYCHHUA

bu6mmoreka [JOK

9 11.11.2025
kietku. Knerounas reopust https://m.edsoo.ru/863e6e88
10 KneTka kak 1enoctHas )xuBast 18.11.2025
cuctema
CrpoeHnue 3yKapruoTHYECKON
kietku. JJaboparopnas padora No
2 «M3yueHne cTpoeHMs KIETOK bu6nuoreka [IOK
11 pacTeHUi, >KUBOTHBIX, TPHOOB 1 0.5 25.11.2025 | https://m.eds00.ru/863e¢61f0
OakTepuil 01 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAHUE
bu6mmoreka [IOK
12 OOMeH BelecTB WK MeTaboIn3M 02.12.2025 httos://m.edsoo.ru/S63e 766
bu6morexa [JOK
1 o . X 12.202
3 OTOCHHTES. ACMOCHITES 09 025 https://m.edsoo.ru/863e7c98
. bubmuoreka [{OK
14 DHepreTuyeckuii o0OMeH 16.12.2025 hitps://m.edsoo.ru/863¢Taac
JKn3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTo3.
JlaGopaTtopnast pabota Ne 3 bubmuotexa [JOK
15 0.5 23.12.2025
«HaOmroienne MUTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocuures Oenka. Peaxkmus 30.12.2025 bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a https://m.edso0.1u/863e796¢
bubauoreka IIOK
1 T — 13.01.202
! panciut — brocunTes benka 3.01.2026 https://m.edsoo.ru/863e796¢
18 Heknerounsie hopmbl KU3HH — 20.01.2026 | bubamoreka [JOK
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BHUPYCBI

https://m.edso00.ru/863e7540

DopMBI pa3MHOKEHUS

bu6mmoreka [JOK

19 ODFAHIAMOE 27.01.2026 | https://m.edsoo.ru/863e81b6
P https://m.edsoo.ru/863e83 1e
. bu6mmoreka [IOK
20 Meitos 03.02.2026 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJICTOK.
)1 OmnonotBopenue. JlaboparopHas 0.5 10.02.2026 bubmuotexa [JOK
pabota Ne 4 «3yueHue cTpoeHHUs https://m.eds00.ru/863e81b6
TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenapaTax»
NunuBuyansHOE pa3BUTHE bubnuorexa [JOK
22 17.02.2026
OpraHU3MOB https://m.edsoo.ru/863e8436
r _
23 Hzf eZ H::BeH:c?z:; p(: 24.022026  Homorexa OK
e o https://m.eds00.ru/863e¢8612
U3MEHYHUBOCTH
y 3aKOHZII\</ICpH1§)/ICTI/I Hac6nez[0BaH14;1 13,03 2006 BuGmorexa LIOK
HIPHSHAROB. MOHOTHOPHAHOS o https://m.edso0.ru/863e¢8878
CKpEIIMBAHHE
25 él;}(r:f ig::nec:;f:rlgmwm 10.03.2026 | Dromorexa HOK
o https://m.edsoo.ru/863e89a4
HACJIeIOBaHUsI TPU3HAKOB
CreneHHOE HaclIieIOBaHHE
npu3HakoB. JlaboparopHas padota
26 No 5 «3yuenune pe3ynbTaToB 0.5 17.03.2026 bubmuorexa [JOK

MOHOTUOPHUIHOTO U
JUTHOPUTHOTO CKPEIIUBAHUS Y
Jpo30(hUIIBl HAa TOTOBBIX

https://m.eds00.ru/863e8c60
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MUKpOIIpenapaTax»

I'eneTruka nona. Hacinenosanue

bu6mmoreka [JOK

27 24.03.2026
MPU3HAKOB, CIETTICHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
N3MeHYMBOCTD.
HenacnencreenHas
M3MEeHYUBOCTh. JlabopaTopHas
73 pabota Ne 6. I/I3yqu:HHe 0.5 07.04.2026 bubnuorexa [IOK
MOIU(PHUKAITMOHHON https://m.edsoo.ru/863e8efe
U3MEHYUBOCTH, TIOCTPOCHHUE
BapHAIIMOHHOTO psila U
BAPUALIMOHHON KPUBOI»
HacnencrsenHast "3BMEHYHBOCTb.
29 Jlaboparopuas anGOTa Ne 7. 0.5 14.04.2026 bubnmorexa [JOK
«AHanM3 MyTanui y 1po30QuIisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpENapaTax»
bu6nmoreka [JOK
30 r 21.04.2026
cHETHRa Heropera https://m.edsoo.ru/863e8d78
PesepBHbIii ypok. O60011eHNE 11O
31 TeMme «HacnencTBeHHOCTE U 28.04.2026
U3MEHYHUBOCTb OPT'aHU3MOBY
bub6nuoreka [IOK
2 05.202
3 Cenekius Kak HayKa U Tporece 05.05.2026 https:/m.edsoo r/863692 14
33 MCTO,Z[BIVI/I JOCTHXKEHUS CEJICKIINU 12.05.2026 bu6nmorexa [JOK
pacTeHUi U )KUBOTHBIX https://m.edsoo.ru/863e9214
buotexHosiorust Kak oTpacib bubmuorexa [JOK
34 19.05.2026
MIPOM3BOICTBA https://m.eds00.ru/863¢9336
35 brorexHoI0rus Kak oTpacib 26.05.2026

npousBoacTBa O0o01IeHNe
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OBILEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

CdopMUpOBaHHOCTh 3HAHUW O MECTE M PO OWOJIOTHH B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOI'O MHUPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
Oouosorny; (YHKIIMOHAIFHOW T'PaMOTHOCTH 4YeNIOBEKa ISl PEIICHHS

KU3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJIOTHYECKUX TEPMUHOB W
TIOHSITHIA: KM3Hb, KJIETKA, OpraHu3M; MeTaboim3M (0OMEH BEIIECTB H
MpeBpalleHle JHEPruH), TOMeocTa3 (CaMOperyJsiius), YypOBHEBas
OpraHu3aIMs JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIPOTYKIIHS),

HACJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMenue uznaraTb OUOJNIOrHYECKHE TEOPUH (KJIETOUHAsl, XPOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.J. BaBunosa) u
yueHus (0 IeHTpax MHOrooOpas3ust M TMPOUCXOKICHUS KyJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensaTs rpaHUIbI UX TPUMEHUMOCTH K

KUBBIM CHUCTEMaM

YMeHue BIaAeTh METOJAaMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/IeHNe W OIMMCAaHUE S>KUBBIX CHUCTEM, IPOIECCOB U SBICHUMU;
OpraHm3anusi ¥ TPOBEIEHUE OHMOJOTHYECKOrO  JKCIIEPUMEHTA,
BBIIBIDKGHHWE  THUIOTE3bl;  BBISIBJICHHE  3aBUCHMOCTH  MEXKIY
HCCIICTyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJIYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHITHA, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTb BBIBOABI HA OCHOBAaHUHU IMOJTYYCHHBIX p€3y.HBTaTOB)

YMeHue BBIICNATH CYIIECTBEHHBIC MPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT U OYKAPHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB;  OCOOEHHOCTH TMpPOLIECCOB OOMEHa  BEIIeCTB U
MpeBpalleHs] PHEPruu B KIETKe, (OTOCHHTE3a, MJIACTHYECKOI0 H
DHEpreTHYecKoro  oOMeHa, XEeMOCHHTe3a, MHTO03a,  Meio3a,
OIJIOIOTBOPEHUS,  Pa3MHOXKEHUS,  WHAMBHIYyAIbHOTO  Pa3BUTHUS

opraHusma (OHTOTEHE3)

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1

2

3

4

5

6

YMmenue NPpUMCHATH TMOJIYUYCHHBIC 3HaHHUA JJIsA 00BSICHEHHS
OMOJIOrMYECKUX MpoucCcCcoB U ﬂBHeHHﬁ, A IIPUHATUS ITPAKTHYCCKUX

pelieHui B MOBCETHEBHOM JKM3HU B IIEJISIX 00ECTICYCHHS O€30MaCHOCTH




CBOETO 3710POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOTO  TOBEAECHUA B  OKPYXAKIIEH MNPUPOJHON  CpEAE;
MMOHUMaHUE HEO00X0IUMOCTH HCII0JIb30BaHUSA JIOCTH>KEHUI
COBPEMEHHOM OHOJOTMM U OMOTEXHOJOTHH [UIsi palloHaIbHOIO

IIPUPO/IONIOIB30BaHUS

VYmenue pemiaTtb JJICMCHTAPHBIC I'CHCTUYCCKHUC 3aJadd Ha MOHO- U
I[I/IFI/I6pI/II[H0€ CKpCIIMBAHHUEC, CLUCINICHHOC HACJIICAOBAHUC, COCTABJIATH
CXCMBI MOHOFI/I6pI/IIIHOFO CKpCIIMBaHUA JJIsA MMpCaACKa3aHuA

HacJICAOBaHUs IIPU3HAKOB Y OPTaHHU3MOB

YMeHHe BBIMIONHATH JIA0OpATOPHBIE U TMPAKTUYECKUE PadoTHI,
coOmoaTh TpaBWia Tpu padoTe ¢ Y4eOHBIM H Ja0OpPATOPHBIM

o0opyIoBaHUEM

YMeHne KpUTHYECKH OLEHHMBATh W HMHTEPHPETUPOBATh MH(OPMAIHIO
OMOJIOrMYECKOr0 COJEPKaHUs, BKIIOYAOILYIO ICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMI, HayuHO-NIONyJIsipHBIE MaTepUalIbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEl0BaHUi B Ouosoruuy,

MCIUIIMHE, OMOTEXHOJIOTHH

10

Vmenue CO31aBaThb COOCTBEHHbBIE MHUCHMEHHBIE U YCTHBIC COO6H_[CHI/I$I,

000011ast 6MoIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJIBKHUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIb30BATh TMOHATHMHBIN amnmapar OHOIOrUH

MMPOBEPSAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUS
1 Buonorus xak Hayka
11 buonoruss — nayka o xuBoil mnpupone. Ponp Ouonorun B (popMHpOBaHUU
' COBPEMEHHOW HayYHOH KapTHUHBI Mupa. CucTemMa OHMONIOTHYECKUX HAYK
MeTtoapl MO3HaHUS KUBOW NMpHUPoAbl (HAOIIOAEHHE, HKCIEPUMEHT, ONMCAHUE,
1.2 U3MEpeHue, KiIacCUpUKalMsi, MOJCIMPOBAaHUE, CTaTHCTHYeCKas oO0paboTka
JTAHHBIX )
2 JKuBble cucTeMbl U UX OpraHu3anus
21 Xusble cucteMsl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouosnoruu. CBoiicTBa
' OMOCHCTEM M UX pazHooOpasue
99 YpoBHU OpraHuzanud OUOCHCTEM: MOJEKYISIPHO-TeHETUYECKUH, KIETOYHBIN,
' OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOCEPHBIN
3 XUMUYECKUH COCTAB U CTPOCHUE KIIETKU
3.1 XUMUYECKUH COCTaB KIETKU. XHUMHUYECKHE DJIEMEHTBI: MaKpOdJIEMEHTHI,




MHKpO3JIEMEHTBl. Bojga wu MuHepanbHble BemecTBa. QDOYHKIMU BOIAbI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HOﬂI[Gp)KaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue O€nKOB. AMHHOKHMCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHuMble M 3aMEHHMBbIE aAMUHOKHCIIOTHI. AMHHOKMCIOTHBIH COCTaB.
VYpoBHH CTPYKTYpbl O€IKOBOI MOJIEKYJIbl (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buomornmueckue
(byHKIMU OEJIKOB.

®depmeHThl — OHoJoruyeckue KatamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LneHTp, cyOctpatHas crneunduynoctb. Kodepmentsl. Burtamuubl. Otnuuuns

(epMEeHTOB OT HEOPTraHMYECKUX KaTalIn3aTOpOB

33

YraeBoasl: MOHOCaxapuabl (TJIOKO3a, pub03a W JIe30KCUpru003a), Tucaxapuibl
(caxapo3a, J5akTo3a) W TMOJUcaxapuibl (Kpaxmai, TJIWKOTEH, IeJIII0JI03a).
Buonornveckne GyHKINN YTIIEBOIOB.

Jlununel:  TpUraULIepuabl, crepounsl,  ¢ochomununsl.  ['mapodunabHO-
ruapodoOHbIe  cBOMcTBAa. buosnormueckue ¢GyHkmuu smnuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

34

Hyxneunossie kucinotel: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIE€MHOBBIX
kucior. Crpoenune u ¢(ynkmuu JJHK. Ctpoenne u ¢dynkmuum PHK. ATO:

CTpO€HHUE U (PYHKIMU

3.5

uTtonorus — Hayka o kietke. Knerounas reopus. MeTopl n3y4eHHs KIETOK

3.6

Knerka kak nenoctHas >kuBasi cucrema. OOmue MpU3HAKH KIETOK: 3aMKHYTast
HapyxHast MemOpana, monekynsl JJHK kak renernyeckuii ammapaT, cuctema

cuHTe3a OeJka

3.7

Tunsl KIeTOK: yKapuoThyeckas u nmpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuueckoir  kineTku. Kierounass crenka Oakrtepuit. CrpoeHHe
AyKapuoTHUYECKOM KJeTKU. OCHOBHBIC OTJIMYMSI PACTUTEIBHOM, XUBOTHOU M

IpUOHOM KIIETKU

3.8

IloBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTEHKA, TJUKOKAIMKC, HX
¢yukuun. [Inazmarudeckas memOpana, e€ coiicTBa U pyHkimu. Lutonnaszma u eé
opranouipl. OnHOMEMOpaHHBIE OPraHOWIbl KJIETKU: IHIOIIIa3MaTHYEeCKasi CETh
(BIIC), ammapar ['ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MHUTOXOHJIpUH, IJIACTUAbl. [IpoucxoxkieHne MUTOXOHAPHUM W IacTui. Buubl
wiactu. HememOpaHHble OpraHoMbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PECHUYKH, KIyTUKH. OYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

3.9

Snpo — perynaropHbiii neHtp kiueTku. CTpoeHue sifpa: siaepHas 000J0uKa,

KapuoIuia3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE




>KI/I3HGIIC$[TCJH)HOCTB KIJIIETKH

4.1

OOMeH BemecTB, WJIM METa0OoIM3M. ACCUMIISAIMS (IUIACTUYECKUH OOMEH) U
TUCCUMIJISALUS (PHEPreTHUeCKUd OOMEH) — JBE CTOPOHBI E€IMHOTO IMpoliecca
MeTtabonu3ma. Tunbsl oOMeHa BeUIECTB: aBTOTPOGHBIN U reTepoTpodHbid. Poib

(bepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIETKE

4.2

dotocunTte3. CBeroBas U TeMHOBasi (a3bl porocuHTe3a. Peakiuu hoTocuHTe3a.
DddextuBHOCTH (DoTOCHMHTE3a. 3HAUeHHWE (POTOCHHTE3a ISl KU3HU Ha 3emile.
Brusinue ycnoBuil cpeapl Ha (POTOCHMHTE3 W CIIOCOOBI TIOBBIIICHHS €T0
MPOYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XEMOCHHTE3UpYIONHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

4.3

DHepreTU4eckuii oOMEH B KieTKe. PaciieruieHue BeIIECTB, BBIJICICHUE W
aKKyMYyJINDOBaHME OHHEPruM B KIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
FJII/IKOJII/B. BpO)KCHI/Ie n €ro BHUIBI. Kncnopo;[Hoe OKHUCJICHHUEC, UJIHN KJIICTOYHOC

npIxanue. DPPEeKTUBHOCTh YHEPreTUIECKOro 0OMeHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas unpopmanus u JJTHK. Peanuzauus
IeHEeTUYeCKOM MHpopManuu B KieTKe. ['eHeTHMuYeckuil Koa M ero CBOMCTBA.
Tpanckpunuus — matpuunblii cuate3 PHK. Tpancmsiuust — 6uocunte3 Oenka.

KomupoBanue amuHokuca0T. Posb pubocom B OnocuHTe3e Oeka

4.5

Heknerounsie ¢opmbl xu3Hu — BuUpychl. Mcropust oTkpeitus BupycoB (I.U.
WBanoBckmii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIHHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHHMH, >XUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oynurens CITNa.

[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA

PasMHOXeHME 1 MHIMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

Knerounsnii 1ukiI, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza um mutos.
[Ipoueccel, mpoTtekaronyie B uHTEepdase. Permukanus — peakuus MaTPUIHOTO
cunreza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIL
JIumiouHbIA M TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAaOOpBL.  XPOMATHIBI.
[{utonornyeckue OCHOBBI PA3MHOXEHUS W HWHAUBUAYATBHOTO Pa3BUTH
OpraHU3MOB.

Henenne kinerkn — wmuto3. Craaun mutos3a. IIpounecchl, mpoucxopsiiue Ha

Pa3HBIX CTAAUAX MUTO3A. buonorunueckuii CMBICII MUTO3a

52

@dopMbl pa3MHOKEHHUsI OpraHu3MoB: Oecrojoe M mojoBoe. Bunbel Oecrnosoro
pa3sMHOXKEHHUsA: JeJIeHHE HaJBOE€, II0YKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE

KIIOHMPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIs1 CCIICKINN
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[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECIOI0ro.
Meiio3. Cragun wmeiio3za. Ilpouecchl, mpoucxopasdiue Ha CTaausIX MeHosa.
IloBenenne xpomocom B Meiosde. Kpoccunrosep. buonornueckuii cMmbici U

3Ha4YeHue Meio3a

5.4

['amerorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK Yy KHUBOTHBIX. [lonoBbIe
’KeJe3bl: CEMEHHUKH U An4yHuKU. OOpa3oBaHME M Pa3BUTHE IOJOBBIX KIETOK —
ramer (CrepMaro3ouj, SULEKIeTKa) — ciepMaToreHe3 u oorere3. OCoOEHHOCTH

CTPOEHMS SIMLEKIETOK U criepMaTo3ou10B. Omnonorsopenue. [laprenorenes

5.5

WunuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIILHOTO Pa3BUTHSI Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisuus, opraHoreres. IlocramOpronansHoe pa3Butue. Tumbl
MOCTAMOPUOHAIIBHOTO Pa3BUTHUS: MpsiMOe, HempsiMoe (IMuuHO4YHOe). BnusHue
Cpedbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIOCOOHBIC BBI3BIBATH BPOXKAEHHBIC
YPOACTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHHUs: CTPOCHUE CEMEHH,

CTaauu pa3BUTUSA

HaCJ'IC}lCTBCHHOCTI) U USMCHYUBOCTDb OPTraHU3MOB

6.1

[Ipenmer u 3agaun reHeTuku. Micropust pa3BuTHs T€HETHUKU. Bkian poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeTonbl T'eHETUKU
(rubpu0IOTNYECKUH, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUIA ).
OcHoOBHbIE TeHETHYECKHE NOHATHA. [ eHeTHYecKass CUMBOJIMKA, HCIIOJIb3yEeMasl B

cXemax CKpeINBaHUI

6.2

3aKOHOMEpPHOCTH HACJIeIOBaHUs TPU3HAKOB, YCTaHOBJIEHHbIE ['. Menuenem.
MonorubpuaHoe CKpenuBaHue. 3aKOH €IMHOO0Opa3usi THOPUIOB TEPBOTO
nokoneHusi. [lpaBwiio JTOMUHUpPOBaHHUA. 3aKOH pAaCHICTUICHHUS TPU3HAKOB.
I'mnoresa unctoTel ramet. [lonHOE M HEMOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe ckpemiMBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBaHHS MPHU3HAKOB.
[{utoreHeTn4eCKne OCHOBBI JIUTHOPUIIHOTO CKpPEIIMBAHUSA. AHAIU3UPYIOIIEe
ckpeuuBanue.  Vcmonp30BaHME — aHANM3UPYIOMIETO  CKPELIMBAHMUS — JJIA

OIPEACIICHUS I'CHOTUIIA ocobu

6.3

CuerieHHOe HacliefjoBanue mpu3HakoB. Pabora T. Moprana mo cuemnjieHHOMY
HAcJeIOBaHUIO TreHOB. HapylneHwe cremsieHuss TEeHOB B pe3ylibTaTe
KpOCCHHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [ eHeTrnyeckue
KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAesieHHe Mojia. AYyTOCOMBI M TOJIOBbIE
XxpoMocombl. ['oMorametHele M TeTeporamMeTHble opraHu3mbl. HacrienoBanue

IIPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

M3MeHIHUBOCTS. BI/IJII)I U3MCHYHNBOCTH: HCHACJICACTBCHHAs M HACJICIACTBCHHAs.




Ponep cpenpl B HEHAcneACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOJU(DHUKAIIMOHHON W3MEHYMBOCTU. BapuanmuoHHBIN psii W BapHallMOHHAS
kpuBasi. Hopma peakuuum mnpusHaka. KoinuyecTBeHHblE M KayeCTBEHHBIE

IIPU3HAKN U UX HOpMA pCaKIHH. CpolicTBa MO,HH(bHKaHHOHHOI;'I U3MEHYHNBOCTH

6.5

HacnenctBennasi, WM TEHOTUIHMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHAs
W3MEHYMBOCTh. MeHo3 M TOJOBOM TpolecC — OCHOBA KOMOWHATHBHOM
W3MEHUYUBOCTH. MyTalMoOHHAas W3MEHYMBOCTh. Kitaccupukamus MyTaruii:
TE€HHBbIE XPOMOCOMHBIE, T€HOMHBbIE. YacToTa ¥ NMpUYUHBI MyTaluid. MyTareHHbie
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HaCIEACTBEHHON n3MeHunBocty H.M.

BasunoBa

6.6

I'enetnka wuyenoBeka. Kapuotun uemoBeka. OCHOBHBIE METOJbI TE€HETHUKH
4eJI0BeKa: TeHEAIOTHYCCKUM, OM3HELIOBEIH, IIUTOTCHETUYCCKUI,
OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTHYecKuid. CoOBpeMEHHOE OmpeaeeHue
TE€HOTHIA: TOJHOIT€HOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIE C
nmomompio III[P-ananu3a. HacnencrBenHble 3a0ojieBaHUs 4YeIOBEKa: T'€HHBIC
Oose3Hn, 0OJIE3HU C HACIIEICTBEHHOW MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIC
6one3nu. ComaTHuecKue W TEHEPATUBHBIE MyTalnuu. [IpUHIMIBI 30pPOBOTO
oOpa3a JKU3HU, JUATHOCTHKH, NPOMDUIAKTUKA ¢ JICUYEHUS TEHETHYECKUX
Oosie3Hel. MeauKko-TeHeTHUEeCKOEe KOHCYJIbTUPOBAHKUE. 3HAYCHHE METUITMHCKOU

TCHCTUKHU B IPCAOTBPALICHUHN U JICUCHUH I'CHCTUICCKUX 3a00JICBaHUM YeJIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka U Tpolecc. 3apOKIeHUE CENeKUUU U JIOMECTHKAI[HS.
Yuyenne H.M. BaBunoBa o0 TeHTpaX NPOUCXOXKACHUS UM MHOT000pa3us
KYJBbTYpPHBIX pacTeHHil. LIeHTpbl MpouCcX0XAeHHs] JOMAIIHUX KUBOTHBIX. COpT,

mnmopoaa, miraMmm

7.2

CoBpeMeHHbIE METOJbl CeJIEKIMU. MaccoBbIf M MHIMBUAYAJIbHBIH OTOOPHI B
CENIEKIIMM PAcCTEHU M KUBOTHBIX. OIllEHKa 3KcTepbepa. biM3kopoiacTBeHHOE
CKpelyBaHue — WHOpuAMHr. Yucrass nauHus. CKpelMBaHUE YUCTBHIX JIMHUM.
I'etepo3uc, nnu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHue — ay TOPUIANHT.
Otnanénnas rubpuanszanuss U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIyYCHHE IIOJUIUIONAOB. JIOCTMIKEHHUS CEJNEKIUM PACTCHHM, >KMBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buorexHonorust kak oTpacib MPOU3BOJACTBA. ['€HHas WHXKEHepus. OTarbl
coznanust pekomOunHanTHOM JIHK u TpaHcrenneix opranm3moB. Kiertounas
nwxeHepus.  Kierouynele  KyJabTypbl. MHKpPOKJIOHAJIBHOE  PAa3MHOKEHUE
pactennil. KiioHMpoBaHME  BBICOKOIPOAYKTHUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHM3MOB. JKoJIorMueckue MU studeckue mnpobdiembl. MO — reHermuecku

MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI
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