JEIMAPTAMEHT I10 COITMAJIBHBIM BOITPOCAM
3aBo0yKOBCKad cpeaHasa o0meodpasoBarenbHas mKoa No 3,
¢unHan MyHHIMIIANBHOIO ABTOHOMHOTO
001meo0pa3oBaTeNIbHOTO YUPEIKIEHHA
3aBONIOYKOBCKOTO MYHHITHIIAIBEHOTO OKpYra

«3aBofoyKOBCKas cpemHas obuieobpasosarenbHas mwKoxa Ne 2»
(COIII Ne 3, dumuan MAOY «COIL Ne 2»)

PACCMOTPEHA COI'NTACOBAHA YTBEPAJIEHA

Ha 3acenannn [IIMO 3aMeCTHTENb JHpeKTopa QUIIHANAa  IIPHKA30M JHPEKTOPA ITKOJIE!
yaureneit EHI| IMunranésa A.A./ ot «I» aBrycra 2026 1.
IIporoxon Ne 4 oT «24» asrycra 2026 T. Ne 79/7- é

oT «28» asrycra 2026 1.

Pykopomutens:——= =
Mémun UM/ -

PABOYAS ITPOT'PAMMA
yuedHoro npeamera «buonorus. ba3osblii yposeHb»
YpoBenb cpeHero o0uero o0pazoBaHus

CocraBuTellb:
Jlemuna O.B.,
YHUTEIb OHOIOTHH

3aBo10yKOBCK, 2026



NOSICHUTEJIBHASA 3AINTACKA
Pabouyas nporpamma ydyebnoro npeamera «buonorus. ba3oseiii ypoenb» pazpaboTaHa Ha OCHOBE
cneaywomux gokymeHTor: — OI'OC COO, yre. npukazoMm MunoOpuayku PO or 17.05.2012 Ne 413 ¢
3M. oT 12.08.2022 Ne 732 (B 1€l CTBYIOIICH peIaKIIuK);

— [Mpuxaza Munnpocseuierus Poccun ot 19.03.2024 N 171 «O BHECEHWHM HM3MEHEHHUH B
HEKOTOpBIe MpuKa3sl MuHnCcTEepcTBa npocsenienus Poccuiickoii Menepanun, kacawommecs (eaepaIbHBIX
oOpa3zoBaTenbHbIX MPOrpaMM HavaabHOTO o0Iero oOpa3oBaHMsi, OCHOBHOrO oO0iiero odpa3oBaHus u
cpeaHero odiiero oopasoBaHus;

- IMpukaza Munnpocsemenus Poccun ot 09.10.2024 Ne 704 «O BHeceHMM M3MEHEHHH B
HEKOTOpkIe IpUKa3sl MunucTepeTsa npocsenienus Poccuiickoi ®enepanyn, kacatommecs (peaepanbHbIX
00pa3oBaTeNbHBIX MPOrpaMM HAYaJBLHOTO 00IIero oOpa3oBaHH, OCHOBHOTO OOLIEro 00Opa3oBaHUS U
cpenHero o0uero 00pasoBaHusmy;

- [Tpukaza Munnpocseuienuss Poccun ot 08.10.2025 Ne 729 «O BHeceHMM W3MEHEHUH B
HEKOTOpBIe TpuKa3sl MuHHcTepcTBa oOpa3zoBaHus U Hayku Poccuiickoii Denepauun 1 MunHmHCTEpcTBa
npocsenieHuss  Poccwmiickoii  ®Penepaumu,  Kacarommecs — ¢epepalibHbIX  FOCYapCTBEHHBIX
0o0pa3oBaTe/IbHBIX CTAaHAApTOB HaA4albHOrO OOIIEro, OCHOBHOIO 00mIero o0pa3oBaHMS W CPEIHEIO
ob1mero 0opa3oBaHU»;

- IMTpukaza Munucreperpa npocsenienust Poceniickoit @eaepaunu ot 10.11.2025 Ne 808 «O
BHECCHMHM W3MEHEHHMIl B HEKOTOpbie mpHKa3bl MuHMcTepcTBa npocBenieHus Poccuiickoit denepanyn,
Kacarommecs (denepanbHbix 00pazoBaTelbHBIX IPOrPaMM HAYadbHOrO OOLIEro 06pa3oBaHus, OCHOBHOIO
ob1ero oOpazoBaHus U CPeIHEr0 OOIIET0 00Pa30OBAHUNY;

- @OII COO, yrBepxkaéunoi npukazom Munucrepcrsa npocsenieaus P® or 18.05.2023
Ne 371 (c obnoBsienunem ot 12.07.2023 Ne 74228);

- [Monoxkenus o pabouux mporpaMMax yueOHbBIX MPeMEeTOB, YIeOHBIX KYPCOB (B TOM YHUCIIE
KYPCOB BHEYPOUHOM JICATEIBLHOCTH), Y4eOHBIX MOjyJIeH, pa3pabdaTbiBaeéMbIX Ha OCHOBE OOHOBJIEHHBIX
OI'OC u B coorBercTBUM ¢ TpeOoBaHUsIMU DejepanbHbIX 00pa30BaTENBbHBIX IPOrpPaMM HAa4valbHOIO
obmiero, ocHOBHOTO 001Iero, cpeaHero odiiero obpaszoauus oT 16 urons 2025 r. Ne 25 (mpukas ot
16.06.2025 Ne 107-0).

ITpu pa3zpaboTke MPOTpaMMBbI 10 OMOJIOTHH TEOPETHYECKY) OCHOBY IS OTIPEIEJICHHUS TOIX0/I0B K
GopmupoBanuto  cojep:kaHus ydyeOHoro mnpeamera «buonorus» COCTaBUIM:  KOHIENTYalbHbIE
nonoskenuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH LENCH, COJEPIKAHUSA, PE3Y/IbTATOB OOYUYEHHS U
TpeOOBaHWil K YPOBHIO MOJIFOTOBKH BBIMYCKHHKOB, TOJNOXKEHHA 00 OOHIMX NENAX W NPUHIHNAX,
XapaKkTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI cpejlHero obuiero odpasosanus B Poccuiickoi
Denepaiiy, a Takke MOJ0kKeHUs o crenuduke OHOIOTHH, eé 3HAUeHUH B TIO3HAHUU JKUBOU MPUPOIBI U
o0ecrieyeHMM CyHIeCTBOBaHMA 4yejoBeyeckoro oOmiecta. CornacHoO Ha3BaHHBIM  MOJIOKEHUAM,
oTIpe/ie/ieHbI OCHOBHBIE (DYHKIIHH ITPOTPAMMBI 110 OMONIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouomoruu Aa€r mpeacTaBieHHe o uensx, o0 obuieii crparerun oOydeHus,
BOCIIMTAHMUS W Pa3BHTUS OOydYalomMxcs cpejcrBamu ydeOHoro npeamera «buosiorusi», onpeaenser
o0s3aTeNlbHOE TIPEJIMETHOE COJIEpKaHUe, ero CTPYKTYpPYy, pachpelelieHHe MO pasfeliaM U TeMmam,
PEKOMEHIyeMYI0 MOCeI0BaTeNbHOCTh U3YUYEHHUs] yueOHOro martepuana ¢ y4€TOM MEKNPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTHKH 00Opa30BATENIbHOTO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEIH
o0yyaromuxcs.

B nporpamme 1no OHONOrHH TakXe YYMTHIBAIOTCA TPEOOBAHUSA K IJIAHUPYEMbIM JIHYHOCTHBIM,
MeTanpeIMeTHBIM U MPeJIMETHBIM pe3ybTaTaM o0yueHus B (JOPMUPOBAHUN OCHOBHBIX BH/IOB yueOHO-
MO3HABATEJILHON  ACATEILHOCTH/YHEOHBIX JCHCTBMH OOYy4HaloImMXCsd [0 OCBOCHMIO  COJEp/KaHUs
O1osIoruuecKoro o0Opa3zoBaHusl.

B mporpamme mno Ouomorum (10-11 xmaccel, 0a30BbIii ypOBEHb) peanH30BaH TMPUHIIUI
MPEEeMCTBEHHOCTH B M3YUYeHHH OMOJIOrMH, Ollaroaps 4emMy B Hel MpOCMaTpHUBAETCs HANPABICHHOCTh HA
pa3BUTHE 3HAHWH, CBA3aHHBIX C (JOPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, IEHHOCTHBIX
OpMEHTALMI JTMYHOCTH, IKOJIIOTMYECKOr0 MBIIUICHUS, MPEACTaBICHUH O 370pOBOM 00pa3e XH3HU U



OepexkHBIM OTHOIIEHMEM K OKpysKaromieil mnpupomHoit cpenme. [losTomy Hapsmy ¢ u3ydeHHEM
00111e0H0I0rHIecKuX TEOPUH, a TakKe 3HAaHUH O CTPOSHMH JKUBBIX CHCTEM PAa3HOTO PaHra M CyUIHOCTH
OCHOBHBIX MPOTCKAIOIIMX B HUX TMPOIECCCOB B TNpOTpaMMe IO OHOIOTMH yJACICHO BHHMaHHC
MCIOIL30BAHHUIO TIOTYYEHHBIX 3HAHUI B TIOBCEJHEBHOMN 5KU3HH JIJISl PElIeHUs IPUKIAIHBIX 33/1a4, B TOM
yucile:  NPOMIAKTHKH  HAcCJEACTBEHHBIX  3a0D0OJeBaHMH  4YEJIOBEKAa,  MEJUKO-I€HETHYECKOro
KOHCYJIbTHPOBaHHs, OOOCHOBAaHHMS DKOJOTMYECKH IIEecO00pa3sHOr0 TMMOBEAEHHUS B OKPYIKAIOLIEH
IPUPOIHOI cpesie, aHaIU3a BIUSHUS X039HCTBEHHOH JIeTeIbHOCTH Ye/IOBEKa Ha COCTOSHUE NPUPO/IHBIX
U MCKYCCTBEHHBIX 9KOCHCTEM. Y CHICHHE BHUMAHUS K MPUKIAAHON HANPaBICHHOCTH yueOHOro mpeamera
«buonorus» NpoOIMKTOBAaHO HEOOXOAMMOCTBIO oOOecnedyeHus YCIOBUH A pelleHHs OJHOH U3
aKTyaJIbHBIX 3a/1au IIKOJIBHOI0 OMOJI0rHyecKkoro o0pa3oBaHus, KOTopas npejrnoaraer (JopMHUpOBaHHE Y
o0yd4alomuxcs CMOCOOHOCTH — aganTHPOBAaThCS K  W3MEHEHHSIM  JUHAMHYHO  Pa3BHBAIONIETOCs
COBPEMEHHOTO MHpa.

buosnorus Ha ypoBHE cpeqHEro o0Iero oopa3oBaHus 3aHUMAcT BakHOE MecTo. OHa obecrieynBacT
(opmupoBaHue y 00y4alOUIMXCA MPeACTaBICHUH O HAy4YHOH KapTHHE MMpa, paciuupser U ododuiaer
3HAHHUA O JKHBOH NPHPOAE, € OTIWYHUTCIBHBIX NMPHU3HAKAX — YPOBHCBOH OpPraHM3alliM M JBOJIIOLIHH,
co3ma€T YCIOBMA Ui TIO3HAHHMS 3aKOHOB JKWUBOW MpHpOasl, (GopMupoBanus (GyHKIHOHATLHON
rPaMOTHOCTH, HABBLIKOB 3JIOpOBOro M 0Oe30macHoro o0pasa >KU3HHM, HKOJOIMYECKOro MbIIIEHHS,
[[EHHOCTHOTO OTHOMLICHUS K JKHBOI NPHPOJIE H YETIOBEKY.

bosbiioe 3nauenre GHONOTHS HMMEET TAKiKe Ul PELICHUs] BOCITHTATEIbHBIX H Pa3BUBAIOIINX 3a71a4
cpeaHero obuero odpasopaHus, coumanu3anuu oOydarommxcs. M3yuenue Ouosormu obecrieuusaer
ycinoBus ans (popMHpOBaHUS MHTEUIEKTYATbHBIX, KOMMYHHKAIIHOHHBIX M MH(OPMAIHOHHBIX HABBIKOB,
3CTETHYECKOH KyIbTYphI, CHOCOOCTBYET MHTErpaluv OMOJOTMYECKHX 3HAHMH C INPEACTaBIECHHAMH W3
APYTHX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (DM3UKH, XUMHUH U reorpaduu. Ha3BaHHEIC MOMOXKCHUS O
npeaHa3HayeHun yueOHoro npeamera «buomorus» cocTaBuiM OCHOBY IS OIpEAETIeHHs MOAXOM0B K
0TOOPY U CTPYKTYPHPOBAHHIO €0 COACPIKaHMsA, IIPEICTABICHHOIO B IPOrpaMMe 1o OHOJIOrHH.

OT16op conepkanus yueOHoro npeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3HLINIT
KYJILTYpOCOOOPa3HOIro 110/1X0/1a, B COOTBETCTBHM C KOTOPLIM 0Oyyaromiuecs J0JKHbl OCBOUThL 3HAHUS U
yMeHHs, 3HauuMble 11 (OPMHUPOBaHHs OOMICH KyJIbTYpbl, OMNpEIC/ISIONINEG aJCKBATHOE MOBEACHHE
4eJI0BeKa B OKPYIKAIOIIEH NPUPOHOH cpele, BOCTpeOOBaHHbIE B ITOBCEIHEBHON KU3HU U MPAKTHUECKON
nestenbHOCTH. Oco0oe MecTo B 3TOM CHCTEME 3HAHUHM 3aHHUMAIOT 3JIEMEHTHI COJEPIKAHUS, KOTOpbIe
CITy’KaT OCHOBOM Ansi (hopMHUpOBaHMS TPEACTABICHUH O COBPEMEHHON eCTECTBEHHO-HAYYHOM KapTHHE
MHpPa M [IEHHOCTHBIX OPHEHTALMSAX JIMYHOCTH, CHOCOOCTBYIONMX T'yMaHU3alMH OHOIIOrHYECKOro
obOpa3oBaHusI.

CTtpyKTypupoBaHue cojepkaHus yueOHOro Marepuasna B IporpamMmme 1o OHOJIOrHH OCYIECTBIEHO C
y4€TOM IPUOPUTETHOTO 3HAYEHHUA 3HAHUH 00 OTIMYUTENBHBIX OCOOCHHOCTAX XKHMBOW NPUPOABI, O €
YPOBHEBOH OpraHM3alMM M HBONIOUHMH. B cOOTBETCTBMHM ¢ ITHM B CTpyKType y4eOHOro mpeamera
«Buosorusy BblJIeNIeHbI CIIS/IYIOLIHE ColepKaTebHble JIMHUM: «buonorus kak Hayka. MeTo/ibl HayuHOro
no3Hauus», «Kimerka kak Owonormueckas cucreman, «OpraHu3m Kak OHOIOrHYecKas CHCTEMay,
«CucremMa ¥ MHOrooOpasue OpraHMYeCKOro MHpa», «IBOIIOLHSA KMBOW MPHPOIBD», «IKOCHCTEMBI H
MPUCYILIHE UM 3aKOHOMEPHOCTH.

Ilene wu3yuenus yueOHoro mpeamera «buomorus;»y Ha 06a30BOM ypOBHE — OBJaJcHUE
00y4alomMMHCA 3HAHUAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpPraHu3aliy AKHBbIX CUCTEM Pa3HOro paHra
U IprOOPETCHUE YMCHHI MCIIONIB30BATh 3TH 3HAHHS JUIS TPAMOTHBIX JCHCTBHI B OTHOIICHUH OOBEKTOB
KUBOM NPUPO/IbI M PELIEHUS PA3INYHBIX KU3HEHHBIX IPOOIIEM.

Joctmkenne wnend  u3ydeHus ydeOHoro mpeamera «buosmorms» Ha 0a30BOM  ypoBHE
o0ecrneunBaeTCs pelIeHHEM CIEAYFOIINX 3a/1a4:

OCBOEHHE O00YYalOIUMHCS CHCTEMbl 3HAHUH O OMOJIOrMYECKMX TEOpHsIX, YYEHHsX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHIaX, CIYXKAI(UX OCHOBOIl /Ui (JOPMHPOBAHHUS MPEICTABICHUI O
€CTECTBEHHO-HAYYHOH KapTMHE MHpPa, O METOJaX HAyYHOrO IO3HAHMA, CTPOSHHUH, MHOTrOOOpasuH U
0COOCHHOCTSIX JKHBBIX CHCTEM Pa3HOI0 YPOBHS OpraHW3alliH, BBIIAIOLUIMXCS OTKPBITHAX M COBPEMEHHBIX
MCCIeIOBaHUsIX B OMOTIOTHHY;



tdhopMmupoBanue y O00y4arOmMXCS  MO3HABATENBHBIX, WHTEIJIEKTYalbHBIX U  TBOPYECKHUX
crocoOHOCTEH B Npolecce aHaIu3a JaHHBIX O IYTAX pa3BUTHA B OMOJIOIMH HAy4HBIX B3IJIAI0B, MISH M
MOJIXO/0B K H3YYCHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allliH;

CcTaHoBJIeHWE y oOywatommxcs oOmeld KynbTypbl, (ODYHKIHOHATBLHOW TI'PaMOTHOCTH, Pa3BUTHE
YMEHHUH 00BACHATEL U OLICHUBATL ABJICHHS OKPYKAKOLIETO MUPA JKUBOH NPUPO/IbI HA OCHOBAHHMY 3HAHUN U
OTIBITA, TIOYYEHHBIX NIPH U3YUYECHUH OUOJIOTHH;

(hopmupoBanue y oOyudalomuXcss YMEHUH WILTIOCTPUPOBATh 3HadYeHHe OMOIOrHYecKuX 3HaHWM B
MPAaKTHYECKON JCATENIBHOCTH 4YEIOBEKA, PA3BUTHU COBPEMCHHBIX MEJUIIMHCKHX TEXHOJIOTHH W
arpoOHOTEXHOJIOTHH;

BOCITUTaHUE YOeXKJIEHHOCTH B  BO3MOKHOCTM TIO3HAHWS YEIIOBEKOM JKHBOH  IIPUPOJIBI,
He0OXOAUMOCTH OEpe)KHOTO OTHOLIEHUSI K Hel, COOMIONEeHHS HJTHYECKHX HOPM TMpPH TPOBEIACHUU
OMOIOrHYECKHX UCCIIEI0BAHUH;

OCO3HAHHUC 1ICHHOCTH OMOJIOTMYECKUX 3HAHMI [UIS OBBIIICHUS YPOBHS 3KOJIOTHYECKOHN KYJIBTYPHI,
Ans GopMUpPOBAHMS HAYYHOTO MHPOBO33PEHUS;

IPUMEHEHHE NPHOOPETEHHBIX 3HAHUN U YMEHHH B IIOBCEAHEBHOM KU3HH VIS OLCHKH IOCICACTBHH
CBOEH JIEATENILHOCTH MO OTHOLIEHMIO K OKPYKaIowIeH cpeje, COOCTBEHHOMY 3J0pPOBBI0, 00OCHOBAHUE U
cobutoieHe Mep NMpoPHIAKTUKH 3a00IeBaHUIA.

B cucreme cpennero odiiero odpazoBanus «buosnorus», uzyuaemas Ha 0a30BOM YpOBHE, SIBISICTCS
o0s3aTebHBIM Y4eOHBIM MTPEIMETOM, BXOIAIIMM B COCTAB MpeaMeTHOH o0nactu «EcTecTBeHHO-Hay4HbIe
peMETHD).

Jns uzydenns 6Guonoruu Ha 6a30BOM ypPOBHE cpeiHero ooiiero oopazoBaHusi OTBOIUTCS 68 4acoB:
B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kiacce — 34 gaca (1 gac B Hejieuno).

[Tpodopuerannonnas padorta Ha ypokax Ouonoruu B 10-11 Kimaccax HampaBlIicHA Ha OCO3HAHHBIN
BbI0Op mnpodeccuu uepe3 yriaybieHde B NpeaMeT, MOHUMAaHHE COBPEMEHHBIX HANpaBIeHUH HAYKH U
TpedoBanmii K criemanucram. Peanmzauusa Exunoi moxenu npodopuentaunn (EMII) npeaycmarpusaer
MCIIOJIB30BAHME TMPO(GOPUEHTAIIMOHHOTO nNoTeHnuana ypoka B 10-11 kmaccax. HanpaBnenus
npoopHeHTallMd HA YpokKax OHONOrMM B CTapIIMX Kjaccax OCYIIECTBISETCS uepe3 3HAKOMCTBO ¢
COBPEMEHHBIMH OHOJIOTUYECKUMHU HpodeccHs My, YIIyONneéHHbIH pa30op mnpodeccHii, CBA3AHHBIX C
OMOTEXHOJIOTHAMM, TeHHOM HHKeHepuei, OMonH(pOpPMaTHKOH, YKOJIOTHEH, MEIUITMHOH, (hapMaKoIorHei.
AKIEHT HA MEXIUCHHIUIMHAPHBIE CHENHalbHOCTH: Ouodusnuka, OMOXMMHUS, HEHPOICHXOJIOTHS,
KOCMHUYECKas OMOTOTHSL.

dopmMupoBaHHE NMPAKTHYECKUX HABBIKOB
Pabota ¢ nabopatopHasiM 000py/10BaHHEM (MHUKPOCKOIIBL, PCAKTHBHI).

[IpoekTHas u uccnenoBarensCKas AesTeNbHOCTD
VY4yactue B Hay4YHBIX NPOCKTAX.

[ToaroroBka paboT s KOHKYpCOB (Hanpumep, «bonbiine Be30Bb», «lllar B Oyayiee»).

B3aumoieiicTBue ¢ npodeccruonaiamu
[Ipurnamenue Bpaueil, BeimyckHUKOB BY30B, npeacraButesncii OMOTEX - KOMIAHUM A5 ICKIUH U
MacTep-KiIaccos.

DKCKYPCHH B HAYYHbIE HHCTUTYThI, J1JaDOpAaTOPUH, MEIULINHCKHE LIEHTPBI.

Pazsutue soft skills

Pabora B koman1e HaJl MCCIIE/IOBAHUSAMM.

[1yOnuyHBIe BBICTYIIICHUS € 3aI[UTON MPOCKTOR.

Kputnueckoe mbliieHue: aHallW3 HAYYHBIX cTaTeil, guckyccuu o 6uostuke ('MO, kinoHupoBanue,
PEAAKTHPOBAHUE FCHOMA).

BocnuraTtensHbii moTeHnnan yuednoro npeameta «buomornsy peanusyercs depes:

HCIIOJIb30BAHNE BOCIUTATENBHBIX BO3MOKHOCTEH cojlepykaHusi ydeOHOro npejamera Ul co3JaHus
OaronpusSTHBIX YCIOBHH ISl PA3BUTHS COLIMAIIEHO 3HAYMMBIX OTHOIICHHUH HIKOJIBHUKOB U MPEXK/IC BCETO
LEHHOCTHBIX ~OTHOLIEHMH HYEpe3 JIEMOHCTPalHi0  o0y4arolmuMmcsi T[PUMEPOB  OTBETCTBEHHOTO,
I'PaXK/JAHCKOTO T[OBE/ICHHS, [POSABICHUSA YEIOBEKOIOOUs © Jo0pocepieyHocTH, depe3 1moadop



COOTBETCTBYIOIINX TEKCTOB Il YTEHUs, 3a71a4 [IJIs PEIICHUs, MPOOIEMHBIX CUTYAIHil 17151 00CYKICHHS B
Kjacce;

NPUMCHCHHC Ha YPOKE aJCKBATHBIX OCOOBIM MOTPEOHOCTAM OOYHYAIOUIMXCS W WX PCalbHBIM
BO3MOXKHOCTSM (POpM OpraHu3alliu: JAUTAKTHYECKUX MATepHasiOB, CTUMYIHPYIOIIUX MMO3HABATEILHYIO
MOTHBALMIO 00yUaroIuxcs;

MPUBJICYCHUE BHUMaHU 00YYarOIINXCA K IEHHOCTHOMY aCleKTy M3Y4aeMbIX HA yPOKax sBICHWA,
opraiusauusi uX paboThl ¢ MojJy4aeMoil Ha YpOKe COIMaIBbHO 3HAUMMO# HHpOpMaLHel - HHULIMMPOBaHHE
ee 00CYKICHHSI, BEICKA3BIBAHUS 00YJIaIOIUMHCS CBOCTO MHEHHS 110 €€ MMOBOY, BRIPAOOTKH CBOCTO K HEMH
OTHOILICHHS;

HCIIO/Ib30BaHHE HA YPOKE aJE€KBaTHBIX KOMMYHHKATHBHBIX M KOMMYHHKAIIHOHHBIX (LH(POBBIX)
TEXHOJIOTHI;

OpraH{3alysa B3aHMOIIOMOIIM 00yYalOIIMXCs APYT JAPYTY B paMKaX YPOUHOH JIEATCIbHOCTH.

NJIAHUPYEMBIE PE3VYJIBTATHI OCBOEHUA VYYEEHOI'O MNPEJIMETA
«BHOJIOI'S»

Cornacto ®I'OC COO, ycranaBiuBaroTcs TpeOOBaHHUS K pe3ysbTaTaM OCBOCHMS O0YYArOIIMMUCS
MPOrpaMM CpeIHEro 0011ero 00pa3oBaHuA: IMYHOCTHBIM, METATPEAMETHBIM U TIPEMETHBIM.

JUYHOCTHBIE PE3YJIBTATHI

B cTpyKType NUYHOCTHBIX Pe3yJIbTAaTOB OCBOEHHUS MpeameTa «BHOIOTHs» BbIIEIeHBI CIeAYIOLue
COCTABJIAIOIIME: OCO3HAHHE O0YYaIOIIUMHUCH POCCUHCKOM IPAXKIAaHCKOH MJICHTHYHOCTH — I'OTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH W CAMOOIIPEICIICHUIO, HATHYNE MOTHBALMKM K 00y4YCHHUIO OHOJIOrny,
Le/IeHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOeKIeHWH TUYHOCTH HA OCHOBE KITFOYEBBIX IEHHOCTEH U
MCTOPUYECKUX TPAJMULIUI Pa3BUTHsI OUOIOrHUECKOTO 3HAHHS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOLHXCs
PYKOBOJACTBOBAaThLCA B CBOCH JIEATENBHOCTH I1[€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIHUMH
cucteme Ouonmornyeckoro o0pa3oBaHus, HAJIUYHE SKOIOIMUECKOr0 I[PABOCO3ZHAHUS, CIIOCOOHOCTH
CTABUTH [1€JIU U CTPOUTH KU3HEHHBIE TIAHBL.

JluunocTHbie pe3ynpTaThl OcBOeHUA npeameTa «buonorus» nocruraloTes B enuMHCTBE Y4eOHOH M
BOCIIMTATEJILHOM JIESATEIBHOCTH B COOTBETCTBUHM C TPAJAULIHOHHBIMHA POCCHHCKMMH COLIUOKYJIBTYPHBIMH,
HCTOPUYECKUMH U yXOBHO-HPABCTBEHHBIMU IEHHOCTSMH, MPHUHATHIMH B 0OIecTBe MpaBWIaMH U
HOpPMAaMH IOBEJIEHHA U CHOCOOCTBYIOT IPOIECCAM CAMOIO3HAHMsA, CAMOBOCIIMTAHHUS M CaMOPAa3BUTHS,
pa3BUTHs BHYTPEHHEH TO3UIMH JIUYHOCTH, MATPHOTH3MA, YBAKCHMA K 3aKOHY H TPaBOINOPAIKY,
YeJOBEKY TPY/Ia M CTaplieMy TOKOJIEHHIO, B3aHMHOIO YBaXKeHHsI, OEpekKHOT0 OTHOLIEHUS K KYJIbTYPHOMY
HAaclleJMIO W TPAJMIMSIM MHOIOHAIlMOHAILHOIO Hapojaa Poccuiickoil @epepaiyu, npupojge u
OKpYyKaroIiei cpere.

JlnuHocTHBIE pe3ynbTarThl OcBOeHHMs yueOHOro mnpeamera «buonorus» AOKHBI OTpaxkarh
TOTOBHOCTB ¥ CIIOCOOHOCTH 0OYUaIOIIMXCSl PYKOBOJACTBOBATLCS C(POPMHUPOBAHHOIN BHYTPEHHEH MO3ULIHEH
JIMYHOCTH, CHUCTEMOH  I[IGHHOCTHBIX  OpHEHTAIMH, TO3MTHBHBIX  BHYTPEHHHUX  YOEKICHHH,
COOTBETCTBYIOIIMX TPAJAMIMOHHBIM LEHHOCTSM POCCUICKOro o01IecTBa, PACIIMPEHHE KU3HEHHOIO
OTbITA W ONBITA JEATENILHOCTH B TMPOIECCE pealu3aliid OCHOBHBIX HAMpPABIEHUH BOCIHUTATEILHON
AeSATEe/IbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOr0 BOCIIHTAHMS:

c(hOpMHPOBAHHOCTh TPAXKAAHCKON MO3ULIUU OOydarolIerocs Kak aKTHBHOTO M OTBETCTBEHHOTO
4iieHa POCCUIHCKOro 001IecTBa;

0CO3HAHHE CBOMX KOHCTHTYI[HOHHBIX MpaB U 0043aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOMIOPAIKA;

TFOTOBHOCTh K COBMECTHOI TBOPUECKOH JEATENLHOCTH MPH CO3aHUN YYEOHBIX NIPOEKTOB, PELICHHH
yueOHBIX M MM03HABATEIBHBIX 3a/1a4, BITIOTHEHUHU OUOIOTHYECKUX IKCIIEPHMEHTOB;

CMOCOOHOCTE OMpENENATh COOCTBEHHYIO MO3UIHIO MO OTHOIIEHUIO K SBICHHAM COBPEMEHHOMH
HH3HU U OOBICHATD €€,

yMEHHE YUUTHIBATh B CBOUX /IEHCTBUSAX HEOOXOJAUMOCTh KOHCTPYKTUBHOTO B3aMMOJIEIHCTBYS JF01eit
C pa3sHbIMH YOEKISHUSMHU, KYJILTYPHBIMU LIEHHOCTSMU H COLIUAIILHBIM OJIOKEHHEM;



TOTOBHOCTh K COTPYZHHYECTBY B TPOLECCE COBMECTHOTO BBIMOTHEHHS Y4eOHBIX, MO3HABATEIBHBIX
M HMCCIENOBATEIbCKUX 3a/1a4, YBAKHTEIBHOIO OTHOIIEHHS K MHEHHMIO OINIOHEHTOB IPH 00CYXJICHUM
CTIOPHBIX BOTIPOCOB OMOJIOTHYECKOTO COJCPIKAHHUS;

TOTOBHOCTh K TYMaHUTAPHOH U BOIIOHTEPCKON J1eATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHHUSA:

chOpMUPOBAHHOCTH POCCUICKOI TPaskIaHCKON MIACHTUYHOCTH, MATPHOTH3MA, YBAKEHHUS K CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTH Tepesl PoauHoM, ropjioctu 3a cBoil kpai, cBoto PosuHy, CBOH A3bIK U
KYJIBTYpPY, NpOLIIJIO€ H HACTOAIICE MHOTOHAITHOHAJIEHOI'O HApOda POCCHH;

IIEHHOCTHOE OTHOIIEHWE K IPUPOJHOMY HACIEAMI0 M MaMATHUKAM TMPHPOIBI, JIOCTHKEHHAM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CTIOCOOHOCTL OIIEHUBATh BK/I4[ POCCHHCKHX YYEHBIX B CTAHOBICHHWE M pa3BUTHE OWONIOTHH,
MOHUMAaHHA 3HaYeHUs OMOJIOTHM B MO3HAHWH 3aKOHOB IPHUPOJILI, B KM3HM YE/IOBEKa M COBPEMEHHOTO
o0OmecTra;

uneitnas yoex1EHHOCTb, TOTOBHOCTh K CITy)KEeHHIO U 3amure OTedecTBa, OTBETCTBEHHOCTh 3a €ro
Cyas0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

OCO3HAaHHUE JYXOBHBIX IIEHHOCTEH POCCHIHCKOTO HAPOJIa;

CC])OpMHpOBaHHOCTB HPABCTBCHHOT'O CO3HAHWSA, S THYCCKOI'O ITOBCICHHA ]

CMOCOOHOCTh OLIEHMBAaTh CHTYAlHIO W TIPHHUMATh OCO3HAHHBIE DPELIEHHUS, OPUEHTUPYSCh Ha
MOpAaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JTUYHOTO BKIA/a B MOCTPOCHHE YCTOHYNBOTO OyayIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTENAM, CO3/IaHHI0 CEMBbH HAa OCHOBE OCO3HAHHOI'O
MPUHATHUS LICHHOCTEH CeMEHHOMN JXN3HH B COOTBETCTBHUH C TPAIUIUAMH HapoJoB Poccuu;

4) 7¢TeTHYeCKOro BOCIIMTAHMSA:

ACTETHYECKOEC OTHOLICHHE K MHUPY, BKIIOYas 3CTETHKY OblTa, HAy4yHOI'0O M TEXHHYECKOIO
TBOPYECTBA, CMIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHI;

MOHMMaHUE SMOLIMOHAIIBHOIO BO3/IeHCTBHSI AKHBOH IPUPOJILI U €€ LIEHHOCTH;

FOTOBHOCTE K CaMOBBIPAXKCHHIO B Pa3HBIX BHAAX HCKYCCTB4, CTPCMIICHHC IIPOABIATE KaucCTBa
TBOPYECKOH THYHOCTH;

5) ¢usuueckoro BoOCIHTAHMS, (OPMHPOBAHHS KYJbTYPbI 3A0POBbS W 3MOLHHOHAJILHOIO
Oaaromoay4ms:

MOHUMAHHE M peali3alus 3/0poBoro u Oe3onacHoro odpasa KU3HM (340pOBOE IMHTAHHE,
COONIOICHUE TUTHCHWYECKHUX TPaBHA W HOPM, COaTaHCHPOBAHHBIM PEXHM 3aHATHH M OTHAbIXA,
perynsapHas (u3znuyeckas aKTHBHOCTE), O€peKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PM3HYECKOMY H IICHXHYECKOMY 3JI0POBBIO;

NOHHMAHHE [EHHOCTH TMPaBUI WHIMBHIYANbHOTO M KOJJIEKTHBHOTO OE30MacHOro TOBEICHUS B
CUTYaIMSIX, YIPOXKAIOIIUX 3/10POBbIO U JKU3HHU JIIOJIEH;

OCO3HaHHC HOCJ’[C,I[CTBHﬁ H HENIpUATHA BPEOHBIX IMPHUBLIYUCK (ynOTpCGHCHHH aJIKOToJIsl, HAPKOTHKOB,
KypeHus);

6) TPY10BOr0 BOCIIHTAHUS:

TOTOBHOCTB K TPYIY, OCO3HAHHE IIEHHOCTH MAaCTEePCTBa, TPYA0II00ue;

rOTOBHOCTh K AaKTHBHOH JIEATENHOCTH TEXHOJOIMYECKOH M COIMaJIbHOH HarpaB/IEHHOCTH,
CTIOCOOHOCTH HHUITUHPOBATH, IIAHUPOBATH W CAMOCTOATEILHO BHIMIOIHATE TAKYIO ICATCIBHOCTE;

UHTEpeC K pa3nuyHbIM cepam npodeccHoHAnbHOM  AeATeNnbLHOCTH, YMEHHE COBepLIaTh
0CO3HaHHBIA BEIOOP Oy/aylLuel MPO(PECCHH U Peal30BbIBATE COOCTBEHHBIE KH3HEHHbIC ILJIAHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO M caM000Pa30BaHUIO HA TIPOTSHKEHUH BCEH JKHU3HH;

7) DKOJIOrHYeCKOro BOCIIHTAHMS:

SKOJIOTHYCCKH HCJ'ICCOOGPQBHOC OTHOMICHHUE K IIPHPOAE KaK HCTOYHHKY KHM3HH Ha 3CMJ'IC, OCHOBE ¢
CYIIECTBOBAHMUA;

IMOBBILLICHUE YPOBHS 3KOJIOIHYECKOI KYJIBTYPBI: IPUOOPETEHHUE ONbITA TUIAHHPOBAHUS [TOCTYIIKOB U
OLIEHKH WX BO3MOJKHBIX MOCIIEACTBHIL IJIS1 OKPYIKaKOIIei cpemb;



0CO3HaHHE TI00aNBHOTO XapaKTepa IKOIOTHYECKUX MPOOIeM U MyTel UX peuieHHs;

CMOCOOHOCTh MCIOIB30BaTh NMPHOOpeTaeMble NMPH HM3y4E€HWH OWOJOIHMHM 3HAHUA H YMEHHs IpH
pelicHUH npo0ieM, CBA3aHHBIX C pallMOHAIBHBIM MPHUPOIONOIL30BAHHECM (COOIOICHUE TPaBUI
MOBEJCHHUS B TNPUPOJE, HANPABICHHBIX HA COXPAaHEHHME PABHOBECHS B JKOCHCTEMAaX, OXpaHy BHIIOB,
sKOCcHCTEM, OHochepsl);

aKTMBHOE HEIpPUSATHE [CHCTBHIl, NMPUHOCAIIMX BPEJ OKpPY’KalolIed MPUPOAHON Cpelae, yMEHHE
IPOTHO3UPOBATL HEOJIArONPUATHBIE 3KOJIOIHYECKHe [OCHeJCTBUS TpeANPUHUMAEMBbIX JISHCTBUA U
MpeIOTBPAIATh HX;

HAIM4YHE PA3BUTOrO IKOIOTMYECKOTO MBILIIEHHUSA, IKOJIOTHYECKON KYIbTYpPbl, ONbITA JAEATEIbHOCTH
9KOJIOTMYECKOH  HANpaBlIeHHOCTH, YMEHUs  PYKOBOJCTBOBaTbCS MMM B [I03HaBaTEJbHOH,
KOMMYHHUKATUBHOW M COIHAIBHOM TPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAaKTHYECKOH AEATETbHOCTH
9KOJIOTHYECKOH HANPaBIEHHOCTH;

8) IeHHOCTH HAYYHOTO NMO3HAHUA:

c¢(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO PAa3BHTHS HAYKH
M OOLICCTBEHHON NPAaKTHKH, OCHOBAHHOIO HA JMAJOre KyJIbTYp, CIOCOOCTBYIOUIETO OCO3HAHUIO CBOETO
MECTa B MOJUKYJIbTYPHOM MHUPE;

COBEPIIEHCTBOBAHHE SI3bIKOBOM M UMTATEILCKON KYJIBTYPbl KaK CPeJCTBA B3aUMOJIECHCTBUS MEXK]Y
TIOJBMH U TIO3HAHHS MHPA;

MOHUMAHUE CcHeuupUKH OMOIOTMM KaK HayKd, OcOo3HaHuis e€ poid B (OPMHPOBAHUH
PAlMOHAIIBHOIO HAYYHOIO MBILUIEHHUS, CO3JIAHUU LIEJIOCTHOIO IPEJCTABIEHUS 00 OKpYXKarolleM MHpe
KaK O €JIMHCTBE MPHUPO/IbI, UETOBeKa U 00I1eCTBA, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEIH U pelIeHuU
1npo0JIeM COXpaHEeHHs IIPUPOIHOTO PAaBHOBECHS;

yOEK1EHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMCHHOM LMBHIM3alUU: OOCCIICYCHUS HOBOTO
YpOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHHUE TMEPCHEeKTUBHBIX OMOTEXHOIOrHH, CrNOCOOHBIX peliaTh
PECYPCHBIC TPOOJIEMbI Pa3BUTHS YEI0BEUECTBA, NOMCKA MyTEH BBIXOJA M3 IVIODAIBHBIX IKOIOIMYECKHX
npoOseM © oOecrneyeHHs Mepexoja K YCTOHYMBOMY Pa3BHTHIO, PAIlMOHAIBHOMY HCHOJIB30BAHUIO
IPUPOIHBIX pecypcoB U (GOPMHUPOBAHIIO HOBBIX CTAHIAPTOB JKH3HM;

3aMHTEPECOBAHHOCTh B MOJTYYEHHH OHOTOTMYECKHX 3HAHHWH B IE/ISIX MOBBIIICHUS 00IIeH KyJIbTYpBI,
€CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, KaK COCTABHOW 4acTh  (YHKIMOHAJIBHOH TPaAaMOTHOCTH
o0yyaromuxcs, (OpMHPYEMOH NPU U3YUECHHH OHUOJIOT U,

MOHMMAHUE CYHIIHOCTH METOIOB MO3HAHWUS, UCMOIb3YyEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MCIIOJIB30BaTh [0JIy4aeMble 3HAHMA JUld aHalu3a M OOBACHEHMH ABICHMH OKpYKAIOLIEro MUpa M
NPOUCXO/SIIMX B HEM HM3MCHCHHMIl, YMEHHE AclaTh OOOCHOBAaHHBIC 3aKIHOUYCHUS HA OCHOBE Hay4HBIX
(hakTOB M UMEIONIUXCS AAHHBIX C 1IeJIbI0 MOJTYYeHUs JOCTOBEPHbBIX BHIBOIOB;

CIIOCOOHOCTE CaMOCTOATEIBHO MCIIOIb30BaTh OHOIOrMYECKME 3HAHUA U1 pEIleHUs NpodjeM B
peasbHbIX JKM3HEHHBIX CUTYaLUsAX;

OCO3HAHHE IIEHHOCTH HAay4YHOH JeATeJIbHOCTH, TOTOBHOCTh OCYIIECTBIATh IIPOEKTHYIO H
UCCIEIOBATENBCKYIO JACITENIFHOCTh HHUBH/IYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENpephbIBHOMY 00pa30BaHUIO M caMO00pa30BaHUIO, K AKTUBHOMY
TOJIYYEHHUIO HOBBIX 3HAHMI 110 OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMH.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeameTHbie pe3yabTaTbl OCBOSHHUs yueOHOro npeaMera «buonorus» BKIIOYAIOT: 3HAYHUMBIE
ans  opMupoOBaHUS  MHPOBO33PCHUS  OOYYAMOMIMXCS  MCKIUCIUIUIMHAPHBIC  (MEXKIPEAMETHBIC)
obiieHayyHble MOHSATHS, OTPAKAIONIUE LEIOCTHOCTL HAYyYHOH KAapTHHBLI MHpa W creuuduky MeTrojioB
MO3HAHKA, UCIOAL3YEMbIX B €CTECTBCHHBIX HayKax (BEILUECTBO, PHEPrHs, ABJICHHE, MPOLECC, CUCTEMA,
Hay4HBIA (DaKT, MPUHIIMIL, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsA, MCCIEelOBaHHEe, HaOII/IeHHE,
M3MepeHue, OSKCIePUMEHT W JPYIruX), YHHBepcalbHble YyueOHble jelcTBUd (ITO3HABaTENbHbIE,
KOMMYHHKATHBHBIC, PEryJISITHBHBIE), oOecnieunBaomniue (popMupoBaHue (PyHKIIMOHAIBHON IPaMOTHOCTH
M COIHAJBHOH KOMIETEHIMHA OOy4aromMXxcd, CHocOOHOCTh 00YYarOMIMXCA HCIOIb30BaTh OCBOCHHBIE
MEKIUCIMIUIMHAPHBIC, MHUPOBO33PCHYCCKUE 3HAHUA M YHHUBEPCAIbHBIC yucOHBIC [JCHCTBUA B
MO3HABATEILHON U COLMANbLHOM MPaKTHKE.



MertanpeaMeTHbIE PE3YIbTaThl OCBOSHHS TPOTPAMMBI CPEIHETO OOIIET0 0Opa3oBaHUs AOKHBI
OTpaXkaTh:

OR/1a/1eHHE YHHBEPCAIBHBIMH Y4eOHBIMH MMO3HABATEILHBIMH JI€HCTBHSIMU:

1) 6a30BbIe JIOTHYECKHE eHCTBHS:

CaMOCTOATE/IBHO (POPMYINPOBATE U AKTYaJIU3HPOBATh MPOOJIEMY, paccMaTpHUBaThk €€ BCECTOPOHHE;

HCTIOJIb30BaTh TPH OCBOCHWUM 3HAHMM TPHEMBI JIOTHYECKOTO MBIILICHUS (aHaliW3a, CHUHTE3a,
CpaBHEeHMs, Kiaccupukauu, o00o0IIEeHus), pacKpeIBaTh CMbICIT OUOIOTHYECKUX MOHATUIN (BBIIEISTH MX
XapaKTEPHLIC [TPHU3HAKH, YCTAHABIIMBATL CBA3H C JPYTHMH HOHHTI/IHMH);

ONPEACIAThL UEIH JASATENBHOCTH, 3a/1aBasg MapamMeTpbl U KPUTEPUHU HX JOCTH/KEHUS, COOTHOCHUTH
Pe3yJIbTaThl JAEATENBHOCTH C NOCTABICHHBIMH LIEJISIMH;

UCTIONB30BaTh OMOJIOTHUECKNE TOHITHS IS 00bCHEHHsT (DAaKTOB M ABJICHUMN KUBOH MPUPOIBI;

CTPOUTH JIOTMYECKHE pacCyXIeHUs (MHAYKTHBHbBIE, [AEAYKTHBHbBIC, 10 aHaJOrHMH), BbIABJIATH
3aKOHOMECPHOCTH M TIPOTHBOPEYMS B PacCMaTPUBACMBIX SBJIICHHSAX, (OPMYIHPOBATh BBIBOJBI H
3aKIIIOYEHUS,

MPUMEHATE CXEMHO-MOJICIIBHBIC CPEACTBA JUIsl  IPEJACTABICHHMA CYLIECTBEHHBIX CBA3CH H
OTHONIEHMH B M3y4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a TakkKe TMPOTHMBOPEHHMH Pa3HOro poja,
BBISIBJIEHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

paBpaGaTbIBaTB IIJIaH pPEHICHUA HpOGHCMBI C y‘lETOM daHailu3a HMCHOINIHUXCA MAaTCPHAIBHBIX H
HEMATEPHAIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JIEATEILHOCTh, OLEHUBATh COOTBETCTBHE PE3YJIbTATOB LEJISIM, OLEHUBAThH
PUMCKH TIOCTEICTBHIA AESTENbHOCTH;

KOOPAIMHUPOBATE M BBINOJIHATE paboTy B  YCIOBHAX  pealibHOrO, BHPTYAJIBHOIO W
KOMOMHMPOBAHHOTO B3aMMOJICHCTBHS,

pa3BUBATh KPEATHBHOE MBILILICHUE NIPU PELICHUN )KU3HEHHBIX MPOOIIEM.

2) bazoBble Hcc/IeI0BATE/IbCKHE JeHCTBHS:

BJIQJICTh HaBbIKAMM  Y4YEOHO-MCCIEIOBATENBCKOM M MPOCKTHOM NEATEIbHOCTH, HaBbIKAMH
pasperieHus npoodsieM, ciocOOHOCTIO U TOTOBHOCTBHIO K CAMOCTOSITEILHOMY TOMCKY METOJIOB pelleHHs
NpaKTHYECKHX 33144, IPHMCHCHHKD pa3/IM4YHbIX METOOO0B ITO3HAHHWA,

HCIIOJIb30BaTh  Pa3IMYHBIC BHIABI JAEATENBHOCTH 1O TMOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTalu, Mpeodpa3oBaHUI0 U MPUMEHEHHIO B yUeOHBIX CHTYalMsiX, B TOM HYHCIIE MPHU CO31aHHU
yueOHBIX ¥ COIMANBHBIX TPOESKTOB;

(opMupoBaTh HaAy4YHBIH THII MBIIUICHHSA, BJAJETHL HAYYHOH TEPMMHOJIOIMEH, KIIIOUYEBBIMH
MOHATHAMH H METOAaMH;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHbIE 33a4l B 00pa30BATEIbHON JAESITeILHOCTH M )KU3HEHHBIX
CHTYyaLHsX;

BBISBJISITH NIPUMUHHO-CJICICTBEHHBIC CBSA3M M aKTYaJHW3MPOBATh 3a7a4y, BBIABUTATh THIIOTE3Yy eé
pelIeHHsl, HaXOJHUTh apryMeHTBl Ul JIOKA3aTeNbCTBA CBOUX YTBEPXIEHHH, 3a1aBarh NapaMeTpbl M
KPHUTCPHUH PCLICHHUS;

aHAJIM3UPOBATH TMOJYYCHHBIC B XOIE PEHICHMs 33Ja4d PE3YJbTaTbl, KPUTHYECKH OICHUBATH WX
JIOCTOBEPHOCTH, IPOTHO3HPOBATE H3MEHEHHE B HOBBIX YCIIOBHAX;

JIaBaTh OIEHKY HOBBIM CHUTYAIHsIM, OLIEHHBATh IPHOOPETEHHBIN OIBIT;

OCYLIECTBJIATH LIEJICHANIPABJICHHBIM IMOMCK [EepeHoca CpeiacTB MW crnoco0oB  JACHCTBHS B
po(heCCHOHATBHYIO CPEIY;

YMETb EPEHOCUTb 3HAHUS B MO3HABATEIbHYIO M MPAKTHYECKYIO 00IaCTH KU3HENCATEIbHOCTH;

YMETh HHTEIPUPOBATE 3HAHUA W3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, TIPEJIaraTh OPUIrMHAIBHBIC TIOAXOABl M PEUICHHS, CTaBUTh MPOOJIEMBI H
3aj1a4yM, JIOMYCKAlOIHe aJlbTePHATHBHBIE PELISHHSI.

3) padora c undopmannei:

OPHUEHTHPOBATLCSA B PAa3IMYHBIX MCTOYHHKAX MH(opMmammu (TekcTe ydyeOHOro mocodus, HayqHO-
TOTLYJIAPHOM JIUTEpaType, OHOJIOTHUECKHX CIOBApsAX M CIIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B



WuTepuere), aHanu3upoBaTh MHOOPMALMIO Pa3NUYHBIX BHAOB U (opM mpeacTaBieHus, KPUTHYECKU
OIICHHBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYHBOCTD;

(hopMyIHpOBaTH 3aTIPOChl  MPUMCHATH PA3TUYHBIC METO/IbI MPU MOKCKE U 0TOOPE OHONOrHUCCKO
uHdopMaluu, He0OXOAMMOIL /1Sl BBIMOIHEHHS yueOHBIX 3a1a4;

npuoOpeTarb  ONBIT  WCIOJB30BaHMA  HWH(OPMAaLMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOIWH,
COBEPLIEHCTBOBATH KYJIbTYPY AKTHBHOTO HCMOIb30BaHMS PA3THYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITE/ILHO BbIOMpaTh ONTUMAILHYK (opMmy mpejactaBieHusi OHosoruyeckoil nHpopManuu
(cxeMbl, rpaduky, JUArpaMMbl, TAOJIUIIBL, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAYYHBINA A3BIK B KA4ECTBE CPEICTBA NpH padore ¢ OHOIOrHYeckord MH(pOPMALINEi:
MPUMEHATH XUMHYECKHE, (PU3NYECKHE U MATEMATHYECKUE 3HAKM M CUMBOJIBI, (POpPMYJIbI, abOpeBHarypy,
HOMEHKIATYPY, HCTIOIB30BaTh M NMPeo0pPa3oBbIBATh 3HAKOBO-CHMBOJIHYECKHE CPE/ICTBA HATIISIHOCTH;

BJIaJIETh HABBIKAMM PACIO3HABAHUA M 3aIMTBl MH(POpPManuu, HHGOPMAIMOHHON Oe3onacHoCcTH
JTUYHOCTH.

OgBi1ajjeHne YHUBEPCAIbHBIMH KOMMYHHKATUBHBIMHU JeHCTBUSIMH:

1) o0ienne:

OCYILIECTBJIATh KOMMYHHMKAIIMH BO BceX cdepax JKHW3HH, aKTUBHO Y4YacTBOBATh B JHAJNOTE WIIHU
JUCKYCCHU 110 CcyllecTBY oOcyKiaeMoi Tembl (YMEHHUe 3aj[aBaTh BOIPOCHI, BBICKA3BIBATH CYXKIEHHS
OTHOCHTCIBHO BbIIIOJIHCHHSI npcnnaracmoii 3a0a4H, YUYHTBIBATE MHTEPECHI U COTTIACOBAHHOCTD HOBHU,Hﬂ
APYTUX YHACTHUKOB JIMAJIOTA MK TMCKYCCHH);

pacrio3HaBarh HeBepOaJbHBIE CpeACTBa OOLIEHMS, NMOHMMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHTYallUH, YMETh CMAT4YaTh KOH(DIUKTHI M BECTH
IIEPETOBOPHI;

BNIQJICTh PA3IMYHBIMH Croco0amu OOICHHS W B3aUMOJICHCTBUSA, MOHMMATh HAMEPCHHUS APYTHX
NI0fieH, MPOSBISATL YBAKUTENBHOE OTHOIIEHHE K coOecelHUKY U B KOppeKTHOIl dopme GpopMyanpoBath
CBOM BO3PaXKCHUS;

pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS ¢ HUCMOIb30BAHUEM SI3bIKOBBIX CPEIICTB.

2) coBMecTHasH 1eSITe/IbHOCTD:

IMOHHUMATh H HCIIOJIb30BATE MPCHUMYIIICCTBA KOM&H,[[HOI::I H HH,ILHBH,I[yaHBHOﬁ paﬁoTBI I[IpH peHIcHHH
Ouosnorudeckol  npoOieMsl, 00OCHOBBIBaTHL  HEOOXOAMMOCTHL  NPUMEHEHHA TPYIIOBBIX  (dopM
B3aUMOJICHCTBUS TP peLICHUH YueDHOM 3a/1auH;

BBLIOMpATh TEMATHUKY W METONbl COBMECTHBIX [eHCTBUII ¢ y4€TOM OOIIMX MHTEPECOB WU
BO3MOKHOCTEN Ka/K/J10ro 4JIeHa KOJIEKTHBA,

MPUHUMATH 1IEJTH COBMECTHOU JIEATEIBHOCTH, OPTAaHW30BLIBATh M KOOPIAUHUPOBATE JCHCTBUS 10 €&
JAOCTHKEHMIO: COCTaBISATh IUIAH JIEHCTBUH, pacrpeaensith poad ¢ Y4&TOM MHEHHMH YYaCTHHKOB,
00CyKaaThk pe3yJIbTaThl COBMECTHOH paboTHI;

OIIEHMBAaTh KA4YeCTBO CBOET0 BKJIAJa M KaKIOTO yYaCTHMKA KOMaHIbl B OONIMH pEe3ynbTaT MO
pa3paboTaHHBIM KPUTEPHSIM;

nmpeaiiaraTe HOBBIC IIPOCKTHI, OLCHHBATL HWIACH C IIO3HIOHH HOBH3HBIL, OpPHIHHAIIBHOCTH,
MPAaKTUYECKOHN 3HAUUMOCTH;

OCYILECTBJISATh MO3MTUBHOE CTPAaTErH4yecKoe IMOBEJACHHE B PA3JIMYHBIX CHUTYALMsIX, MPOSBIATH
TBOPYECTBO U BOOOpakeHHUE, ObITh MHHITHATUBHBIM.

OsgJ1ajieHne yHHBEPCAIBHBIMH PeryJasiTHBHBIMH JICHCTBHAMM:

1) camoopranu3amus:

HCIIONL30BaTh OHOJIOTUYECKUE 3HAHUS ISl BBISBJICHHS MPOOJIEeM M MX pElIeHHs B JKU3HEHHBIX H
YUYEOHBIX CUTYaLUsX;

BIOMPAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHMN I1I€JIEBBIE WM CMBICIOBBIE YCTAHOBKA B CBOMX
JAeHCTBHSIX M TIOCTYIKAX [0 OTHOIIEHUIO K JKMBOH TNPUPOJIE, CBOEMY 3/I0POBBIO U 370POBbIO
OKPYKAIOUIUX;

CaMOCTOATE/ILHO OCYUIECTBIIATH MO3HABATENBHYIO JIEATEILHOCTD, BBIABIATE NMPOOIEMBbI, CTABUThH H
GopmyupoBaTs cCOOCTBEHHBIE 3a/1a4M B 00pa30BaTe/IbHON JICATEIbHOCTH H HKM3HEHHBIX CHTYalUsAX;



CaMOCTOSITENILHO COCTABMIATH TUJIAH PElIeHHs MNpodneMbl ¢ YYETOM WMEIOUIHXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NPEINOYTEHHUH;

J1aBaTh OLICHKY HOBBIM CUTYaI[UsiM;

pacimpsTh paMKi yueOHOro npeaMera Ha OCHOBE JTUYHBIX MTPEINOUTeHNH;

Jie/laTk OCO3HAHHBIH BbIOOpP, apryMEHTHPOBATEL €ro, OpaTk OTBETCTBEHHOCTE 3a PELLCHHE;

OIICHMBATh MTPHOOPETEHHBIH OMBIT;

cnocodcTBOBaThH (POPMUPOBAHUIO U TPOSIBIIEHUIO IIIMPOKOH 3PYIAHIIAN B Pa3HBIX 00JIACTAX 3HAHUH,
MOCTOSTHHO MOBBIIIATE CBOM 00pa30BaTEIbHbIH U KYJIBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIGHKY HOBBIM CHTyalHsIM, BHOCUTb KOPPEKTHBBI B JIEATEIILHOCTh, OLIGHUBATH
COOTBETCTBUE PE3YIBLTATOBR LIEAM;

BJIaJIETh HAaBbIKAaMM T103HABATEJILHOH peQuIeKCHN KaK OCO3HAHMsA COBEpLIAEMbIX JCHCTBHH M
MBICITHTEIIBHBIX MPOIICCCOB, MX PE3YJIbTATOB W OCHOBaHMIi, MCIOJIB30BaTh MPUEMBI pedIeKCHH I
OLIEHKH CUTYyAaIllH, BLIOOPA BEPHOTO pElIeHMS;

YMETb OLICHUBATh PUCKH U CBOCBPEMEHHO [IPHHUMATh PELICHUS 110 UX CHHUIKCHUIO,

MPUHUMATh MOTUBbI M APTYMEHTBI APYTHX [PH aHAIHM3€ PE3YIbTATOB ICATEIbHOCTH;

3) npuasiTHE cedst M APYIHX:

MPUHUMATE ce0s1, MOHUMasi CBOM HEeI0CTAaTKH U JJOCTOHHCTRA;

MPUHUMATh MOTHBBI M APTYMEHTBI APYTHX [IPU aHAIHM3€ PE3y/IbTATOB JAECATEIbHOCTH;

IpU3HaBaTh CBOE PABO M ITPABO JPYI'HX HA OLIMOKH;

pa3BUBATH CMIOCOOHOCTH MOHUMATE MHP € TIO3UILIMH IPYTrOro 4eI0BeKa.

NPEAMETHBIE PE3YJIBTATHI

[TpeametHbie pe3ynbTaThl OcBocHHs mporpammbl COO mo Oumonoruu Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crienuuyeckue s yuebHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHHUS U CIOCOOBI
ACHCTBHI 110 OCBOCHHIO, HHTEpHpETalMH M MpeoOpa3oBaHUIO 3HAHWH, BHIBI JACATEIBHOCTH IO
MOJYYEHHIO HOBOTO 3HAHWA W MPHMEHEHHWIO 3HAHWN B PAa3IMYHBIX Y4YEOHBIX CUTYalMsX, a TaKkKe B
peallbHbIX KHU3HEHHBLIX CUTYallMsiX, CBSI3aHHBIX ¢ OWosorueil. B mporpaMme npeiMerHble pe3ysbTaThl
MPeCTABIICHBI 110 TO/1aM O0y4eHHUSI.

[Mpenmernbie pesynbTaThl OcBoeHua yudeOHoro mnpenmera «buonorus» 6 [0 Kracce ROMKHBI
OTpaXkaTh:

chOpMHUPOBAHHOCTH 3HAHUI 0 MECTE U PONTH OUOIOTHU B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOM KApTHMHBI MHpa M  HAy4YHOIO
MHUPOBO33PCHHUsA, O BKIAJC POCCHUUCKMX M 3apyOeKHBIX Y4CHBIX-OMOIOTOB B pa3BUTHE OWOIIOTHH,
(yHKIIHOHATILHOM MPaMOTHOCTH YeI0BeKa ISl peLIeHHs JKU3HEHHBIX 3aa4;

YMEHHE PACKpPbIBATH COJACPKAaHUE OUOIOITMUYCCKHX TEPMUHOB M MOHSTHI: XKHU3Hb, KJIETKa, OPraH|3M,
Metabonu3M (0OMEH BEIIECTB M TPEBpAIICHHE JHEPrUH), TOMEocTa3 (CaMOpEeryJisiius), YpOBHEBas
OpraHM3alus ;KUBbIX CUCTEM, CAMOBOCIIPOU3BEIeHHE (PENPOLyKIIUs ), HACTEJACTBEHHOCTh, H3MEHYHBOCTD,
POCT U pa3BHUTHC;

yMEHHUE H3naraTth OHONOrMYECKHe TEOPHH (KJIETOYHAsA, XPOMOCOMHAsA, MyTallMOHHAsA, LIIEHTpaIbHAs
JorMa MOJIeKYJsIpHOi Ouosioruu), 3akoHel (I'. Mennens, T. Moprana, H. V. Basuiosa) u yuyenus (o
IIEHTPaX MHOrooOpasusi W MPOUCXOKAEHUS KylIbTypHbIX pacteHuit H. W. Basumoma), onpenensts
rpaHuIlbl HX IIPHMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMCHHUE BIAJCTh MCTOJAMH HAYYHOI'O MO3HAHWA B OMOJIOTMH: HAOIIOJCHHE W OMNHCAHUC KHBBIX
CHUCTEM, [MPOLECCOB M SABICHWIN, OpraHu3alug W IpoBeleHHe OHOJOrHYecKOro HSKCIEepUMEHTa,
BBIJIBHZKCHHE THIIOTE3bl, BbIABICHHE 3aBUCHMOCTH MEMKIY HMCCIICIYEMBbIMH BEIMYMHAMH, OOBACHECHHE
MOJYYEHHbIX PE3YJbTATOB, MCIOIb30BAHHBIX HAYYHBIX TMOHATHH, TEOPHH M 3aKOHOB, YMEHHE [eNaTh
BBIBOJIbI HA OCHOBAHMM ITOJYUEHHBIX Pe3yJIbTaTOB;

YMCHUE BBIJICJATH CYIICCTBCHHBIC MPH3HAKH BHUPYCOB, KIETOK NPOKAPHOT M DYKapHOT,
OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH MpPOIECCOB: OOMEHa BEIECTB H
IPEBPALLCHUs JHEPIrUH B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO0 M 3HEpreTHueckoro oOMeEHa,



XEMOCHHTE3a, MHTO3a, Mei03a, OTUIOAOTBOPEHHUSA, PA3MHOKEHHS, MHINBUIYATbHOTO Ppa3BUTHA OpraHu3Ma
(oHTOrEeHE3);

YMCHHE IIPHUMCHATH INOJIy4YCHHBIC 3HAHUA 11 OOBACHCHUSA OMOJIOTHYCCKUX IIPOLICCCOB H ABIICHUI,
AU TIPUHATHA TPAKTHUECKUX PELIEeHHH B MOBCEIHEBHOH KH3HH C 1eblo obecneueHus: 6€30MacHOCTH
CBOErO 3/I0POBbA M 3/I0POBbA OKPYKAIOWMX JIHOACH, COOJIOJIEHHS HOPM IPaMOTHOTO II0BEJICHHUS B
OKpY’Kalolled TpHPOAHOH cpelae, TOHMMaHWE HEeoOXOAMMOCTH  WCTIONB30BAHUA  JIOCTHKEHHN
COBpPEMEHHO OHONIOrHH 1 OHOTEXHOIOTHI I PALIMOHATIBHOTO PHPOI0TIONIE30BAHMS;

YMCHHME peIIaTh JJICMCHTApHBIC FCHCTHUYCCKUE 3aJa4l Ha MOHO- M JUTHOpPHIHOEC CKpCIHBaHHE,
CIIETUIEHHOE HACIEI0BAaHHE, COCTaBJIATH CXEMbl MOHOTMOPHIHOTO CKpEUIMBAHUSA IUIA TpeJCcCKa3aHus
HACJIe/JOBAHHUs IIPU3HAKOB Y OPraHNU3MOB;

YMEHHUE BHIMOMHATE JabOopaTOpHble M MpakTH4Yeckue paboTel, cobmronaTs mpapuia npu pabore ¢
yueOHbIM U J1abopaTopHBIM 000pYA0OBaHHEM;

YMCHHME KPUTUYCCKH OLICHUBATh U UHTCPIIPCTHPOBATh HH(POPMAIMIO OMOIOrHYECKOTO COACPIKAaHHUA,
BKJIIOUAIONIYIO TICEBJOHAYYHbIE 3HAHUA M3 Pa3IHuHBIX UCTOYHHKOB (CpeicTBa MaccoBOil MH(OpMAaIH,
HAYYHO-TIONYJISIPHBIE MaTepuaibl), THYECKHE AacleKThl COBPEMECHHBIX HCCIICAOBaHHI B OHOIOTHM,
MEeIMIIHE, ONOTEXHOIOTHH;

YMEHHUE cO03/1aBaTh COOCTBEHHBIEC MMUCHMEHHBIE W YCTHBIE COOOLIeHHs, 00001as OHOIOrHYECKYHO
UH(OPMALIHIO U3 HECKOJIBKHX HCTOYHUKOB, IPAaMOTHO UCIIOJIB30BaTh MOHATUHHEIN annapat OMoIoruy.

[Ipenmernbie pesynbTaThl OcBoeHHa ydeOHoro mnpeamera «buonorms» 6 11 kracce [OMKHBI
OTpaXkarh:

chOpMHPOBAHHOCTDL 3HAHUI O MECTE M POJIM OHOIOTHH B CHCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHHUH COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI MHpa M  Hay4dHOIo
MHUPOBO33PCHHUA, O BKIJIANC POCCHUICKUX U 3apyOCkKHBIX Y4YEHBIX-OMOIOrOB B pa3BUTUC OHOJIOrHH,
(GyHKIIMOHANBHOH rPaMOTHOCTH YEJIOBEKA JIUIS peIleH s JKU3HEHHBIX 3a/1ay;

YMEHHE pacKpblBaTe COJEpKaHHE OHOIOIMYECKMX TEPMHHOB M [OHATHHA: BHJA, IOIMYIIALHA,
reHo()OHI, JBONMIONMS, ABWKYLIME CHIbl (()aKTOpBI) SBOMIOLHMH, MPUCTIOCOOIEHHOCTh OPTaHU3MOB,
BHJ1000pa3oBaHKe, SKOJOrHUecKue (hakTophl, IKOCUCTEMA, NPOJYIEHThI, KOHCYMEHTBI, PEYLEHTHI, 1Ielu
MUTaHMS, YKOJIOTHYCCKAs MHpaMKIa, OHOreoneHos, onochepa;

yYMEHHE u3narath Ouosormyeckue Teopuu (dBomonmonHas teopus Y. [lapsuna, cuHTeTHYecKas
TEOpUs IBOJIIOLMMK), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiuiesoro cxojcrsa K. M. bapa, uepenosanus
rIaBHBIX HampasneHui u myteid sBomouun A. H. Cesepuosa, yuenus o 6uochepe B. U. Bepnanckoro),
OTIPEAEIATE IPAHULBI UX IPHMEHHMOCTH K KMBBIM CHCTEMAaM;

YMCHHC BJIaJICTh MCTOJAAMH HAyYHOTO MO3HAHWS B OMONOTHMH: HAOMIOIACHUC W OMHCAHHUC JKHUBBIX
cUCTEM, IMpOLECCOB M SBICHWUN, OpraHu3alnus # IpoBeJeHHe OHOJOrHYECKOro HKCIEPHUMEHTa,
BBIJIBH2KCHHE THIIOTE3bl, BbIABICHHE 3aBUCHMOCTH MEMKJY HCCIICYEMBbIMH BeIHYMHAMH, OOBsSCHEHHE
MOTYYEHHBIX PE3YJIbTATOB, HCIOJIb30BAHHBIX HAayYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE [€NaThb
BBIBO/IbI HA OCHOBAHHH IIOJIYYEHHBIX PE3YJILTATOB;

YMCHHME BBLJICIATH CYIICCTBCHHBIC TPH3HAKM CTPOCHHA OMOIOTMUCCKHX OOBCKTOB: BH[IOB,
TMOILYJIALMHA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OHOTEOLIEHO30B M JKOCHCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJEJACTBEHHOH  M3MEHYMBOCTH,  €CTECTBEHHOro  or0opa,  BU1000pa30oBaHMs,
MPUCTIOCOOIEHHOCTH OPraHu3MOB, JCHCTBHS JKOJTOTMYECKMX (DAKTOPOB HA OPTraHU3MBI, MEpeHoca
BEIIECTB M MOTOKA JHEPrMH B 3KOCHCTEMAaX, AHTPONOIEHHBIX HW3MEHEHMH B DKOCHCTEMax CBOEi
MECTHOCTH, KPYTOBOPOTA BEIICCTB U OMOTCOXUMHUYCCKUX ITUKIIOB B Onocepe;

yMEHHUE MMPUMEHATH M0JIy4YeHHbIE 3HAHUS 1Sl 00BbACHEHH OMOJOTHYECKUX TIPOLIECCOB U SABIECHHUH,
AU TNIPUHATHA TPAKTHUECKUX PELICHHH B IOBCEHCBHOHM KH3HHU C LIeNBK obecrieueHus: O€30MacHOCTH
CBOETO 370POBbS M 30POBbS OKPY/KAOIMIUX IHOfEH, COOMIONEHHs HOPM TPAMOTHOTO TIOBEIECHUS B
OKpY’Kalollel TNpUpPOJIHOI  cpejie, TIOHUMaHWe HEOOXOAMMOCTH  HCIOJIB30BAHUA  JIOCTHIKEHHI
COBPEMEHHOM OHONOTHH /ISl pallHOHAIEHOTO IPUPOL0IOTB30BAHUS;

YMEHHME PEnIaTh JIeMEHTApHbIE OMOIOrHYECKHE 3aa4yH, COCTABIATH CXEMbl MEPEHOCAa BEUIECTB H
HEPTHM B 3KOCHCTEMAaxX (LICIH MUTAHUA);



yMEHHE BBHIMOIHATE JabopaTopHble W mpakTHueckue pabotel, cobmoaars mpasuna npu pabore ¢
yueOHbIM 1 JlabopaTopHBIM 000pYA0BAHHEM;

YMCHHME KPUTHYCCKH OIICHUBATH H MHTEPIPETHPOBATH HH(OPMAIIHID OUOTIOTHYECKOTO COACPIKAHHS,
BKJIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUSA M3 PAa3IHYHBIX MCTOYHHKOB (CPEACTBA MACCOBOH MH(MOPMAIHH,
HAyYHO-IIONYJIAPHBIC ~ MaTEepHalbl), pacCMaTpuUBaTh  IVIODANBHBIC  IKOJOTHYCCKHE  NPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIMICHHIO K HUM COOCTBEHHYIO MO3MIIUIO;

yMEHHE co3/1aBaTh COOCTBEHHbIE MUCbMEHHbIE M YCTHBbIE cOOOLIeHHs, 00001as OHOIOrHYECcKyo
I{HCl)OpMaU,HIO H3 HCCKOJIBKHX UCTOYHHKOB, 'PAMOTHO UCIIONB30BaTh MOHATHHHBIHN arfrapar OHOJIOTHH.

COJAEPKAHHUE YYEBHOI'O NIPEJIMETA «bHOJIOT U51»

10 KJIACC

Tema 1. buojiorus Kak Hayka.

buonorust kak Hayka. CBa3b OHONOrMH C OOLIECTBEHHBIMH, TEXHHUYECKMMHM U JIPYrUMH
€CTECTBEHHBIMH HayKaMH, hui1ocodueii, ITUKOH, ICTeTHKOI U ipaBoM. Ponk Ouonoruu B popMupoBanuu
COBPEMEHHOI HayuHOI KapTUHBI Mupa. Cuctema OMOJOTHYECKMX HayK.

Meroabpl NO3HAHUS SKUBOM TPUPOJBLI (HAONIOJEHHE, HKCIIEPUMEHT, OIHCAHHE, H3MEpPEHHE,
KraccuuKanus, MOISTMPOBAHUE, CTATHCTHYECKAA 00paboTKa 1aHHBIX ).

JlemoHcTpauum:

[Toprpeter: Y. Hapeun, I'. Mengens, H. K. Koneuos, /Ix. Yorcod u @. Kpuk.

Tabauupr u cxembl: « MeTo bl MO3HAHUS JKUBOH HIPUPOIBIY.

JlaGopaTopHbie i NPaKTHYeCKHe PadOThl:

ITpakTuueckas pabora Ne 1. «Vcnons3oBanue pa3iUyHBIX METOJ0B MPU U3YYEHHUH OUONIOTHYECKUX
00BEKTOBY.

Tema 2. 7KuBble cHCTEMBI H HX OpPraHH3alHA.

JKuble cucTeMbl (OMOCHCTEMBI) KaK NpeaAMeT M3ydeHus Ouonoruu. OTIWYHE JXKMBBIX CHCTEM OT
HEOPraHUYECKOH IIPUPO/IBL.

CpoiicTBa OmocucTeM M HMX pa3HooOpaszue. YpOBHH opraHuzaiiuu OHMOCHCTEM: MOJIEKYIIAPHBIH,

KJIETOYHBIH, TKaHEBbIH, OpraHU3MeHHbIH, MOMYJIALIMOHHO-BU/I0BOH, 9KOCUCTEMHBIH
(buoreolieHOTHUECKHIT), OHOChEepHBIiL.
Jdemoncrpauum:

TaOnunuper u cxembl: «OCHOBHBIC IPU3HAKY KHU3HU», « Y POBHHA OpraHU3alliH )KHBOH MPUPO/IBD).

Ob6opynosanue: moaens mojekyisl JJHK.

Tema 3. XumMHYeCKHii COCTAB M CTPOCHHE KIIETKH.

XUMHUYECKHH COCTAaB KINETKH. XUMHYECKHE DJIEMEHTBI: MAKPOJIEMEHThI, MUKPOJIEMEHTHL. Bona u
MMHEPaAIbHBIE BEIIECTBRA.

OyHKIIUKM BOBI U MHHEPaAbHBIX BellecTB B KieTke. [loep:kanne ocMoTHYeCKOTO OaslaHca.

benkn. CoctaB m cTpoenune OenkoB. AMHHOKHCIOTBI — MOHOMephl OenkoB. Hesamenumbie n
3aMEHUMBIE AMUHOKHCIIOTBL. AMUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl O€JIKOBOH MOJIEKYIIbI
(nepBH4Has, BTOpUYHAs, TPETHYHAs M 4YETBEPTUYHAs CTPYKTypa). XUMHYECKHE CBOHCTBAa OEIKOB.
buonoruyeckue pyHkmu 0enKkos.

®epmeHTbI — OnoorMuecKue Katanu3aropel. CTpoeHue (pepMeHTa: aKTHBHBIM LEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunsl. OTingus GepMEeHTOB OT HEOPTaHHUECKHUX KaTalIu3aTOPOB.

VrneBobl: MOHOCaxapu sl (rioko3a, pudosa u jesokcupudosa), Jucaxapuibl (caxaposa, JIaKT03a)
1 TIOJICaxapyapl (KpaxMall, TIIHKOTEH, LeJTioa03a). buonorniyeckne QyHKIIMN YIIIeBOIOB.

Jlunuaer:  Tpurimuepuasl, Qochomunuabl, crepouasl. ['mapodunbHO-ruapododHBIE CBOMCTBA.
buonornyeckue ¢QyHkuuu nunuaoB. CpaBHEHHE YITICBOJOB, OCJIKOB W JIMIMJIOB KaK MCTOUYHHUKOB
JHEPIHH.

Hyxneunosblie kucnotsl: JJHK u PHK. Hykneoruasl — MOHOMEpbI HYK/IEHHOBBIX KUCIO0T. CTpoeHue
1 pynkuun JJHK. Ctpoenne u pyaxunn PHK. Buast PHK. AT®: cTrpoenue u hyHKITHH.



utonorus — Hayka o kierke. Knerounas teopus — mpumep B3amMojeicTBus uaeid u ¢GakTtos B
Hay4YHOM MO3HaHUH. MEeTO/Ibl H3yueHHs KIETKH.

Krnetka kak menoctHas »kuBas cucTemMa. OOmMe TNpHU3HAKM KICTOK: 3aMKHYTas HapyiHas
membpana, monexyisl JIHK kak reneTuueckuii annapar, cucreMa cuHTesa denka.

Tunel  KJACTOK:  JyKapuoTHYecKas W npokapuotudeckas.  (OcoOEHHOCTM  CTPOCHHSA
MPOKApUOTHYECKOH KieTku. KierodHas crteHka Oaxtepwii. CTpOGHHE D3YKapMOTHYECKOW KIETKH.
OcHOBHbBIE OTIAHYUS PACTUTEILHOMN, JKHBOTHOH U IPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KICTOYHAS CTCHKA, TIHKOKAIMKC, WX (YHKIUN.
[MnazmaTuueckas memOpana, e cBoiictBa n Gpynkuuu. [{uromniasma u e€ opranonasl. OanomemOpaHHbIE
opraouasl knerku: OIIC, anmapat ['onboku, sm3zocomsl. [lonmyaBTOHOMHBIE OpPraHOM/bLI KIIETKH:
MHUTOXOHAPUH, mactubl. [Ipoucxokaenne MUTOXOHIpHE | rtacTua. Bunsl miactua. HememOpanubie
OpPraHoM/ibl KJIETKH: PUOOCOMBI, KIETOYHBIH IEHTP, UEHTPHOJIH, DPECHUYKH, JKIYTHKH. DyHKUUM
OpraHOW0B KICTKH. BKITOueHus.

SAnpo — perymstopubiii nentp knerku. CrTpoeHue sjpa: sjaepHas 000704ka, KapuoIiasma,
XPOMAaTHH, SAPBILKO. XPOMOCOMBIL.

TpaHCHOPT BEIIECTB B KIIETKE.

Jdemoncrpanum:

[Toprpetrr: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneitnen, P. Bupxos, [Ix. Yorcon, @. Kpuk, M.
Yunkunc, P. @panxnun, K. M. Bap.

Juarpammel: «PacnpeneneHne XMMUYECKMX JIEMEHTOB B HEXHBOM mnpupoje», «Pacnpenenenue
XUMHUYECKHUX YIEMEHTOB B KUBOIl MPUPOAEY.

Tabmuupr n cxempl: «[lepnoanyeckas Tabnuna XMMHYECKHX 31eMEHTOB», «CTpOEHHE MOJIEKYJIBI
BO/bI», «buocunTes OGemka», «CTpoeHue Monekyiael Oenka», «CtpocHue QepmeHTay, «HykieHHOBBIC
kucnotel. JIHK», «Ctpoenue monekyinsl AT®», «CtpoeHue jyKapHOTHUECKOH KieTku», «CTpoenue
KUBOTHOH KICTKH», «CTpOEHHE PpacTHTENbHON KIeTKH», «CTpoeHHEe NPOKapHOTHYECKOH KIETKH»,
«CTpoeHue sizipa KIeTKu», « Y TIeBoab, «JIunumasn.

ObopyloBaHKe: CBeTOBOM MUKPOCKOI, 000py0BaHKe /ISl TIPOBeAeHHs HabIIto1eHUi, U3MEepeHuH,
IKCIIEPUMEHTOB, MHKPOIIPENapaThl PACTUTEIbHBIX, JKHBOTHBIX U DaKTEpUAIbHBIX KIICTOK.

JladopatopHble H IPaKTHYECKHe padoThi:

JlaGopatopHas paGora Ne 1. «/3ydyeHHe KaTaJuTHYECKOH aKTMBHOCTH (DEPMEHTOB (Ha mpumepe
aMUITa3bl WM KATAIa3kl)».

JlaGoparopnas padora Ne 2. «M3yuenune cTpoeHHs KJIETOK PacT€HUH, JKMBOTHBIX W OakTepuil moj
MHUKPOCKOTIOM Ha FOTOBBIX MHKPOTIPEMapaTax U MX OMHCAHUEY.

Tema 4. JKusHeaesi TeIbHOCTH KI€TKH.

OOmen BewiecTB, MM MeTa®onM3M. AccuMuIAUUA (TUIACTHYCCKUM OOMEH) M JAMCCHMHIISALHA
(oHepreTUYeCKHi OOMEH) — NIBE€ CTOPOHBI €MHOTO Tpoiiecca MeTabonu3ma. Poib 3aKOHOB COXpaHEHHS
BEIlleCTB H YHEPTUU B MOHUMAaHUU MeTabosu3ma.

Tunsl oOMeHa BeniecTB: aBTOTPOdHBIN U TerepoTpodHsbrii. Ponb gepMeHTOB B OOMEHE BEIIECTB U
MpEBPAILCHUN YFHEPTHH B KIIETKE.

®orocuntes. CeeToBas U TeMHOBas (asel Gorocunresa. Peakuuu dorocunTesa. DPHEKTUBHOCTE
¢orocunresa. 3nauenue horocuHTesa IS KU3HU HA 3emne. Bnusuue ycrnoBuii cpenst Ha HOTOCHHTES U
crocoObl MOBBIIIEHHUS €r0 NPOJYKTHBHOCTH Y KYJILTYPHBIX PaCTEHHIA.

XemocHHTe3. XeMOCHHTE3UPYIOIIHE OaKTepUU. 3HAYCHUE XEMOCHHTE3a JIUIA )KU3HU Ha 3eMIIC.

Ouepretuyeckuii odMen B kierke. PacuieruieHue BeleCTB, BbIACIEHHE W aKKyMYJIHpPOBaHHE
JHEPrUM B KIETKE. DTalbl 3HepreTndeckoro oomena. I'nukonus. bpoxenne n ero suabl. Kucinopoanoe
OKHCJIGHHE, WIH KJIeTo4Hoe abixanume. OxucaurenbHoe dochopunupoBanue. IPHPeKTHBHOCTH
IHEPreTUYeCcKoro oomMeHa.

Peakuuu matpuuHoro cunrtesa. ['eHernueckas uHpopmanus u JJHK. Peanmzanus reneruueckoii
nHpopMaluu B KieTke. ['eHeTHueckui Koa U ero cBorcTBa. TpaHckpunuus — Marpuunblid cuate3 PHK.
Tpancisiuus — Onocunres Oenka. Drtanel TpaHcasuuu. KoaupoBaHue amMMHOKHCIOT. Poss pubocom B
O6uocunTese Oenka.



Hexnerounsie dopmbl sku3nu — Bupychl. Mcropusi otkpeitug BupycoB (/1. WM. MBanoBckwii).
Oco0eHHOCTH CTPOEHHUS M JKU3HEHHOTO IIMKIIa BUpycoB. bakrepuodaru. bonesnu pacTeHHi, KHBOTHBIX U
YEJIOBEKA, BhI3bIBACMBIC BUpycaMu. Bupyc ummyHoaedumura denoseka (BUY) — Bo3oyaurens CITH/1a.
OOGparnas TpaHcKpuniusi, peBepraza u wuHrerpasa. [lpodunakruka pacnopocTpaHeHusi BHPYCHBIX
3aboneBaHui.

JleMoHCTpALIMMK:

IToprpersr: H. K. Konsios, /1. . UBanosckuil, K. A. Tumupsses.

Tabnuner u cxembl: «Tunbl nuranus», «Metabomusm», «MUTOXOHAPHS», «DHEPreTUUECKUH
obmen», «Xumopormnact, «Porocuntes», «Crpoenne IHK», «Ctpoenue u QyHKIMOHUpOBAHUE TEHAY,
«Cunres 0enka», «l'enernueckuii Koa», «Bupycey, «bakrepnodaru», «CTpoeHre M KU3HEHHBIN UKL
Bupyca CIIM/la, 6akrepuodaray, «Permmuxanus JHK».

Obopynosanue: Mouenu-anmaukamuu «Yjasoenune JHK u Tpanckpunuwms», «buocunres Oenkay,
«CTpoeHHe KIIeTKn», Moaelb cTpyKTypsl [JHK.

Tema 5. PasMHOKeHHE U MHAHBHAYAJIbLHOE PA3BHTHE OPraHU3MOB.

KneTounsli uuki, win Ku3HeHHbIH MK KaeTku. MHTepdasza u mutos. [Ipoueccel, nporekatomue
B uHTepdasze. Permukanus — peakums MatpuuHoro cuntesa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH
HabOp — KapuOTHUIL. JIUITUIOWIHBIN U TarIouHEIH XpoMOCOMHBIe Ha0Opsl. Xpomatu/isl. Lluronornyeckue
OCHOBBI Pa3MHOXKCHUS U UHINBH/IYaIbHOTO Pa3BUTUS OPTraHH3MOB.

Jenenue knetku — muto3. Craguu Mmutosa. [Ipoieccsl, NpOMCXOIAIINE HA PA3HBIX CTaIUAX MUTO3A.
buonornyeckuii cMbICI MUTO3a.

[TporpamMupyemas rubenb KIeTKH — anonTos.

@DopMbl  pasMHOKEHUs OpraHu3MoB: Oecriosioe M nojoBoe. Buasl Oecrosioro pasMHOKEHHS:
JCJICHUE HAaJABOC, I[IOYKOBAHHUE OJHO- W MHOTOKICTOYHBIX, CHOpPOOOpa30BaHUE, BEICTAaTUBHOC
pasMmHoOxeHue. MickyccTBeHHOe KIIOHMPOBAHUE OPTaHM3MOB, €r0 3HAYEHHE IS CEJIEKIIMH.

[TonoBoe pazMHOKEHHE, €r0 OTIIMYUA OT OECIIONOrO.

Meiio3. Cranuu Mmeito3a. [Iporeccel, npoucxoasdime Ha cTaausax meiosa. [loBenenne xpoMocoM B
meiioze. Kpoceunrosep. bruonornyeckuii cMbIcil U 3HaUeHHe Meilo3a.

ametorenes — mporecc 00pa3oBaHUSI TMOJIOBBIX KIIETOK Y JKUBOTHBIX. [loioBbie keme3b:
CEeMEHHUKHU M AndHUKH. OOpa3oBaHHUE U Pa3BUTHE MOJIOBLIX KJIETOK — FAMET (CIEpMaTO30M/1, SHIIEKIIETKA)
— cnepmaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTPOEHMsI SHMLEKIETOK W CIepMaTO30MIOB.
OnnoporBopenne. [lapreHorenes.

HUnpueuayansnoe passutue (onrtorenes). OMOpuoHanbHOe pasBuTHe (d3MOpuoreHes). OTaribl
SMOPHOHATIBHOTO PAa3BUTHA Y MO3BOHOYHBIX JKABOTHBIX: JpOOJICHUE, TacTPYJsALUs, OPraHOTCHE3.
[TocromOpuonansuoe  pasutue. Tumbl  MOCTIMOPHOHATLHOIO — Pa3BUTHS: NPSIMOE, HEmpsIMoe
(mmuuHOYHOE). BiimaHue cpejibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOK/IEHHBIC
YPOACTBA.

Poct u passurHe pacrenuil. OHTOreHe3 IIBETKOBOI'O PACTEHMS: CTPOCHHME CEMEHH, CTajuu
pa3BUTHSL.

JdemoHcTpaumm:

Tabauuer u cxeMmbl: «@opMbl pa3MHOXKEHUS OpPraHu3sMoB», «/IBoiiHOe OIJI0J0OTBOPEHHE Y
IIBETKOBBIX pacTeHuil», «BerertaTMBHOE pa3sMHOKEHHE pacTeHMil»y, «/lenenue Knerku OaxTepuii»,
«CrpoeHue moJoBbIX KieTok», «CTpoeHne Xxpomocombl», «Knerounbiii umkim», «Pemmkauus JTHK»,
«Mmuto3n, «Meioz», «Ilpamoe u HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MJICKONUTAOIIMX U YEJIOBCKaY,
«OcHOBHbBIE CTaIMH OHTOT€HE3a».

OOopynoBanue:  MUKpockomn,  MuKponpenapatel  «CrniepMaTo30uabl  MIIEKONHUTAIOLIETO»,
«sliineknerka miekonuTaroulero», «KapuokuHes B KIETKax Kopellka JIyKa», MarHuTHas MOJElb-
anmukanus «/lenenue kietku», moaens JIHK, mojens MeradasHoit XpoMOCOMBI.

JlabopaTopHbie H NpaKkTHYecKHe padoThI:

JlaGoparopnas padora Ne 3. «HabnroneHue MuTO3a B KJIETKaX KOHYHMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax».



Jlabopatopuass pabora Ne 4. «lM3yueHue CTPOEHHS TONOBBIX KIETOK HAa TOTOBBIX
MHKpOIIpernapaTax».

Tema 6. HacieicTBeHHOCTh H H3MEHYHBOCTH OPraHH3MOB.

IMpenmer u 3amaun renetuku. Mcropusi pasButus resetuku. Ponb nuronorud v dMOpUONOruu B
CTaHOBJICHUM TE€HETHKH. BKiajx poccuiickux M 3apyOeKHBIX Y4€HBIX B pa3BUTHE I'€HETHKH. MeTo/bl
TeHeTUKH  (TMOPHMIOJOTHYECKHI, IUTOTCHETHYECKU,  MOIEKYISIpHO-TeHeTHYeCKHii). OCHOBHBIE
reHeTHyeckue noHsTHs. ['eHeTHYECKas CUMBOJIMKA, UCIIOJIb3YyEMasi B CXeMax CKpelBaHuii.

BaKOHOMCpHOCTH HaclenoBaHUsA IMPHU3HAKOB, YCTaHOBJICHHBIC T. MCH,E[CI[CM. MOHOTHGPHHHOC
CKpenMBaHue. 3akoH eauHoo0pasus ruOpuIoB nepBoro nokoneHus. [IpaBuio 1OMHHMpOBaHHS. 3aKOH
paciuerieHus npu3HakoB. ['unore3a ynctorsl ramer. [TojHOE M HENOJIHOE JOMHHHPOBAHHUE.

JurubpunHoe ckpeniBanie. 3aKOH HE3aBUCUMOroO HACIEIOBaHUS NMPU3HAKOB. L{uToreneTuieckue
OCHOBBI  JIMTHOPHAHOIO  CKpeuiMBaHWs.,  AHaIM3MpYIOIEe  CKpellMBaHME. Ucnonb3oBanue
aHATTM3UPYIOIIETO CKPCIIMBAHUS [T OTIPSICICHUS TEHOTHIIA OCOOH.

CuernnenHoe HacieqoBaHue npusHakoB. Pabora T. Moprana 1no clemnjeHHOMY HaclleJOBaHUIO
reHoB. Hapyienue cuenieHus IeHOB B pe3yJibTare KPOCCHHIOBEpA.

XpoMOCOMHas TEOPHs HACIEICTBEHHOCTH. | eHETHYECKNE KapThl.

I'enernka mnona. XpoMocoMHOe ompejeieHue 1oja. AYTOCOMbI W IOJOBbIE XPOMOCOMBI.
I'oMoramerHsic U TETePOraMEeTHBIE OPraHU3MBbI. HaCJ]C,[[OBaHHC MNPHU3HAKOB, CHCIIJICHHBIX C IIOJIOM.

H3menduBocTh. Buibl M3MEHYMBOCTHM: HEHACHEACTBEHHAs M HaciaejncTBeHHas. Ponb cpensl B
HEHaCJIe/ICTBEHHOH M3MEHUYHMBOCTH. XapakTeprcTiKa MOJM(PHKALIMOHHOM HU3MEHYHBOCTH.
Bapuauuonnslii psaa u BapuanuonHas kpusas. Hopma peakumu npusnaka. KonuuecTBeHHble U
Ka4eCTBEHHBIE MPHU3HAKH U NX HOpMa peakiuu. CBolicTBa MOIM(HUKAIIMOHHOM H3MEHYHBOCTH.

HacnencTBeHHas, MIIH TEHOTHITMYCCKAs, M3MEHUYHBOCTh. KoMOMHAaTHBHAsS H3MCHUMBOCTh. Meiio3s u
MOJOBOM Mmpolecc — OCHOBA KOMOMHATUBHON M3MEHUMBOCTH. MyTalMOHHAsT M3MEHUYUBOCTD.
Knaccudukanms Myraumid: TreHHbIC, XpPOMOCOMHBIC, TeHOMHbIC. YacToTa M TPUYMHBI MYTaLHH.
MyTtarennsie (akTopbl. 3aKOH TOMOJIOTMYECKHX PSIOB B HACIeJACTBEHHOM wW3MmenumBocth H. U.
Baguogsa.

BHCH,I[CpH&S[ HacCJICACTBCHHOCTE H H3MCHYHBOCTS.

Ilenernka venoBeka. Kapuotunm  yenoBeka. OCHOBHBIE  METOABI TEHETMKH  YENOBEKa:
IeHeaornyecKkuii, OJIM3HELOBbIA, [UTOreHEeTHYECKUH, OMOXUMHUUYECKHH, MOJIEKYISIPHO-T€HEeTHUECKHIA.
CoBpeMeHHOE OMNpeeneHne TeHOTHIA: TOJHOTEHOMHOE CEeKBEHHPOBAHWE, T€HOTUMUPOBAHUE, B TOM
yuciie ¢ nomoutbio IIP-ananusa. HacneacrBennblie 3a0oneBanus yesioBeKka: reHHbie 00J1e3HH, O0s1e3HH ¢
HACJICJACTBCHHOM TPEIPacIioIOKECHHOCTBI, XPOMOCOMHBIC Oojie3HH. CoMaTH4YeCKHE W TCHEPATHBHBIC
myTtanuu. CtBosioBbie kieTku. [IpuHIMIBL 3/10poBOro 00pasa KWU3HU, AMArHOCTUKH, MPOMUAAKTUKUA U
JICYCHHs TeHETHYEeCKHUX Oosie3HeH. MeauKo-reHeTHUeCKOe KOHCY/JIbTHPOBAaHUE. 3HaUCHHE MEAMLMHCKOM
T€HETUKH B MPEJIOTBPAIICHNUN M JICYCHUH TeHETHYECKUX 3a00IeBaHUH YETOBEKA.

Jdemoncrpanum:

[Toptpetsr: I'. Menpens, T. Moprasn, I'. ne ®pus, C. C. Yersepukor, H. B. Tumodeer-Pecorckuii,
H. H. BaBusios.

Tabmuubt u cxembl: «MOHOrHOpH/IHOE CKpELIMBAaHHE M €ro IUTOreHeTHYecKas OCHOBa», «3aKoH
pacuienyieHus M ero I[MTOTEHETHYecKass OCHOBA», «3aKOH YHUCTOThI ramMeT, «Jurubpuanoe
ckpermBanue», «Lluronornyeckne 0CHOBBI IMTHOPHAHOTO cKpeuBanus», «Meitos», «B3zanmoaelicteue
aJUICITBHBIX TCHOB», «I'@HETMYECKHE KapThl PACTCHMI, XKUBOTHBIX M 4elIOBeKa», «['cHeTHKa Tmonay,
«3aKOHOMEPHOCTH HACIEIO0BAHUA, CIEMIEHHOro C mnonom», «KapHOTHIbl YelOBeKa W JKHUBOTHBIX»,
«Buael m3MeHunBocTH», «MopndukannoHHas H3MeHYHBOCTRY, «HacienoBanue pesyc-akropar,
«I'eHeTHKa rpynm KpoBw», «MyTallMOHHAA U3MEHYHBOCTEY).

O06opy1oBaHue: MO/IEJIH-aNTUIMK AU «MounorubpuaHoe  ckpemmpanue»,  «HenonHoe
JOMUHHpOBaHHUE», «Jlurubpuanoe ckpemmBanue», «l[lepekpéct Xpomocom», MHKPOCKON U
MuKponpenapar «/lposoduna» (Hopma, MyTaiuu (GopMbl KPBUILEB H OKpacku Tesa), repdapuit «I"opox
MTOCEBHOI».

JlabopaTopubie H NPaKTHYeCKHe padoThI:



Jlabopatopuasi pabora Ne 5. «l3ydyenue pe3ynbTaToB MOHOTHOPHIHOTO W JUTHOPUIHOTO
CKpELIMUBaHMA Y AP030(HIIbI HA FOTOBBIX MHKPOIIpEraparax».

Jlabopatopuast pabora Ne 6. «V3ydeHue MOAU(DUKAIMOHHON W3MECHYHUBOCTH, TMOCTPOCHHE
BapUALMOHHOTO PsiJia U BAPUALIMOHHON KPUBOIi».

JlaboparopHas pabora Ne 7. « AHainu3 MmyTauuid y Apo30(Quiibl Ha FOTOBBIX MHKpPOIIpEHiapaTax».

IMpakTtudeckas padota Ne 2. «CocTaBieHHe U aHATM3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cenekuust opranusmMos. OCHOBbLI OMOTEXHOJIOIHH.

Cenexuus kak HayKa U Mpolecc. 3apokAcHHE celIeKIUU U JoMmecTukanusd. Yuenue H. M. Basunosa
0 UEHTpax TPOUCXOKIEHUA W MHOroodpasus KyJIbTYPHBIX pacreHuil. LleHTpsl npoucxokaeHus
JOMaIlHUX )KHBOTHBIX. COpT, Mopoja, LTaMm.

CoBpeMeHHBIE METO/IbI ceneKIuu. MaccoBblii 1 HHAMBUAYANbHbII OTOOPHI B CENEKIIMH PACTEHUH U
HKUBOTHBIX. OlleHKa sKcTepbepa. bBiaM3KOpoaCTBEHHOE CKpeluuBanne — HHOpuauHr. Yucras smHus.
CkpemuBanue 4YuCTBIX nuHWH. [ereposmc, wnu rubpuaHas cuna. HepoacTBeHHOE CKpelIMBaHHE —
aytopuaunr. Otpanéunas rubpuamsanus u e€ ycnexu. MCKycCTBEHHBIH MyTareHe3 M MMOJIydYeHHE
MOJTHIIONA0B. JloCTHKEHUS CelleKLIMK PacTeHUH, ) KHBOTHBIX H MUKPOOPIraHH3MOB,

buotexHonorus Kak OTpacib MNPOW3BOACTBA. ['eHHas WHKEHEpUS. OJTambl  CO3/IaHuUs
pekombunanTHoi JIHK u Tpancrennsix opranmsmoB. Knerounas umxenepus. KiieTounble KyJIbTYphbI.
MuxpoxkioHalIbHOE Pa3MHOKCHUEC pacTeHMIl. Knonuposanue BEICOKOITPOAYKTHBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DJKOlOTH4YeckHe M dThdeckue npobiembl. MO — reHeruyecku
MO (HULIUPOBAHHBIE OPTraHU3MBI.

JlemoHcTpauu:

[Toprpersr: H. U. Basunos, M. B. Muuypuu, I'. /1. Kapneuenko, M. ®. Msanos.

Tabnuier u cxeMsl: kapTa «LleHTpBI TPOUCXOXKICHUA U MHOT000paszus KyJIbTYPHBIX PacTCHUII»,
«[Topoabl JOMAlIHUX KHUBOTHBIX», «CopTa KyJbTypHbIX pacteHuit», «Otrmanéunas rudpuansaiius»,
«Paborel akagemuka M. @. HUpanosa», «llomunnonaus», «OO0bekTel OHOTeXHOJMOrHH», «KieTouHble
KYJIbTYpBI M KJIIOHUpOBaHHE», « KOHCTpynpoBaHue U nepeHoc reHoB, XPOMOCOMY.

ObopyloBaHue: MYJISOKU IUI0JI0B U KOPHEIUIONOB JUKUX (OPM H KYJILTYPHBIX COPTOB pacTeHuUH,
repbapuit «CenbcKkoX035UCTBEHHBIC PACTCHU.

JladopaTopHble H IpaKTHYECKHe padoThi:

OkckypceHuss «OCHOBHbIE METOJbl M JIOCTHIKEHUS CENCKLMM pPACTeHHH W JKUBOTHBIX (Ha
CEJIeKITMOHHYIO CTAHIUIO, TNIEMEHHYIO (hepMy, COPTOUCTIBLITATENbHBIH YYACTOK, B TEITHYHOE XO3SHCTBO,
1adopaToOpHIo arpOYHHBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBolonHOHHAS OHOJIOTHSI.

[TpenoceIkKi BO3HUKHOBEHHUA 2BOJIOLMOHHON TEOpPHH. DBOIIOUMOHHAA TeOopus M €& MecTo B
Ouonoruu. BriusiHue YBOTIOIMOHHON TEOPUH HA PA3BUTHE OMOJIOTUH M APYTHX HAYK.

CaujietenbeTBa 3Bomolu. [laneoHTosornyeckue: MocneioBaTellbHOCTh TMOSBIEHUS BHUIOB B
[AJICOHTOJIOTHYCCKOH JICTOMUCH, TTepexoiHble (opMbl. bruoreorpaduueckne: cxoAcTBo U pasnnuue dayH
1 (J10p MaTEPUKOB U OCTPOBOB.

OMOpHOJIOrHUecKHe: CXOJACTBA M pa3iuuus SMOPHOHOB  pa3HbIX BHJIOB  [O3BOHOUHBIX.
CpaBHUTENbHO-AaHATOMUYECKHE: TOMOJOTMYHBIC, AHAJIOTHYHBIC, PYAMMEHTAPHBIC OPraHbl, ATABU3MBL
MonekynspHo-OMOXUMUYECKHE:  CXOJACTBO ~ MEXaHM3MOB  HAcCJEJCTBEHHOCTM M OCHOBHBIX
MeTaboIMUECKUX MyTel Y BCEX OPraHU3MOB.

Opomtonmonnas teopust Y. JlapBuna. [IpeanochbUiku BO3HUKHOBEHMS AapBUHU3MA. JIBuayliue
CuJIbl 3BOMIOLMK BHAOB 1O JlapBuHy (M30BITOYHOE Pa3sMHOKEHHE IPH OIPAaHUYCHHOCTH PECYpCOB,
HeonpeaeNEHHas U3MEHYMBOCTh, 00pH0a 3a CYIIECTBOBAHKUE, €CTECTBEHHBIH 0TOOD).

Cunrerndeckast Teopust 38osoru (CTI) U € OCHOBHBIE MOTOKEHUS.

Mukposomrouus. [lonynsius kak eIMHUIA BHIa U DBOJIFOLUH.

Jewkymue cunsl  ((akropbl) JBOMIONMM BHAOB B npupoae. MyTanmHOHHBIH Tpolecc Hu
KOMOMHATUBHAS H3MEHUMBOCTE. [1OMyJIsIIMOHHBIC BOJIHBI M Apeii] reHoB. M30suus U MArpanus.

EcTectBenHblil 0TOOp — Hanpapsioniii Gpaktop 3BomtonHu. DopMbI eCTeCTBEHHOr0 0TOOpA.



ITpucnocobaeHHOCTE OPraHW3MOB Kak pe3ynbTarT SBomonuu. llpumepsl npucnocobneHui y
opranusmMoB. ApoMop(o3bl H HIMOAIANTALIHH.

Bun u Bugoobpazopanue. Kpurepun Buaa. OcHoBHBIC (pOpMEI BUI000pa30BaHus: Teorpaduueckoe,
SKOJIOTHYECKOE.

Makpossomonus.  Dopmel  sBomrouuM:  (puUIeTHYECKas, JIMBEPreHTHas, KOHBEPreHTHasd,
napannenpHas. HeoOpaTuMocTs 9BOIIONNH.

ITpoucxoxkaenue oOT HecrneuHalu3upoBaHHLIX IpeakoB. llporpeccupytomias  crenmanusams.
AnantuBHas pagHaLys.

JdemoncTpanmum:

IToprpetsr: K. JIunneit, XK. b. Jlamapk, Y. [lapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkeuns, .
Mtionnep, A. H. CeBepiios.

Tabmuupr u cxemel: «Passutue opranuyeckoro mupa Ha 3emie», «3apojbllliM IMO3BOHOYHBIX
JKABOTHBIX», «ApxeonTepukc», «Dopmbl OOpbOBI 3a CYIICCTBOBAHUE», «ECTECTBEHHBIN OTOOPY,
«MuorooOpasue copToB  pacteHuily, «MuorooOpa3ue TOpPOA  KHUBOTHBIX», «llomynsaiumy,
«Myrauronnas M3MEHYMBOCTE», «Apomopdoser, «HManoaganraumm», «OO0was jgereHepauus»,
«/IBmkymme cunsl dBomonum», «Kapra-cxema mapmpyrta mytemectsus Y. [lapsuna», «bopbda 3a
cymiectsoBanue»,  «lIpucnocobnennocts  opranusmon», «l'eorpaguyeckoe  BU000pa3oBaHHUeE»,
«IK0oJI0rHUeCcKoe BUA000pa3oBaHuEy.

OO0opyaoBaHue: KOMIEKIMA HACEKOMBIX € Pa3lIMYHBIMU THIIAMH OKPAckH, HabOp IUIOJ0B M CEMsH,
kosuteKuust «IIpuMepsl 3alUTHBIX MPUCIIOCOOIEHHH Y KUBOTHBIX», Mojelb «OCHOBHbIE HAaIpPaBICHUS
HBOTIOIMMY, 00BEMHAA Mozenb «CTpOEHHE TOTOBHOTO MO3Ta MO3BOHOUHBIXY.

buoreorpaduueckas kapra mupa, Komwiekuusa «PopmMbl COXPaHHOCTH MCKONAEMbIX JKUBOTHBIX M
pacTcHui», Moxaens ammukauusa «llepekpéct xpomocom», BiaxkHbIC Ipenaparel  «Pa3Burue
Hacekomoro», «Pa3putue narymiku», Mukponpenapat «J/lposoduna» (Hopma, myTaiuu (GOpMbI KPLUILEBR
M OKpPAacKH Telia).

JlaGopaTopHbie H IPAKTHYECKHE PadoThI:

JlabGoparopuast pabota Ne 1. «CpaBHeHue BUJIOB 110 MOP(OIOTHYECKOMY KPUTEPUION.

Jlabopatopuas pabora Ne 2. «Onucanue npucrnocoOJICHHOCTH OpraHu3Ma M €€ OTHOCHTEIBHOTO
Xapakrepar.

Tema 2. Bo3HHKHOBEHHE H Pa3BHTHE KM3HH Ha 3emJle.

Jlonay4Hble peAcTaBIeHUS 0 3apoKICHUH kU3HU. HayuHble runmoTessl BOSHHKHOBEHHS KH3HU HA
3emue: abuoreHes v naHcnepmus. XuMuyeckas BONIOLNA. AOHMOTCHHBIH CHHTE3 OPraHMYECKUX BELIECTB
13 HEOPraHWYECKHX. JKCHCPUMCHTAIBHOC MOATBCPIKICHHE XUMHUYCCKON 3Bomonuu. HavansHele sTansl
ouonorudeckoit HBomonund. [umoreza PHK-mupa. @opmupoBanue wmemMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHHE NPOTOKJIETKU. [lepBele KileTkM M uX 3Bomouusa. PopMHPOBAHHE OCHOBHBIX TPYIII
JKMBBIX OPraHU3MOB.

PasButne xu3uu Ha 3emuie 110 3paM U nepuojam. Karapxeil. Apxeiickas U nportepo3oiickas 3pbl.
[Taneosoiickass 2pa u e€¢ mnOepHojabl: KeMOpPHHUCKHHA, OPIAOBHUKCKHH, CUIYpPHUCKHI, JICBOHCKHI,
KaMEHHOYT OJIbHBIA, IEPMCKHH.

Mes3o3oiickas 3pa U €€ 1epuo/ibl: TPUACOBBII, FOPCKUI, MEITOBOIA.

Kaiino3zoiickas opa 1 €€ nepHo/bl: NaaeoreHOBbIH, HEOr€HOBBIH, aHTPONIOTEHOBBIH.

XapakTepucTHKa KJIMMara M TeoJIOrMYecKHX IpoueccoB. OCHOBHBIE 3Tallbl  IBOJIOIHH
PAaCTUTENRHOIO M KMBOTHOTO MHpa. ApoMopdo3sl y pacTeHHMHl M XKUBOTHEIX. [losiBieHuUe, paciBeT U
BBIMHPAHHE IPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro MHpa Kak OTpaKeHHE 3BOJIOLMH. OCHOBHBIC CHCTEMAaTHYECKHE IPYIIIbI
OpPraHU3MOB.

DBOJIIOLMS YelloBeKa. AHTPOIONOTUS Kak Hayka. PazBuTue mnpeicrapieHUi O IMPOUCXOXKIEHHH
qyeqoBeka. MeTtoasl m3ydeHus aHTpororeHeza. (CXoacTBa M pasinyMsl YEJIOBEKA U JKUBOTHBIX.
CucreMaTnveckoe MoNoKeHHE YEI0BEKa.

JBmxkymme cuiel ((paxropsl) aHTponoreHesa. HaciejcTBeHHas W3MEHUYMBOCTB M €CTECTBEHHBIH
ot60p. Ob1ecTBeHHBIH 00pa3 KU3HH, U3TOTOBIEHHE OPYHil TPYAa, MBIIIIIEHHE, Peyb.



OcHOBHBIE CTaJIMU W BETBU DBOMIOIMM YelOBEKa: aBcTpanonuTeku, Yemomek ymensii, Yenorex
npaMoxoasmui, Yenopek Heanaepraibekuil, Yemoek paszymubiii. Haxoakm HcKonaemblX OCTaTKOB,
BpEMs CYIIIECTBOBaHMs, 00/1aCTh pacnpocTpaHeHHs, 005EM FOIOBHOIO M0o3ra, 00pa3 XU3HHU, OpYAUS.

Uenoseveckue pacbl. OcHOBHbIE OolnblIMe packl: eBporneouaHas (eBpasuiickasi), Herpo-
aBCTPAIOH/IHAs (3KBaTOpHANIbHA), MOHTI'OJIOH/IHAS (asmaTcKO-aMepHKaHCKas). YepTtel
MPUCIOCOONIEHHOCTH TPEICTABUTENEH YEeNOBEYECKHX pac K YCIOBUSAM CYHIECTBOBaHMA. EamMHCTBO
yesioBeyecKux pac. Kpuruka pacusma.

Jdemoncrpauunmu:

IMoprpeter: @. Pean, JI. [Tactep, A. U. Onapun, C. Muiep, I'. FOpu, Y. dapBun.

Tabmuier u cxembl: «Bosnuknosenne CoHEYHOW CHCTEMbD», «Pa3sBUTHE OPraHHYECKOrO MHpPa»,
«Pactutenshas knetka», «KupotnHas knerka», «[IpoxapuoTHueckas kietka», «CoBpeMeHHas cUcTeMa
opranudeckoro Mupa», «CpaBHEHHE aHATOMHUYECKHMX YEPT CTPOCHHUS YE/IOBEKa M YeOBEKOOOpasHbIX
00e3bsiH», «OCHOBHBEIC MeECTa MalCOHTOJNOTMYCCKUX HaXOAOK MPEAKOB COBPEMCHHOIO YCIOBCKa»,
«/lpeBuenmme moan», «Jpesuue moau», «llepseie coBpeMeHHbIE T1I0H», «HelloBeuecKkue pach».

O0opynosanue: mynsku «lIpoucxoxaenne yenopeka» (OKCTBI aBCTpallONMTEKa, IMTEKAHTPOIA,
HeaHJepTalblla, KPOMaHbOHIIA), CIIENKHN MM M300paKeHUsT KAMEHHBIX OPYyIuii NepBOOBITHOTO YeI0BeKa
(kamMHM-yoIIIepsl, pydbuna, ckpebia), reoxpoHonoruyeckas Tadbiuia, KoJuekius «DopMbl COXPaHHOCTH
HCKOTIAEMBIX JKHBOTHBIX U PACTCHHIT».

JlaGopaTopHbie H IPaKTHYECKHe padoThI:

ITpakTuueckass padora No 1. «JI3yuyeHuwe MCKONAEMBIX OCTATKOB PACTEHUH M IKUBOTHBIX B
KOJUTEKIIHAX.

OKCKypeHs  «OBOJIOIMA OPraHMYecKoro MHupa Ha 3emie» (B €CTECTBEHHO-HAy4HBIH WM
KpaeBEaYECKUi My3eil).

Tema 3. Opranu3Mbl H OKpPY:RAIOLIAS Cpejia.

DKoJorusA Kak Hayka. 3ajJa4d ¥ pasacibl 3KOJOTHH. MeTojbl 3KOJOTHYECKHX HCCIIeA0BaHUH.
OKOI0TH4ecK0e MHPOBO33PEHIE COBPEMEHHOTO YETOBEKA.

Cpetbl 00UTaHKHs OPraHU3MOB: BOJIHASA, HA3EMHO-BO3/YIIIHAS, ITOYBEHHAs, BHYTPHOPIraHU3MEeHHas.

Dkonoruueckue  dakropel. Kiaccudukanus  skonoruueckux  (aktopoB:  abdmoTHYecKue,
Ouotnyeckue u anTpororenusie. JleficTBre 3KonOrnuecKux (hakTropoB HA OPraHU3MBbI.

Abuorndeckue (akTopel: CBET, Temreparypa, BlaxHOCTb. PDotonepuoausm. IlpucrocobieHus
OpPraHu3MOB K NeicTBHIO abuoTHUYecKuX (akTopoB. buonsoruueckue puTMsi.

buornueckue Qakropel. Buabl OHOTHUECKHX B3aMMOJCHCTBHI: KOHKYPEHLHsA, XHILIHHYECTBO,
cuMOuo3 u ero Qopmel. [lapazuTu3m, Koomepamws, MyTyaju3M, KOMMCHCAIN3M (KBapTHPaHCTBO,
HaxjaeOHu4YecTBO). AMeHcanu3M, HelTpanusm. 3HadeHHe OMOTHYECKMX B3aUMOJEHCTBUH  UId
CYILLIECTBOBaHHA OPraHU3MOB B IPHPOIHBIX COODILECTBAX.

DKOJOTUYECKUE XAPAKTEPUCTHKU TOmyisiuu. OCHOBHBIE TOKAa3aTeNN TOMYIAIUA: YUCIEHHOCTS,
IJIOTHOCTH, POKIAAEMOCTh, CMEPTHOCTh, IPUPOCT, MUrpalus. JIMHaMUKa YMCIEHHOCTH TIONYIAIUH U eé
peryJsIus.

JdemoHcTpaumm:

IToprpersr: A. I'ymbonear, K. @. Pysse, O. ['ekkes.

Tabmuupr u cxemb:: kapta «IIpupoansie 3ouHb 3emum», «Cpeabl 0OMTaHHS OPraHU3MOBY,
«Dotonepuogusm», «llomynsammn», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOMYJISAIMU UH(Y30pHH-
Ty(penskny, « [ TUIIeBBIC [ETH.

JladopaTopHsble H IPpAKTHYECKHE PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonornyeckue 0COOCHHOCTH PacTeHMH M3 Pa3HBIX MeECT
00UTaHUMD).

JlabGoparopnast pabota Ne 4. «BuiusiHie cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[MpakTuueckas padorta Ne 2. «IToacuéT MIOTHOCTH MOMYNSIIHA PA3HBIX BUAOB PACTCHUI.

Tema 4. CoodiecTBa H KOOI HYeCKHE CHCTEMBbI.

Coo0wiecTBO OpraHu3MoB — OHoOLEHO03. CTpyKTypbl OMOLEHO3a: BHJIOBas, NPOCTPAHCTBCHHA,
Tpoduyeckas (nuiesas). Buasi-nomuHantel. CBsizu B OHOIIEHO3E.



DKkonoruueckue cuctembl (d9kocuctemsl). Ilonarue 006 okocucteme U OuoreoneHose.
DyYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJYIEHTBI, KOHCYMEHTBI, peayueHtel. Kpyrosopor
BCLICCTB M IIOTOK JHCPrUM B dKocucTeme. Tpoduucckue (IMHILEBBIC) YPOBHHM 3KocucTeMbl. [lunieBwie
nenu ¥ cetd. OCHOBHBIE MOKA3aTeIM DKOCUCTEMBL: OMoMacca, MpOAYKLIHSA. DKOJIOTHYECKHE MUPAMUIbL:
NPOAYKIUH, YUCICHHOCTH, OHoMaccel. CBOHCTBA 3KOCUCTEM: YCTOHYHBOCT, CAMOPEIyJIALIUA, PAa3BUTHE.
Cykueccus.

Ilpupoansie  skocHcTeMBl.  DKOCHCTEMBI  03€p M peK. DKocucTeMa  XBOWHOrO  WIM
IMPOKOJIMCTBEHHOI O JIeca.

AHTPONOTEHHBIE  HKOCHCTEMBbI.  ATpodKocHcTeMBl.  YpOoskocuctembl.  buosorumdeckoe u
XO03sIICTBEHHOE 3HAYEHHE arPO3KOCHCTEM U YPOOIKOCHCTEM.

buopa3znoobpaszune kak ¢dakrop ycroitumBoctH skocucteM. CoxpaHeHHE OHOIOTHYECKOro
pa3HooOpasus Ha 3emJle.

Yucaue B. W. Bepraackoro o Omocepe. I'panunbl, coctaB M cTpykTypa Omnochepsl. Xusoe
BemiectBO M ero Gynkuuu. Ocobennoctu Ouocdepsl Kak riaobanbHON sKocHcTeMbl. JluHamuyeckoe
paBHOBecHe U oOparTHas cBs3b B Onocdepe.

KpyroBopoTs! BeniecTB 1 OMOre0OXMMHUYECKHE LIUKIIBI YIEMEHTOB (yrinepoja, a3oTa). 30HaTbHOCTh
ouochepnl. OCHOBHBIE OHOMBI CYILIH.

YenoseuectBo B Oumoctepe 3emnu. AHTpONOreHHBlC W3MeHeHHs B Ouocdepe. I'mobambHble
YKOJIOTHYECKHE TIPOOIEMBI.

CocyuiecTBoBanue Mpupojel M yenoseyecTBa. CoxpaHeHue OuopazHOOOpasusi Kak OCHOBa
ycroitunBocti Onocdepsl. OcHOBa palMOHANBHOTO YNPABIEHHA TNPUPOAHBIMH pecypcamMM M HX
ucnolib3oBanue. Jloctuxkenns OUONOrUM M oXpaHa MPHPOJIBIL.

JleMoHCTpaIMK:

[Moprpetnr: A. JIx. Tencnu, B. H. Cykaués, B. M. Bepuanckuii.

Tabnuuer u  cxemel: «llumesbie nenm», «buoueHo3: cocraB u crpykrypa», «lIpupoansie
coobmiecTBay, «Llenmu nmuTanus», «IKonornyueckas nupamuaa», «buocthepa u uenosex», «Ikocucrema
IIUPOKOJIMCTBEHHOIO Jiecay, «IKOCHCTEMa XBOHHOro Jeca», «buolleHO3 BOJI0EMa», «ATPOLIEHO3Y,
«lIpuMepHBIC AHTPONOIrCHHBIC BO3JCHCTBUA Ha MNpUPOAY», «BaxHeHIne HCTOYHMKH 3arpsS3HCHUSA
BO3IyXa M TPYHTOBBIX BO», «[loyBa — BaxkHeHmas cocrapistomas 6uocheps», «PaxTopsl Aerpaganuu
nous», «llapuukoBeiit 3 dexT», «DaKTOPLl PaJHOAKTHBHOIO 3arpasHeHus Ouocdepb», «OOmias
cTpyKTypa Ouocdeps», «Pacnpoctpanenue xkuzHu B Ouochepey, «O30HOBBIH dkpaH Ouochepsn,
«Kpyrosopot yraepoaa B Ouochepe», «Kpyropopor azora B npupoae».

O0OopyoBaHUE: MOJACHb-AMIUIMKANAS «TUNHUYHBIC OWOIEHO3b», Tepdapuil «PacTuTelnbHBIC
coobiiecTBa», Koulekiuu «buoreHos», «BpenuTenu BaKHEHIIUX CelbCKOXO3SHCTBEHHBIX KYIBTYP»,
repOapuy M KOJUICKUMH PACTCHHH W JKUBOTHBIX, NPHUHAJICKALIME K PAa3HBIM KOJOTHYECKHM IpyIIam
onnoro Buaa, KpacHas kuura Poccuiickoii Denepaiinn, n300pakeHuss OXpPaHSIEMbIX BHIOB pacTEHUIl U
KHBOTHBIX.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Ne Haumeno KosimyecTBo yacoB DJIeKTPOHHbBIE
n/ baHHe Bcero KoHTpoiibH IpakTHYecKn (mndposrie)

TeM e pecypchl
IPOrpaMMbl

1 Buosorust kKak Hayka 0.5 bubnnoreka IHOK

2 https://m.edsoo.ru/7f41¢292

2 JKuskie bubauoreka HOK
CHCTEMBI HX 1 https://m.edsoo.ru/7f41¢292
OpraHu3aLmsi.

3 XHUMHYECKHH COCTAB U 1 bubnuoreka LHOK
CTPOCHHE KITETKH 8 https://m.edsoo.ru/7f41¢292

4 KusuenearenbHOCTE bubnuoteka HOK
KIEeTKH 6 https://m.edsoo.ru/7f41¢292

5 PasMmuoKeHHE U 1 bubnunorteka [HOK
MHIMBHJIyalbHOE pa3BuTHE | 5 https://m.edsoo.ru/7f41¢292
OpPraHU3MOB

6 HacneacTBeHHOCTE H 1.5 bubnuoteka HOK
M3MEHYMBOCTh OpraHu3zMoB | 8 https://m.edsoo.ru/7f41¢292

7 Cenexius OpraHu3MOB. bubnuoreka [IOK
OcHOBBI OHOTEXHOJIOTHH 3 https://m.edsoo.ru/7f41¢292

8 PesepBHoe bubnnoreka [IOK
BpEMSI 1 https://m.edsoo.ru/7141¢292

OBIIEE KOJIMYECTBO 0 4
YACOB I10 ITPOIT'PAMME 3




11 KNIACC

KoauuecTBO 4acoB JIeKTPOHHBIE
HaumenoBanue
Ne a3/1eJI0B H TeM (undposbic)
n/n E oﬂr - Beer Konrposnshsbie IIpakTHyeckue 06pazoBaTEIBLHbIE
porp 0 padoThI padoTbI pecypes
bubnuorexa LHOK
] SBomonkonHas Guonorus ? l https://m.edsoo.ru/7141cc74
) it o v | 9 05 bumorera LOK
p ' ‘ ’ https://m.edsoo.ru/7{41cc74
3emie
3 OpraHu3msl " 5 ) bubnuoreka [HOK
OKpYyIKAIoIIas cpeja https://m.edsoo.ru/7f41cc74
4 CoobmiecTBa " 9 bubnuorexa LHOK
KOJIOTHYECKHE CUCTEMEI https://m.edsoo.ru/7f41cc74
bubnuorexa LHIOK
> Pe3epBHOe BpeMA 2 hitps://m.edsoo.ru/7141cc74
OBIIEE KOJMYECTBO 34 0 25
YACOB I10 ITPOI'PAMME )




MMOYPOYHOE INNTAHHPOBAHHE

10 KJIACC
KoummyecTBo 4acoB
Ne ) Konrpon DJIeKTPOHHBbIE uudposbie
n/n Tema ypoka Beeio | siae HpakTuieck o0pa3oBaTe/bHbIE PeCypPChl
He padoThI
padoTsbl
buonorus B CHCTEME HayK. EMII oy S— [OK
1 Bl TDGGIeoCHE, CRIANHEL: b https://m.edsoo.ru/863e6122
5 ; ) //m. ;
6H0H05 HEP: 6“? TEXHOJ]Ol"HfI Mg https://m.edsoo.ru/863e632a
T'eHHOH HHIKCHEPHEH, YKOJIOTHEH.
MeTtobl MMO3HAHHS JKUBOM
npuponsl. [IpakTuueckas pabora Ne
2 I «Mcnonb3oBanne  pazsIMYHbIX 0.5 BHGPHDTeKa : Lo
1 https://m.edso0.ru/863e6122
METO/IOB npu U3YYEeHUH
OHOJOrHYECKHX 00BEKTOBY»
3 buonoruueckue CHUCTEMBI, bubnuorteka LIOK
MPOLECChI M HX U3YYCHHE 1 https://m.edsoo.ru/863e6564
4 XHUMHYECKHH  COCTaB  KJIETKH. bubnuoreka LIOK
Boma u MUHEpaTbHBIC COJTN | https://m.edsoo.ru/863e674¢
5 benku. CocraB W  cTpocHHE bubnuoreka LHOK
OeJIKoB 1 https://m.edso0.ru/863e6b72
depMeHTbl —  OHONOTHYECKHE
KaTaau3aTopkl. JlabopaTopnas
6 paborta Ne 1 «3yueHue 05 bubnnoreka [HOK
KaTaTuTHYECKON aKTUBHOCTH 1 ’ https://m.edsoo.ru/863e6b72
(epMeHTOB (Ha mpUMepe aMmuiasbl
MJTH KaTaasbl)»
bubnuoreka IHOK
d S IIOBOLEL, . I I https:/m.edsoo.ru/863e6870
. bubnuoreka LIOK
g Hyinsrionne kronon, AT0 1 https:/m.eds00.ru/863e6d5c




Hcropuss w1 MeTroabl M3ydeHHs bubnuoreka L[{IOK
kieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
Knerka Kak 1eJI0CTHAs JKHBas
CHCTEMA
Ctpoenue IYKAPUOTHHECKOM
kierku. Jlaboparopuas pabora Ne 2
«M3ydyeHHe  CTpOEHHA  KIETOK bubnunoreka [TOK
pacTeHuil, SKMBOTHBIX, TPUOOB H 0.5 https://m.edso0.ru/863e6{10
OakTepuili TIMOJ MHKpPOCKOINOM Ha https://m.edsoo.ru/863¢716¢
rOTOBBIX MHKpOTIpErapaTax H HX
QIIUCaHHUE»
OOMEeH BelIecTB WK METab0IM3M Bumdoreki oK
: o https://m.edsoo.ru/863e766¢
@oToCcHHTE3. XeMOCHHTE3 g s HOK
' https://m.edsoo.ru/863e7¢98
DHepreTHUecKuii 0OMeH buGiHATexa LOK
p https://m.edso0o.ru/863¢e7aae
JKuzHeHHbII IIUKJT KJIETKH.
Heneuune KJICTKH. Muro3.
JlaGoparopnas  pabora Ne 3 05 bubnuoreka LIOK
«Habnroienne MUTO3a B KJIETKax ’ https://m.edsoo.ru/863e7dc4
KOHYMKA KOPEMIKa JTyKa Ha TOTOBBIX
MHKpOIpenaparax»
Bbuocunres Oenka. Peakims bubnuoreka [1OK
MaTPUYHOI0 CHHTE3a https://m.edsoo0.ru/863e796¢
Tpancnsauus — OHOCHHTE3 OcIKa bubmeTeka HOK
p It https:/m.edsoo.ru/863e796¢e
Hexnerounsie (popmbl KAZHU — bubnuoteka I[HOK
BUPYCBI https://m.edso00.ru/863e7540
dDopmbl A3MHOKECHHS - LOK
p pa: https://m.eds0o.ru/863e81b6
OpraHu3MOB

https://m.edsoo.ru/863e83 1 e




bubnroreka

LIOK

Meiio3 s
https://m.edsoo.ru/863e7f4a
O0pazoBanuc u pa3BUTHE
IMOJOBBIX KJIETOK.
Onnonorsopenue.  Jlaboparopnas 05 bubnuoreka LIOK
pabora Ne 4 «M3yueHue CTpOEHUsA ’ https://m.edsoo.ru/863e81b6
MOJOBBIX  KJIETOK HA TIOTOBBIX
MHKpOIIpenaparax»
WuausuayansHoe pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edso00.ru/863e8436
I'eneTtuka — HayKa 0
HACJIC/ICTBEHHOCTH ’ H s LAk
‘ https://m.eds00.ru/863e86{2
U3MEHYHUBOCTH
3aKOHOMEPHOCTH  HACJIE/IOBAHUS
MPU3HAKOB P MOHong HIHOE BrRfTeR o
P ' P https://m.eds00.ru/863¢8878
CKpelHBaHHE
UrudpuHoOe CKpellMBaHKE,
3£{0H o HcgaBIEJCHMDro ey Gk
https://m.edsoo.ru/863e89a4
HACIeI0BaHUS IPU3HAKOB
CuennenHoe HaCJIEZI0OBAHHE
npusHakos. Jlaboparopuas pabora
Ne 5 «M3yuenue pe3ynbTaroB bubnmorexa ITOK
0.5 e
MOHOTMOPHIHOTO W JAMIHOPHIHOTO https://m.eds00.1u/863e8c60
CKpEHIIMBAHHUS Y Jp0o30(uiasl Ha
TOTOBBIX MHKPOMPENapaTax»
I'enetuka nona. HacnenoBanue bubnuoreka [HOK
IPHU3HAKOB, CIEIUICHHBIX C IIOJIOM https.//m.eds00.1u/863e8¢60
H3mMeHuuBOCTD.
HenacnencrBeHHass H3MCHYHBOCTD.
a bubmoreka IHOK
Jlabopatopnas  pabora Ne 6. 0.5

H3zyuenue MOJIM(PUKALIMOHHOH
U3MEHYHBOCTH, IIOCTPOCHHE

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




BapHallHOHHOI O psja "
BAPUAIIMOHHON KPHUBOII»

HacnencTteeHHass HW3MEHUYHBOCTD.

2 Jlaboparopuass pabora Ne 7. 05 bubnuoreka LIOK
9 «AHaIU3 MyTalMi y Apo30(QHisl Ha ' https://m.edsoo.ru/863e8efe
rOTOBBIX MHKPOMpEnapaTax»
Ienetuka uesnoBeka. EMII pa3bop
npodeccuii, CBA3aHHBIX C FEHHON U
3 KIIETOYHOM HHKEHEpPHUCH. bubnuoreka [IOK
0 Huckycena o Ouontuxe (I'MO, https://m.edsoo.ru/863e8d78
KIIOHHPOBAHHE, PEAAKTHPOBAHHKE
reHoma).
3 Pe3epeHelii ypok. O0obIIeHHE MO
| TeMe «Hacnenctennoctsb H
M3MEHYMBOCTh OPraHU3MOBY
& Cenekius Kak HayKa M Mpoliece BHCITAEERG Qe
2 BT Y pory https://m.edsoo.ru/863e9214
3 MeToIpl 1 TOCTHKCHHUS CEIICKIIUH bubnuoreka [HOK
3 pPAaCTEHUI M KHBOTHBIX https://m.edsoo0.ru/863e9214
buortexnonoruss Kak  oTpacib
3 npoussojactea. EMII aHasnm3 Bubnuoreka [IOK
4 KeiicoB (Oopeba ¢ maHzemuei, https://m.edso00.ru/863e¢9336
CO3/IaHHE IKOJIOTMYHOI0 FOpo/ia).
OBIIEE KOJIMYECTBO YACOB IIO 4

[TPOTPAMME




MMOYPOYHOE INNTAHHPOBAHHE

11 KJIACC
KounyecTBo 4yacos JIeKTPOHHbIE
; uH@poBbIe
Nen/n Tema ypoka Beero KOH;[}OJ]LH Hpaﬁwmqecx 0BpazoBaTeaBHbIC
bie padoThl He padoThl pecypeb
1 DBOJIOLHS U METOIbI €€ H3yUeHUs BrG/moress K
4 1 https://m.edsoo.ru/863ea20e
) Heropus  pasButus 1npenctaBieHuil 00 bubnaunoreka HHOK
SBOIIOLHH 1 https://m.edsoo.ru/863e¢9570
bubnuorexa 1HOK
3 M ] ,
ARpeRbrRREd 1 https://m.edsoo.ru/863e9cle
[Monynsuust Kak B3JIeMEHTAapHAas eJIMHHUIA
4 Buaa M 3somoiuu. JlabGoparopuas padora bubnmoreka LHOK
Ne 1 «CpaBHeHue BHJIOB o 1 0.5 https://m.edsoo0.ru/863e99¢c6
MOP(hOIOTHYECKOMY KPHTEPUIOY
5 JBwxymime CHJIbI (aemeHTapHbIE bubnnoreka LHOK
(haKkTOpbI) IBOJIIOLIHH 1 https://m.edsoo.ru/863¢9dad
bubnuorexa 1HOK
( 'E\.‘ - I O - )
) CTECTBEHHBIN 0TOOP M ero (hopMbI | hitos i edson ail 35350960
Pe3synbrars! SBOJIFOLHH:
MPHUCTIOCO0IEHHOCTh OpraHu3MOB H
7 BHjl00OpasoBanue. Jlaboparopnas padorta bubmmoreka IHOK
No 2  «Omnucanue npucrnocobnenHoctu | 1 0.5 https://m.edsoo.ru/863e¢9fde
opraHu3ma " eé OTHOCHTEJILHOTO
Xapaxkrepa»
8 HanpapiieHHs B TyTH MaKpO3BOTHOIUH BUGIROTS TR
p Y po: 0 1 https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BOMOLNUN |
10 Wctopus xu3Hu HA 3eMiie U METOObl eé




H3y4YeHHs!

T I'mmoTe3pl  NMPOMCXOKIACHUA JKHU3HM Ha Butnuoreka 1HOK
3emiie https://m.edsoo.ru/863ea5ab
12 PazButue xu3HM Ha 3emiie 1O 3paM H bubnuoreka HOK
nepuoaam https://m.edsoo.ru/863eabbe
OcHOBHBIE ITAIBI IBOJIIOIIHH
ACTHUTEJILHOTO M KHBOTHOI'O  MHpA.
13 IE[ akTHuyeckas pabota Ne 1 «Ms3 qCHF;IC Bubmmorexa HOK
p p B yu 0.5 https://m.edsoo.ru/863ealbc
HCKOTIAeMBbIX  OCTAaTKOB  PACTeHHH  H
JKHBOTHBIX B KOJIJICKITHIX)
14 CoBpeMeHHasi CHCTeMa OpraHu4ecKoro bubnuorexa 1IOK
Mupa https://m.edsoo.ru/863ea4 8¢
15 DBOIOIKA YeT0BeKa (AHTPOIOreHes) batmarecs TIOK
: P https://m.edsoo.ru/863eac2¢c
JBwkynimne CHJIBI (akTopsr) bubmmorexa LHOK
16 _
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IMH YBOTIOIHMH YEIIOBEKa
18 Yenoseyeckue packl M IPHUPOJHBIE bubnuoreka LHOK
azanTaiy YeJI0BeKa https://m.edsoo.ru/863caca2
PesepBHblid ypok. O0oOmieHHE 1O TeMe
19 «BO3HUKHOBEHHE W pa3BUTHE JKM3HU HA
3emier
DOxosorus kak Hayka. EMIT pa36op
npod)eccuii, CBA3aHHBIX C JKOJOTHECH:
CIELMATHCT o IKOJIOTHYECKOM
0e30I1MacHOCTH,  IKOJIOT-TIPOEKTHUPOBIIUK,
20 CTNIEHANTUCT 10 MOHUTOPUHTY OKp. CpPembl,

CHNELMAJIUCT 10 PEKYJIbLTHBALMH 3EMEJlb,
CTICHMAIMCT T0 YCTOWYMBOMY pa3BUTHIO,
URBAN-3koJ10T, CHCUHAIUCT o
aJIbTePHATHBHON YHEPreTHKE.




71 Cpejibl 00MTAaHWUA W 9KOJIOTHUYECKHE bubnuoreka HOK
(hakTOpbI https://m.edsoo.ru/863eafec
Aobuotudeckue (akropsl. JlabopaTopHas
padora Ne 3. «Mopdonoruueckue

2 0COOEHHOCTH PAaCTeHHH M3 Pa3HbIX MeECT bubnuoreka [HOK
obutanus». JlabopatopHas pabora Ne 4. 0.5 https://m.edsoo.ru/863eb10e
«BnusiHue cBera Ha pocT W pasBUTHE
YEPECHKOB KOJICYCa»

bubnuoreka 1HOK
23 buotnveckue GpakTopsl s
b p https://m.edsoo.ru/863eb348
DKOJIOrHYECKHE XapaKTePUCTHKH

24 nonyisiuuu. Ilpaktudeckas pabora Ne 2
«lToacuéT TIOTHOCTH TOIYJISIUANA Pa3HBIX 0.5
BHJIOB PaCTEHUI»

25 Coo0iecTBa OpraHu3MoB — OHOLICHO3 buGOTER LOK

& P & https://m.edso0.ru/863eb46a

26 DKOJIOrHYCCKHE CUCTEMBI (SKOCHUCTEMBbI ) EabmuTers HOK

e https://m.edsoo.ru/863eb46a
OCHOBHBIC  [OKa3aTell  JKOCHCTCMBEL.
27 DKOIIOTHYECKHE  TTHPAMHIIbI CaoiicTBa bubumorcna TIOK
‘ i ' https://m.eds00.ru/863eb5fa
skocucteM. Cykieccus

28 IIpupoasbie 5KOCHCTEMBL

29 AHTpOIIOreHe3 3KOCUCTEMBI

30 buocpepa — rmnobanpHas HSKocHcTEMA bubmmoreka [HOK
3emnn https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYLIECTBOBAHHS bubnuoteka [HOK
ourocdepnr https://m.edso0.ru/863ebd16
o YenoseuectBo B Ounochepe

32 3emmu. EMIT  Jlekumss ¢ snemMeHTaMH

JUCKYCCHUH 110 pPAaCcCMOTPEHHID KIIHOYEBLIX




MOHSTHIA: rio0anbHbIe SKOJIOI'HYECKHE

npoOIeMsl, ycToiunBOe pa3BUTHE,
YIJIEPOAHbIH ciel, LHPKYJIApHast
KOHOMHKA, BOCCTAaHOBHTE/IbHBIC

TEeXHOJIOIMH, MApHUKOBLII YpderT (kapOon-
MEHEJKep, CHEeHAIUCT M0 YyUYeTy BbIOpPOCOB

MapHUKOBBIX ra3oB, CIIEHHAIHUCT o
allbTEPHATHBHOM IHEPreTHUKeE,
9KOJIOTHUECKUI HHIKEHEp, CHEIHATHCT TI0
nepepadboTke

0TX0/10B, OHoTexosor (pazpadarbiBaloOIHii
biodegradable MaTepHabl), IKOIIOT-

ypbauuct, cutu-hepmep, cneyagiucT 1o
OOIIT, arpo3koJior, Mo4YBOBE, CIICIUATIHCT
[0 OPraHUYeCKOMY CEIbCKOMY XO3SIHCTBY).

33 CocyuiecTBOBaHHE TIPUPOJIbL 5 bubnuoteka HOK
yesoBeYecTBa 1 https://m.edsoo.ru/863ebale
34 PesepBubiit  ypok. O06001ieHne  TEMbI

«Coo00111eCTBa H YKOJIOTHYECKHE CHCTEMBI

OBILEE  KOJIMYECTBO YACOB IIO

[TIPO'PAMME
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Koauguxaropsl TpedoBanuii k pesyabraram OOII no roaam odyuenus

10 KJIACC

Kon
npoBepsieMor
0 pe3yJbrara

IIposepsieMble  @peMeTHbIE  Pe3yJbTaThl  OCBOCHHS
OCHOBHOIi o0pa3oBaTe/IbHOHf MNPOrpaMMbl  CpejHero odmero
o0pa3zoBaHus

ChopmupoBaHHOCTb 3HaHMH O MecTeé W poiM OHOIOTHH B
CHCTEME HAy4HOrO 3HAHMA ECTECTBEHHBIX HayK, B (opmupoBaHuM
COBPECMCHHOH €CTECTBCHHO-HAYyYHOM KapTUHbl MHpa W Hay4HOIO
MHPOBO33pEHHUS; O BKJIAAe POCCHHCKUX M 3apyOexHBIX YUYEHBIX-
OuosioroB B passuTHe OHOJOrMH; (PYHKUHOHAILHOM IPaMOTHOCTH
4eJIOBEKa JIsA PELICHHs JKMU3HECHHBIX 3a/1a4

YMeHHE pacKphIBaTh COJCpPKAaHUC OMOIOTMYECKHX TCPMHHOB H
MOHATHUH: KHU3Hb, KJIETKa, opraHusM; Merabonusm (0OMeH BELIECTB M
peBpallleHue SHEpPruu), roMeocras (camoperyJsiius), ypoBHeBas
OpraHM3alMs KMBBIX CHCTEM, CaMOBOCIMPOU3BEAECHHUE (PENPOaYKLH),
HaCJIeJICTBEHHOCTh, H3MEHYHUBOCTh, POCT U pa3BHTHE

YMmenue  u3narathb  OMOJIOTMYECKHE  Teopuu  (KIEeTOvHasd,
XPOMOCOMHas, MyTallMOHHas), 3akoHkl (I'. Menxens, T. Moprana, H.U.
BasuioBa) u yuenusi (0 1eHTpax MHOrooOpasusi U MPOUCXOKICHUS
KyJaeTypHbIX pactenuid H.M. Baswiopa), onpejpensarts rpaHuibl uX
TMPUMEHUMOCTH K KHUBBIM CHCTEMaM

VMeHHe BIaAeTh METOJaMH HAYYHOTO TI03HAaHWsS B OHMOJIOTHH
(HaOJIFOJICHHE M ONMHCAHHWE JKMBBIX CHCTEM, IPOIECCOB M SABICHWUIL;
OpraHm3alisi M  INPOBEJICHHE  OHOJOIMYECKOr0  SKCIIEPUMEHTA,
BBIIBHJKCHHE  THIOTE3bl;  BBUISIBICHHE  3aBHCHMOCTH  MEWKIY
MCCIEYSMBIMH BEJIIMYMHAMH, OOBICHEHHE IOJYYSHHBIX PE3YJIbTaTOB,
UCTIOIG30BAHHEIX HAYYHBIX [MOHATHIl, TEOPHH W 3aKOHOB; YMCHHE
JICJIaTh BBIBO/IbI HA OCHOBAHMH NOJIYYCHHBIX PE3YJILTATOB)

VMeHue BBIACIATH CYIIECTBEHHBIE NPU3HAKH BHPYCOB, KJIETOK
MPOKAPUOT ¥ IYKAPUOT, OJHOKIETOYHBIX M  MHOIOKJIETOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIpOIlecCOB  OOMEHa  BEHIECTB W
MPEeBpalieHust SHEPruu B KieTKe, (OTOCHHTE3a, IMIACTHYECKOro M
9HEPreTH4eckoro  oOMeHa,  XeMOCHHTE3a,  MHTO3a,  MeEHo3a,
OIUIOOTBOPEHHS,  PAa3MHOXKECHHUS,  HMHAMBHAYAIbHOTO  Pa3BUTHA
opraHusma (OHTOreHes)

VYMeHHue UPUMEHSTh [OJYUYEHHBIE 3HAHUSL JUIL OOBSICHEHUS
OMOJIOTHYCCKUX TIPOIIECCOB U SBJICHUI, UI NPUHATHS NPAKTHUCCKHX
pelIeHnit B MOBCEIHEBHON KU3HH B LIENAX obecriedeHHs 6e30MacHOCTH
CBOEIO 3/I0POBbs M 3/I0POBbS OKPYIKAIOIIUX JIFO/ICH, COOIIIO/ICHHS! HOPM
TPaMOTHOTO MOBEJICHUS B OKPYIKaIOLIeH MPUPOIHOH cpesie; MOHUMaHHue
HEOOXOIMMOCTH HCIIONIL30BAHNA JOCTHKEHHH COBPEMEHHOH OHOJIOTHH
1 OMOTEXHOJIOTHH Ul PallMOHATBHOrO MPHUPOIOIOIb30BAHHA

YmeHue pelIaTh 3JICMCHTAPHBIC I'CHECTHYCCKHE 3a/la4d Ha MOHO-
H ,HHTHﬁpH,‘]HOe CKpCIIHMBAHHE, CUCIVICHHOC HACJIICOOBAHHEC, COCTABIIATH
CXCMBI MOHO[‘HﬁpHﬂ,HO[‘O CKpeLIHBaHU Al npeacKkasaHus
HACJICHOBAHHA IIPH3HAKOB Y OPraHH3MOB

VMeHHe BBINONHATE J1abOpaTOpHBIE U TMPAKTHYECKUE DPaGOTHI,
cobmoaarh mnpasuia npu  padore ¢ y4eOHbIM M J1abOpaTOPHBIM




000py/10BaHHEM

YMeHHEe  KpPUTHYECKH  OUEHMBaTb M MHTEPHPETUPOBATH
uHpopManuo  OMOJOTHYECKOTO  COJEpKaHWs,  BKITFOYAIONIYIO
TICEBOHAYYHbIE 3HAHUS U3 pasanuHbX ucrounukos (CMMU, nayumno-
MONYJSAPHBIE  MaTepHalibl); ATHYECKHE  ACNEKThl  COBPEMEHHBIX
MCCIICIOBAHUI B OMOJIOTMH, METHIIMHE, OMOTEXHOJIOTHH

10

YMeHue co3gaBaTh COOCTBCHHBIC ITMCHMEHHBIE M YCTHBIC
cooOienus, ododmas 6uoNorHyecKy0 HHPOPMAIIMI0 U3 HECKOIBKUX
WCTOYHUKOB, IPAMOTHO MCIIOJIL30BATh IIOHATHHHBIH ammapat OHOIOrHu

11 KJIACC

Kon
nposepsieMor
0 pe3yJibTara

TlpoBepsieMble MPeIMETHBIE PE3YJIbTATHI OCBOCHHSI OCHOBHOIH
00pa3oBaTebHOI MPOrPaMMBbI cpe/iHero o01ero odGpa3oBanms

CdopmupoBaHHOCTE 3HAHUI O MECTe H POJIU OUMOJIOTUU B CUCTEME
HAYYHOTO 3HaHHWA CCTECTBCHHBIX HayK, B (JOpMHpOBAaHMH COBpEMEHHOII
€CTECTBEHHO-HAYYHON KAapPTUHBI MHpPAa M HAay4yHOrO MHPOBO33PEHUS; O
BKJIAJE POCCHUICKMX M 3apyOeKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE
Ounosmorny; (QYHKIHOHATBHOW TPAMOTHOCTH 4YEIOBEKa [ PEIICHHs
JKM3HEHHBIX 3a/1a4

YMeHue packpbiBaTh CoOjlepiKaHHe OHOJOrHYECKUX TEPMHHOB M
TIOHSATHH: BHJ, TOMYJSINS, TeHO(DOHI, PBOTIONMS, IBMKYIIAEC CHUIIBI
(daxropsr) SBOIONNH, MPHCIOCOOIEHHOCTh OpTaHU3MOB,
BH1000pa3oBaHue, KOIOrnueckHe (GaKTopel, IKOCUCTEMA, NPOJLYLEHTBI,
KOHCYMEHTHI, PEIYLEHTHI, LEMH MUTaHUS, IKOJIOTHYECKas ITMpPaMuja,
OuoreoleHo3, buochepa

YMmenue uznarath OMOIOrHYecKrue TeOpUM (IBOTIOIHOHHAS TEOPHS
Y. Japsuna, CHHTETHYECKasi TEOPHUs  HBOJIIOLMH), 3aKOHbI U
3aKOHOMEpPHOCTH (3aponpiineBoro cxonacrea K.M. bapa, uepenoBanus
riIaBHbIX HanpasieHwit W myteit spomounn A.H. CesepiioBa, ydyeHus o
ounocdepe B.MU. BepHaackoro), onpeaensTh TPAHUILI UX TPUMEHUMOCTH
K KMBBIM CHCTEMAM

VYmMmenue BIaJ€Th MCTOAAMH HAYYHOI'O II03HAHHA B 6HOJ’IO]"HH
(HaOsr0/IeHHEe W ONMHMCAHHME KMBBIX CHCTEM, NPOLECCOB W SBIICHUN;
OpraHM3anusi ©W  TPOBEJAEHHE  OWONOTMYECKOT0  JKCIIEPUMEHTA,
BBIJIBUIKCHHUE UIOTE3bI; BLISIBJICHUE 3ABHCHMOCTH MEKITY
HCCIETYEMBIMH BEITHYHHAMH, OOBACHEHHE TOJNYYCHHBIX pE3yJIbTaToB,
HCTIOJIB30BAHHBIX HAYYHBIX TIOHATHI, TEOPUH U 3aKOHOB; YMEHHE JIENaTh
BBIBOJIbI HA OCHOBAHWH [10JIyYEHHBIX PE3YJILTATOR)

VMeHHe  BBIJENATH  CYIIECTBEHHbIE  NPH3HAKH  CTPOEHHS
OUONOTHYECKUX  OOBEKTOB:  BHIOB, MOMYJANMI, MPOYIICHTOB,
KOHCYMEHTOB, PEIYLEHTOB, OHOTEOIEHO30B U YKOCHCTEM; 0COOCHHOCTH
IPOLIECCOB HACJICJCTBCHHOH HM3MEHYMBOCTH, €CTECTBEHHOrO 0T0Opa,
BUI000pA30BaHKs,  MPHUCIIOCOOIEHHOCTH  OPraHW3MOB,  JEHCTBHA
9KOJIOTHYECKHX (haKTOPOB HA OPraHMU3MBbI, MIEPEHOCA BEIECTB U MOTOKA
SHEPTUH B JKOCHCTEMAX, AHTPOMOICHHBIX HM3MCHECHHN B 3KOCHCTEMAX
CBOEH MECTHOCTH, KPyrOBOPOTA BEIIECTB H OHOTCOXMMUUYECKHX HHKIIOB
B brocdepe




YMeHHEe [PUMEHSTb [OJYYEHHBIC 3HaHHUA U1 OOBACHEHMS
OMOJIOTMYECKHUX TPOLECCOB W SIBJICHWH, [UIS NPUHATHS MPAKTHYECKUX
PEIICHUI B TOBCEIHEBHOM KH3HM B LE/IAX oOecnevyeHus 0€301acHOCTH
CBOEIO 3JI0POBBS M 3/I0POBbSI OKPYIKAIOIIHUX JIFOJCH, COOIOJICHUS HOPM
TPaMOTHOTO MOBENEHUs B OKPYKAIOUIEH MPUPOIHON cpesie; MOHUMaHHe
HEOOXOAMMOCTH HCIOJIb30BAHUS JIOCTHIKCHUH COBPEMEHHOM OMOJI0rvH
JUIs PAIIMOHAIBHOTO TIPHPOI0OTIOIL30BAHHS

VYMeHHE  peliaTe  JICMCHTApHbIC  OMOJOTMYECKHC  3a/adH,
COCTABJISITh CXEMBI TIEPEHOCA BEHIECTB U DHEPIHM B DKOCHCTEMax (LemH
ITUTaHUS)

YMeHHe BBINOJNHATE JabopaTtopHble M MpakTHYeCKHe padoThl,
cobmonaTh TpaBWwia mpu pabote ¢ y4eOHBIM H  J1a0OPATOPHBIM
000py10BaHHEM

YMeHHe ~— KPUTHUECKM  OLEHHUBATL M WHTEPIPETHPOBATDH
HH(POPMALIHIO OHOJIOTHYECKOTO cojiepKaHusl, BKJIFOUAOIIYHO
MCeBAOHAYYHbIE 3HAHWUA M3 pa3nuuHbIX HcTouHMKOB (CMMU, HayuHo-
MOMYJISIPHbIE MaTepUasibl); paccMaTpuBaTh IJ100aIbHbIE IKOJOTHYECKHE
mpo0aeMbl  COBPEMCHHOCTH, (POPMHUPOBATH MO OTHOUICHHID K HHUM
COOCTBEHHYIO MMO3HITHIO

10

YMeHHEe c03/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIC
coodueHus, 06001mas OUOJOrnYeckyro WHPOPMAILMI U3 HECKOJIBKHX
UCTOYHUKOB, TPAMOTHO MCTIONIL30BATh MOHATHITHBIH anmmapaTt 6HOI0TrHK




Koaudukaropsbl 21eMeHTOB COEPKAHMS H MPOBEPAEMbIX TPEOOBAHMI K pe3yJbTaTam
ocsoenust OOII
10 KJIACC

Ko [IpoBepsieMblii 3JIeMEeHT COlepPKAHUS

1 bHoJI0THS KaK Hayka

buonorus — nayka o xusoi npupoje. Poie duonorun B popmMupoBaHun

1.1 . % A
COBPCMCHHOH HAYYHOH KApPTHHEI MHpA. Cucrema OHOTOrHYECKHX HaVYK

MeToapl TO3HAHUS JKUBOH NpUpOABl (HAONIOAEHHWE, OSKCHEPHUMEHT,
1.2 onHcaHue, U3MepeHue, Kinaccuduxaius, MOAEIUPOBAHKE, CTATHCTHYECKas
00paboTKa JaHHBIX)

2 JKuBbIe CHCTEMBI M UX OpraHu3arus

JKusble cucrembl (OMOCHCTEMBI) Kak TPEAMET HW3Yy4YeHUs] OMONOrMH.

21 e
CpoiicTBa OHoOCHCTEM M UX pa3HOOOpa3ue

VpoBHH  opraHM3anmuu  OHOCHCTEM:  MOJCKYJISIPHO-TCHETHUYECKHIA,
2.2 KJIE€TOYHBIH, OpPraHM3MEHHBIH, MONMYJAIMOHHO-BHI0BOH, JKOCHCTEMHBIH,
ouocgepHbIi

3 XHUMHYECKHH COCTaB M CTPOEHHE KJIETKH

XUMHYECKHH COCTaB KJIETKH. XMMHYECKHE JIEMEHThI: MaKpO3JIeMEHTHI,
3.1 MHUKpPO3JIEMCHTBI. Boja W MuHEpajibHbIC BemiecTBa. OYHKIHMU BOJABI U
MHUHepaJbHBIX BemlecTB B kieTke. [loanep:kanne ocMoTHyeckoro bananca

benku. CoctaB u ctpoenue 6egkoB. AMHUHOKUCIOTEL — MOHOMEPBI OEIKOB.
HeszameHuMble M 3aMeHMMblE AMUHOKHMCIOTHI. AMWHOKHCIOTHBIH COCTAB.
YpoBHH CTPYKTypbl O€/IKOBOH MOJIEKYJBI (TepBUYHAsA, BTOpHUYHAHd,
TPETHYHAs M YETBEPTUYHAA CTPYKTypa). XMMHYECKHE CBOICTBA OEJIKOB.

3 buonoruueckue QyHKUHU OEIKOB.
@®epmentsl — Ouonornyeckue Karamusatopel. Crtpoenue ¢epmenTa:
aKTHBHBINA LeHTp, cyOcTpaTHas cneunduanocts. Kodepmentsr. Buramuns.
OTnauunsi GepMEHTOB OT HEOPraHMYECKUX KaTalu3aToOpOB
YriaeBoasl: MOHOcCaxapujbl (TJEOKO3a, pubo3a U JIC30KCHpHOO03a),
aucaxapujibl (caxaposa, JaKTo3a) M MoJgucaxapuibl (Kpaxmai, TIMKOreH,
33 LeJUT0II032a). Broslornyeckie (pyHKIHH yIIIeBOIOB.
' Jlunmuapl:  TpuraMiepuasl, crepouasl, Gochonunuasl. ['mapodunbHoO-
ruzipoodusie cpoiicTa. buonoruueckue GpyHkuuu aunujaos. CpaBHeHHe
YIJIEBO/IOB, OCJIKOR M JIUMH/I0B KAK UCTOYHUKOB YHEPTHH
HyxkneunnoBeie kucinotel: JIHK u PHK. Hykneoruasl — MoHOMEpbI
34 HyKJAeHHOBBIX KUCI0T. Ctpoenne u ¢ynkuun JIHK. Ctpoenne u dyHKimm
PHK. AT®: crpoenue U GyHKIHH
35 [luronorus — nayka o kierke. Kneroynas teopus. MeToisl M3ydeHHs

KIIETOK

Knerka kaxk mnenocrHas ixuBas cucrteMa. OOmmMe NPH3HAKK KIICTOK:
3.6 3aMKHyTass HapyxHas wmemOpana, monekynsl JHK kak renerndeckuii
anmnapar, CHCTeMa CHHTe3a Oenka

Tunel KIeTok: sykapuoTHYecKass M Tnpokapuoruyeckas. OcobeHHOCTH
CTPOCHHs TMPOKAPHOTHYCCKOW KiIeTKkH. KreroyHas crTeHka OakTepuid.
CrpoeHue JyKapHOTHHECKOH KIETKA. OCHOBHbIE OTIIMYHS PACTHUTEIBHOIA,
KHMBOTHOMN M IPUOHON KJICTKH

3

3.8 [TOBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJICTOUHAs! CTEHKA, IIMKOKAINKC, HX




(ynkuun. [nasmatuyeckas memOpana, e€ coiictsa v pynximu. Luroriazma
" eé OpPTraHOMIBL. OpanomemOpaHHBIE OpraHOM/IbI KJICTKH:
sHjomasMatiyueckas  cerb  (DI1C), anmapar  T'oabku,  JIM30COMBI.
[ToryaBTOHOMHBIC ~ OpPraHOWABl  KJICTKH:  MHUTOXOHJPHM,  [JIACTHIBL
[Mpoucxoknenue MuToxouapuit u miactua. Buasl nnactua. HememOpanubie
OpraHoM/Ibl KJIETKHU: PUOOCOMBI, KIIETOYHBIH LEHTP, PECHHYKH, KI'YTUKH.
DyHKIMH OpraHOHUI0B KIeTKH. BrinoueHus
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Snpo — perynasaTopHsii UeHTP KineTku. CTpoeHue Aapa: saepHas 000I04Ka,
KapuoIuia3Ma, XpOMATHH, SUIPBIIIKO. XPOMOCOMbI

3.10

TpElHCHOPT BCIICCTB B KJIICTKC

JKH3HeneaTeIbHOCTD KICTKH

4.1

OG6MeH BenecTs, WK MeTaboau3M. ACCUMUIISIIHS (TIIACTHUECKHI 00MeH )
M JIUCCUMUIISALMA (DHEPreTHyecknuii oOMEH) — JBE CTOPOHBI €JWHOTO
nporecca weradbonu3aMa. Tumsl oOMeHa BeIIECTB: aBTOTPOQHBIH H
rereporpodubiii. Ponk ¢epmeHToB B 0OMEHEe BEIIECTB W TPEBpAICHHH
9HEPIrHH B KJIETKE

4.2

®orocunres. CseroBass W TemHoBas das3bl Qorocunresa. Peakumn
thotocunTe3a. DpdekTHBHOCTL (PoTOCHHTE3a. 3Ha4eHHE (POTOCHHTE3a s
Ku3un Ha 3emsie. Bausuue ycnoBuit cpensl Ha (DOTOCHHTE3 M CIIOCOOBI
IIOBBIILICHHUS €0 NPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHE OakTepHH. 3Ha4YeHHE XEMOCHHTE3a
JUIsl )KM3HU Ha 3emiie

43

DHepreTHyeckuii oOMeH B Kkierke. PacuieruieHue BEIECTB, BbIICICHHE H
AKKyMYJIUPOBAHUE JHEPTHM B KIETKE. DTalbl YHEPreTHYECKOro OOMEHa.
Inukonus. Bpoxkenuwe u ero Buabl. KucIopomHoe OKHCIEHHE, WIH
KJIETO4YHOE jibixaHue. DdekTuBHOCTb SHEPreTHYECKOro oOMeHa

4.4

Peakuuu marpuynoro cunresa. I'enernueckas undpopmanns u JIHK.
Peanmm3anms reHetudeckol nHGopMarmu B kKieTke. ['eHeTHIeCKnii KO U ero
cpoiictBa. Tpauckpunums — wmatpuusbiii cunres PHK. Tpancnaums —
ouocunTes Oenka. Koguposanue aMmuHokucioT. Posib pubocoM B OuocuHTE3e
Oenka

4.5

Hexnerounsre ¢GopMbl KH3HH — BHUPYCHI. VICTOpHA OTKpHITHA BHPYCOB
(.M. HBanoBckuit). OCOOECHHOCTH CTPOCHHS M KU3HEACATCIBHOCTH
BupycoB. bakrepuodaru. bosie3HM pacTeHMii, JXKUBOTHBIX M YEJIOBEKa,
BBI3bIBAaEMbIC Bupycamu. Bupyc ummynonedunmra wenoseka (BUY) —
Bo3Oyaurens CIIWM/la. IIpopunakruka pacnpocrpaHeHuss BHPYCHBIX
3aboneBaHni

PasmHOXkeHME H HHIAWBHIOIYA/IbHOC PAa3BUTHC OPraHH3MOB

5.1

KiieTouHbIH UK, WK JKU3HEHHBIN MK Ki1eTku. MHTepdaza U MHTO3.
[Mpoueccer, mnporekaromme B uHrephaze. Perummkamms —  peakuums
matpuyHoro cuHresa JIHK. Crpoenue xpomocoM. XpomMocoMHbIH Habop —
KapuoTun. JIUMIOWAHBIH W TAlIOMIHBIH  XPOMOCOMHBIE  HAOOpBI.
Xpomatuibl. LluTonoruyecknue OCHOBBI Pa3MHOMKEHHUA W MHIMBUIYAJIbHOIO
Pa3BUTHsI OPTaHU3MOB.

Henenne xnerkn — muro3. Cragun mutosa. [Ipomeccsr, npoucxomsime
Ha pa3HbIX CTaAHUAX MUTO3a. broslornyeckuii CMbIC] MUTO3a
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@dopMbl  pasMHOKEHHA OpraHH3MOB: Oecrosioe M 1oJoBoe. Bujbl
0ecronoro pasMHOXKEHHS: [CJICHHE HAJBOE, IIOYKOBAHHE OJHO- H
MHOTOKJIETOYHBIX,  CHOPOOOpa30oBaHHME,  BEreTaTMBHOE  Pa3MHOKEHHE.




HCKyCCTBeHHOe KJIOHUPOBAHHUE OPIraHU3MOB, €0 3HaUCHHC U151 CCJICKLIMH
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[TosoBoe pasMHOKEHHE, €I0 OTJINYHS OT OECIoJI0ro.

Meiio3. Ctanuu meiiosa. [Ipoiiecchl, MPOUCXOASIIME HA CTAaIUAX MEHO3a.
Ilosenenue xpomocom B Meiose. Kpoccunrosep. buonoruueckuii cMbIca U
3HAYCHHUE MeH03a
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I'amerorenes — mnpouecc oOpazoBaHHs MOJIOBBIX KJIETOK Y *KHBOTHBIX.
IMonoBbie keme3bl: ceMeHHHKH M AW4HUKA. OOpa3oBaHHE M pa3BUTHE
MOJIOBBIX KJETOK — raMeT (CHepMaTo30Ml, AHIEKIEeTKa) — CIIEPMATOreHes u
ooreHes. (OcoOEHHOCTH CTPOCHUS  SIMIIEKIIETOK M CIEPMATO30M/IOB.
OmnonorBopenue. [lapreHorenes

5.5

WuauBuayanpHoe pa3BuTHe (OHTOreHe3). DMOpPHOHAIBHOE pPa3BUTHE
(3mOpuorenes3). Drtanbl  3MOPHOHAIBHONO PA3BMTHS Y  [O3BOHOYHBIX
JKUBOTHBIX: JpoOJieHHe, racTpyisaiusa, opraHoreHes. IToctomMOpuoHaIbLHOE
pasBuTHe. THNBI MOCTOMOPHOHANBHOTO PA3BUTHSA: TMPSIMOE, HENPAMOE
(inumHOYHOE). BimsiHue cpeasl Ha pa3BHTHE OPraHU3MOB; (PAKTOPBI,
CroCOOHBIE BLI3LIBATH BPOKIEHHBIC YPOJICTBA.

Pocr u pasputue pacrenuii. OHTOreHes IBETKOBOIO pacTeHUs: CTPOeHUe
CEMCHH, CTAJMH Pa3BUTHS

HBCHC,HCTBCHHOCTB H H3MCHYHBOCTL OPIraHU3MOB

6.1

[Ipeamer u 3apaun reHervkd. Mceropust pasBuTus TreHeTUKH. Bxuan
POCCHICKMX M 3apyOeXKHBIX YYEHBIX B pa3BUTHE TCHETHKH. MeTOo/bl
FeHETHKH  (ruOpHI0JIOrMYeCKHH,  IUTOIEHETHYECKHH,  MOJIEKYJISPHO-
reHernueckuii). OCHOBHBIE TeHETHUECKHE NOHATUA. ['eHeTmyeckas
CHMBOJIMKA, HCIIOJIb3YEMasl B CXEMAX CKPELIMBAHHUI

6.2

3aKOHOMEPHOCTH  HACNENOBAHWS  TPU3HAKOB, yCTaHOBIeHHble [
Menpenem. MoHornbpuaHoe ckperBaiue. 3aKoH €1IMHOo00pa3usi ruOpuI0B
NIEPBOTO TOKONIeHHusA. [IpaBWio JOMHWHHMpOBaHMA. 3aKOH pacHICTUICHUS
npusHakoB.  ['mnoresa  uyucrotel  ramer. [Ilomnoe M HenosiHoe
JOMHHHPOBAHUE.

Jurubpunnoe ckpemmMBaHue. 3aKOH HE3aBUCHMOTO  HACIEJI0BAHUS
npu3HakoB. LlUroreHeTrueckue OCHOBbI JIMIMOPHIHOIO CKpELIMBaHMS.
AH&J’II/IBHP}’POHIGG CKpEIIUBAHHE. HUcnoabp3oBanue AHATTU3HUPYIOLIETO
CKpEIIMBaHHs JIJIs ONpeJIe/IeHHs TeHOTHIIA 0COOH

6.3

Cuennennoe HacnenoBanue mnpusHakoB. Pabora T. Moprana no
CICIUVICHHOMY HACJIeJIOBaHUIO TcHOB. HapyliieHue CIEIUIEHUs TEHOB B
pe3ynbTate KpOCCHHIOBepa. XpOMOCOMHAsh TEOpHS HAaCIeICTBEHHOCTH.
I'enernueckue KapThl.

Ienernka moma. XpoMOCOMHOE OMpe/IeeHHe mojia. AYTOCOMBI U TIOJIOBBIE
XxpomocoMsl. ['oMOrameTHbie U reTeporaMeTHbie oprann3mMel. HacienoBanue
IPU3HAKOB, CLETUICHHBIX C MOJOM

6.4

M3MeHUYHBOCTS. Buapl M3MEHYUBOCTH: HEeHacJeJCTBEHHAs! H
HacleaCTBeHHas. Ponb cpeabl B HEHACHEACTBEHHOW H3MEHYHBOCTH.
XapakTepucTHKa MOAH(MUKALMOHHOW M3MEHYMBOCTH. BapualmoHHbIH psijt u
BapuanuonHas kpusas. Hopma peakiuu npusHaka. KoiuuecTBeHHBIC H
Ka4eCTBCHHBbIC  MPHM3HAKH M WX  Hopma  peakuuu.  CBoiicTBa
MOJH(HKALIHOHHOH M3MEHYHBOCTH

6.5

Haciie/cTBeHHas, WKW TeHOTHITHYECKAs, W3MEHYHBOCTh. KoMOMHaTHBHAS
U3MCHUMBOCTh. Meii0o3 W MONOBOM MpOIECcC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTH. MyTaluonnas u3MeHUYUBOCTh. Knaccudukanus myraiuii:
TCHHBIC XPOMOCOMHBIE, TIeHOMHble, YacToTa M NPUYHMHBI MYTallU.




MyTtarennsie GaxTopbl. 3aKOH IOMOJOTHYECKHX PSJOB B HAC/IEACTBEHHOH
u3smenuynsoct H.M. Basunogsa

6.6

I'eneruka uenoseka. Kapuorun yenoseka. OCHOBHEIC METOIBI T'CHETUKH
yenoBeKa: reHeaJOTHYECKHiA, ONMU3HEIIOBBIH, IIUTOTCHETHYCCKHUTA,
OMOXUMHYECKHH, MOJICKYJISpHO-TeHeTHYecKHil. COBpeMEHHOE olpejie/ieHue
TCHOTHIIA: TIOJHOTEHOMHOE CEKBEHMpPOBAaHHME, TCHOTHIIHPOBAHHE, B TOM
yucsie ¢ nomolueto [THP-ananu3a. Hacnencreennbie 3a00/1eBaHus yeslOBeKa:
reHHBIC 00JIe3HH, OO0JIE3HH C HACJICACTBCHHOM MPEApPacoiOKeHHOCTBIO,
xpomocomubie  Oonesnu. ComaTM¥eckue M T'eHEepaTHUBHBIC MYTallMH.
[puHumnsl 3p0poBoro o0pasa KWU3HHM, JMArHOCTHKH, MNPOPHUIAKTHUKH H
JIEUCHHA FrEHETHYCCKHX GOHCBHCE. Mennxo-reHeTqucxoe
KOHCYJIbTMPOBaHHE. 3HA4YeHHE MEIHIMHCKON I'eHETHKH B IMPEJOTBPAILCHHH
U JICYCHUH TCHCTHUCCKUX 3a00JICBaHMit YeIOBEKa

CCHCKHHH OpraHHu3MOB. OCHOBBI OHOTEXHOJIOTHH

7.1

Cenekips Kak HayKa U IMpoLecc. 3apoK/ICHUE CENCKIIMN U IOMECTHKALIHA.
VYyenne H.M. BaBunoBa 0 MEHTpax NPOUCXOXKICHHS M MHOrooOpaszus
KYJBTYPHBIX pacTeHui. LleHTphl NMPOMCXOKIEHHUS JOMANIHUX SKUBOTHBIX.
Coprt, nopoja, mramm

2

CoBpeMEHHBIE METO/IbI CEJIEKIMH, MaccoBbIi W HHAMBUIYAIBHbIH OTOOPHI
B CENCKIMH  pacTeHMd W KUBOTHBIX.  OIleHKa  JKCTepbepa.
binskopojacTBeHHOe — CKpeluBaHue — HMHOpuamHr. Yucras JIMHAS.
CkpempBanie YHCTHIX JuHHA. [erepo3uc, wiu TUbpuaHAasg CHiIa.
HepojictBennoe ckpeiuBanue — ayropuaunr. Oraanénnas rudpuausanus u
eé ycrmexu. HMCKYCCTBEHHBI MyTareHe3 W IOJYYCHHE IOJIHILION/IOB.
JloCTH)KEHHS CENEKIMM PACTEHHI, SKHBOTHBIX H MHKPOOPTAHH3MOB

1.3

BbroTexHoNOrus Kak OTpacib NPOM3BOACTBA. ['eHHas MHXKEeHepus. DTanbl
co3jianust pekomOunanTaor JIHK u Tpancrennsix opranusmon. Knerounas
umxkeHepua. Kuerounele KynbTypel. MHKpPOKIOHANIBHOE Pa3MHOKCHHE
pacrenuii. KiioHMpOBaHME BBICOKONPOAYKTHBHBIX CENbCKOXO3SMHCTBEHHBIX
OpraHu3MoB. IKOJOTHUECKHE U dTHYECKHE 1pobiieMbl. MO — reHeTHdecku
MOAH(HIMPOBAHHBIC OPraHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblIii JIeMEHT COAepRAHUSA

DBOIOIMUOHHAA OHOIOTHSA

DBOIIOINOHHAS TEOPHUS U €€ MeCTO B OHOJIOTHH.

Ceuyierenberpa spostonuu. [laneonrosornyeckue: mnociue0BaTenbHOCTh
MOSIBIICHHS BHIOB B TTAJICOHTONIOTMYECKOH JIETOMUCH, TEepPeXo/iHbie (hopMBblL.
buoreorpaduyeckue: cxoactBo u paznuuue (ayH um (rop MaTEepUKOB H
OCTPOBOB. IMOPHOJIOrMUECKHe: CXOJCTBA U Pa3iuuus SMOPHOHOB pPa3HbIX
BHIOB TI03BOHOYHBbIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOIIOTHYHBIE,
aHaJIOrMYyHble, PYIMMEHTApHbIE OpraHbl, araBu3Mbl. MoleKyIspHO-
OMOXMMHUUYECKHE: CXOJICTBO MEXAHHU3MOB HACJICJCTBEHHOCTH M OCHOBHBIX
METa0OIMYECKUX MYTEH Y BCEX OPraHU3MOB

DOpomounonHas teopus Y. Jlapsuna. Ilpeanocwinikn BO3HUKHOBEHMS
JapBaHn3Ma. JBHoKyLe criiel BOMIOLKMK BHA0B 110 lapBuHy (M30bITOYHOE
pa3MHOKCHHEC MPH  OrPaHMYCHHOCTH  PECYpCOB,  HEOIpeAclICHHas
M3MEHYHBOCTh, O0pH0A 3a cylecTBOBaHNE, €CTECTBEHHBIH 0TOOP)




1.3

Cunrernueckas Teopust 3BomolHM (CT3D) M OCHOBHBIE €€ MOJIOMKEHHMS.
Muxkponpomonus. [lonysuus kak equHNLA BU1a U DBOIIOIIUN

1.4

JIBroKyIIHEe CUIBI ((haKTOPBI) SBOJTIONMH BUAOB B TIPHPOAC. MyTaliMOHHBII
npouece M KOMOMHATHBHAS H3MEHUYMBOCTBH. llomynsiiMOHHBIE BOJHBI H
apeitd reHoB. Mzomsums wu murpauusa.  EcrectBeHHbld  0TOOp  —
HanpapIsoIInil GakTop Bomtoii. POpPMbI €CTECTBEHHOTO 0TOOpa.
[Iprcnoco0eHHOCTE OPraHu3MOB KakK pesysbrar 5Boouuu. Ilpumeps
npucnocoOIeHul y opraHu3mMoB. ApoMopdo3bl 1 HAHOAJaNTALINH.

Bun wu BuaooOpaszoBanue. Kpurepuu Bupa. OcHoBHble  (HOpPMBI
BH1000pa30BaHusl: reorpauueckoe, 3K0J0rHuecKoe

1.5

MaKp03BOJ'[!0LlHH. (DOprl IBOJTHOLMN d}mle'mqecxaﬂ, JHBEPreHTHAA,
KOHBEPIeHTHAadA, nmapalljiciibHasd. HeDGpaTHMOCTB 3BOJTHOIIHH

Bo3HUKHOBEHHE U Pa3sBHTHC *}KH3HH HA 3emie

|

JloHay4HbIC NPEACTAaBICHUSA O 3apOoXACHUM XKU3HHU. HayuHble runoressl
BO3HUKHOBEHUS JKU3HM Ha 3emsie: abuoreHe3 u maHcrnepMus. XuMHUUecKas
IBOJIIOLAA., DKCICPUMEHTAILHOE MOATBEPKIACHHE XUMUYCCKON 3BOJIFOLIMH.
HauaneHple dTanbl OMonoruueckoid spomonmu. [umoresa PHK-mwmpa.
[lepBbie KIeTKH U UX 3BOMIOLMS. DOPMHUPOBAHUE OCHOBHBIX I'PYIHI KHBBIX
OpPraHHU3MOB

22

Pa3zpurue xu3Hu Ha 3emiie 1o 3paMm u nepuojam. Karapxeil. Apxeiickas
npoTtepo3oiickas 2pel. [laneosolickas spa U e€ mepuOAbI: KeMOpHIHCKHIA,
OPIOBHKCKUH, CHIYPHHCKHH, NEBOHCKHHA, KaMEHHOYTOJIbHBIH, MEepMCKHUIA.
Me3o30iickas 5pa ¥ €€ NepUobl: TPUACOBLIN, IOPCKUI, MEIIOBOM.
Kaiinozoiickas 2pa © e TepHOAbl: IIAJICOreHOBBIH, HEOTreHOBBIH,
AHTPOIOreHOBLIN. XapakTepHCTHKa KiIMMaTa U I'€0JIOTMYECKHUX ITPOLECCOB.
OcHOBHbIE JTamnbl ABOJIONUH  PACTUTENHLHOTO M JKMBOTHOTO  MHpA.
Apomopdossl y pactenuii ¥ KuBOTHbIX. [losiBienne, paciper U BoIMUpaHHe
TPy KUBBIX OPraHU3MOB
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Cucrema OpraHH4YCCKOro MHpa KaK OTPaKCHHC 5SBOJIHOLIHH. OcHOBHEIC
CHCTCMATHYCCKHUEC I'PYIINLI OPraHu3MOB
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DBOJIONMA HENOBEKa. AHTPOIOIOrUA Kak Hayka. PasBuTue npeacraBieHui
0 IMPOMCXOXKICHUM YesloBeKa. MeTobl U3yueHus aHrponoresesa. CXoJacTsa
U pa3iduMs 4YeloBeka M KUBOTHBIX. CHCTeMaTHUecKoe TMOJIOKEHUE
4EJIOBEKa.

JBwkymme — cuibl  (¢gaxrtopsl)  anTponoreHesa.  HacnencrBenHas
U3MEHYMBOCTh W ecCTecTBeHHbI 0TOOp. OOilecTBeHHBINH 00pa3 KU3HHU,
M3rOTOBJICHUE OPYMH TPY/a, MBIIIJIEHHE, PeUb

2:5

OCHOBHBIE CTA/IMK U BETBU HBOJIOLUU YEJOBEKA: aBCTPATONUTEKH, YenoBex
yMelnbiid, YenoBek mpamoxojadmui, YenoBek HeaHaepraabckui, Yenopek
pasyMHbIi. HaxoJIkum HMCKOMAaEeMbIX OCTAaHKOB, BpEMsS CYIIECTBOBAHMSA,
00J1aCTh pacrnpocTpaHeHHs, 00bEM roJIOBHOIO MO3ra, 00pas ,H3HH, Opy/IHsl

2.6

Yenoseueckue packl.  OcCHOBHblE  OOJIBIIME  pacel:  €BPOINEOM (HAS
(eBpasmiickasi), HeErpo-aBCTpaloOHAHAsA (dDKBAaTOpHANnbHAs), MOHTOJIOHIHASL
(asmaTcko-amepukaHckan). YepThl NpHCIOCOONEHHOCTH TNPENCTaBHTENEH
YEJIOBEYECKUX Pac K YCJIOBUSAM CYLIECTBOBaHMsA. EJMHCTBO Ye/IOBEUECKUX
pac. Kputuka pacusma

OpraHu3Mbl ¥ OKpYIKaromas cpeaa

3.1

DKoJlorus  Kak HayKa. 3agaud  H pasiciibl  3KOJIOTHH. MeTo1Bt
HKOJIOTHYECKHX HCCIENOBAHHH. IKONOTHUYECKOE MHPOBO33PCHHE. Cpeﬂm




O0MTaHWs  OPraHU3MOB:  BOJIHAs, HA3EMHO-BO3JYIIHASA, IO4YBEHHAs,
BHYTPHOpPTaHH3MEeHHasl

3.2

Okonoruyeckue (akropsl. Kiaccupukanms 5K0I0THUCCKHX (DAaKTOPOB:
abuotHueckue, GHOTUYECKHE M aHTpomoreHHsle. JleHCTBHE YKONOTHUECKHX
(paKTOpPOB Ha OpPraHU3Mbl

3.3

Abuornyeckue (pakTopsl: CBET, TEMIepaTypa, BJIaxHoCTh. DoTonepro s,
[TpucnocoGiieHHss OpPraHU3MOB K JICHCTBHIO aA0MOTHYECKHX (aKTOpOB.
buosioruyeckue puTMbl
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buotuueckue  dakropsl.  Buabsl  OMOTHHYECKMX  B3aMMOJCHCTBHIA:
KOHKYPEHUHS, XHIIHUYECTBO, MapasuTH3M, MYyTYaJIH3M, KOMMEHCAIHU3M
(naxsieOHUYeCTBO, KBapTHPAHCTBO), AMEHCAIM3M, HEHTpanu3M. 3Ha4eHHE
OMOTHYECKMX  B3aMMOJCHCTBHH Il CYLIECTBOBaHMS OPraHM3MOB B
IPUPOAHBIX COOOLIECTBAX
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DKOJIOTHYECKUE XapaKTePUCTHKH ToNyasuui. (OCHOBHBIC ITOKa3aTelH
NOMYJIALHUH: YUCIEHHOCTb, IIIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTb, IPUPOCT,
murpaums. JIMHaMUKa YUCICHHOCTH NOMYJIALHK U €€ peryisLus

Coob111ecTBa M DKOJOTHYECKHE CUCTEMBI

4.1

CooOuiecTBo opraHuzMoB — OuoueHo3. CTpykTypbl OuolleHO3a: BUJ0BAaf,
NpocTpaHCcTBeHHAsA, Tpoduueckas (mumieBas). Buabl-gomunanter. CBA3M B
OnoueHo3e

4.2

DKOJIOTHYECKHE CHCTeMbI (3KocucTeMbl). [lonsiTue 06 9SKocucTemMe W
OuoreorieHosze. PYHKIHMOHAIBHBIE KOMIIOHEHTBI KOCHCTEMBI: MPOILYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BeIIECTB W MOTOK 3HEPTUH B
skocucteme. Tpoduueckue (MUIIEBLIC) YPOBHH HKOCHCTeMbI. [luieBbie
nenu U cetd. OCHOBHBIC MMOKa3aTEM 3KOCHCTEMbI: OMOMacca, MPOIYKIIH.
DKOMOTHYECKHE  MUPAMHIBI  MPOAYKIIMH, YHCIEHHOCTH, OMOMACCHI.
CBoiicTBa DKOCUCTEM: YCTOMYMBOCTB, camopery iiius, passutue. Cykieccus

4.3

[TpupojiHbie HIKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOHHOIO
WJIH ITUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  JDKOCHCTEMBL.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
Buonoruueckoe W XO3siicTBEHHOE  3HAYEHHWE  ArpoO’KOCUCTEM M
ypOOIKOCHCTEM.

buopasnoobpaszue kak ¢dakrtop ycrtoiuuBocTH 3kocucTeM. CoxpaHeHue
OMOJIOIHYECKOro pa3Hoobpa3us Ha 3emiie

4.4

Yyenne B.M. Bepuajackoro o Ouocdepe. I'paHuibl, cocrtaB U CTpYKTypa
ounocdepsl. JKupoe BetectBo u ero pyukuuu. Ocobennoctu 6uochepbl Kak
rinodanbHOR 3KocHucTeMbl. JlMHaMuyeckoe paBHOBecHe M oOpaTHas CBA3b B
onoctepe. KpyroBopoTsl BemecTB U OMOreOXUMHUYCCKHAE IIUKIIBI JJICMEHTOB
(yrnepona, a3ora). 3oHanbHOCTL Ouochepsl. OcHOBHbBIE OHOMBI CYIIIU

4.5

YenoseuecTtBo B Omochepe 3emnn. AHTPONOTEHHBIC HW3MCHEHHS B
ouocdepe. [106asbHbIE SKOIOrHUECKHE MTPOOIIEMBI.

OcHoBa palMOHATBLHOTO YIPABICHHSA TPHPOAHBIMH pECypcaMH M HX
MCIOJb30BaHue. JlocTHKeHUs1 OMOJIOrMH U OXpaHa ITPHPOJIBI




