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MOSACHUTEJIBHASA 3AIINCKA

[IporpamMma mo yueOHOMy mpenmery "buomnorus" (manmee - Ouosnorusi) Ha
ypOBHE cpemHero obmero obpazoBaHus pa3zpaboraHa Ha ocHOBe DenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konmenuum mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX NOJIO’KEHUH (epepanbHOi pabouei mporpaMMbl BOCITUTAHHUS.

VYueOunbiii npeamer «buonorus» yrmyonéaHoro ypoBHst uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM o0nacTu «EcTecTBeHHO-
Hay4yHeie TnipeameTel». CornacHo mnonoxeHusmM DPOI'OC COO npodunbHbIe
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnmanm  00ydeHUsT HA YPOBHE cpeaHero oOmero o0pa3oBaHUs W
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpEeIHUM
001IMM, cpeTHUM TIPOo(eCcCHOHAIBFHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 JTHX Y4eOHBIX MPEAMETOB [OJDKEH OBbITh OPHEHTHPOBAaH Ha
IPUOPUTETHOE pEIIeHHE O0Pa30BATENbHBIX, BOCIUTATENBHBIX U Pa3BUBAIOIINX
3aa4, CBA3aHHBIX C MpodopueHTanrell oO0ydallmuxcss U CTUMYJIUPOBAHHUEM
MHTEpeca K KOHKPETHOW 00JIaCTM HAy4YHOTO 3HAHHs, CBA3aHHOTO C OMOJIOTHEH,
MEJUIMHOM, 9KOJIOTUEH, TICUXO0JIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHoMy mnpenmetry "buonorusa" maér mpeacrtaBieHHE O
Henu U 3ajadax u3ydeHusi ydeOHoro mpeamera «buonorus» Ha yriayOnéHHOM
YpOBHE, OnpeesseT 00s3aTenbHoe (HHBAPHAHTHOE) MTPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUPOBaHME 1O pa3fenaM MW TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIIeIOBATEIbHOCTh HM3YyUYEHHs] Yy4eOHOTO Marepuana c Y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Yy4yeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mnporpamme mo Ouonoruu
pealn30BaH MNPUHIUI MPEEMCTBEHHOCTH C HM3yYe€HHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  oOmmiero oOpa3oBaHus, Ojarojapss 4emMy MpoCMaTpuBaercs
HaAIpaBJICHHOCTh HA  MOCIEAYIOIIEee  pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEACTAaBICHUM O 3I0pOBOM o00pas3e >KU3HH, Ha
BOCMIUTAaHWE OEpEeHOTO OTHOIICHHUS K OKPYKAIIIeW NTpUpoAHOM cpeme. B
nporpaMme Mo OMOJOTMM TaKXXe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro MperMeTa
«buonorusi» B peanuzamuu  TpedoBaHnit DPI'OC COO Kk 1IAaHHUPYEMBIM
JUYHOCTHBIM, METANpEeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUS U B
(GbOopMUPOBAaHUK OCHOBHBIX BHJOB y4€OHO-NO3HABATEIBbHON  JIESITEIBbHOCTU
oOyyJaroumxcsi Mo OCBOEHHUIO COJAEpKaHWS OMOJIOrMYecKoro oOpa3oBaHUs Ha
YpOBHE CpeHEro 00IIero 00pa3oBaHusl.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiiero oopazoBaHus
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacimmpeHre U yriayOjeHue 3HaHHM OOydJaromMxcs O >KMBOM HPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWUOJIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUU, OMOTEXHOJOTHH, 3BOJTIOIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yyenue yudeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYarOHIMXCS K MOCIEIYIOUIEMY IMOJIYYEHUIO
OWonmornyeckoro  oOpa3oBaHMS B By3aXx W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €0 COAEpX aHHUS COCTABISAET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, TMOJYYEHHbIX MPU  H3YYEHUHU  OOYYaAIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU Ha YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
pacimpeHsl U yriayOjeHbl OWOJIOTWYECKHME 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me dYeJlOoBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOTMYECKUE CBECHUS TPUKIIAHOTO U MMOMCKOBOTO
XapaKkTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI IJIs MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJTYYCHHBIMH OOYYAIOIIMMHUCA TPH U3YYECHUU
(bu3MKHN, XUMHH, Teorpauu 1 MaTeMaTUKH.

Ctpykrypa mporpamMmbl 1o ydeOHOMy mpeamery "buonorusa" otpaxkaet
CHUCTEMHO-YPOBHEBBIII U JBOJIIOIMOHHBIA TMOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CUCTEM Pa3HOTr0 YPOBHS OpPraHU3alliU, SBOJIIOIIMHA OPTaHUYECKOTo0 MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYEecKOro paszHooOpasus mnaHetel. Tak, B 10 kiacce
U3YyYaloTCsSd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTHWU, SMOPHOJIOTUU U
OMOJIOTUN PAa3BUTHSI, TEHETUKU U CEJIEKUUU, OMOTEXHOJIOTMM U CHUHTETUYECKON
OWONOTHY, AKTyaTM3UPYIOTCS 3HAHHUS OOydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatomMuu, (usmonsoruun uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHHEe, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii npeamer  «buonorus» mnpuszBaH  00ecneuydTh  OCBOCHHE
o0y4aromuMucss OMOJIOTMYECKUX TEOPUN U 3aKOHOB, WACH, TPUHIIUIIOB U MPaBUII,
JIeXKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISALHH,
OMOLIEH03a, 9KOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX HOCTHKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTUH, MPUKIIAHBIX aCeKTax OMOJIoruuyeckux 3HaHuu. Jlis
pa3BUTUS M TOJJCpXKaHUS HHTEpeca oOydaroumxcs K OWOIOrHHM Hapsagy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO0 MaTepHalia B COACPKAHUH MPOTPaMMBbI
o OMOJIOTUU MPEYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U Pa3BUTHUSA
TOM WM WHOW oOnacTh OWUOJOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEILICHNE BAKHEUIIUX OUOTOTHYECKUX U KOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHoro npeamera «buonorus» Ha yriyOnéHHOM YpOBHE —
OBJIaJicHUEe  OOYy4YaIOIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NpUOOpEeTeHUE YMEHUM
UCITOJIb30BaTh 3T 3HaHMUA B (POPMHUPOBAHUU HMHTEpeca K ONpene’a€HHON obiacTu
npodecCUOHANBPHON JeSTeIbHOCTH, CBSI3aHHOW € OWOJIOTHEH, WM K BBIOOpY
y4e0HOTO 3aBEACHUS IS TPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHMUS.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yriIyOJn€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OOYYarOIIMMUCS CHUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSAX, KOHLEMNIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MUPA; O
CTPOCHHH, MHOTOOOpa3sUM M OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, HOIYJISIMs, BUJl, OnoreoneHo3, 6uochepa); o BHLAAIOMINXCS OTKPBITUAX
Y COBPEMEHHBIX UCCIIEJIOBAHUSAX B OMOJIOTUY;

O3HAaKOMJICHHE OO0Yy4arouMxcsa C METOAaMM MO3HAHHUS >KUBOM MPHUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTHH, SMOPUOJIOTMM W OWOJOTHHM pa3BUTHA, TE€HETUKU U
CeNIeKLIMM, OWOTEXHOJIOTMH W CHUHTETUYEeCKOH OHOJOruM, MaJeoHTOJIOTHH,
OKOJIOTHH);  METOJaMH  CaMOCTOSITEIbHOTO  TMPOBENEHHS  OMOJOTHYECKUX
WCCeNoBaHM B Jabopatopur W B mpupone (HaONIOIEHHWE, W3MEpPeHHUe,
HKCIIEPUMEHT, MOJICTIMPOBAHHE);

OBNaJicHue OOy4YalOMMHUCA YMEHHMSAMHU: CaMOCTOSITEIbHO  HAXOAWTh,
aHAJTM3UPOBaTh U HCIOJb30BATh OMOJOTHYECKYI0 WH(GOpPMAIMIO; MOJIH30BAThCA
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHMBOJIMKOH; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMHYECKHUMU U SKOJOTHYECKHUMHU
npobiieMaMy 4YeJOBEYECTBA; OLIEHWBATH IOCJEICTBUS CBOCH ACSITENBHOCTH TIO
OTHOILLIEHUIO K OKpY)KaloLlel NpUpPOIHON cpene, COOCTBEHHOMY 370pPOBBIO U
3I0POBBI0  OKPY)KAIOIIUX JIOoJel; OOOCHOBBIBATH M  COONIIOJATH  MEPBI
npo(UIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBuiIa MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UpE3BbIYaliHbIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTCHHOTO XapakTepa, XapaKTepus30BaTh
COBpPEMEHHbIE HayYHbIE OTKPBITUS B 00JaCTH OUOJIOTHY;

pa3BuTHE y 00YUYaIOUIMXCS UHTEIJICKTYAIbHBIX 1 TBOPYECKHUX CIIOCOOHOCTEMH
B IPOIECCEe 3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OHOJIOTHH, PpEIIAEMBIMH €10 MpobiieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCIIEI0BaHMS, HpOBEICHUS AKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM, pelIeHns OMOIOTUYECKHX 3a/1a4, MOJICIUPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MPOILIECCOB;



BOCIHUTAaHHUE y 00YyYaIOIMKXCS [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJE B
IEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (DOPMHUPOBAHHE IKOJIOTUUECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIeHd KyJIbTYphl TMOBEACHHS B MPHUPOJE;
UHTETpalM €CTECTBEHHO-HAYYHBIX 3HAaHUM;

npuoOpeTeHne  0O0y4arolMMMCS ~ KOMIIETEHTHOCTM B palMOHAJIbHOM
IPUPOJIOTIONB30BAaHUMN (COOIOACHHE MpaBWJI TOBENCHUS B TMPUPOJE, OXpaHbl
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXarolmux Jojaer  (cobmoaeHus wmep NpoduiIakTUKH — 3a00JIEBaHUM,
oOecrieueHne OE30MACHOCTH JKU3ZHEIECATENBHOCTH B YpPE3BbIYANHBIX CHUTYyalMsIX
OPUPOJHOTO M TEXHOIEHHOIO XapakTepa) Ha OCHOBE  HCIIOJIb30BAHHUSA
OMOJIOTMYECKUX 3HAHUN M YMEHUI B OBCETHEBHOM KU3HU;

CO3JaHHE  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
VH/MBU1yaJIbHOM o0pa3oBaTeNbHOM TPAEKTOPHH, CIOCOOCTBYIOLIEH
HOCIEAYIOWEMY NPOPECCUOHATBHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WHIMBHUAYaIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PETHOHA.

N3ydeHne marepuana MOXET OCYIIECTBIISTHCS HAa TaKUX 00pa3oBaTeNbHBIX
mwiatdopmax, kak: AKmnace, PO, Undoypok. ObpazoBarensubie ponuku ¢ FOTy0
TaK € MOTYT OBbIThb MCIIOJIb30BaHbl B KadecTBE 0Oydarolux pecypcoB. CBs3b ¢
YUYEHUKAMHU OCYLIECTBIIIETCS Uepe3 BKOHTaKTe, 2JIEKTPOHHBIN KypHAaJ.
BHeypouHasi JeAATeJBLHOCTh IO MpeIMeTy COIVIACHO KAaJEeHAAPHOI0 ILIaHa
padouyeidi mporpamMMbl BOCHHMTAHMSI: ydacThe B IIKoJbHOM Adtane BOIII
(centsa6pb-okTsa0ps), HIIK «Illar B Oyaymiee» (AHBaph), B KOHKypcax MPOEKTOB,
PHUCYHKOB, TU1akaToB ((eBpalib, anpeab-Maii).

TemaTu4eckoe NJIAHNPOBAHHE COCTABJIEHO C y4eTOM padodeil MporpamMmbl
BocnuTaHus. BocruraTenpHBIM TOTEHIHMAT JAaHHOTO YYeOHOTrO mpeaMeTa
o0ecreurBaeT pealu3aluio CJIEAYIOIIUX IEeJIEBbIX TMPUOPUTETOB BOCIUTAHUSA
obyuaromuxcs COO:

BocnurarenbHblil OTeHIMAN JAHHOTO Y4eOHOTO MpeMeTa 00ecneurnBaeT
IPUOOPETEHUIO OMbITA!

- OIIBIT JEJI, HAIIPaBJICHHBIX HA IOJIb3y CBOEMY POJHOMY IOpOJY WU CElly,
CTpaHE B LIEJIOM, OIIBIT AE€ATEIBHOIO BBIPAYKEHUSI COOCTBEHHON I'pak1aHCKON
MIO3ULIUY;

- OMBIT CAMOCTOSITEIBHOTO IPUOOPETEHHS HOBBIX 3HAHHM, TPOBEACHUS HAYYHBIX
VCCIIEIOBAHUM, ONBIT TPOEKTHOM AEATEIbHOCTH;

- ONBIT WM3YYEHHs, 3aIUTHl U BOCCTAHOBJICHHS KYJIBTYPHOTO HACJEAUs
4eJI0BEYECTBA, OIBIT CO3/IaHUS COOCTBEHHBIX POU3BEACHUN KYJIBTYPbI, OIIBIT
TBOPYECKOTO CaMOBBIPAXKEHUS;

- ONBIT CaMOIIO3HAHUS M CAMOAHAIN3a, OIBIT COLUAIBHO MPUEMIIEMOIO



CaMOBBIPKEHHUSI U caMOpeaTn3aliH.

OO1mee 4ncIo 4acoB, OTBEACHHBIX HA U3YYCHHE OMOJIOTUHU Ha yriyOJeHHOM
YpOBHE cpemHero obmiero oopasoBanus, coctabiser B 10 kmacce — 102 gaca (3
yaca B HEJIEIII0).

OT60p opraHu3anMoHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCSI C YY4ETOM CHEIU(PUKHA €ro COACpKaHWS W HAIpPaBICHHOCTH Ha
NPOAODKEHHE OHMOJIOTHYECKOTO O00pa3oBaHMA B  OpraHU3alUsAX CPEIHETrO
PO eCCHOHATEHOTO U BHICIIETO 00Opa30BaHMUS.

OO0s13aTeNbHBIM YCIOBHEM MPU 00yUYEeHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SIBIISIETCSL TIPOBEJICHUE JIA0OpPAaTOPHBIX M TPaKTHYECKUX pabor. Taxxke ydactue
00y4JaromuXxcsi B BBIMIOJHEHUU TPOCKTHBIX M Y4€OHO-HCCIENOBATEILCKUX PadoT,
TEMaTHUKa KOTOPBIX ONpENENsIeTcs y4YUTeJIeM Ha OCHOBE  HMEIOLIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEP KXAHHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorns KaKk HaykKa

CoBpeMeHHas Ouosiorusi — KoOMIUIeKcHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ovonoruu.  buonormyeckue HayKMu M HM3y4yaeMble  MMHU  MOPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE W TMOHCKOBBIE HAy4YHbIE HCCIECIOBAHUS B
ononoruu.

3HaueHue OMOJOTUM B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. I[Ipodeccun, cBazanHbie ¢ Ouosorueil. 3HaueHue OMOJIOTHH B
MPAKTUYECKOM JIESATEIBHOCTM YEJIOBEKA: MEJUILMHE, CEJIIbCKOM XO3SHCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOLBI.

Tema 2. ’)KuBble cucTeMbl U X H3yYeHHUE

Xusble cuctembl Kak mnpeaMeT uzydeHus Ouonoruu. CBOWCTBa >KMBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CJIOKHOCTh W YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLHsl,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3BMEHYUBOCTD, POCT U PA3BUTHE.

YpOBHH OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKaHEBbIH, OPTraHU3MEHHBIN, MOITYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreonenotTuyeckuit), OmocdepHniit. Ilporecchl, MPOUCXOAAIINE B IKUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (hopma CyIIECTBOBaHUSA
Marepun. Hayku, nzyyaromue KMBbIE CUCTEMBI HA PA3HBIX YPOBHAX OpraHU3aLUN.

N3ydenue xuBbIX cuUcTeM. Metoasl Ouomornyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alusl, MeTaaHanus. [loHsaTHEe 0 3aBUCUMON U
He3aBUCUMOUN IiepeMeHHOU. IlnaHupoBanue skcnepumenra. [loctaHoBka u
npoBepka runote3. Hynesas runoresa. [lonstue BbIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIEHKAa TOCTOBEPHOCTH MOIYYECHHBIX
pe3ynpTaroB. IlprumHBI UCKaKeHUS pPE3ynbTAaTOB »JKcnepuMmeHTa. IlonsAtne
CTaTUCTHUYECKOTO TECTA.

Tema 3. buoJsiorust KiieTku

Knetka — CTpyKTypHO-QYHKIMOHANbHAsS e€IWHUIA KUBoro. Mcropus
otkpbITHs Ki1eTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlnetinen, P. Bupxo). OcCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Meroabl  MOJIEKYJISAPHOM M KJIETOYHOM  OMOJOTMU:  MHUKPOCKOIHA,
xpomatorpadusi, 3meKTpodope3, METOJ MEUEHBIX aToMOB, AU(GepeHInaTLHOE
neHTpudyrupoBaHue, KylIbTUBUPOBAHUE KIETOK.

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU



XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Boma m e€ posb Kak pacTBOPUTEINs], peareHTa, y4acTue B CTPYKTYPUPOBAHHUH
KJIETKH, TETUIOPETYISIuu. MuHepaabHbIe BEIIECTBA KJICTKH, X OWOJIOTHYECKas
pob. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BellecTBAa KIETKA. buonornyeckue mnoauMmepsl. benku.
AMUHOKUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeiakoBoi Monekysbl. [lepBuunas
CTpyKTypa Oenka, TenTHAHas CBsI3b. BTopwdYHas, TpeTWdyHas, YEeTBEPTUYHAS
cTpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss  Oenkos.
buonorudeckue GpyHKINM OEIKOB.

Yraesoasl. MoHOCaxapupl, AUCaxapyuabl, OJIUTOCAXapuabl U MOJTUCAXAPHUIbIL.
OO0mmii TaH CTpoeHHS W (PUBUKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckue GpyHKITUN yriIeBOIOB.

Jlununel. M'aapodunbHO-THApOdOOHBIE CBOMcTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoiunubl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUUA
munuaoB. OOmue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHMIO, ITOIYTIPOHULIAEMOCTD.

Hyxnennoseie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiaementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cniupans. Mectonaxoxaenue u ouosorundeckue ¢pynkmuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mosekyiabl AT®. Makposprudyeckue cBsi3u B MoJekyine ATO.
buonornueckue gpynknun ATD. BoccTaHoBIEHHBIE TEPEHOCUMKH, UX (YHKIIUU B
kierke. CTpykTypHass  OuoJsiorusi:  OMOXMMHYECKHE U OHoQu3NUEeCcKue
UCCJIEIOBAHMS COCTABA U MPOCTPAHCTBEHHOU CTPYKTYPhI OMOMOJIEKYI.

Tema S. CTpoeHue u QyHKUMHU KJICTKH

Tumnbl KIETOK: 3yKapuoTHueckas U Mpokapuotuueckass. CTpyKkTypHO-
(GbyHKUIHMOHATIBHBIE 00pa30BaHUs KIETKH.

CrtpoeHue npokapuoTHUeckoit kieTku. KinerouHas crenka 6akTepuil u apxei.
Oco0OeHHOCTH CTpPOEHUs TeTepOoTPOPHON U aBTOTPOGHOM MPOKAPHUOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKApUOT B OMOILIEHO3aX.

Crpoenue 151 (GyHKIIMOHUPOBAHUE AYKAPUOTUUYECKOHN KJIETKH.
[lnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa IJ1a3MaTHUYeCKOU
MeMOpanbl. TpaHCcOPT BelIECTB Yepe3 IIa3MaTHUYEeCKyl0 MeMOpaHy: MacCUBHBIN
(mupdy3us, obneruéunas aud¢ys3us), aKTUBHBIA (IIEPBUYHBIA U BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). Ilomymponunaemocts MeMOpanbl. PabGota HaTpwmii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, paronuto3. Jk3o1uTo3. Kinerounas
creHka. CTpykTypa U QyHKIIMU KJIETOYHON CTEHKU PacTeHUi, rpruOoB.

[utomna3ma. [luto3ons. [lutockener. [ABmxkenne nuromiazMbl. OpraHOUIbI
kietkn. OmHOMeMOpaHHBIE OPTAaHOWIBI KJIETKH: DHJIOIUIa3MaTHYeCKas CeTh



(OIIC), anmmapart I'ompmxu, TU30COMBI, UX CTpoeHHE M (YHKIUHU. B3anmocBs3b
olHOMEMOpaHHBIX OpPraHouJ0B KJIeTKU. CTpoeHHE TpaHyISIPHOTO PETHKYIyMa.
Cunrte3 pacTBopuMbIX OenkoB. CuHTE3 KJIETOUHbIX MeMOpaH. [magkuit
(arpanyJisipHbIi) 3HIOIUIa3MaTUyeckuili  peTukynym. CekpetopHas (QyHKIMS
annapata ['onpmxu. TpaHcmopT BelecTB B KieTKe. Bakyolnm pacTUTEIbHBIX
kieTok. Knerounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKUA: MUTOXOHIPHUH, miaacTubl. CTpoeHue
U (QYHKIUM MHUTOXOHJpUM U T1uiactull. [lepBUuHbIE, BTOPUYHBIE U CIIOXKHbBIC
mIacTUuAbl  (POTOCUHTE3UPYIOUIUX AYKApHOT. XJIOPOIJIACThl, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIIUX PACTEHUM.

HemeMm0Opannbie opranoussl kiaeTku CtpoeHue u (GyHKIUU HEeMEMOpaHHBIX
OpraHOMIOB KJIETKU. Pubocompl. Mplmieunsie KIETKH. MHUKPOTPYOOUKH.
Knerounsii  mentp. CrpoeHue U ABUKEHUE IKTYTUKOB UM PECHUYEK.
MukpoTtpy6ouku 1utomnasmel. Llentpuons. Anpo. OOGonouka sjapa, XpomaTHH,
KapHuoIIa3Ma, IpbIIIKY, UX CTpoeHHe U PpyHKuuU. SnepHbiii OEIKOBBIA MaTPUKC.
[TpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM B MHTepdazHoM siape. Kierounsie
BKIItoueHusl. CpaBHUTENbHAS XapaKTEPUCTHUKA KJIETOK JYKApUOT (PACTHUTEIBHOM,
YKUBOTHOM, TPUOHOM).

Tema 6. O0OMeH BellecTB 1 MpeBpPallleHUE IHEPTUH B KJIETKe

AcCUMUIISIIIAS ¥ TUCCUMUIISIIIUSL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOPOAa B OOMEHHBIX
mpolieccax. JHepreTudeckoe obecredeHue KIeTku: mnpeBpaiieHue ATO B
oOMeHHbIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep peakluil KIETOYHOIO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. OTnnuusi pepMEHTOB OT HEOPTraHMUECKUX KaTanu3aTopoB. benku-
aKTUBATOpPbl M OENKU-WHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peaKkiuil OT pa3INYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUX BewlecTB B KieTke. PorocuHTe3. Poib
XJIOporutacToB B mpouecce ¢otocuHTe3a. (CBeroBas W TeMmMHOBas  (pa3bl.
[MpogyktuBHOCTh (hoTOCHHTE3a. BnusHue pa3nuuHbiXx (HaKTOPOB HAa CKOPOCTH
¢dorocunTe3a. 3HaueHue (HOTOCHHTESA.

XeMOCHHTE3. PaznooOpasue OpraHU3MOB-XE€MOCUHTETHKOB:
HUTpUUITUpYIOIIIUEe OaKTepUH, Keae300aKTepHUH, CEpOOAKTEPHUH, BOJIOPOJHbBIC
OaxkTepuun. 3HaYCHHE XEMOCHUHTE3A.

Anaspobnbie opranu3mbl. Buabl Opokenusi. IIpomykTel OpoxkeHHS U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBbl. Jrarbl HHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.



buonornyeckoe OKHCIEHNUE, UM KIETOYHOE JIbIXaHue. Poib MUTOXOHApUN B
nporeccax ouongoruueckoro okucienud. Luknuueckune peakunu. OKUCIUTETHLHOE
dbochopunupoBanue. [IpenmymiectBa a’poOHOTO MyTH OOMEHA BEIIECTB IMEpeN
aHa’poOHBIM. D (PEKTUBHOCTH IHEPTETUIECKOTO0 OOMEHA.

Tema 7. HaciencrBennasi uHgopManus 4 peajn3anus eé B KIeTKe

Peaknun matpuuHoro cuntesa. lIpMHIMIT KOMIIJIEMEHTAPHOCTH B PEAKIIMUAX
MaTpUYHOTO cHUHTe3a. Peanusanus HacneAacTBeHHON MHpopManuu. ['eHeTHueckuit
KOJl, e€ro cBoucTBa. TpaHckpuniusa — MarpuuHblii cuHTe3 PHK. IlpuHumme
TPAHCKPUINLMHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIBbHOCTh, ACUMMETPUYHOCTD.
Tpancnsuust u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocuHTese Oenka.
VYcnoBusa OmocunTeza Oenka. KoaupoBanuwe amuHOkucinoT. Pombp pubocom B
OouocuHTe3e Oemnka.

Opranuzanusi TeHOMa y MOPOKapuOT U DYKapuoOT. Perynsiuus akTUBHOCTH
reHoB y mpokapuoT. I'mmote3a omepona (®. XKakxo6, K. Mano). Perynsius
0OMEHHBIX IPOLECCOB B KieTke. KiaeTouHslit romeocTas.

Bupycer — HekneTounbsie HOpMBI KU3HUA U 00NHUraTHBIE mapa3utsl. CTpoeHHE
IMPOCTBIX W CIOXHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. BupycHbie
3a00JieBaHUs YelIOBeKa, )KUBOTHBIX, pactenuil. CITN/, COVID-19, connanbHbie U
MEJUIUHCKHIE MPOOIJIEMBI.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knetounsii mukn, ero mnepuoasl u perymsauus. HMutepdaza m muTos.
Oco0eHHOCTH MpPOIIeCCOB, MPOTEKAaMMX B uHTepdase. IloaroroBka KIeTKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHYECKWN), CHUHTETUYECKUH W
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Marpnunbsii cunare3 JIHK — perumkanwms. IIpunnunsr penmumkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanuszm pemukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIll. JIUTJIOWAHBIA W
rarionHbli  HaOopbl XxpoMocoM. ['omonoruuynsie Xxpomocombl. [lonoBeie
XPOMOCOMBI.

Henenue wimerku — wmuto3. Craauu MHTO3a M MPOUCXONSAIIME B HHUX
nporeccel. Tunel muto3a. KapuoknHes u 1muToknHe3. buosiormueckoe 3HayeHue
MHUTO34.

Perymamua mutotndeckoro mukia kietku. [Iporpammupyemas kiieTouHas
rubesb — anomnTo3.

Krnerounoe s1po, XpoMOCOMBI, (PyHKIIMOHAIbHASI TEHOMUKA.

Tema 9. Ctpoenne u pyHKIIUM OPTraHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJIETOYHBIE OPTAHU3MBI.



Oco0eHHOCTH  CTPOGHHMSI W JKU3HENEATEIbHOCTH  OJHOKJIETOUHBIX
oprauu3moB. bakrepun, apxeu, OJHOKJIETOYHbIE TpPHObI, OJHOKIETOYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KOJIOHNAIBHBIE OPTaHU3MBI.

B3anmocBsA3p YacTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHHh, OpraHbl M
cuctembl opraioB. Opranu3M Kak eInHoe 1einoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, MPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOCHHS,
GyHKITUN 1 pacrosoKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHu KMBOTHBIX M 4€JOBEKA. THIMBI KUBOTHBIX TKAHEW: SNUTEIHAJIbHAS,
COEIMHUTEIIbHASI, MbllleyHas, HepBHasi. OCOOEHHOCTH CTpoeHMs, (DYHKIUI u
PAaCIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie U TIeHepaTHBHbIE OpraHbl pacteHuid. Opranbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena oprann3moB. Kapkac pactenmili. CkeneTbl OJHOKIJIETOYHBIX U
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHblii M BHyTpeHHHI ckeneT. CTpoeHue u
THIBI COEAUHEHUS KOCTEM.

JIBuxeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEO0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTeHHI:
TPONU3MBl M HACTHM. JIBU)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIlevyHas cucrema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlornmomieHne BOABI, YIJEKUCIOrO Ta3a |
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpunosnoctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHEnbI
MUILIEBAPUTENBHOrO TpakTa. I[lumeBapurenbHble kenesbl. [luieBapuTenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pacrenuid. Jlpixanue sxuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOe npixanue. [[pixarenbHasi HIOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX KUBOTHBIX.
JlpixaTenpHass cucrema d4elioBeka. MexaHuW3M BEHTWISIIMM JIETKUX Yy NOTUL U
MIIEKOTUTAtomuX. Perymsius apixanus. JlprxaTtenbabie 00bEMBI.

TpaHCIIOPT BELIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHHIA.
TpancropT BemecTB y KUBOTHBIX. KpOBEHOCHass cucteMa U €€ Oprassl.
KpoBeHocHass cucremMa ITO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl ¥ KpoBb. Kpyrm KpoBooOpamieHus. OBOJIOLHOHHBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOM CUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepaua u €€ peryisuus.

Beigenenue y opranusMoB. BeigeneHue y pacteHuil. BeineneHue y
*KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Oprasbl BblaelieHus. DuibTpanus,



CEKpelHsi 1 0OpaTHOE BCACHIBAHUE KaK MEXaHU3MbI pabOThl OPTraHOB BBIJICICHUS.
CBs13b MMOJOCTH T€JIa C KPOBEHOCHOM U BBIACIUTENBHON cucTemMaMu. Boijenenue y
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne um (yHKIIMOHUPOBAHHE
Hedpona. OOpa3oBaHrE MOYH Y YEJIOBEKA.

3ammTa y OpPraHuM3MOB. 3alllTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M WLUCTHl MPOCTEUIIUX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUIBIL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M KX HOpPOU3BOIHBIE.
3amura opranu3zMa oT Oone3Heil. MimmyHHas cucrema uenoBeka. Kiierounsiii u
I'YMOpaJbHBIH WUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crneruduuecKuii
UMMYHUTET. Teopusi KIOHaIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnasintenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxumocte W perynsuudsa |y  OpraHu3moB. Pasznpaxumocts y
OJHOKJIETOYHBIX Opranm3MoB. Takcucel. Pazgpaxumocts u  perymsiuus y
pacteHuid. PocToBBIE BENIECTBA U X 3HAYCHHUE.

HepBnast cucrema u pedrnexTtopHas peryisius y >KUBOTHbIX. HepBHas
cucrtema M €€ OTHeJbl. DBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y SKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pediiekc u
pednexropHas nyra. be3ycioBHbIe U yCIIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M HX TOPMOHBI. JIelCTBHE TOPMOHOB.
B3anmocBsa3bp HEpBHOW W HHAOKPUHHOM cucteM. [umoTtamamo-rumnoduzapHas
cucrema.

Tema 10. PazmHoKeHHe ¥ pa3BUTHE OPTaHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosioe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0Oecronoro  pa3MHOXKEHHUS: MOYKOBAHHME,  CIOPYJISLUA,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmHoxxkenue. [lonoBbie KieTKU, Wiau rametrsl. Meio3. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnnrosep. buomorndecknii cMpIci
M€03a M IOJOBOro Impouecca. Meilo3 M €ro Mecto B KM3HEHHOM IMKIIE
OpPraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorenes y uBOTHbBIX. [10J10BBIE KENE3BI.
OOpazoBanue 1 pa3BUTHE MOJOBBIX KJIeToK. Cnepmarorenes u oorene3. CTpoeHune
ITOJIOBBIX KJIETOK.

Omiog0oTBOpeHHEe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoOBI
OIUIOJIOTBOPEHUSA: HAPYKHOE, BHyTpeHHee. [[apTeHorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTUs — HAayKa
0 pas3BuTuH opranu3moB. Craguu >MOpUOreHe3a >KMBOTHBIX (HA MpuMepe



asarymku).  Jpobnenuwe.  Tumbl  apobnenusi.  OcoOEHHOCTH — APOOJIeHUS
MJIEKONUTAOIMX. 3apOAbIIIEBbIE JUCTKUA (racTpyisuus). 3akjiaJka OpraHoB W
TKaHEW U3 3apOJBILIEBBIX JMCTKOB. B3anMHOE BIMSHME 4acTEed Pa3BUBAIOIIETOCA
3apopliia (3MOpHOHAIbHAS MHAYKLHS). 3aKiajKa IJaHa CTPOEHUsS JKUBOTHOTO
KaK pe3yJbTaT HWEpapXWYECKUX B3aUMOJICWCTBUM TEHOB. BiusHue Ha
IMOPUOHATIFHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY’KAIOIIEH CPEIbI.

Poct u pa3Butne xuBOTHBIX. [locTamMOpuoHanbHblii mepuoa. [Ipsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ MeramMopdo3oM y OECHO3BOHOYHBIX U
II0O3BOHOYHBIX JKMBOTHBIX. bHOIOrMyeckoe 3Ha4eHHE NPSIMOr0O W HENPSMOIo
pa3BUTHA, UX pacnpocTpaHeHUEe B npupoze. Tumel pocra >KMBOTHBIX. (DakTOpEI
peryJsluy pocTa KUBOTHBIX U uyesoBeka. CTaauu mocTIMOPHOHATIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeka. [lepunoipl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOrMYECKHE TPOLIECCHI.

PasmHOXeHne u pasButue pacteHuid. ['amerodur m cmnopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. OOpa3oBaHue cmop B MpoIecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opranu3MoB. /[BoitHOE OMIIOOTBOpPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pPa3BUTHE CEMEHU.

MexaHu3MBl PETYJISILIUN OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHMu3MoB

WcTopusi cTaHOBIEHHMS W pa3BUTHUA TE€HETUKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUEHBIX B PA3BUTUHU
renetuku. Pabotel H. K. Konbuioa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBI. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJJICIbHBIE T'€HBI, AJIbTCPHATHBHBIC IIPU3HAKH, JOMHHAHTHBIMI M PELECCUBHBIN
IpU3HAK, TOMO3UT0Ta, F€TEPO3UT0Ta, YUCTas IMHUS, THOPUIb, FEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOABI  TEHETHUKU:  THOPHIOJOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH Menaens — 3aKOH
ennHooOpas3ust ruOpuIoB nepBoro nokosjeHus. Ilpasuno nomuaupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclieIuIeHUs NPU3HAKOB. lluTonormueckue OCHOBBI
MOHOTHOPHIHOTO CKpeIlMBaHus. [ uroTe3a YnucToThl TaMer.

AHanusupytroniee ckpenBanue. 1IpoMexyTOUHbI XapakTep HACIeIOBaHUS.
Pacmennenne npu3HakoB IpU HENOJHOM JOMHHHUPOBAHUH.



Jurubpunnoe ckpeuBanue. Tpetnii 3axkoH MeHens — 3aK0H He3aBUCUMOTO
HaCJICJIOBAHUS MPU3HAKOB. [lutonornueckue OCHOBBI TUTHOPUIHOTO
CKpELIMBaHUA.

CueruieHHOe HacienoBaHue npusHakoB. PaGotel T. Moprana. CueruieHHOE
HACJICZIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMH. XPOMOCOMHas
TE€OPHUsI HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXaHU3M ONpeNeSeHUs 1oJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHbIM M TeTepOraMeTHbhIA MOoJI. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanue nmpru3HakoB, CIIEMJIEHHBIX € IOJIOM.

['enotun kak uenoctHas cucrema. [enoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBIN amienu3M. BzauMopaeincTBue HeaJIeIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [Tonumepus.

['eHeTHYECKUIT KOHTPOJIb Pa3BUTUSI PACTEHWH, KMBOTHBIX M YEJIOBEKa, a
Takke (U3NOJIOTUYECKUX TIPOIIECCOB, TMOBEICHUS W KOTHUTUBHBIX (YHKIIUH.
['eHeTHUeCcKre MEXaHU3MBI CHMOHMOTeHEe3a, MEXaHU3MbI B3aMMOJIEHCTBUS «XO3SUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYeckne acmeKThl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotuna W cpeAbl Npu  (HOPMUPOBAHMM (PEHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHUMBOCTH: HEHACJICACTBEHHAS U HACJICJICTBCHHAS.

MoaudukanrionHass HW3MEHYHMBOCTh. Poib  cpenbl B (opMupoBaHUU
Mou(DUKAIIMOHHONW M3MeH4YuBOCTU. Hopma peakiuu mpusHaka. BapuannoHHbBIN
pan u BapuarnmonHas kpuBas (B. Moranncen). CpoiicTBa MOau(pUKAIIMOHHON
U3MEHUYHMBOCTH.

['enoTHIIMUECKast M3MEHUYMBOCTh. CBOMCTBA T€HOTUITMYCCKON M3MEHUMBOCTH.
Byl reHOTHITMYECKON M3MEHYMBOCTH: KOMOWHATUBHAS, MyTallHOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTb. Meio03 W TOJIOBOM TMpOIECC — OCHOBA
KOMOMHATHBHOMN M3MEHYNBOCTH. POJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OJHOTO BHIA.

MyrainmoHHass W3MEHYMBOCTh. BHabl MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHbICE MyTalluh. SIaepHbIE W
HUTOIIIa3MaTuyeckue myrtanuu. CoMaTUYeCKUE W MOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsSI MyTanud. MyTareHpl W WX BJIUMSHUE Ha OpPTraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IMpOIEcCa. 3aKOH TOMOJIOTUYECKUX PSJI0OB B
HacnenacTBeHHoM m3meHunBoctu (H.M. BaBwiio). BHesnepHass U3MEHUHUBOCTh U
HaCJICJICTBEHHOCTb.

Tema 14. I'eHeTHKA YeI0BEKA



Kapuotun uyenoseka. MexayHapoaHas mporpamma HCCIENOBaHHUS T€HOMaA
yemoBeka. Meronbpl  M3ydeHUsT ~TIE€HETHMKH  YeJIOBEKAa: TIEeHEaJOTMYeCKHi,
OJIM3HETIOBBIA, UTOT€HETUYECKU, MOMYJISILIUOHHO-CTAaTUCTUYECKUN,
MOJIEKYISIPHO-TE€HETUUECKH. CoBpemeHHOE ONpeIeNICHHUE reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI[P-ananu3a. HacrnencTtBeHHbie 3a001€BaHUs YeIOBEKa. | €eHHBIE U XPOMOCOMHBIC
Oone3HM 4YenoBeKa. boJIe3HW C HACIEICTBEHHOW MPEApacioioKEHHOCTHIO.
3HayeHUEe MEAUUMHCKON T€HETUKU B MPEAOTBPALICHUN U JICUEHUH T€HETUYECKUX
3a00seBaHUN 4YeloBeKa. MeauKo-TeHeTHUecKoe KOHCYJIbTUupoBaHue. CTBOJIOBBIE
KJIeTKU. [loHSATHE «TeHEeTHYeCKOro Irpy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOpsl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bu3YecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karouiel cpennl. ['eHeTnueckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

Tema 15. Cenexkuusi OpraHu3MoB

JlomecTuKanust W CeJNEeKUUs. 3apoKACHUE CENEKIMU U JOMECTUKAIUU.
Yuenue H. W. BaBmioBa o IleHTpax mNpOWCXOXKACHHUS W MHOTO0Opa3us
KyJbTYpPHBIX pacTeHuil. Ponp cenekuuy B CO3IaHUM COPTOB PACTEHHUM M MOPOJ
#*uBoTHbIX. CopT, mnopoaa, ImTaMM. 3aKOH TIOMOJOTMYECKUX pAIOB B
HacleacTBeHHOM wu3meHumBoctTd H. 1. BaBumoBa, ero 3HadyeHue s
CEJIEKIIHOHHOM pabOoTHl.

Metoapl cenekimoHHONH paldoThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
WHMBUAYaJIbHBIN. Ortanbl  KOMOWHAIIMOHHOW  CEJIEKIIUH. HcnbiTanue
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTUNY C TOMONIBIO OIEHKU
¢deHoTHIa TOTOMCTBA U OTOOP MO TeHOTHUITy ¢ omotkko aHanu3za JHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJIeKIMOHHOM  paboThI.
PanranmoHHbI 1 XUMHYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUi y KYJbTYPHBIX
dbopm opranusmoB. lcrnosb30BaHME TEHOMHOTO PENAKTUPOBAHHUS M METOJOB
pexomOuHaHTHRIX JIHK 1151 momydeHust icXOAHOTO MaTepurana s CEeJIeKIIHH.

[Tomyuyenue MTOJIUTLIIONIOB. BuyTtpuBnaosas THOpUIN3aIINS.
bmuskoponcTBeHHOE — cKpemuBaHue, wim  uHOpuawHT.  HepomctBenHoe
CKpeuuBaHue, win aytopuaunr. ['ereposuc u ero mnpuuuHbl. Mcmnonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausanus. [Ipeononenue Oecronus
MEXBUJOBBIX THOPUAOB. JIOCTMIKEHUS CEJNEKIMM pACTEHWH W IKUBOTHBIX.
CoxpaHeHHE U H3Y4YCHUE TCHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM M HUX
JUKHUX pOAMYEH NIl CO3/IaHMs HOBBIX COPTOB M THOPUAOB CEIbCKOXO35HCTBEHHBIX
KYJIBTYD.

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOTUS



OOBEeKThI, UCMHOJb3yeMble B OMOTEXHOJOTMH, — KIJIETOYHBIE U TKAaHEBBIC
KYJIBTYPBI, MHUKPOOPTraHU3MBI, 170.4 XapaKTepUCTHKA. TpagunuonHas
OMOTEXHONOTHS:  XJIeOOMeueHne, TMOJIYyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAenMe. MukpoOuonornyeckuii cuHTe3. OOBEKTBl MHKPOOMOJOTHYECKHX
TexHonorui. [IponsBoacTBo Oenka, aMUHOKUCIOT ¥ BUTAMHUHOB.

Co3nlaHre TEeXHOJOTMid U MHCTPYMEHTOB LEJICHAPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHsI TEHOMOB C LIEJIBIO MOJyYEHUsI OPTaHU3MOB U X KOMIIOHEHTOB,
COJIEpIKalX HE BCTpeYaroltecs B IPUPOie OMOCHHTETUYECKHE ITYTH.

Knerounass mnxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEHM PacTeHUM U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss H  COMaTHYECKHUN
samOpuorenes. Mcnonb3oBanue rarionoB B celeKuu pacteHuil. ckyccTBeHHOE
OIUIOOTBOpEHME. PEKOHCTPYKIHS SHLEKIETOK W KIOHHPOBAHUE >KUBOTHBIX.
Meron TpaHCIUIaHTaLMHU SAAEp KIETOK. XPOMOCOMHAs W TI'€HHas WHXXCHEPHS.
HcKycCTBEHHBIM CHHTE3 T'eHa W KOHCTpyupoBaHue pekomOuHaHTHBIX JIHK.
JlocTmkeHrnssT M NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HMH)KEHEPHH.
DKOJOrHYeCKHEe U ATUUECKHUE TPOOIEMbl T€HHOM HWHKEHEPHUH.

Meauumnckue ouotexnonoruu. [locrrenomuas uudposas menununa. TLP-
JUArHoCcTHKa. MeTaOOJOMHBIM aHajau3, TEHOLICHTPUYECKUM aHaau3 MIpoTeoMa
4eJIoBeKa Ul OLIGHKH COCTOSIHMSI €ro 340poBbs. McIonb30BaHHE CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepust ans  pa3paboTKu
(GyHIaMEHTaIbHBIX OCHOB MEIHMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOIro OMONpPHUHTHUHIra M ckaddosnauHra
JUIS pelIeHus 3a/1a4 IEPCOHATIU3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbH0 00EcreyeHus: KOMOMHHPOBAHHOU
3anThl OT Bo3Oynuteneit OPBU, ycTaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢ynkuonupoBanus PHK-cogeprkammx BUpYCOB, BBI3BIBAIOIIUX OCO00 OMAacHbIE
3a00JI€eBaHUS YEJIOBEKA U )KMBOTHBIX.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
oOyyJarouMMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAaNpPEIMETHBIE U MIPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX PE3yIhTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUN
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNUCKON
IPaKIAaHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue Momusayuu K OOy4YEHUIO  OHMOJIOTHH,
yeneHanpasiienHoe pazeumue BHYTPEHHUX YOEXIEHUN JHUYHOCTH HA OCHOBE
KITFOUEBBIX ITIEHHOCTEH W HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUAIOUINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauuyue  NPABOCO3HAHUS  DKOJOTUYECKON
KYJIBTYPbI, CHOCOOHOCMU CMA8UMb 1IEJIA U CTPOUTD KU3HEHHBIC TIIaHbI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TIO OMOJIOTHH JTOCTUTAIOTCS
B EJMHCTBE YYEOHOW M BOCIUTATEIBHON [EATEIbHOCTH B COOTBETCTBUHU C
TPaAULIUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TYyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3ULUM JMYHOCTH, NATPUOTU3MA U
YBaXKEHUS K 3aKOHY W IMPABOIOPAIKY, YEJTOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUsI, OEPEKHOrO OTHOIIEHUS K KYyJbTYPHOMY HAcClEeIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon ®depepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO Tmipeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YyYaroIIMXcsl pyKOBOJCTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEealM3allii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMH 00YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, YyBaKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIIBHOCTH NpPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHIMOJIHECHUH
OMOJIOTMUYECKUX IKCIIEPUMEHTOB,

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO [0 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENbCKUX 3aJa4, YBAXKHUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIMOHEHTOB MpU OOCYKJICHHUH CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WUJIEHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MHEPEN
Ponnuou, ropmoctn 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK M KYJBTYpY,
MPOIIJIOE U HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoa Poccuuy;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEIUIO U MaMITHUKAM HPUPOJIbI,
JNOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJAJ POCCUHUCKUX YYEHBIX B CTAaHOBIIEHUE H
pa3BuUTHE OHOJOTHUU, TMOHUMAHUSA 3HAYEHHS OHOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3auute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOI0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUS LIEHHOCTEW CEeMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccun;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;

MOHUMAaHUE YMOLIMOHATILHOTO BO3IEHCTBUS )KUBOU MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (OPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronmoJyYms:

NOHMMAaHUE U peaju3alusi 300poBOro u Oe3omacHOro oOpa3a KHU3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHUJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryisipHas ¢uznyeckKas
aKTUBHOCTb), OEpPEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DU3UUECKOMY U IICUXUYECKOMY 3710POBBIO;

MIOHMMAHUE LEHHOCTH NpPaBUJl HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30IacHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YIMOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYA0JII00ueE;

FOTOBHOCTb K AKTUBHOM JEATEJIBHOCTH TEXHOJOTHMYECKOW U COLHUAIBHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUNIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

MHTEpEC K pa3IMuHbIM cdepam npodhecCuOHATBHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peaTr30BBIBATH
COOCTBEHHBIE KU3HEHHBIEC TIJIaHBbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSIKEHNU BCEH KU3HM;

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

IKOJIOTUYECKU IIEJIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHUKY
KU3HH Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICEHUE YPOBHS 3KOJOTMYECKOM KyJNbTYphl: NPUOOpPETEHUE OIbITa
IJJAHUPOBAaHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX ITOCIEACTBUM IS
OKPYXaroUen Cpebl;

OCO3HaHHE TI00ATBHOIO XapaKTepa SKOJIOTMYECKUX MpoOJeM U myTed HuX
pELICHMS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUHU
3HaHUSI W YMEHUSA TMpU pEeUuIeHUH MpoOJeM, CBA3AHHBIX C palMOHAIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TpaBWJ  TOBENEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephl);

aKTUBHOE HENPUATHE JEWCTBUM, NPUHOCAUIMX BpEN  OKpYXKaroIIEH
NPUPOIHON cpelie, YMEHHE MPOrHO3MPOBATH HEOJIArOMpPUATHBIE SKOJOTUYECKUE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIaTh UX;



HAJIMYUE Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, 3KOJOTHYECKON KYIbTYpHI,
OTIbITa JeSITEIbHOCTH HKOJIOTMYECKOM HaNpPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSA MMH B TO3HABATENIbHOM, KOMMYHHUKATUBHOW M COLIMAJIBLHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOH AESITeIbHOCTH 3KOJIOTHUECKOM
HaMpaBJIeHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOLIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAaJore
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHpE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM W YHUTATENbCKOM KYJIbTYyphl KaK CpEACTBa
B3aMMOJICHCTBUS MKy JTIOABMH U MMO3HAHUS MUPA;

NOHMMaHUE creuu(UuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GopMHpPOBaHUN PALMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3/aHUM IIEJI0OCTHOTO
IpeACTaBIeHUS 00 OKpY’)KalolleM MHpe KaK O €IMHCTBE IPUPOIbI, YeJIOBEeKa U
oOmiecTBa, B TMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodiieM
COXpaHEHHUS MPUPOJIHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
o0ecrieuyeHHsl HOBOTO YPOBHS Pa3BUTUS MEAMLMHBI, CO3/JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJOrWi, CHOCOOHBIX pelaTh pPecypcHble NpoOJIeMbl  Pa3BUTHA
YeJI0BEYECTBA, MOUCKA MyTeH BBHIXOJA U3 II00ANbHBIX IKOJIOTMYECKUX MPOOIEM U
ofOecrieueHHss  mepexoia K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCTOJIb30BAHUIO TPUPOAHBIX PECYpCOB U (HOPMUPOBAHUIO HOBBIX CTAaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHMHM OHMOJOTMYECKMX 3HAaHUM B LEJAX
NOBBIIICHUSI OOIIEW KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHOM T'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
pY U3y4eHUH OHOJIOTUY;

NOHUMaHHUE CYIIHOCTH METOJOB IO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4YaeMmble 3HAHWMS JIs aHajiu3a u
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4HBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C LIEJIbIO MOIyUYEHUs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BATh OMOJOTHMYECKUE 3HAHUS IS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYalIUAX;

OCO3HAHHE IIEHHOCTH HAy4YHOU JEsTeNIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh UHANBHUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HENPEphIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAHMU IO OHMOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI yyeOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUST OOydYarOMIMXCA
MEXIUCIUTUTMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHBIE MOHATHUSA, OTPa’KaIoIINe
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOoliecc,
cucTeMa, HayudHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccienoBaHue,  HaONOJeHHe, M3MEpPEHUe, OKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHBIC Yy4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHAIBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyarommxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS M  YHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
IIO3HABATEJIbHON U COLMAIIBHOW MPAKTHKE.

B pesynapraTte w3ydeHumss OWONOTMM HaA YPOBHE CpEaHETO OOIIero
oOpazoBanusi y oOydgaromerocs OyayT chOpMHUpPOBaHbl  IMO3HABATENIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUEeOHbIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCAJbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEeSATeTbHOCTD.

MeramnpeaMeTHbIE PE3yNIbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCAJIbHbIMH YueOHBIMU NMO3HABATEeJIbLHbIMH
AefCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUAMH );

OTpEeNeNATh LeNu JeATeIbHOCTH, 3a/aBas MapaMeTpbl M KpPUTEPUU HX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

WCITOJIH30BATh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAKTOB U SBICHUIN
YKWBOW MPUPOJBI;

CTPOUTH JIOTMYECKUE pPACCYXKIEHUsA (MHAYKTUBHBIC, JI€yKTUBHbBIC, IO
aHaAJIOTUM), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSTh CXEMHO-MO/ICIIbHBIE cpenctBa IS TPEICTaBIICHUS
CYIIIECTBCHHBIX CBS3CHW M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUYM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU TOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEHHs MPAKTHUECKUX 3324, TIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIONBb30BaTh pPAa3jHyYHble BUABl JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalnH, MPeoOPa30BaHUIO M TPHUMEHEHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCJIE NP CO3JaHUM YUEOHBIX U COLUATbHBIX IPOCKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU ¥ METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISAITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBATh 3ajauyy,
BBIJIBUTATh TUIOTE3y €€ pEeUIeHHs, HAaXOAWTb APTyMEHTHhI AJs JOKa3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE pELICHUS 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OILICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJCHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIHOCOOOB
NENUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yYMEThb IMEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO M MPAKTHYECKYIO 00JIacTH
KHU3HEIEeATEIIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE MOJIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEepaTrype, OWOJIOTMYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3JIMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3a/1ay;

npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIh30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  (GOpMy  MpeACcTaBICHUS
ouosiorndeckor uHGopMaIuu (CXeMbl, TpapuKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H Apyroe);

UCIIONB30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OvoJornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKHe, (Qu3nyeckue u
MaTEeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HABaHWS W 3amUTHl  WH()OpMaIuw,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) oO61eHme:

OCYIIECTBISITh KOMMYHHUKAITUHN BO BCeX chepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIM JIUCKYCCUM MO CYHIECTBY OOCYX IaeMoOil TeMbl (YMEHHUE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBITIOJIHEHUS TMpeiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOILICHHS, MOHMMATh 3HAYCHHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalUM,
YMETh CMSITYaTh KOHQJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MMOHUMATh
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIIeHUH Y4eOHOMU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH KaX/JI0T0 WieHa KOJIJICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJWHUPOBATh ACUCTBUA MO €€ JOCTUKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacrupenenartb poid ¢ y4E€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKAa KOMAHIbl B
00wt pe3ynbTaT no pazpaboTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATH HJAEH C TO3ULHUHA HOBW3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBjaieHre YHUBEPCANbHBIMH PeryJasaTUBHBIMHU AeHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABJICHHUS NpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBblE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYIIHPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAaH pPEIICHHs MpoOJeMbl ¢  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYalMsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEeIICHHE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pasHbBIX O0NacTAX 3HAHWM, MOCTOSHHO TOBBIIIATh CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JIeTh  HAaBBIKAMU  [O3HABATEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpILIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHUS;

YMETh OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHsTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYI'MX IpU aHaJlu3e pPe3yJIbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEJIMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeameTa
«buonorusiy Ha yrayOaE€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecleueHue
npoduapHOro  o0yueHus:  oOydaronuxcss — Owosorm. OHM  BKJIIOYAIOT:
cnenuduyueckue g OMOJIOTMM HAayYHbIE 3HAHMS, YMEHHS M CLIOCOOBI IEUCTBHM 1O
OCBOCHHIO, HHTEPIIPETAIIMU W MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITEIBHOCTH TIO
MOJTYYCHHUIO HOBBIX 3HAHUM W MX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peaNbHbIX XWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynapTaTbl MPENCTABIEHBI IO
roJlaM U3y4eHHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro mnpeamera «buonorus» B 10
KJaacce TOIDKHBI OTPaXaTh:

chOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  MPUPOJBI M  PEIIEHUH MpoOJeM  palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS, O BKJIQJ€ POCCUHUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAralIme OUOJOTHYECKUEe TEPMUHBI M TOHSTHS (PKU3HB, KJIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(knerounas teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOTO00pa3usi U  NPOUCXOXKIEHUS  KYJIbTYPHBIX  pAcTE€HUM),  3aKOHbI
(enrHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIIEIJICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBaHuss [. Mengens, TOMOJIOTUYECKHX PSAIOB B
HACJIEICTBEHHOU U3MEHUYMBOCTH H. n. Basuioga), MIPUHLMIIBI
(KOMILJIEMEHTapHOCTH )

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX WCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaAOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACTATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLECCOB KHU3HEIEATEILHOCTH,
NPOTEKAIOIIMX B OPraHW3Max PAaCTEHHI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METAa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUMOB MUTAHUS, (OTOCUHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, TaMeToreHes3a, YMOpHOreHes3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHs  OpraHuzMa  (OHTOTeHe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pPa3HbIX TKaHEH M UX (QYHKIHAMH, MEXIY
OpraHamMM M CHCTEMaMH OpraHOB Yy pAacCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMHU, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STarmaMmu
oOMeHa BEeIIECTB, 3TallaMU KJIETOUYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTamamMu SMOPUOHAILHOTO PA3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

yYMEHUE BBISBISATh OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX TPYIIIL;

yMEHHUE pemarb OMOJOTHYECKUE 3a1a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEX[Y UCCIIEAYEMbIMU OMOJIOTHYECKUMU MPOIIECCaMU U SBJICHUSIMH, J€JaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOThI, COOIIOIAThH
IpaBuJia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOpMyIUpys Ielb HCCIENOBAaHUS, aHAIU3HPOBATh IOJYyYEHHBIC
pe3yJbTaThl U AENaTh BBIBOJBL;

YMEHHE y4acTBOBaTh B Yy4eOHO-HCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATh  IOJyYEHHBbIE  pe3yjibTaThl Ha  yYEHHUYECKUX

KOH(pEpEeHLIUSAX;
YMEHHE OIICHMBATh AITHUYECKHE AaCIEeKThl COBPEMEHHBIX MCCIEIOBAaHUN B
oOmactu  Ouomoruu W MeAMUMHBI  (KJIOHUPOBaHHE,  HCKYCCTBEHHOE

OIIOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiel mpodeccrnoHalbHOM
JESITEIbHOCTH B 00JIACTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIITyOIsSTh MO3HABATEIbHBIN
MHTEpEC, HAIIPaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Npodeccuu u
OPOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHsA B OpPraHu3alusiX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHMUS.
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

buonorus. 10 knacc nox pen. J{.K.bensesa, I'.M. Ipimimuir.- M.:
[Ipoceenienue.
buonorus. 10 knacc nox pea. B..B.Ilacceunuk.- M.: IIpocselienue.

METOJUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

MeTtoanueckoe nocooue no ouosoruu 10 xiace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
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