Peuensus
Ha pabouyIo NPOrpaMmMy BHEYPOUHOH AeATeIbHOCTH 10 GHOJOrMH
«Pemenne GuosIoruueckux 3agauy»
yuureas Onoaorun MBOY COILL Ne 24
I'osi0BKOBOIT CBeT1anoii Baaaumuposnoii

[lporpamma BHEYpOUHOI AesTesbHOCTH «PeleHne GHOMOrHYECKAX 32124y
CoCTaB/IcHa B COOTBCTCTBHM ¢ TpebosanuaMM  HOBOro  MenepaibHOro
FOCYIAPCTBEHHOTO 00pa30BaTe/ILHOIO CTAHAPTA CPEAHEro 0BIEro 06pasoBaHus,
COOTBETCTBYCT  1C/IsIM - 1M 33/la4aM OCHOBHOK  00pa3oBaTeNIbHOM  IpOTrpamMMmbl
cpejnero oduero odpasosanus, peanusyemoii 8 MBOY COILL Ne 24, [Iporpamma
peaiiusyercst B paMkax yueOHoro mnnaHa «BHeypouHas [IesTeNbHOCTBY  [10
Hanpas/ieHnto  «buomorus». Ilporpamma paspaGorana ans oGyuaronmxes |1
Knacca v paccuntana Ha 08 4acos (2 yaca B HEJIENI0) CO CPOKOM pealn3aliuu 3a 1
roJl.

I3 COBPEMCHHBIX yCIOBUSIX pa3BUTHsI 00pa3sOBaHUS 0CO00E BHUMAHHE
YACISCTCA  PasBUTHIO  LETOCTHOCTH 3HAHWUM, pasBUTHIO KOMIETEHIMH WU
GOpMUPOBAHUIO HIMOLUMOHATBHOM cepbl 00yUaOIMXCS. by/Iylue creuanicTs
(opMupyIOT pa3zHOOOpasHble  yHHBEpcalbHble YueOHBIE JCHCTBHA, ¢ LENBIO
yeuewnoi cuaun ['MA. Tlporpamma cocraBjieHa ¢ y4eTOM HEOOXOAMMBIX
00s3aTe/IbHBIX KOMIOHEHTOB: [MOSICHUTE/IbHAS 3aMMCKa ¢ LEMSMH | 3aJlayamH,
IIAHUPYEMbIE pe3yJIbTAThbI BHEYDOYHOH  JICATE/IBHOCTH,  MPOIPAMMBI,
TEMATHUCCKOC  TJIAHAPOBAHME C  yKa3aHUEM AayJMTOPHBIX M BHEAY/IMTOPHBIX
3aHATUH, POPMBI KOHTPOJISI, MaTEPHAILHO-TEXHUUYECKOTO 0OECIeueH e,

B nporpamme detko 0003HauyeHbl (BOPMBI OpraHu3aUME  OOyUYeHws,
BHeypounas nmesrenbHocTh  «Peliienne  GMOJIOPMUCCKHX  3a/1au»  JONONHIET W
yrayOasger msydenue kypea «BHONOPH  JIONOJHUTENLHBIME  IPAKTHYECKHMH
paboTamu, PEeLICHUEM IKCIIEPUMEHTANILHBIX 3a/1a4, paboTaMH ¢ IBPHCTHUECKHMMU
3a/aHusIMH, cOpMUpOBatHBIMU Ha Oasze BTopoit uacti KMMog A,

Oco0yr0 HEeHHOCTL TporpaMMe MpUaeT MMPOKOe HCIONb30BAHNE 20P,
TabJIML W CXeM, 4YTO TO3BOJSIET PEAlN30BaTh BO BHEYPOUHOM JEATENBHHOCTH
NPAKTHKO-OPUEHTHPOBAHHBIH U CHCTEMHO-IEATEIbHOCTHBIH MOAX0/ B 00yYCHUH.

JaHHYIO TIPOTpamMMy MOKHO PaccMaTpUBaTh KAK BapHaHT IpOrpamMMbl
BHEYPOUHOH ACATCILHOCTH M €€ Peanns3alus MO3BOIUT YCHIATD IIPAKTHYECKYIO
HalpAB/ICHHOCTD,  PCAJIM30BaTh MPO(QOPUEHTHPOBAHHBIA MOAXOM IIKOILHOTO
€CTECTBCHHOHAYYHOIO LMKJ/IA B CPEAHEN LIKOIIE.

/1.B. Bexos

E.JL. Tumuenko



Myununuunaannoe odbpasosanune ropoa Hosopoceniick
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IMosicuurenbuas 3anMucKa

Pabouas nporpamma 1o BHCYPOUHOH — JCSTC/IBHOCTH  « Peuienus
OHOJIOrHYCeCKHX 3a1ay » paccunTana Ha odyyatomuxes 11 knaccos.

[lporpamma BBejena s HCJIAX YCICUIHOW TMOJArOTOBKH 00yHarlmxes:
OCBOCHHIO y4eOHBIX NMPEAMETOB eCTeCTBeHHO - HAYYHOIO NpouiIs, apasioumxes
ONPCACIAIOIMMY B BBIGOpE X Oyayuieit npodeccun.

Lle/in Kypea: koppekims i yriayOneHue umeoruxces OHOJIOTHYCCKUX 3HANMI],

JTHKBH a1l Hs1 I'TpOGC.'!OB, 06)/‘{0[“/16 PCLICHHIO 3a1au, CHCTCMaTH3aL M 3HAHWH,
Bpr'd6OTK‘d HECJTOCTHOT O B3rJisi1a Ha 6I1OHOFHI-O. YCBOCHHE MaTepuasa

HOBBILICHHOI'O YPOBHs CJOXKHOCTH, PasBUTHE TBOPYECKOH AKTHBHOCTH ¢
MHHIHATHBHOCTH.

Jajiaun Kypea:

Oodyuawmue:

- Yruybuenne 3uanuii u YMEHHH 110JIb30BaThCs [IPHCMAaMK pelleHus 3ajay
PA3THYHBIX THNOB. 3akpelienue TCOPCTHYCCKUX 3HAHUMN, yMmeHui TBOPYECKH
HPHMCHATbL HX B HOBO# CHTYaIMM:

. CnocodcTBoBaTH MHTCIPALMK  3HaHUH  yuauwmxcs, MOJYYEHHBIX  IpH
H3YUCHHI MaTEeMaTHKK W Qu3HKH [IPH PCUICHUH PACYCTHBIX 34,144 110 OHOJI0rHH
[Tporomxurs (popmupoBatme YMCHHUA  aHAIM3HPOBATH CHTYalHIO J1€1aTh
IIPOTHO3BI, Pa3BUBATE Y4eOHO-KOMMYHHKATHBHbIC HaBbIKH.

BocnureiBawmmue:

- Bocnwranume OCPEeKHOIO OTHOWCHHS K CBOCMY  3J10POBBIO, MOHHMAHHE
BAKHOCTH 3710p0BOro o0pasa wusnu:

- Bocnuranue HOPM  paLMOHAIBLHOIO NPUPOAONOIBL30BAHNS | OXPaHbl
OKPYKaILIEH Cpejibl.

PassuBawuiue:

- Bocninranue o6iei BAJICOJIOTHYCCKON KOMITeTeHTHOCTH YHaILHUXC S

- PasButie HaBbikos HCCIIC/10BATE/ILCKOH  1eATeNBHOCTH, MOHUMAHHST POJIH
IKCIICPUMCHTA B PA3BUTHH GHOJIOMHYCCKO]] HAYKH;

- CoBepureHcTBOBaHNE  HaBbIKOR CAMOCTOATE/ILHOH  padoThI, 00padoTku
HH()OPMALINK U ee [IPEIACTABJICHHUA B pasIIMYHBIX (Gopmax.,



[lporpamma BrtOUaer HOACHUTCIBHYIO 3anuCKy, cojepikanne oGyucHmus,
{VIAHAPYCMBIC PE3YIIbTAThl OCBOCHHUS IPOIPAMMBI. TEMaTH4ECKOE [JITAaHUPOBAHHC,

[lporpamma peanusyercs B Teuenue OAHOrO roaa odyueHus B o0beme 68
4acoB: 68 yacoB B 11 kiacce (2 yac B HEeAeJI10).

Iporpamma «Petuenus 6uonornyeckix 3a1aq » JIONOMHACT yriryOaeHHoe
H3yuCHHC Kypca «buonorus» ponomHuTenpHpiMuy MPAKTHYCCKHUMH paboTtamu u
PabOTOH ¢ IBPHCTHYCCKHMH 3a/1aHHAMM » HalpaBICHHBIMK HA (HOPMHUPOBaHHE
Pa3HOOOPA3HBIX YHUBEPCATBHBIX YUCOHBIX jeHcTBHI | Kypc Ttakske nmeer coeii
HEIBIO TIOBTOPCHAC, ARTYAIH3AUHIO 3HAHHIL, MOTYUCHHBIX B X0/e M3YYCHMA Kypca
OMOJIOTUH YI1yOIEHHOIO YPoBHA B 10 1 11 Kitaccos u otpaboTky yTHX 3HAHHI Ha

HPAKTHYCCKHX 3a/1aHHAX.



Conep:kanue o6yuenus

Tema 1. buosorus kak Hayka

CoBpemeHHast GHONOIMA — KOMILICKCHASs Hayka. buomoruyeckne Haykn wu
H3yHaeMbIe HMH npoOembl. [loaX0/bl K yCTAHOBIEHHIO B3aHMOCBS3E MEHKTY
OHOJIOrHHYECKHMH HAYKAMH M YaCTHBIMH METOIaMH Ouonorun. Hayku, usyyatouue
KHBBIC CHCTCMbI Ha PAa3HBIX YPOBHSIX OpraHM3aluH. MeToml MOJICKYJIIPHOH U
KJICTOYHOH OHOJIOTHH:  MHKPOCKOITHS, Xpomatorpadus, snaextpodopes, mMeron
MEYCHBIX aTOMOB, AH(depeniHanbHoe UEHTPU(YTHPOBAHHE, KYJIbTHBHPOBalHE
KJACTOK. BHABI MHKPOCKONIHM 1 HX 3HAuCHME LS OHonornueckux uecie10BaHuii,
OCHOBHBIE ~ METOABI  TeHETHKH: FHOPHI0IOTMYECKHIA, UMTOJIOTHYECKHIA,
MOJICKY/ISIPHO-T'€HETHYECKH .

Tema 2. Kusbie cucremsl 1 ux H3y4YeHHe

/KuBbie cucTembl kak npejmer u3yuenus Ouonorun. CBOHCTBA KHUBBIX
CHCTEM. CIAMHCTBO - XHMMYCCKOIO  COCTABA, JAUCKPETHOCTH LEJIOCTHOCTD,
CIOKHOCTE M YHOPANOYCHHOCTE  CTPYKTYPbI, OTKPBITOCTH, camMoopraHusalius,
CaMOBOCHPOM3BE/ICHHE, Pas/IPakUMOCTh, H3MEHUYHBOCTD, POCT I pa3BHTHE.

Ilonck cooTBeTCTBHS IPH3HAKOB KHBBIX CHCTEM I KOHKPETHBIMH IIPUMEpaMH
M3 FKHUBOH IIPHPOBI,

YPOBHH  OPraHM3aUUM  KHBBLIX CHOTEM: MOJICKYJIAPDHBLIH,  KJICTOUYHDII],
TKaHEBbIH, OpraHHu3MEHHbIH, NOMyJISIIHOHHO-BHJIOBOI, YKOCHCTEMHBIH
(OnoreouenoTHuecknii), GnochepHbiii. [Ipouecesl, npoucxondume B KUBbIX
CHCTEMAaxX Ha pas/IMYHbIX YPOBHSIX OpraHU3allkH,

[loHstne o 3aBHCHMOI M He3aBUCHMOI lepemenHon, [lianuposanue
JKcnepumenTa. Ilocranoska u nposepka runores. Hynesas runoresa. Tloustue
BBIOOPKH H €€ 10CTOBEPHOCTD. Paszbpoc B Ounosiornueckux jaHmbIx. Ouenka
AOCTOBCPHOCTH  HIOJIYHEHHBIX  pe3ybTaToB, [IpHYMHBI MCKakeHUS pe3yibTaTOB
okenepumenta.  [lonartuwe craructuueckoro Tecera. [Ipaxktuueckas orpaGorka

AAHHBIX HABLIKOB.



Tema 3. Buonorus kaerku. XuMHu4yeckasn OpraHU3aumMs KJIeTKH.

Kierka - CTPYKTYPHO-(YHKUHOHATILHAS eAHHNLE KHUBOI0.

XHUMHMUYECKHI COCTAB KiIeTKH, Makpo-, Mukpo- u YABTPAMHKPOIIIEMEHTEI,
Bona u eé pons kak PACTBOPHTENIA, peareHTd, yyacTue B CTPYKTYPHPOBAHUH

JICTKH, Tennoperysuuu. MunepanbHble BewecTpa KJICTKH, HX OMOJIOrHueckas
POJIb. POJIb KaTHOHOB M aHMOHOB B KiIeTke,

Oprannueckne Bemecta  KieTki, buonoruueckue lojMMepsl.  Bejikn,
AMHHOKHCIIOTHBIH COCTaB GelIKOB, CTpyKTYpbl GesikoBoi MOJICKYJIbl. [TepBuynas
CTPYKTYpa Oeilka, NeNTHAHAS CBS3L. Bropuunas, rtpernunas. YETBEPTHYHAS
CTPpYKTYpeblL. [lenarypauns. CBoiicTsa Geskop. Kiaccudumkanms Genkos.
buosiornueckue Gpynrumn Genkos.

YrneBobl. MoHocaxapu bl ANCAXapHIbl, OJINFOCAXapH/Ibl NOTUCAXAPH b
OO6umit  nnan CTPOCHHA M (U3MKO-XHMHYECKHE  CBOICTBA YIJIEBO/IOB.
buosnoruyeckne pynripmn YITIEBO/I0B.

Jununel. FmpocpmbHo-r‘mpodJoGHble cBoricTea. Knaceudukaums JIMIIUIOB.
Tpurnnuepu e, (bochomunuunl, Bocky, CTEpOM/bl. buosornueckue GyHKLMHK
‘M08, OOuHe CBOHCTBA GHOTOIM MYECKIX MEMOPAH — TeKY4ECTb, CIIOCOBHOCTE K
CAMO3aMBIKAHHIO, NONYNIPOHHLIAEMOCTD,

Hyxnennosrbie kuciaors. AHK u PHK. Crpoenue HYKJICHHOBBIX KHCIIOT.
Hyxneotuast. [Mpunigan KOMIuIeMenTapruoctu. Ilpasuio Hapradda. Crpykrypa
HAHK - nBoiinas Criupasib. Mectonaxoxaenue u OHosornyeckue GyHkuHy JHK.
Buapl PHK, ®yhknnn PHK g KJIETKE.

Crpoenue MOJIeKyiibl AT®. Makpospruveckne cesisu g MoJiekyne AT,
buonoruueckue Gpynkuun ATO®. Boccranosnennsie [ICPEHOCHUHKH, UX DYHKLHH B

Kietke. MoaenupoBanue CTPYKTYPbI H (DyHKLIMH OHOMOTIEKYII H X KOMIJICKCOB,

Tema 4. Crpoenue u Gynxknnu kiaerkn. Oomen BELIECTB H lIpeBpaIeHue

JHEpruM B Kiaerke, Haciecrsennas HHPOPMAUNS W pean3anus eé B KieTKe.

AKusueHHblii HHKJ KJIeTKH.



Turel KJIETOK! IYKAPHOTHUECKAs! H MPOKApUOTHHEC KA.
CrpyKTypHO()YHKUHOHATBHBIC 00pa30BaHKs KIETKH.

Crpoenue npokapuoTHieckol kietku. Kierounas crenka Gakrepuii u apxeii.
OcoOeHHOCTH  CTPOEHHMs TeTEPOTPOGHOH U aBTOTPOGHOH MPOKAPHOTHUECKHX
KJICTOK. MecTo 1 poJib NPOKapHOT B OHOLICHO3aX.

Crpoenue 7 (YHKUHOHHUPOBAHHE DYKAPHUOTHYECKOH KJIETKH,
[l1asmatuveckas memOpana (nnasmaiemma). CTpykTypa  IUIa3MaTHUCCKOI
MeMOpaHbl. TpaHCTOPT BELIECTB uYepes MIIa3MaTHYecKy0 MEMOPaHY: 1aCCHBHbII
(1 dysus, obaeruénnas AndQysus), aKTUBHbLIT (ICPBHUHBIH M BTOPHYHBII
AKTUBHLIA  TpaHcnopt).  [osynponuuaemocts  memOpanel.  PaGorta  HaTpuii-
KaJIMEBOr0 HAacoca. DHJIOUMUTO3: MHHOUMTO3, (arouuros. Dk3ouuto3. Kierounas
crerka. CTPYKTypa U (pyHKIHM KIETOUHOI CTEHKH PacTeHuH, rpubos.

Huroruasma. Lurosose. Lurtockener. JlBmwkenue uuromiasMpl, Opranou/ip
KJIeTKH. OTHOMEMOpPaHHbBIC OPraHOW (bl KJICTKH: dHA0NIa3MaTHYecKas ceTpb (DI1C),
annapar  [Ob/KH, JM30COMBI, MX CTpoeHHe W (QYHKUMM. B3anmocsssb
OJITHOMEMOPAHHBIX OPraHoW/I0B KjeTKkH. CTPOEHHE TIpaHyNsAPHOTO PETHKYJIYMA.
Cuntes  pacropumbix  OenkoB.  CHHTe3  KieTouHbIX MeMmOpaH. [ iajkuii
(arpanysapubIid)  sHaonnasMathueckuit  pernkyiaym. Cekperopuas  (yHKLMs
anmapara Iojskn. Moanpukanus Oenkos B annapare [onbaxu. CopTHPOBKaA
OcikoB B anmapare [onbaxu. TpaHcrnopr BewiecTs B kierke. Bakyoan
pacTUTEIIBHBIX KJIETOK, KiteTounslii cok. Typrop. OcMOTHYECKHE SIBJICHHS,

IlosyaBTOHOMHBIC  OPraHOMABI  KIETKH:  MHTOXOHAPHH.  TLIACTHIbI.
Iponcxoxkaenue muroxonapuit u naactus. CumGuorenes (K.C. MepekkoBekHii,
JI. Mapryanc). CrpoeHne u (QyHKUHM MHTOXOHJIPHI W IUIACTHIL. [Tepsuunble,
BTOPHYHBIC M CJIOKHBIC — [UIACTUIAbL  (POTOCHHTE3MPYIOLIUX  DYKAPHOT.
XIIOPOIUIACTBI, XPOMOMNJIACTbI, JICHKOMIACTHI BBICLLIHX PACTEHHIA.

HememOpantbic opranonasr kaetki CTpoeHne W (QyHKUHH HeMeMOPaHHbIX
OpraHon/10B KJIETKH. Pubocomsl. MukpoguiiamMeHTbl. AKTHHOBBIE

MHUKpO(uIamMenTsl. MblleuHble KIeTKH, AKTHHOBBIE KOMIOHCHTbI HEMBIIICHHbIX
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KIeToK. Mukpotpy6oukn. Kierounuii uenrtp. CrpoeHue u aBHxkeHHe AKTYTHKOB M
peCHUYCK. MUKPOTPYGOUKH LHTOMIA3MbI, Lentpuons. Benku, ACCOLMHPOBAHHbIC
¢ MHKpO(UIAMEHTAMH K MHKPOTPYOOUuKamMu. MoTopHbie Genki,

Aapo. Obonouka spa, XPOMATHH, KapHOIJIa3ma, SIPBILIKH, HX CTPOCHHE H
byHKUMM.  SInepHbLi  GenkoBbiil MaTpukc. Ilpoctpancreennoe pacrnonoxeHue
XPOMOCOM B MHTepdaszHoM siape. Benku XPOMAaTHHA — I'HCTOHBI,

Krerounbie Brmouenus. CpaBuuTebHas XAPAaKTCPHCTHKA KIETOK JYKapHOT

(PacTHTENbHOM, KUBOTHOI, IpHOHOI).

ACCHMHIIAUHS M THCCHMMIALINS — 1Be CTOPOHbI MeTabou3Ma. THIbl 06MeHa
BCILCCTB: aBTOTPOQHLIA M rerepoTpodHblil. YyactHe KHCJIOpOJa B OOMEHHBIX
HpoLeccax.  DHepretHyeckoe odecreycHue KJICTKH: npeBpauieHue ATd g
OOMEHHBIX  mporeccax. DdepmenTaTHBHBIH XApaKTep peakuMid  KJIeTOYHOrO
MeTaboansma. DepMmeHThl, Hx CTPOCHHC, CBOHCTBA M MEXaHH3M JICHCTBHS.
Kodepmenter.  Oramuns (PepMEeHTOB  OT  Heopranmueckux KaTaJIn3aTopoB.
besknaktusarope 1 OCNIKH-UHIHOUTOPBI, 3aBUCHMOCTD CKOPOCTH
(hepMEHTATUBHLIX peakiuii oT PasJIHiHbIX (haKTOPOB,

[lepBuuneiii - cuures OPTaHHYECKHX BELICCTB B  KieTke. (DOTOCHHTE:.
AHOKCHICHHBIH M OKCHIeHHbI orocunres y OaKTepHuii. Ceetocobuparoiue
ITHTMCHTBI H ITHIMEHTBl PEAKLIMOHHOIO uenrtpa. Pone xioponnacrtos B [potuecce
dorocunresa. CretoBas H TeMHOBaS (hasbl. Doroabixauue, C3-, C4- 1 CAM-TuIIpl
(borocunresa. [ponykrusnocts (borocnnTesa. Bimanue pasmmumpix (GaxTopos Ha
CKOpocTh (hoTOCHHTE3a. 3HAUCHMe (horocunresa.

XeMocHHTEs. Pasnoobpasue OPraHH3MOB-XEMOCHHTCTHKOB:
HUTPHOUUMPYIOLLIHE Oakrepun, AKeaez00aKkTepun, CepodaKTepun, BOAOPOIHBIE
OakTepuu. 3HaueHHe XeMocHHTE3a.

AHaYPOOHBIC OpraHn3Mbl, Biipi Oporxenns. [lpoaykTsi OpoxeHHs M ux
HCHOJIB30BAHHE  YCTOBEKOM.  AHaYPOGHbIE MHUKPOOPraHU3Mbl  KaK O0bEeKTbI
OHOTEXHOJIOI'HH 1 BO30YyiMTe 1 GOJIe3HEH,

AspobHbie OpraHH3Mbl, OTallbl YHEPreTHYECKOTrO oOMeHa.
8



[ToarorosuTebHbIH TN, [ IHKOIN3 — GECKUCIOPOAHOE PACIIEIICHHE [THOKO3bI,

buonornyeckoe okuciaeHue, HIH KJIETOYHOE JbIXaHue. Pojb MHTOXOH/pHI B
npoteccax OHOJIOrHYECKOro oKucieHUs. nkinueckue peakuun. OKUCIHTEIbHOE
(pochoprinpoBanue. DHeprust MeMOPaHHOro rpajnenta npoToHos. Cunres ATd:
padota npotonHoi AT®-cuntasel. [lpeumyuiectsa adpobHOro nyTH oOMeHa
BELLECTB Iepe/| aHaspoOubiM. DPPEeKTHBHOCTL YHEPreTHYECKOro 0OMeHa.

Peakunn MarpiyHoro cuuresa. IIpMHUMII KOMILIEMEHTAPHOCTH B PEAKIHSIX
MaTpUYHOTO CHHTe3a. Peanusauus HacieacTBeHHOH HHpOpMaliK. [ eHeTHueckuil
KO/, ero cwoiicra. TpaHckpuiimus — MaTpudHblii cuHte3 PHK. [ lprHUMIIBI
TPAHCKPHIIUKMH: KOMITIEMEHTAPHOCTD, AHTHIAPAJIIEIBHOCTD, ACHMMETPHYHOCTS.
Cospesanne matpuunbix PHK B 9ykapuotnueckoii kietke. Hekomupyrommne PHK.

Tpancisuns u e€ ransl. Yuactue tpancnoptaeix PHK B Guocuntese Genka,
Ycnosus Ouocuntesa Oeska. Kopuposanue aMHHOKHCIOT. Ponb pudbocom B

OuocuHTe3e Oelka.

Marpuunpiit cunres JIHK — penvkauns. [lpunumnel peruimkanun JAHK:
KOMIVICMCHTapHOCTb,  [OJIYKOHCCPBATHBHBIA ~ CHHTE3,  aHTHIAPAUICIBbHOCTD.
Mexatnsm perkaunn JJHK. Xpomocombl. Ctpoenue XpomocoMm. Tenomepsol
TecaoMepasa.  XpOMOCOMHBIH HA0Op KIETKM — KapuHoTHrl. JMruionaueil u
FanouAHbIH - HabOpbl  XpoMOcOM.  ['OMOJIOrMYHBIE  XpPOMOCOMBL,  lonoBbIe
XPOMOCOMBI.

HAenenne  kinetkn — muto3. CTaiMH MHTO3a M MPOMCXOMALIME B HHX
npouecchl. Tumbl MuTO3a. KapnokuHes W LUTOKHHE3. BHosorMdyeckoe 3HauYCHHe
MHUTO3A.

Peryiiauns MUTOTHYECKOrO LHMK/IA KIAETKH. [IporpaMmupyeMas KieTouHas

rudesib — anonTos,

Tema 5, I'emeruka - Hayka 0 HaCJeJACTBEHHOCTH H HM3MEHYUBOCTH

OPraHHU3MOB, 3aKOHOM€'pHOCTH H3MEHYUBOCTH. ['eHeTHKA Ye/10BeKa.



OCHOBHBIE reHeTHYECKHE TIOHSTHS H CHMBOJILL. 'OMOSIOT HYHBIE XPOMOCOMBL,
AUICIBHBIC TCHbI, albTEPHATHBHBIC NPH3HAKH, AOMHUHAHTHBIH M peleccUBHbBII
HPU3HAK, TOMO3UIOTa, reTepO3UIroTa, YHCTas JTHHHS, TMOPHIBL, TeHOTHIL, eHOTHII,
Bsanmoneiictsue renoruna u Cpeabl Mpu GOpMUpOBaHHH (eHOTHTA,

Peluenue renernueckux sanay ua MOHOTHOPH/IHOE CKpeLHBaHMe.

[MonHoe nomuHUpoBaHue, HeroMHOE /AOMHHHPOBAHHE, KOJIOMHHHPOBAHHE,

Pewienue renetnueckux sanaq na AMTUOPH/IHOE CKpelHBaHHe.

AHanus pesyasraTos CKPCLUHBAHUSA. JleTallbHbIH rey.

Pelienne renetnueckux 3anay na KPOCCHHIOBEP H KapTHPOBAHHE XPOMOCOM

Pewienne renernuecknx sagzau ua CHCIVICHHOC C MOJIOM HAac/Ie0BaHHe.,
Pelienne remernueckux samay ua MICCBA0AYTOCOMHBIC YYACTKH HA [OJOBbIX
XpoMocomax

3aKOH TeHeTHYeCcKoro paBHosecus k. Xapau, B. BaiinGepra. Pewenne
3a1a4 Ha paBHOBeCHe Xapau — Baitnbepra

Tema 6. Crpoenue u byuknuu oprannszmon

Buosornueckoe pasHO0Opa3He OpraHU3MOoB.

Txann  pacrenuit,  Tumm PacTUTCNbHBIX  TKaHeii: oOpasopareibhast,
HOKPOBHAA, NPOBOAALIAS, OCHOBHAf, MEXAHMYCCKAS. Ocobernoctu  cTpoerns,
(byHK1MiT 1 pacnionoxkeHus TKAHCH B OpraHax pacTeHuii.

TKauu KUBOTHBIX H HCII0BCKa. THIIbl JKUBOTHBIX TKaHCE: SIMUTE/IHANIbHASA,
COCAHHHUTC/IbHAS, MBIUICYHAsA, HepBHAs. OCOOCHHOCTH CTPOCHHA, (YHKLMI U
PACTIOJIOCHHNS TKAHRH B OPraHax HBOTHbBIX H UEI0BEeKa.

Onopa Tesa opraHnsmos. Kapkac pacrennii, Ckenersi ONHOKJIETOYHBIX M
MHOTOKJICTOUHBIX JKHBOTHBIX. HapyxkHblii 1 BHYTPCHHHH ckener. CTpoeHue u
THITBI COCIMHEHHS KOCTEH.

JBUKEHHE  opranusmos. HBWiKEHHE  0HOK/IETOYHBIX OpraHU3MOB:

amMEOOHIHOE, KIYTHKOBOE, peCHUYHOC. JIBMKCHHE MHOFOKICTOUHbBIX pacTeHuii:
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TPONM3MbL M HACTHH. JIBHKECHHE MHOTOKJICTOMHBIX JKHBOTHBIX M YeIOBEKA:
MblleHHas cucrema. Peduiexe. CkeneTHbie MBILBI H HX paboTa.

[lntanne opranusmos. Ilornomenne Bo b, YIJICKHCIIOT0 Ta3a U MUHEPaJIbHbIX
BCIICCTB  pacTeHusmH.  llutanue  kMBOTHbIX.  BuyrpumonoctHoe — u
BHYTPHKIICTOUHOC nuiicBapeHne. [luranue no3BOHOYHBIX KMBOTHBIX. OTHC/bI
MHLCBAPUTE/ILHOrO  TpakTa. [luieBapurenvuble  xkesnessl. [TumeBapurensuas
CHCTEMA 4eJIOBeKa.

Jbixanue opranusmos. Jlpixanme pacrennil. [bixanue muBoTHbIX. Jupdy3us
FA30B 1CPE3 N10BEPXHOCTE KICTKH. KokHoe biXanue. [IpixaTenbHas MoBepXHOCTS,
Kabeproe n nérounoe apixanue. JIbIXaHHE M03BOHOUHDIX KUBOTHBIX I UeJIOBEKA.
DBOMIIOUMOHHOE  YCTIOKHEHHE  CTPOCHHA  NETKMX  [103BOHOUYHBIX KHBOTHDIX.
HbixarebHas cucTeMa uesoBeka. MEXaHH3M BEHTUISALHH JErKHX Yy HOTHL H
MJICKONHTAIOWMX. Peryasums apixanus. Jlpixate/bable 00bEMbI.,

Tpancmopr BewiecTs y opraHusmos. TpancnopTHeie chctemsl pacTeHmii,
Tpancnopr Bewects y kuBOTHBIX. KpOBEHOCHas cHcTema W ed OpraHsl.
KpoBeHOCHAas —cHCTEMa  MO3BOHOUHBIX  JKMBOTHBIX M YeIOBCKA. Cepaue,
KPOBCHOCHBIC COCYIBI M KpOBb. Kpyru KpoBooOpalueHHs. DBONIOLHOHHBIE
YCIOKHCHHA CTPOCHHSA KPOBEHOCHOH CHCTEMbI MO3BOHOYHEIX KHBOTHBIX. PaGoTa
CCpALA H e€ perynsauus.

Boutenenne 'y  opranmsmos. Bouienenue Y pacreHuil. Bblaeneuue vy
KHBOTHBIX. COKpaTuTeibHble Bakyonu. Opradbl  BbliedCHHS, Ounbrpartins,
CEKpelHst 1 00paTHOE BCACBIBAHME KAK MCXAHH3MbI paboTLl OPraHoOB BbIACIEHHS.
CBSI3b 110JIOCTH Tesla ¢ KPOBEHOCHOI H BbICIHTEbHOI] CHCTeMaMH. Beiaenenue y
HOSBOHOUHDIX HHBOTHBIX W ucjioBeka. [louku, CTpoeHue n GyHKUHOHUpPOBaHHE

OMOpuoHatbHOe  passutHe.  Omucanne CTPOCHMUSA  3apOJblula  aMHHOT.
Pewenne sagannii mo reme oHToreHes.

Onpenesienne u onucaHue cTaaui MHTO3a

Onpe/iesieHne v onucanne crajuii Meiiosa
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Pewenne 3agau anuuu EID 27 ua MATpUYHbIC npoueccel. TpaHckpunims,
Tpancisuus.

Pewienne sBpuctrueckux 3ananmii, [TOCBAILCHHBIX TEME MeTabO/IH3M,

[LiacTrnyeckuii obmen.

Pelienne sBpucTHYeckX 3a1aHMI, NOCBSLICHHBIX TeMe MeTabou3M.

DHEPreTHUeCKHii obmen.

Tema 7. IBomoums oprauuueckoro MHupa.

Homynsiuns Kak snemMeHTapHas eanHuLa IBOJIOUMH. COBPEMEHHBIC METO(b]
OHCHKH  TCHETHYCCKOrO pasHOOOpasus U CTPYKTYpbl nonynsaiuuit. HMamenenwue
reHOOHIa  NONyIALMH  Kak JICMCHTAPHOE  JBOJIIOLHOHHOC  SIBJICHUC.
DileMeHTapHble (akTopsl (ABHIKYLLHE CHJIBI) IBOJIOLIHH, MyrauuonHsIi nporece.
KoMOMHATHBHAS M3MEHUYMBOCTD. Hpehid renos — cinyuaiinsie HEHarpapJ/ieHHbIE
H3MCHCHHA  4aCTOT uleich B MONYJISLIHsX. Ddhdexr ocHopartess, Dpdexr
OYTBUIOYHOrO ropisiuika. CHUKEHME FEHETHUCCKOrO pa3sHooOpasus: NMPUUMHBI K
ciaeactsus.  llpossnenne sddekra Apei(a reHOB B OOJBMIMX M Maibix
MOMYJIALHSIX. Murpaiun. M3omsius MONYJIALMIA: reorpacuueckas
(MpOCTpaHCTBEHHAs ), ODHOIOrHYECKas (PCNPOAYKTHBHAN).

JBHKYIME CHIBL HBOMOUMH, EcTecTBEHHDI 0TOOp — HanpaB/IsIOLUMIA
(akrop IBOJIIOLIHH, Dopmbl CCTECTBEHHOTO orOopa: JABMKYILHH,
CTAOHIM3HPYIOLIMH,  pa3pbIBAIOLIHIA (m3pynTuBHbli).  [lososoii oTOOP.
BosHukHOBEHHE M 9BOMIOLMA COLMATBHOTO NOBCJCHHUSA JKUBOTHBIX,

llpucniocobnennocts  opranusmMos  kak pe3yJIbTaT  MHMKPOIBOJIOLIMH.
BosnukHoBenne  npucnoco®nenuii Y ~ OpranmsmoB.  Apomoposel  u
nanoananTaunn. Ilpumepsl npucniocoGuennii y opranusmos: MOphooruueckie,
(usnonoruyeckue,  GuoxMMMuecKHe, MOBEJICHYECKHE.  OTHOCHTEJIBHOCTD
PUCIOCOOJICHHOCTH  OpraHu3MoB.  PelicHiue OBPUCTHYCCKUX  3aJaHHi  Ha

(opmupoBaHue ananTaimii
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'eoxpoHosornyeckas wikana u pasBUTHE KU3HK Ha 3emre. Pewenue 3aanmuii

JinHuKn 24 KuM ETD.,

Bujoobpasosanue, Posb nsonsuun s MHKDPOSBOMIOLHOHHBIX TPOLIECCaX,
Pelenne remarnueckux 3aau.

Bux, ero xpurepun u  crpykrypa. BuzooOpasosanne kak pesysprar
MHKPO3BOMOLMH.  M3omsilmst — K1ioueBoil (Gaktop BHI00OGpa30BaHMS. Ilyru u
Crocodbl  BUI000pa30BaHuUs ajonaTpuyeckoe (reorpaduueckoe),
CHMIIATPHHECKOE  (IKOJIOTHUECKOE), «MIHOBECHHOE»  (IOJIMILIOMIH3ALIMS,
rudpunsaLus). JJInTeHOCTb IBOMTHOIHOHHbIX MPOLIECCOB.

Mexanusmbl GOpMHPOBAHHA CHOIOHYECKOTO pasHooOpasus.

Poib 9BosIIOUHOHHOI GHOsI0THK B paspaboTke HAYUHbIX METOI0B COXPaHEHuUs
OnopasHooOpasus. MHUKPOIBOMIOUMS W KOYBOJIOLHS [1apasHTOB M HMX XO3€B.
MexaHu3Mbl GOPMHPOBAHHMS YCTOHYMBOCTH K aHTHOHOTHKAM H Croco0b! 0OPLOLI ¢
HEH.

Tema 8. OcHoBbI 3K010rHM.

DKOJOrHYecKHe (paKTopel M 3AKOHOMEPHOCTH UX AelcTBua. Kinaccupukamus
OKOJIOTHYCCKHX (DAKTOPOB: abHOTHUECKHE, OMOTHUECKHE. aHTponorenusie. OouHe
3AKOHOMEPHOCTH JICHCTBHUS HKONOrHYecknx (aktopos. [Ipasuno muaumyma (K.
HUnpenrens, 0. JuGux). TomepanTHOCTS. DBPHOMOHTHBIC H CTEHOGHOHTHbBIE
OpraHHU3MBbl.

Adnotuueckre Qaktopbl. CBET Kak IKOJOFHUSCKHE (bakrop. JlelicTBue
PASHBIX yHACTKOB COJIHCYHOIO CHEKTPA HA OPraHM3Mbl. DKOJIOTHYECKHE IPYIIbI
PacTeHMH W KHBOTHBIX [0 OTHOLICHHIO K cgery. CurHanbHas posib CBeTa.
Ddoroneproansm.

Temneparypa kak okomornueckuit daxrop. JleiicTaue TEeMIIepaTypbl Ha
oprauusmel. [TofikuioTepMubie 1 roMoHoTepMHBIE OpPraHH3Mbl. DBPUTEPMHbLIC H

CTCHOTCPMHBIC OPraHu3MBbl.
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Bnaxnocts kak skonormueckuii (hakrop. [lpucrocobaenus pacreumii
HOAACPKAHUIO BOAHOTO Oananca. Knaccugukauus pacteHmil 10 OTHOLIEHHIO K

BO/I¢. ﬂpncnoco(inemm KHBOTHBIX K H3MCHCHHI) BOIHOIO peiumMa,

Cpeabl 00MTaHMs OpraHu3MoB: BOHAd, Ha3EMHO-BO3/1ylLHAs, TMOYBEHHAs,
IIyOMHHAs  [OANOYBCHHAS, BHYTPHOPraHu3MeHHass.  DU3HKO-XUMHYECKHE
OCOOCHHOCTH cpe/1 00UTaHUA OPraHH3MOB, [IprciocobiieHus opranusmMos K sku3HnM
B Pa3HbBIX Cpeaax.

bruonoruueckue purtmbl. Buewnue u BHYTPEHHHE pUTMbL, CyTOYHBIE H
FoAMIHEIe pUTMBL. TTpHCIIOCOONCHHOCTL OPraHU3MOB K CE30HHBIM H3MEHCHHSM
YCIOBHH KU3HH.

KnsHennsle  Gopmbl  opranmsmos.  [owsitue o KH3HEHHOH  (dopwme,
/Kusnennsie Gpopmbl pacrenuii: ACPCBBSA, KYCTAPHHKH, KYCTAPHHYKH, MHOTOJIETHUE
TPABbL,  OZHOJETHME TPaBbl. JKU3HEHHbIC (OPMBI KHUBOTHBIX: I'MJIPOOHOHTEI,
re0OMOHTEL, a3p0OHOHTLL. OcoOBEeHHOCTH CTPOCHHS H 00pa3a JKH3HH.

bruornueckne daxropbl. Buasl Guotnueckix B3AHMOJCHCTBHI: KOHKYPEHLIHSL,
XMILHHYCCTBO, CHMOHO3 1 ero dopmsl. [lapasutusm, KOOIEpaLHs, MyTYaln3m,
KOMMEHCAIM3M  (KBAPTHPAHTCTBO, HAXJICOHHYECTRO). Herpoduueckne
B3aUMOJICHCTBHS  (TOMHYECKHE. Gopuueckue, (adbpuueckue).
3Hauenue GHOTHYECKUX B3aHMO/ICHCTBUIT 11st CYUIECTBOBAHUS OPTAHH3MOB B
cpelie oodutanus. [IpUHUHI KOHKYPEHTHOIO HCKITIOUCHMS,

buocepa — obuiennanerapuas o6onouka 3eMiM, A€ CYUIECTBYST WJIH
CYILCCTBOBAJIA KHU3Hb. PasBUTHE npejicTaBaeHuii o Onoctepe B Tpyaax 9. Sroccea.
Yuenne B. M. Bepnaackoro o Onocepe. Obnactu GHochepsl 1t eé coctas. JKisoe
BCILCCTBO OHOCEPD] H ero (hyHKLNH.

3aKOHOMEPHOCTH CYIICCTBOBAHMS Oounocdepnl. OcobeHHoCTH Ouoctepn kak
r100aIbHOR YKOCHCTEMBL. JlMHaMHUeCKOe pasHOBecHe B Onocepe. Kpyrosopors
BELICCTB M OMOr€OXHMHYECKHE ﬁmcnb; (yriepoaa, a3ota). PUTMHUHOCTE siBjICHMIT B

onocdepe.
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3oHanbHOCTE OHocdepsl. [loustne o Guome. OCHOBHBIE OHOMBI CYUIH:
TYH/Ipa, XBOMHBIC JIECA, CMELIAHHBIE H ILIHPOKOJIHCTBEHHBIC J1CCA, CTEIH, CABANHDI,

ITyCTBIHH, TPOTIMYECKHE JIECA, BLICOKOIOPba. KiHumar, pacTHTe/IbHbIA U KHBOTHbII

MHUpP OHMOMOB CYLIH.
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[Li1anupyembie PE3Y/JIbTaThl OCBOCHUSA NIPOrPAMMDbI
Jn4nocTHbIe pesyabTaThI.

B crpykType nmmuHocTHBIX PC3YJILTATOB OCBOCHHS MPOrpaMMBbI 10 OHOIOIHH
BBIZICJICHBL CJICIYIOIINE COCTABIIAIOILME: OCOBHAHHE 00YHarOLINMUCH POCCHICKOI]
FPA’K1aHCKONH MAEHTHYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH
M CAMOONPCACICHNIO,  HAIMYME  MOTHBALMH K 00YYeHHIO  GHOMOrHM,
UCJICHANIDABIICHHOE  PAa3BHTHE BHYTPEHHHX yOekneHnit smuHOCTH Ha ochope
KJFOUCBBIX  LIEHHOCTCH M MCTOPHYCCKHX TPAIMUMH  PasBUTHA OHOIOTHUYCCKOTO
SHAHMA, TOTOBHOCTH M CHOCOGHOCTL 0Gyvarommxes PYKOBOACTBOBATLCS B CBOCH
ACATCIIBHOCTH  LICHHOCTHO-CMBIC/IOBBIMH YCTAHOBKAMH, MNPHUCYIIMMH  CHCTEMe
OHOJIOTHYECKOTO o0pasoBaHus,  HajMuyHe MPABOCO3HAHHUS  IKOJIOMHYECKOl
KYJIbTYPbI, CIIOCOOHOCTH CTABHTh 11C/IH H CTPOHTD JKH3HCHHBIE MITAHBI.

JInunocTHbIE pesynbraThl ocBOCHUS MPOrpamMMbl MO OHONIOTHH OCTHIAIOTCS
B CAMHCTBE Y4eOHOH H BOCMHTATENBHOI ACATCIBHOCTH B COOTBCTCTBHH C
TPAJHIHOHHBIME  POCCHITCKHMU COUHOKYIBbTYPHBIMH,  HCTOPHUYECKHMH
AYXOBHOHPABCTBCHHBIMU  LICHHOCTSMH, [PHHATBIMU B o0LIecTBe MpaBiiIaMi 1
HOpMaMH  MOBEJEHUS | CnocoOCTBYIOT — npoueccam CaMONO3HAHHS,
CAMOBOCIHTaHHA W CaMOpPa3BUTHA, Pa3BHTHS BHYTPEHHEH MO3MLIHM JHYHOCTH,

NATPUOTUIMA M YBAKEHHA K 3aKOHY M IIPABONOPSAIAKY, UENOBEKY Tpy1a M
CTAPUICMY  MOKOJICHHIO,  B3aHMHOIO  YBa)KeHHUsI, OepekHOro  oTHOWICHMs K
KYJbTYPHOMY HACJIC/IMIO M TPaIHLIUAM MHOTOHALMOHATBHOTO Hapo,1a Poccuiickoii
Peiepaunn, npupose u OKpY)KarouieH cpe/ie.

JInunocTHbIe  pesyinbTaThl  OCBOCHMS MPOTPAMMBI  JIOMDKHBI  OTpaxkarh
FOTOBHOCTb M CIIOCOOHOCTBL 00yuaromxcs PYKOBO/ICTBOBATLCA CHOPMHUPOBAHHO
BHYTPEHHCH — NO3MLMCH  JIMYHOCTH,  CHCTEMO] HCHHOCTHBIX  OpUCHTALMIA,
HO3UTHUBHBIX  BHYTPCHHHX  yOex1eHMIl, COOTBCTCTBYIOUIMX  TPAIHIHOHHBIM
HEHHOCTAM pOcCHiickoro obiecTsa, PACHIMPCHHE JKHU3HEHHOTO OIbITA M OllbITA

JACATCIIBHOCTH B lpoLecce peanusanuu OCHOBHBIX HaHpanICHHﬁ BOCITMTATE/IILHOH

ACATCIILHOCTH, B TOM UMCJIE B HAacTH:



I) rpa1aHCKOro BOCITUTAHMS:
¢(OPMUPOBAHHOCTE IPasKAAHCKON MO3MIIH 00y4aroerocst Kak akTHBHOI'O U

OTBCICTBCHHOrO  ul€Ha  pPOCCHHCKOTO  OOWIECTBA;  OCO3HAHHE  CBOHX

KOHCTUTYLHOHHBIX NPaB H 00A3aHHOCTEH, YBAKEHHE 3aKOHA
W THPABOIOpA/KA, IOTOBHOCTE K COBMECTHOH TBOPUCCKON JIeATENbHOCTH 1pu
CO3/IAHUM  YUYCOHBIX [POCKTOB, PEIICHUH YUYEOHBIX M MTO3HABATE/ILHBLIX 3a/1a4,
BBIIIOJIHEHMH  OHMOJIOTMYECKHMX — JKCHEPHMEHTOB.  CHOCOGHOCTD ONPEACATE
COOCTBEHHYIO MO3HLMIO MO OTHOLICHHIO K SBJACHHSIM COBPCMEHHOH JKH3HH M
OOBACHATL €€, yMEeHHEe YUMTBIBATE B CBOMX ACHCTBHAX  HEOOXOAUMOCTD
ROHCTPYKTHBHOrO  B3aMMOACHCTBHMA  JIIOJEH ¢ pasHbIMu yOexaeHHIMH,
KYJATYPHBIMH  LICHHOCTAMH M COUMATLHBIM  [10JIOKEHHEM; TOTOBHOCTL K
COTPYAHHYCCTBY B MPOLECCE  COBMECTHOIO  BbIIOJHEHMUS y4eOHBIX,
TOSHABATC/IBHBIX W MCCIICJJOBATE/ILCKUX 3a/1a4, YBAKHTCIBHOIO OTHOIICHHS K
MICHHIO OTIIOHCHTOB TIPH  0OCY/ICHHH CHOPHBIX BOMPOCOB GHOJIOIHYECKOIO
COACPZKAHNA, TOTOBHOCTD K I'YyMaHHTAPHOI 1 BOJIOHTEPCKOH JI€ATCIIBHOCTH;,

2) NATPHOTHYECKOTO BOCIHTAHMS:

C(HhOPMUPOBAHHOCTD POCCHHICKOH IpaK1aHCKOH HICHTHYHOCTH,
[IaTPHOTH3MA,  YBAXKCHUSI K CBOEMY HAPOJY, YYBCTBA OTBETCTBEHHOCTH nepej
Poannoii, ropnoctu 3a croii Kpak, cBoto Pojnny, cRoil si3bik 1 KYJIBTYPY, NPOLLIOE
M HACTOALICE MHOTOHALMOHAILHOIO Hapoja POCCHH; LEHHOCTHOE OTHOLIGHHE K
PAPOAHOMY HACIEAHIO M TAMATHHKAM TTPUPO/IbI,

AOCTHKCHMAM  Poccun B Hayke, HCKycceTse, CIIOPTE, TEXHOJIOTHSX, TPY/IE;
CHOCOOHOCTL OUEHHBATB BKAA POCCHICKHX YUCHBIX B CTAHOBJIEHHEC M PA3BUTHE
OMOJIOTHH, MOHUMAHHUS 3HAYCHHS OMOTOIHHU B [IO3HAHHH 3aKOHOB [IPHUPO/bI, B
KH3HH YCJIOBEKAa H COBPEMEHHOI0 0O0IECTBA; HilelHas yO€KAEHHOCTD, TOTOBHOCTS
K CIYKCHMKO M 3awguTe OTeyecTna,

OTBCTCTBEHHOCTD 3a €r0 Cy/b0Y;

3) AYXOBHO-HPABCTBEHHOIO BOCIIHTAHUS:
OCO3HAHHUC JIyXOBHBIX I[EHHOCTCH POCCHIICKOrO Hapoaa;
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C()OPMHPOBAHHOCTL HPABCTBEHHOIO CO3HAHMA, ITHYECKOI'O MOBEACHHS;
CMOCOOHOCTE OLEHHBATEL CUTYALMIO H IPUHUMATb OCO3HAHHBIE PELICHHS,
OPHCHTHPYACL HA MOPAJIbHO-HPABCTBCHHBIE HOPMbI H LIEHHOCTH. OCO3HAHME
JIMYHOIO  BKJIa4a B IIOCTPOCHHC YCTOIHYMBOrO OYAYILIEro; OTBETCTBEHHOE
OTHOIICHHE K CBOUM pPOJMUTCNIAM, CO3JaHHIO CEMbH HA OCHOBE OCO3HAHHOIO
NPUHATHS LUCHHOCTEH CEMCITHOM JKH3HH B COOTBETCTBHH ¢ TPAJAMLMAMH HAPOIOB

Poccuu;

4) 5CTETHYECKOr0 BOCIIMTAHHUA:

ACTCTHYCCKOC OTHOLICHUE K MUPY, BKJIIOUAs 3CTETHKY ObITa, HAYYHOTO H

TCXHHYCCKOTO  TBOpYECTBA, CHOpPTA, TPy/a, OOIIECTBCHHBIX  OTHOILCHHIA:
[TOHHMAaHHE YMOLHOHAILHOTO BO3ACHCTBHA JKUBOH [PUPOILI U ¢& LIEHHOCTH:
FOTOBHOCTb K CAMOBBIPAXKCHUIO B PA3HBIX BH/aX UCKYCCTBA, CTPEMIICHHE

POSIBJIATEL KAYECTBA TBOPUECKOH JTIHYHOCTH;

5)  QM3MYECKOrO  BOCHMTAaHHMA,  (POPMHUPOBAHHMA  KyJIBbTYpbl 310pOBbsl M

IMOLMOHAILHOTO 0J1aronoyuus:

MOHUMAHKUC M peau3alug 310poBOro U OesonacHoro odpasa KH3HH (310pOBOE

[IHTAHKUE, COOMIO/ICHHE [HIMCHHUYCCKUX MPABHI M HOPM, COAIAHCHPOBAHHBIH

PEKHM 3aHATMH W OTIBIXA, peryispHas (u3MUecKas AKTUBHOCTL), GEPEeKHOIO,

OTBETCTBCHHOTO M KOMIETEHTHOIO OTHOLICHHS K COOCTBEHHOMY (DM3HUECKOMY M

IICHXUYCCKOMY 3/10POBbIO; MOHHMAHHE [EHHOCTH MPaBHJI HHAMBHIYAIbHOIO M

KOJIICKTHBHOTO 6€30MaCHOr0 MOBEICHHS B CHTYALMAX, YTPOKAIOUINX 310POBLIO H

KA3HA  JIOJICH;  OCO3HAHHE TNOCIE/ACTBUH M HEHPHATHS BPEAHLIX [PHBBIYCK

(YnoTpedIeHHS aJIKOroJs, HAPKOTHKOB, KyPEHHS);

0) TPYAOBOrO BOCHHTAHMSA: TFOTOBHOCTL K TPYyAy, OCO3HAHMC LEHHOCTH

MAcTepeTBa,  TPYAOMOOME;  TOTOBHOCTL K AKTHBHOH  JICATEIBHOCTH

TEXHOJIOTHYECKOH H COLMAILHOM HANPABICHHOCTH, CIIOCODHOCTh MHHLUHUPOBATD,

IMJIAHHPOBATE H CaMOCTOATE/1bHO BbIIIOJIHATh TAKYHK ACATECIIBHOCTD,

HHTEPEC K PA3IHUHBIM chepam npoheccHOHATLHON AEATENBHOCTH, YMEH e
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COBCPUIATE  OCO3HAHHBIH  BBIGOP  Oyiyiwieii npodeccun u PEaIM30BbIBATH
COOCTBCHHBIC JKH3HCHHBIE MNAHBL, FOTOBHOCTL H CHIOCOBHOCTE K 00paszoBaHuio
CaMo0OPa30BAHHIO Ha NMPOTHKEHUH BCEI HKHUBHMI:

7) 9KOJIOIHYECKOr0 BOCITHTAHKS:

PKOJIOTHICCKH LIENeCco00pasHOe OTHOLICHHE K IPUPOIE KaK HCTOYHHUKY KH3HH
Ha 3emlie, OCHOBE €€ CYILICCTBOBAHMS: MOBBILICHHE YPOBHSI  JDKOJIOIHYECKOI
KYJILTYPbl: NPHOOPETEHHE OIBITA  [IAHUPOBAHHS NOCTYNKOB M OUCHKH HX
BOSMOXKHBIX MOC/ICACTBUH Ul OKPY)KAIOLICH Cpeabl; 0CO3HAHHE rJ100a1bHOro
RAPAKTCPA  IKOJIOTMYCCKHX  1po0JIeM M IyTeH HMX pelUeHHs: CrocoBGHOCTE
HCIIOIB30BATE IPHOOPETACMbIE IPH M3YUYEHHH OHOJIOTHH 3HAHMS M YMEHHSI T1pH
PCLICHAM  [POOJIEM,  CBSA3AHHBIX ¢ PALMOHAILHBIM MPHUPOIOIIOJIB30BAHHEM
(cobOACHHE MPaBHUIT MOBEAEHMS B [IPHPO/IC, HAIIPABJICHHBIX HAa COXPAHEHHE
PABHOBCCHS B SKOCHCTEMAX, OXPaHy BH/I0B, IKOCHCTEM, GHochEpbl): aKTHBHOE
HCHPUATHE JICHCTBHH, [PUHOCSLIMX Bpen OKPY’KaloIUCH TNPUPOJIHOI  cpeje,
YMCHHE  IIPOTHO3HPOBATL  HEOJAONPUATHLIE  IKONOTHUYECKHE  [1OC/IEACTBHS
HPCANPHHHMACMBIX  ICHCTBHH M IPEAOTBPAlATh HX: HAJIHYMHE Pa3BUTOrO
IKOJIOTHHYECKOTO MBILLJICHHUS, IKOJIOTHYECKOH KYJIBTYpHI, OIbITa
JICATEJILHOCTH IKOJIOTHYCCKOH  HAlIPABICHHOCTH, YMEHMUS
PYKOBOACTBOBATECH HMH B I103HABATE/]ABHON, KOMMYHHKATHBHON H COLHATLHOMN
HPAKTUKE, TOTOBHOCTH K y4aCTHIO B PAKTHYCCKOMN AEATENLHOCTH KOJIOIHUYECKO]]
HAIpaBJIeHHOCTH:

8) LEHHOCTH HAYUHOTO [103HAHUS:

C(hOPMHUPOBAHHOCTD MHPOBO33PCHHUS, COOTBETCTBYIOWIEIO COBPEMEHHOMY
YPOBHIO Da3BUTHs HAYKH H OOLICCTBEHHOH IPAKTMKH, OCHOBAHHOIO HA JHAJIONC
KYJIbTYD, CIIOCOOCTBYIOLIEIO OCO3HAHHIO CBOEI'O MCCTA B MOJIMKYJILTYPHOM MHpE;
COBCPLICHCTBOBAHNE A3BIKOBOH W YMTATEIbCKOH KYJILTYDPBI Kak CpejicTBa
B3AUMOJACHCTBHS MEKAY JIOALMH M [O3HAHUS MHpA, NOHMMaHWE creun(HUKH

OHONIOTMM Kak HayKW, OCO3HAHHUS of poin B (OPMHPOBAHUM PALMOHAILHOTO
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HAYHHOI'O0 MBIIUICHHS, CO3aHHM LEI0CTHOLO NpCACTaBICHUS 00 OKpysKaloLleMm
MHUPC KaK O CIMHCTBE HNPUPOJBL, HEJIOBEKAa W OOLIECTBA, B NO3HAHHH [IPUPO/IHBIX
3AKOHOMCPHOCTCH M peIUeHHH [1pobiiem COXPAHCHHA [PUPOAHOIO PABHOBECHS;
YOCKIACHHOCTL B 3HAYHMOCTH OGHOIOIHH VI COBPEMCHHOH  LIMBHJIM3ALIMK:
00ecreYeHHss HOBOIro YPOBHSA DPa3BHTUS MEAMIMHBI, CO3JAHUEC MEPCHEeKTUBHbIX
OHOTEXHONIOrMH,  CrIOCOBHBIX pelaTL  pecypcHele  MpodiIeMbl pa3BHUTHSA
dCJIOBCHECTBA, NOUCKA IMYTEH BBIXOAA U3 INIOOATbHBIX YKOJIOTHUYECKUX MTPolIeM U
obecrneyeHus fiepexoila K YCTOHYHBOMY  pasBHTHIO, paLHOHAILHOMY
HCHOJIB30BAHKMIO  TIPHPO/IHBIX PECYPCOB W GOPMHUPOBAHHIO HOBBIX CTaH/1apTOB
KH3HH, 3aUHTCPECOBAHHOCTb B MOJYHYCHHH OHOMOrMYCCKHX 3HAHMI B 1IC/IAX
ITOBBIICHUA  00IUCH  KYJIbTYpBI, CCTCCTBCHHO-HAYYHOH  I'PAMOTHOCTH, KAk
COCTABHOH 4acTH (YHKLUHOHAIBLHO FPAMOTHOCTH OOYYAIOLIMXCA., popmupyemoii
HpU  HM3YyYCHHHM  OMOJOTMHM, MOHHMAaHHE CYUHOCTH  MCTOJIOB  [O3HAHUS,
HCTOJB3YEMBIX B CCTCCTBEHHBIX HAYKAX, CIIOCOOHOCTH HCHOMB30BATE oJlyHaemple
SHAHWA - 19 avalii3a W OOBACHCHHS  SIBJICHMUI OKPY/KAIIIEro  MHpa U
HPOMCXO/ILHX B HEM U3MEHEHHI, YMEHHUC J1e1aTh 000CHOBAHHbIC 3AKJIHOUCHHS Ha
OCHOBC Hay4HbIX ()aKTOB H MMEIOLIMXCH JAHHBIX ¢ LEJIbI0  MOJTyYeHHs
AOCTOBCPHBIX  BBIBOJIOB,  CMOCOOHOCTL  CAMOCTOSITEIILHO HCII0JIL30BATh
OHOJIOTHYCCKHE  3HAHUA 118 pelicHUa  npo0/JeEM B pealbHBIX JKH3HCHHBIX
CHTYalMsX,  OCO3HAHME  LEHHOCTM  HAYYHOH  1eSTC/AbHOCTH. FOTOBHOCTb
OCYLICCTBIIATh 1IPOSKTHYIO H HCCIICA0BATCIBCKYH) JICATEIbHOCTD MHIHBHIYAILHO
W B IpyIie;

FOTOBHOCTL M CHIOCOOHOCTL K HCIIPEPBIBHOMY  00pa3oBaHui W
CaMoOOpa30BaHHIO, K AKTHBHOMY [I0JIYYCHHIO HOBBIX 3HAHMH 110 OHONOIrMM B

COOTBCTCTBHUH C KUIHEHHBIMH I'[O'I“}')CE)-HOC'I'HMH.-
MeTanpeaveTHbie pe3y abTaThbl.
MC'I‘&I]})(?,-'IMC’['HHO PC3YJIbTAThI OCBOCHHs HpOrpaMmel BKJTKOYAKOT:
SHAYHUMBbIC HJTA rbopmnpoaamm MHPOBO33pCHUS 06)/‘{11?0[11[1){(‘51

MC}K;IHCILHﬂ.'ll/IHaprIC (MC}KIIPCHMG'I‘HHE) 06UI€H8y‘IHbI€ [TOHSTHA, OTpaxKarUue
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HCJIOCTHOCTE  HAYYHOH KAPTHHBI MHpAa M CHEUM(UKY METON0B I103HAHMS,
HCTIOJIL3YCMBIX B CCTECTBCHHBIX HAyKax (BELIECTBO, SHEPIHs, SBJICHHE, MPOIECC,
CHCTEMA, HAYYHbIH (AKT, MPUHLMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HCCJCI0BaHNe,  HAOMIO/ICHHE,  M3MEPEHHE,  JKCICPUMEHT W JIpyrue);
YHHBCpCAJIbHble  y4eOHble JICHCTBMA  (1103HABATEIbHBIE, KOMMYHHKATHBHbIE,
pEryJsTHBHbBIEC), obecrneuunBaroLHe GopmupoBatue GYHKIMOHAILHOI
IPAMOTHOCTH M COLHMAITbHOH  KOMOETCHUMHM  00y4aroluxcs; CrHocoOHOCTD
00yyaInXCs HCIOJIb30BATD OCBOEHHbIE MEKIUCLHUIUIHHAPHbIE,
MHPOBO33PCHYECKUC  3HAHHMA M yYHHMBepCcaibHble yueOHblE JIeiiCcTBHS B
[MO3HABATE/IbHOH H COLMAJIbLHON MPaKTHKE,

B pesysbrate nsydenns Guonoruu Ha ypoBHe cpejiHero o6Iero oopazosanus
y oOyuatomerocss OyayT cOpPMHUPOBAHBLI [103HABATELHBIC YHUBEpCAIbHbIC
y4eOHBIC JICHCTBHS, KOMMYHMKATHBHbIC YHHBEpcajbHble YyueGHbic AeiCTBHS,
PCryasTHBHBIC YHUBEPCAJIbHBIC YueOHbIC JICHCTBHSA, COBMCCTHAS AESTCIbHOCTD.

Meranpe/AMETHbIE PE3YJIbTAThl OCBOCHHS [POIPAMMbI CPEAHErO OOIIEro
00pa30BaHUs JJOJKHBI OTPAXKATE:

OBnajieHue yHUBEpCATbHBIMU YUeOHBIMH T103HABATE IbHBIMH CHCTBHSIMHU:

I') GazoBbIe OrHUeCcKUe ACHCTRHS:

CAMOCTOATENIEHO  hOPMYJIMPOBATL M aKTY&IM3HPOBATL  npoduiemy,
paccMaTpuBaTh €€ BCECTOPOHHE; MCIONB30BATL 1PH OCBOEHUH 3HAHMH [PHEMBI
JIOTHYCCKOTO  MBIIUICHHA  (QHAIN3d, CHHTE3d, CPABHEHMS, KiacCH(pHKALHH,
0000UICHHMS), PACKPBIBATD CMBICA OMOJIOTHUYCCKHX OHSATHI  (BBLICISTH HX
X4pAKTCPHBIC ~ MPH3HAKH, YCTAHABIMBATL CBA3H C  JIDYTHMH  [TOHATHSIMHU);
ONPC/CIATD LUE/IN JICATEIBHOCTH, 3a1aBas [1apaMeTPhbl H KPUTEPHH UX

AOCTHIKCHHUA, COOTHOCHTb PC3YJIbTAThI JAEATEILHOCTH C MOCTABICHHBIMU LICTSAMM:
MCHOJIL30BATH OHOJIOTHYCCKHE TTOHATHS /ULl O0BACHEHUS (hAKTOB M sIBJICHHI

KUBOH  MPHPOJBI,  CTPOHTL  JIOTHYECKHE  PACCYykK/ICHMUS (MHYKTUBHbIE,
ACAYKTHBHDIC, 110 aHAJOIHH), BBUIBISATL 3aKOHOMCPHOCTH W NPOTHBOPEUHS B

paccMaTpUBACMbIX  ABJICHHUAX, (OPMYJIMPOBATH  BBLIBOABI W 3aKIIOUYEHUS:
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IPHMCHSATDL CXEMHO-MOJIE/IbHBIE CPEJICTBA A [IPCACTABIICHUS CYLIECTBEHHBIX
CBA3CH M OTHOIICHHH B HU3YYacMbIX GHONOMHYECKHX O00BLEKTaX, a TaKKe
NPOTHBOPEYUH PA3HOI'O POJA, BBISIBJCHHBIX B PasiIMYHbIX HH(OPMALHOHHBIX
MCTOYHHKAX: pa3pabarblBaTh IUIAH pELICHHS npodseMbl ¢ yyéTOM aHain3a
HMCIOIIHMXCA MATCPHAIIBHBIX H HEMATEPHATbHbBIX PECYpCOB; BHOCHTL KOPPEKTHBbI B
ACATCIBHOCTh, OLIEHHBATL COOTBETCTBHE PC3y/IbTATOB LEJISAM, OUCHHBATL PHCKH
MOCJICACTBHH JCATENILHOCTH: KOOPAHHHPOBATh M BBIIOAHATL PabOTy B YCIOBUSX
PEUILHOTO, BHPTYAJILHOTO W KOMOHHHPOBAHHOTO B3aMMOJEHCTBHUS, pa3BHBATD
KPCAaTHBHOE MBILUICHHE NIPU PEUIEHHM KM3HECHHbIX MpodJIeM.

2) 0a30BbI€ HCCIIEIOBATEIBCKHE JIEHCTBUSA:

BJIACTb HABBIKAMH YUeOHO-UCC/ICI0BATEILCKON H MPOCKTHOM /1CATEILHOCTH,
HABBLIKAMH pasperieHus npodiem, cnocoOHOCTLI) H FOTOBHOCTBIO K
CAMOCTOATENIEHOMY 1IOHCKY METOJA0B PeILICHHS NPaKTHYECKUX 3aa4, [IPUMECHEHHIO
PA3JHYHBIX METO/I0B MO3HAHMS; HCIIOB30BATH PABTHUYHBIC BUIbI JAESATEINBbHOCTH 110
MOJTYUCHUIO  HOBOTO  3HAHMSA, €0  HHTCPIPETALMH, npeodpaszoBaHut |
[IPUMCHEHHIO B y4eOHBIX CHTyalMAX, B TOM YHCIIE [PH CO3JIAHUH y4eOHBIX M
COUHAILHBIX NIPOCKTOB; ()OPMUPOBATH HAYYHBIH THIT MBILICHHS, BIAACTh HAYUYHOH
TCPMHHOJIOIHEH, KITIOUEBBIMU MOHATHAMH H METOAMH; CTABHTL U (POPMYJIHPOBATE
COOCTBEHHBIE 3a/1aU1 B 00pa3soBaTeILHON AEATENTBHOCTH U KH3HCHHEIX CHTYaIIUAX;
BBIABIATE [IPHYUHHO-CIIC/ICTBEHHDBIC CBI3H U AKTYAIH3UPORATE 33724y, BLIABHIATE
FHIIOTE3y €€ pelIeHHs, HaXOUThb APTYMEHTBI 1711 0KA34TeNbCTBA  CBOMX
YTBEPKIACHHUH, 3a1aBaTh [IapAMETPLl M KPUTEPHH  pELLCHUS: AHAJIM3UPOBATD
HOJYHICHHBIC B XOJ€ pCLICHUA 33a4d PEe3YJIbTaThi, KPUTHYECKHU OLICHUBATHL HX
HAOCTOBCPHOCTD, IIPOIHO3HPOBATL M3MEHECHHE B HOBBIX YCJIOBHSX, 1aBaTb OLICHKY
HOBBIM  CUTYaUMSIM, OLICHHBATH MPHOOPETEHHBIH  OMBIT: OCYILECTBJISATE
LC/ICHANPAB/ICHHBIH  [IOMCK  nepeHoca CPEACTB M  CHOCOOOB JICHCTBHS B
NpodeccHoHabHYIO CpCiy; yMeTb MEPEHOCHTL 3HAHMUS B [TO3HABATCIIBHYIO U
NPAKTHYCCKYI0 O0JIACTH JKU3HEAEATENbHOCTH: YMCTb HHTCIPUPOBATL 3HAHUS W3

Pa3HbIX HIPCAMCTHbBIX O()ﬂaC'I‘CIUI; BbIABHIATh HOBGLIE HJIEH, npeanarare
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OPUIHHAIBHBIC T0AX0/1bl M PEUICHHUSA, CTABUTH MPoG/eMbl H 3a1a4u, JONYCKaIOLHE
AJIbTCPHATHBHBIC PEIICHHUS,
3) pabora ¢ urdopmanmeii:

OPHCHTHPOBATLCA B PA3IMUHBIX HCTOYHHKAX HHPOPMALKMH (TeKcTe yueGHOro
MOCOOMs,  HAay4YHO-NONYAAPHO# Jmreparype,  OHOIOTMYECKHMX  CIIOBAPAX W
CIPABOUHHKAX, KOMIBIOTCPHBIX Oa3ax jaHHbIX, B MuTephere), AHAIU3UPOBATD
HH(OPMALIMIO PasIMYHBIX BUIOB U (GOpM [MPEACTABJICHHS, KPUTHUUECKH OLICHUBATE
¢¢  JI0CTOBEPHOCTh M HEMPOTHBOPEUHBOCTD: (GopmyaMpoBaTE  3ampochl W
HPHMCHATL  PasiiMiHbIe  METOABI [PH  MOHCKE M 0TOOpPe  OHOMOrMYCCKOI
HHGOPMAUNH, HEOOXOAUMOIT /LIS BBINOTHCHHS! y4eOHbIX 3a1au;

PHOOPETATh ONBIT HCIIOIbL30BAHHS MH()OPMAUMOHHO-KOMMYHHKATHBHBIX
TCXHOJIOTMH, COBEPILIEHCTBOBATH KYIBTYPY aKTHBHOIO HCIIOIb30BAH M pasIuUHbIX
HOMCKOBBIX — CHCTCM  CAMOCTOSITEbHO  BBLIGHPATh  ONTUMATBbHYIO (hopmy
HPCACTABICHUS  OHOOTHYECKOH MHPOPMALMKH  (CXEMB, rpaduky, AHarpamMbl,
TabJIMUbI, PUCYHKH U JIpyToe);

MCNOJIL30BATL  HAYYHDbIH  f3bIK B Ka4yecTBC CPEJACTBA MM padote ¢
OHosoruueckoin  uupopmaliHei: NPUMCHATE  XHMHYCCKHE, (DU3HYECKHE WU
MATEMATHICCKHE 3HAKH W CHMBOJIBI, (opmysbl, abOpeBuarypy, HOMEHK/IATYpY,
HCIIOJIb30BaTh H MPEOOPa30BLIBATL 3HAKOBO-CHMBOJMYCCKHE cpelcraa
HArJISAHOCTH;

BAQACTL  HaBLIKAMH  pacNO3HABAHHMs W 3aWKMThl  MH(OpPMALHH,
HH()OPMALIMOHHO#H GE30MACHOCTH THUHOCTH,

OBJ1aZieHHe YHHUBEPCAILHBIMU KOMMYHHKATHBHBIMH 1CHCTBUAMMU:

I) obiuenne: ocyiecTnsTL KOMMYHHKALIHH BO BEX cepax KH3HH, aKTHBHO
YHACTBOBATE B JIMQJIOTE HIIM JIMCKYCCHU O CYLIECTBY 00CYK1aeMOil TeMbl
(YMEHHE 3a]aBaTh BOMPOCBHI, BbICKA3bIBAT CYAKICHUS OTHOCHTEBHO
BLIIOHEHUA — MPCAIAracMOR  3a7a4u,  YUYHTBIBATL  MHTCpeCHl U
COIVIaCOBAHHOCTD MO3HLMHA JAPYTHX YYACTHHKOB AMAIOra WIH JIUCKYCCHH);
PACllO3HABATL HEBEepOAIbHBLIC CPEICTBA OOLIEHHMS, MOHMMATHL 3HAYCHME
COUMATIBHBIX  3HAKOB, MPEAINOCBUIOK BO3HHKHOBEHMA KOH(IMKTHBIX
CHUTYyallMi, YMeTh CMSIrd4aTh KOH(IHKTBI H BCCTH MEPCroBOPBI; BJANETH
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Pa3IUYHBIMKH  COCOOAMHM  OOLCHHMS M B3aMMOICHCTBHA, ITOHHUMATE
HAMCPCHHUA  APYIHX JIIOJICH, MPOSB/SATh YBAKHTEALHOC OTHOIICHHE K
COOECE/IHMKY H B KOPPEKTHON (hopme (bOpMyIMpPOBATL CBOH BO3PAKEHHA;
Pa3sBEPHYTO M JIOMHYHO H3JIATATL CBOKO TOUKY 3PEHUS C HCIOIb30BAHHEM

A3BIKOBBIX CPeCICTB.

2) COBMECTHAs JCATRILHOCTB: MOHMMATb M HCIOJb30BATDH NPEHMYUIECTBA
KOMaHJHOH M HHAMBMAYaJIbHOH paboThl NPH PELICHHH OHONOMMYECKON
podsieMbl, OOOCHOBBLIBATL  HEOOXOIMMOCTD NPUMEHEHHS TPYIIIOBHIX
(op™  B3aMMONEHCTBHS NpH  peliCHUH yucOHOH 3amauu; BbIOGMPATH
TCMATHKY M METO/Ibl COBMECTHBIX JICHCTBUH ¢ y4€TOM OOLIMX HHTEPECOB,
M BO3SMOJKHOCTEH K&KIA0r0 WIEHa KOJUIEKTHBA; MNPHHUMATL LN
COBMECTHOH  JICATENILHOCTH,  OpPraHM30BLIBATL W KOOPJIMHUPOBATD
JACHCTBHSL 110 ¢€ NOCTHKCHHUIO: COCTABIATD MUIaH JIEHCTBHIA, pacnpeienaTb
poJin ¢ y4CTOM MHCHHH YYaCTHHKOB, 00CYkK/1aTh Pe3y/bTaThl COBMECTHOM
paboThl, OUEHMBATH KAYECTBO CBOEIO BKJAJd M KAKIOIO Y4aCTHHKA
KOMaH/Ibl B OOLIHI Pe3y.IbTaT O Pa3pabOTAHHBIM KPHTCPHSM; npeanararthb
HOBLIC MPOCKTBI, OLICHUBATL HACH C 1103MIHH HOBH3HBI, OPHTHHAIBLHOCTH,
HPAKTHYCCKOH 3HAYHMOCTH; OCYIIECTBIIAT MO3HTHBHOE CTPATerHuccKoe
MOBCACHHC B pA3/IMYHBIX  CHTYALMAX, [POSIBJATL TBOPUECTBO W
BOOOpaxeHHe, ObITh MHUIIHATHBHBIM,

OBnajieHne yHUBEPCATbHBIMH PErYJISITHBHBIMH JICHCTBHSMH:

l) camMoopranu3alms: HCIIOJIb30BAThL OUOIOIHYCCKHE 3HAHMS IS BbISBICHIS
MpOOIIEM H HX PELICHHS B KH3HEHHBIX U yueOHBIX CUTYALHAX: BLIOMpAThL Ha
OCHOBE OMOJIOTUUECKHX 3HAHMI LIEIEBbIC H CMBICIOBbIE YCTAHOBKH B CBOMX
JCHCTBUAX M TOCTYNKAX [0 OTHOLICHHIO K KMBOM MPHPOJIE, CBOEMY
3A0POBbIO M 3/I0POBBI0  OKPYKAIOUIMX; CAMOCTOSTENLHO OCYIICCTBISATE
[TO3HABATC/ILHYIO  JICATEABHOCTb,  BLIABIATL  OpoOJIEMBl, CTABHTL W
(hopmyIHpOBaTh COOCTBCHHbIE 3aMaun B 0OPA30BATEILHON ACHTEAbHOCTH M
KUSHCHHBIX  CUTYalMAX,  CAMOCTOSATC/LHO  COCTABIATL IUIAH  pELICHMUS!
HpoOIeMBL ¢ YUETOM UMEIOLIMXCA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTE! 1
MPEANOYTCHUIA;  1aBaTh OUCHKY HOBBIM CHTYAUHAM; PACLIMPSITD paMKH
SJIEKTHBHOIO Kypca Ha OCHOBC JIMYHBIX MPEAIIOYTEHHI; 1€/1aTh 0CO3HAHHDbII
BBIOOP, apryMeHTHPOBAThL €ro, OpaTb OTBETCTBEHHOCTb 34 peleHue;
OLEHMBATL TPUOOPETEHHBIIN OMNBIT, CHOCOOCTBOBATH (hopMHpOBaHHIO W
[IPOSABJICHHIO LWIMPOKOH JPYAMLMH B pasHbIX 00/1aCTAX 3HAHHIL, MOCTOSHHO
MOBBILIATL CBOH 00pa30BaATE/ILHbBIN U KYJAbTYPHDII YPOBEHbD.

2) CAMOKOHTPOJIb: 1aBATh OLCHKY HOBBIM CHTYALAM, BHOCHTD KOPPEKTHBBI B
ACATCIIPHOCTD, OLEHUBATH COOTBETCTBHE pPE3YIbTATOB LIEJISAM. BIANETH
HABLIKAMH  [103HABATC/IbHON Pe(ICKCHH KAK OCO3HAHHS COBEPLIACMBIX
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JICHCTBHI M MBIC/IMTE/BHBIX TIPOLIECCOB, UX PE3yJILTATOB M OCHOBAaHMIl,
HCTIOIB30BATL  NIPHEMBL peICKCHH U1 OUGHKH CHTyauuu, BbiGOpa
BCPHOI'O PCIICHUA, YMCTh OLEHHBATH PHCKH M CBOCBPEMCHHO NIPHHUMATH
PCLICHHMS 110 HX CHUACHHIO IPHHUMATh MOTHBBI U API'YMEHTBI JAPYIHX NPH
AHANIN3C PE3YIILTATOB JICATCIBHOCTH;

3) npuuaTHe ceds M APYrHX: NPUHUMAThL ceOs, TOHMMAA CBOM HEI0CTATKH |
AOCTOMHCTBA; MPHHUMATL MOTHBbI M apryMEHTBl APYTHX [PH aHAIH3e
Pe3yIbTATOB ACATE/ILHOCTH] MPU3HABATE CBOE 1PABO H IIPABO JPYIUX HA
OUIMOKH, Pa3BUBAThL CNOCOOHOCTL MOHHMATL MHP € MO3HLUHH JPYroro
YEeJI0BEKA.

IIpeamerHbIe pe3y/bTaThl.

[Hpeamernbie pe3y/bTaThl OCBOCHHS COJIEpIKAHUS [POrpaMmbl
OPHCHTHPOBAHBI  Ha oOecneyeHne  NPOMUALHOTO  0OyYCHHA  O0YUAIOLLHXCS
Onosiornn. OHu BKIIOYAIOT: crienuduUueckue Uid GHONOTHH HAYUHBIC 3HAHMA,
YMCHHS H CrIocoObl ACHCTBUI 110 OCBOGHHMIO, HHTEPIPETALMH H NPeodpasoBaiio
SHAHHH, BU/1bI JICATE/ILHOCTH 1O NOJIYHUCHHIO HOBBIX 3HAHHH M MX IPUMCHCHIIO B
PA3IHYHBIX YUCOHBIX, & TAK/KE B PCAJIbHBIX KH3HCHHBIX CHTYALHSX.

[Ipe/iveTHbIe pesysibTaThl JI0JIKHbI OTPAKATD:

C(OPMHUPOBAHHOCTL 3HAHMH O MeCTE M POJIH  OHOJIOIMH B CHCTCME
CCTCCTBCHHBIX HAYK, B (DOPMHPOBAHMM €CTECTBEHHO-HAYYHON KAPTHHBI MDA, B
MO3HAHMH 3dKOHOB IIPUPO/IbI U PelIeHHH 11PO0JIeM PALIHOHAIBLHOTO
[IPHPO/I0NI0IL30BAHM, O BKIA/IC POCCHHCKHUX H 3apyOeKHBIX YYEHBIX B pa3BUTHC
OHOJIOIMH;

BIAJICHUE  CHCTCMOH  OMOJIOTMYECKHX — 3HAaHMH, KOTOpas  BKJIIOYAeT:
OCHOBOMOJIATAKOUIME  OHOJOIMYCCKHE TCPMHMHBI M TOHSTHS (GKH3Hb., KJICTKA.
OPraHn3M, MeTabOIH3M, T'OMCOCTa3s, CAMOPEryJsilHs, CaMOBOCHIPOM3BEACHIE,
HAC/IC/ICTBCHHOCTh, H3MCHYHBOCTD, POCT M PA3BUTUE [TPUHLIUTIbL
(KOMIIEMEHTAPHOCTH); BJAACHHE OCHOBHBIMH MCTOJAMH HAYYHOrO [O3HAHMS,

MCHOMB3YCMbIX B OHOJIOMHYCCKHX HCC/ICIOBAHNAX KUBbIX OOBEKTOB; YMCHHE

BbUICJIATL - CYUICCTBCHHBIC  TIPU3HAKH: BHPYCOB, KIIETOK ITPOKAPHOT H
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IYKApPHOT, OJHOKJIETOUYHBIX U MHOTOKJICTOYHBIX OPraHU3MOB, B ToM yucile
daxTepuii, rpuos, PACTCHHH, JKUBOTHBIX ACJI0BeKA, CTPOCHHS OpraHos u
CHCTEM  OpraHoB  pacreHwi. KHBOTHDLIX,  4ejloBeKa,  mpowueccos
KUSHCACATENILHOCTH, NPOTEKAIOIMX B OPraHH3Max pacTeHHH, KUBOTHLIX U
HCJI0BCKA, OHOJIOrHYEeCKnX HpoueccoB: oOMeHa BelecTr (MeTabonmsm),
HPCBPALLCHHA 5HEPruM, OposkeHus, aABTOTPOGHOrO M FeTepPOTpOhHOIO THIIOR
MTUTaHUs, (HOTOCHHTE3a U XCMOCHHTE3a, MHTO3a, Meiio3a, raMeToreHesa,
3MOpHOrenesa, MOCTIMOPHOHANIBHOTO pasBUTHS, Pa3MHOKEeHH3,
HHIHBUYQJIbHOTO  pa3sBUTHS OpraHusma (OHTOreHesa), B3aHMOICHCTBHS
FCHOB, TICTEpo3Mca, MCKYCCTBEHHOrO 0TOO0pa; yMeHHe  yeraHaBmMBaTh
B3AUMOCBS3H MEK/Y OPraHOMIAMH KJIETKH u HX YHKUMSMH, CTpoeHHem
KJICTOK pasHbIX TKaHEH W ux GyHKIMAME, MC)K/ly OpraHamMu M cHCTeMaMu
OPTAHOB y pAaCTEHMH, KMBOTHBIX M uenoBeka H HX (QyHKUHSAMH, ME1y
CHCTCMAMH OPraHOB M UX (DYHKIHSMH, MCKIy STanlamMu oOMeHa BewiecTs,
JTAlaMt KJICTOMHOrO LIMKJIA W KM3HEHHbBIX LHKIIOR OpPraHUu3MOB, Tanamu
OMOPHOHALHOTO  pasBuTHA, FCHOTHIIOM M denoTHnioM, denoTHOM
(baxTopamu cpe bl OOHTAHHSA; YMEHHC BHIABISTE OTJIHIHTEJIbHbIE TIPHU3HAKK
KUBBIX CHCTCM, B TOM YHCJIE DACTEHHMH, KHBOTHLIX I YCJIOBEKA; YMCHHE
HCIIOJIB30BATH COOTBETCTBYIOLHE apryMeHTBbl, OHonoruYecKyo
TCPMHHOIIOTHIO M CHMBOJIMKY 715 JIOKA3aTC/ILCTRA POACTBA OpranusmMos
PA3HBIX CHCTEMATHYCCKHMX IPYNN; ymeHHe pewats dHonornyeckue 3azaun,
BBIABJIATE  NPHYHHHO-CIACACTBEHHBIE  CBA3M MCHKILY  HCClelyeMbIMMU
OMOJIOrHYCCKHMHU Npoieccamy 1 ABJICHUAMH, JIEN1aTh BBIBOJBI M NPOTHO3bI Ha
OCHOBAHHH MOMY4CHHBIX PE3y/LTATOB; YMEHHE BbINOMHATE J1aboparopusie u
IIPaKTHYECKHE padoThl, COoOII0AATD fipaBuna npu pabote ¢ yueGHBIM W
1abopaTopHeIM 0Gopy10BaHHEM: YMCHHE BLIABHIATL THIIOTE3bI, MPOBEPSTH
HX OKCIICPHMCHTAIbHLIMH  CPEJICTBAMM, Gopmyipys uenn HCclen0BaHus,
AHAJIN3UPOBATL TMOMYYEHHBIE PE3IYNbTAThl M NeaTh BBIBOJIBI;  YMEHHE

YHacTBOBATh B y4eOHO-HCCIICT0BATE/IbCKOM padoTe 110 OUOTOIHH, YKOIOrHK 1
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MEIMLMHE, IPOBOIMMOM HA 043¢ UIKOJIBHBIX HAYYHBIX OOIIECTB, H MyOIHYHO

MPECTABIATE IOTYUYCHHBIC PE3YILTATLl HA YUYEHHUECKHX KOH(EPEHIMAX

YMEHHE OLICHHBATh ITHYCCKHC AaCIHEKTbl COBPEMEHHBIX HCCIIE/I0BAHHIT B

o0sacTH  OMOJIOTHM M MEIAMUHHBI  (KJOHMPOBAHHE, HCKYCCTBEHHOE

OIUIOAOTBOPEHHE,  HAIPABIEHHOEC  HM3MCHEHHE TE€HOMa M CO3JaHHe

TPAHCT€HHBIX OPraHH3MOB), YMCHHC OCYLIECTBIATL OCO3HAHHBLIH BHIOOD

Oyayiied npodeccHoHanbHOH  JeATENLHOCTH B 061acTH  GHONOTHH,

MC/HIIHHBI, OMOTEXHOJIOTHH, BETEPHHAPHH, CEJILCKOIO XO3AHCTRA, MHUILEBOI

MPOMBILLICHHOCTH, YI1yOJISTh [103HABATCIBHbIH HHTECPEC, HANPABIECHHbIH Ha

OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOWICH MpodeccHd M NPOOIKEHHE

OHOIOrHYECKOro o0paszoBaHus B OpraHu3alusx Cpe/IHEero

MPOPECCHOHAILHOTO U BBICUICTIO 00pa30BaHusL.

ChopMHPOBAHHOCTL 3HAHHH O MeCTe M POJMH  OHOJMOTHH B  CHCTEME
CCTECTBEHHBIX HAYK, B (DOPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOI]
KapTUHBl MHpd4, B [O3HAHHH 3aKOHOB I[IPHPOJbI H PCIICHHUH HKOIOIHYECKHX
HPOOJICM  YEJIOBCYCCTBA, A TAKKC B PCLICHHM  BOINPOCOB pPALlHOHAILHOI'O
MPHPOONOJIL30BAHNA, 1 B (POPMHPOBAHHH LEHHOCTHOIO OTHOLICHHS K MPHPO/IC,
OOLIECTBY, YCI0BEKY, O BKIAJE POCCHICKHX H 3apyOCKHBIX yUEHBIX-GHOJIOIOB B
pasBUTHE OHOJNIOTHH, YMEHHE BJIA/ICTh CHCTEMONH OHONIOIMYECKHX 3HAHMIA, KOTOpasi
BKJIOHACT  OMPCACJCHUS M TMOHHMaHHC  CYIIHOCTH  OCHOBOMOJAratoIIHX
OHOJIOIHYECKHX  TEPMHHOB M NOHATHH  (BHA, 9KOCHCTEMA, ounocepa),
Onosloruueckue Teopuu (BOIOLMOHHAsE Teopust Y. JlapBuHa, cuHTETHYCCKAs
TCOpHs dBoMtoUnH), ydenus (A. H. Cepepuosa — 0 HyTax W HalpaBiCHUAX
ssosounn, B.M. Bepnaickoro - o Guocdepe), 3aKOHBI  (FeHETHUECKOIO
paBHoBecust [k, Xapau n B. BaiinGepra, sapoabiiesoro cxoscrsa K. M. bopa),
npasuia (MuHumMyma FO. JInOuxa, 9K010rH4ecKoil MHPaMuALl YHEPIHI), THIIOTE bl
(runoresa «mupa PHK» V. I'mnbepra); ymenue BIageTb OCHOBHBIMH METOIAMH
HAYUHOI'O 1103HAHMA, MCIOJIB3YEMbIMU B OHOJOIMUCCKUX MCCIICTOBAHHUAX JKHBbIX

00BEKTOB M IKOCHCTEM (OIMCAHUE, M3MEpPEHHe, HaOMIOEHHE, HKCIEPUMEHT),
27
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HATPAXKIAETCS

YUYHTENL OMOJIOrUN
MBOY COII Ne 24 r, Hoopoccuiicka

I'ostoBroBa CBerana Baagumuposna

33 Pa3sBUTUE HHHOBAUMOHHOMN AeITEIbHOCTH B paMKax paboTel
KHIT mo ArPOTEXHOJIOTMIECKOMY HAINPABICHUIO: OJANOTOBKY
IPU3EPOB MyHUIUIIAILHOTO 3Talg BCCPOCCUICKOHN OJIMMITHATEI
HIKOJIBHUKOB IO OUOJIOTHH, TOOe tATeNelH 1 npusépos HITK
MYHULMIIAIBHOTO M KPAEBOTO yPOBHELL; pasBUTHE JBUKCHUS
FOunopIIpodu, IIOArOTOBKY KOMaH/IBI-IIPU3EPA PETHOHANBHBIX
HCMITMOHATOB 110 KOMIIETEHIUU «ATPOGUTEXHOIOIHMY B 2018
1 2020 r.r.; paspabotky u PeaNU3alHIo MporpaMM Kypcos
drPOTEXHONOrMYECKOM HAIPABIEHHOCTH; PacIpoCTpaHeHHE
OINbITAa MHHOBAUMOHHOM JeATeTbHOCTH HA MYHHULUAILHOM
YPOBHE
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HATPAXJAETCS

YYHUTEIb OHOTIOrun
MBOY COII Ne 24 pumenu renepana H.H. Paesckoro

MYyHHUIIUIIAJIBHOTO 00pa3oBaHms ropox Hosopoccuiick

I'onoBkoBa Ceernana Baagumuposua

38 NPO(GECCHOHATN3M U KOMITIETEHTHOCT®,
TMOAroToBKY o0yyarommxcs k EI'D mo 6uomor
LIPU3CPOB MY HULUMATIBHOI'O 3TAmA Bceepoccnii
IIKOJIbHUKOB 110 GHOJIOrHH, pacnpocTpaneHue
OTIbITA Ha PETMOHANBLHOM YPOBHE, GOJIBIIO
BOCTIMTaHUSA 00YyYarOmmxcs

Ka4eCTBEHHYIO
WM, IOATOTOBKY
CKOH OJIMMITHA B
Ie1aroru4yeckoro
1 BKJIa1 B €10

Havansnuk ynpasnems
00pasoBAHus aMEHHCTpaIHK
MQ-r; Hoggpoccniick

—
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BJIATOJAPCTBEHHOE
IHINCBMO

MuHHCTEPCTBO 00PA30BAHUA, HAYKH M MOJIOAEKHOH IOJHTHKH
Kpacnonapckoro kpasi

noowpsiem

1 010BKOBY
CsetJyany Biaagumuposny,

VUHTEJIS duonoruu MYHHWIIHUITIaJTBHOTO GEOIDKCTHOI‘O OGIIIGOﬁ]‘)ﬂ'ﬁOBﬂTGHI)IIOI'O YUPCHCICHES
cpeHei 001eo0pa3oBaTelbHOM MKo b1 No 24 cranuilsl PaeBekoit
MyHHIHMNAIBHOTO 0Gpazosanus ropoa HosopoceHick,
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b dayu e Apem pumira
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Ipukas ot 25 cenradps 2020 roaa Ne 2609
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