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COJIEPKAHME

. TACIIOPT MPOI'PAMMBI YYEBHOM JJUCIUITIJINHBI

. CTPYKTYPA U COJAEPXAHUE YYEBHOW
JTUCLHUTIJIMHBI

. YCJIOBMSA PEAJIM3ALIMY IPOTPAMMBI YUEBHOW
T CHOUTLIAHBI

. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIHIUIIJIMHbI



1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbBI
YUYEBHOM JUCIHUILIUHBI
2. OVYIIL.14 buoJsorus

1.1. ObaacTh NpUMeHeHUs padoyeil MPOrpaMMbl Y4eOHOM JMCUMILINHBI

Pabouast mporpamma yueOHo¥ muctiumiuael OYIL.14 Buosorusi sBiusercs
4acThiO 00IIe00pa30BaTENbHOIO yUeOHOTO IHMKJIA 00pa30BaTENIbHON MPOrpPaMMBI
CpeaHero MNpoQecCHOHAIbHOIO 00pa3oBaHUS — MPOrpaMMbl  MOATOTOBKH
CHEIHAIMCTOB MO CHEIUAIBHOCTIM CPeIHEero MpodecCHOHaILHOTO0 00pa30BaHus:

53.02.03. ucTpyMEeHTaIbHOE UCTIOTHUTEIBCTBO;

53.02.04. BokajibHOE UCKYCCTBO;

53.02.06 XopoBo€ TUPUKUPOBAHNUE;

53.02.07 Teopus My3bIKH.

1.1. MecTo yueOHOI0 nmpeaMera B CTPYKType 00pa3oBaresibHOM

MporpaMMbl
[ukn OO611e006pazoBaTEIbHBIN
[Tpodunn I'ymanuTapHbIi
[TpenmeTHas o6nacTh «EcTecTBeHHBIC HAYKM
YpoBens u3zydenus yueoHoro npeameta| bazosbiit

Peanuzanus copep:xanus ydeOHON AUCHMILIUHBI MpeAroaraeT coOI0eHre IpUHLIUIa
IIPEEMCTBEHHOCTH 10 OTHOLIEHHUIO K COJIEPKAHUIO Kypca OMOJI0rMH Ha ypOBHE OCHOBHOT'O OOIIIETO

o0Opa3oBaHUsl.

B 10 xe Bpemsa yueOnas aucuuruinHa OVYII.14 buonorus ans npogeccHoHaTbHBIX
o0pa30BaTeNbHbIX OpraHU3alMi 00J1aaeT CaMOCTOSTENIBHOCTBIO U LIETBHOCTHIO.

Pabouas nporpamma yue6HOM nuctummuabl OYII.14 buonorus uMeer MeXIpeaMeTHbIC
CBS3U C 0011€00pa3oBaTEIbHBIMU YUYEOHBIMH TpPEAMETaMU MaTEMaTUKOW, (DU3UKOW, XUMHEH,
OCHOBaMU 0€30IaCHOCTH JKU3HEIESATEIIbHOCTH, GU3NUYECKON KYJIbTYpOil U MpOopeCcCUOHATBHBIMU
JTUCHUILIMHAMU: 0€30M1aCHOCTD KU3HEAEITENbHOCTH, (Pu3nUYecKas KyJIbTypa.

N3yuyenne yuebHOW aucummuuHbel OVYII.14 Bbuonorus 3aBepriaercs HTPOMEXYTOUHOM
aTtecranueil B popmMe KOHTpOJbHOro ypoka B paMmkax ocBoeHust IIIICC3 na 6a3e ocHOBHOrO

o0mero oopa3oBaHusl.




1.3 O0bém yueOHOii TMCHMIIMHBI M BUABI Y4eOHOil e TeJbHOCTH

O0BeM JyacoB

U3 HUX
npodeccuoHaIbHO-
HaIPaBIEHHOE
Bun yuebHoll nedarenbHOCTH BCEro cozepKaHue
(npukiagHON
MOJyJib), B popme
MPAKTUYECKOU
MOATOTOBKH
O01beM 00pa3oBaTe/IbHON MPOrpaMMbl y4eOHOM o4 2
JAMCIHMILIMHBI (BCErO),
B TOM YHCIIC
O0bem paboTbl 00yyaroIIUXCS BO B3aUMMOJEHCTBHH C 36 2
npenojaBareseM M0 BUAAM y4eOHbIX 3aHATHIA:
YPOKH 21
MPAKTUYECKHUE 3aHITUS 6
J1a00paTOPHBIE 3aHATHS 7
KOHCYJbTaI[u!
JEKUUU
CEeMHUHAPBI
CamocrosiTe/ibHas paboTa o0y4aromerocsi®: 18
IIpoMesxkyTouHast aTTecTanus B popme 2

KoHTtposnbHOro ypoka




1. IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI quBHOﬁ
JUCHMUIIIAHBI

B pamkax mnporpammsl y4yeOnoi aucuumuimasl OYIL.14 Bbuonorus y oOyuarommxcs

dbopMupYIOTCS CIENYIONINE TUIHOCTHBIC pe3ynbTaThl (JIP), MmeTanpeamernsie pe3ynbTatsl (M),
npenMetHele pe3yabsTaTsl (I11), onpenenennsie ®I'OC COO:

2.1 JIuuHOCTHBIE pe3yabTaThl, onpeaenedubie ®I'OC COO

I'paxxnanckoe BocuTanue JIPrs.1, JIPrs.2, JIPrs.4, JIPrs.5, JIPrB.7
JIPper.37, JIPcon.43

[TaTpuoTrueckoe BOCIUTaHUE JIPuB.8, JIPnB.9, JIPnB.10, JIPper.36.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE JIPpuB.11, JIPauB.12, JIPnuB.13, JIPnuB.14,
JIPnuB.15, JIPper.38, JIPper.40

DCTETUYECKOE BOCIIUTAHUE JIP3B.16, JIP3B.19 JIPoTp.35, JIPper.41

®u3nyeckoe BOCIUTAHNE JIP$B.20, JIP)B.22

TpynoBoe BocIuTaHue JIPTB.23, JIPTB.24, JIPTB.25, JIPTB.26

DKOIOrHYEeCKOE BOCITUTAHUE JIP>kB.27, JIP3kB.28, JIP3kB.29, JIP3kB.30,
JIPaxB.31

[{eHHOCTH HAyYHOTO O3HAHUS JIPun.32, JIPun.33, JIPHn.34

2.2 MeTanpeaMeTHbIe Pe3yabTAaThI:

Cornacao ®I'OC CIIO, Uzyuenue npeaMmeTHol obnactu «EcTecTBEHHbIE HAYKM»
JOJIKHO 00ECTIeUNTh:

c(OpMHPOBAHHOCTh OCHOB LIEJIOCTHOM HAYYHOU KapTHUHBI MUPA;
dbopMupoBaHHE  TOHMMAHHUS  B3aUMOCBS3M M B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

chOpPMHPOBAHHOCTh TMOHMMAHUS BJIUSHUS €CTECTBEHHBIX HAayK Ha
OKPYKAIOUIYIO Cpely, SKOHOMUYECKYIO, TEXHOJIOTMYECKYIO, COIIMATIBHYIO U
ATUYECKYIO Cephl AeITEILHOCTH YEIOBEKA;

CO3/JaHU€ YCJIIOBUM [JI1 pa3BUTHS HABBIKOB y4E€OHOW TIPOEKTHO-
UCCIIEIOBATENbCKOM TBOPUECKOM JAeATeIbHOCTU, MOTUBAIIUN 00YUYAIOIINXCIK
caMOpPa3BUTHIO;

c(hOpMUPOBAHHOCTh YMEHHUM aHAIM3UPOBATh, OIICHUBATH, MPOBEPATH Ha
JIOCTOBEPHOCTh U 0000111aTh HAYYHYIO HH(OPMALIUIO;

c(hOpMHUPOBAHHOCTh HABBIKOB 0€30mMacHON pabOThI BO BpeMsl MPOEKTHO-
HCCIIEIOBATENIbCKOW M JKCHEPUMEHTAJIBbHOW  JEATEIBHOCTH,  IIpU
HCIIOJIb30BaHUH JTA00PATOPHOTO 0OOPYAOBAHUS.

2.2.1 OBnageHne yHuBEpCcalbHBIMU YU€OHBIMU TO3HABATEIbHBIMU ICHCTBUSIMHU:

a) 0a30BBIC JJOTUYECKUE JIEHCTBUS M1, M2, M3, M4, M5, M6

0) 6a30BbBIE UCCIIEIOBATEIHLCKUE ICUCTBUS M7, M8, M9, M10, M11, M12, M13, M14,

M15,M16,M17, M18, M19, M20

B) paboTa ¢ nadopmanuen M21, M22, M23, M24, M25

2.2.2 OBnageHne yHUBEPCATbHBIMH KOMMYHHUKATUBHBIMH JCHCTBUSMU:

a) oOIICHUE M26, M27, M28, M29, M30

0) COBMECTHasl IeATEIILHOCTh M31, M32, M33, M34, M35, M36, M37




2.2.3 OBnageHne yHUBEPCAIbHBIMU PETYIISITUBHBIMU JCHCTBUSMH:

a) caMOOpraHu3aIus M38, M39, M40, M41, M42, M43, M44
0) CaMOKOHTPOJIb M45, M46, M47, M48

B) SMOLIMOHAJIbHBIN UHTEIJIEKT M49, M50, M51, M52, M53

T') IPUHATHE ce0s U APYTHUX JIHOeH M54, M55, M56, M57

2.3. IlpeameTHbIE pe3ybTAThI:

IT11. ChopMupoBaHHOCTH 3HAHUH O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS;
(GYHKIMOHATBLHON TPAMOTHOCTH YeJIOBEKA ISl PEIICHUS )KU3HEHHBIX MPOOIIeM;

I1.2 CdhopMupoBaHHOCTh YMEHHSI PACKPBIBATh COACPKAHUE OCHOBOIIOJIATAFOIINX
OMOJIOTMYECKUX TEPMUHOB U MIOHSITHIA: )KU3Hb, KJIETKA, TKAHb, OPI'aH, OPTaHNU3M, BH/I, HOIYJISIIHS,
IKocHcTeMa, OuolieHo3, ouocdepa; meraboau3m (0OMEH BEIIECTB M IPEBpAIlCHUE YHEPTUH),
roMeocras (camoperyyauus), OuocuHTe3 Oejka, CTPYKTypHas OpraHu3allus >KHUBBIX CUCTEM,
JMCKPETHOCTh, CaMOPETYJISIMS, CaMOBOCIPOM3BENEeHHE (PEIPOAYKIIUs), HACIEACTBEHHOCTD,

W3MEHYMBOCTH, JHEPr03aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs OpPraHU3aIs,

I1.3 CdhopMupoBaHHOCTH YMEHHUSI PACKPBIBaTh COJAEPIKaHUE OCHOBOIIOJIATAIOIINX
OMOJIOTMYECKUX TEOPHM U TUIOTE3: KJIETOYHOH, XPOMOCOMHOM, MyTallMOHHOM, SBOJIIOIIMOHHOM,
MIPOUCXOXKACHUS )KU3HU U YEJIOBEKa;

1.4 CdhopmMupoBaHHOCT, YMEHHUS PACKPbIBaTh OCHOBOIIOJIArarolue OHOIOrHYecKue
3akoHbI ¥ 3akoHOMepHOcTH (I'. Mennens, T. Moprana, H.W. BaBunoga, 2. I'ekkens, ®. Mrosiepa,
K. bapa), rpaHuiisl ux npuMEHUMOCTH K KUBBIM CUCTEMAM,;

IL.5 IlpuoOpereHue ombiTa NPUMEHEHUS OCHOBHBIX METOJOB HAYYHOI'O IO3HAHUS,
UCIOJIb3YEMBIX B OMOJIOTUU: HAOJIONCHUS U OMHCAHUS JKUBBIX CHUCTEM, MPOIECCOB U SBJICHUM;
OpraHu3aIMK ¥ IPOBEICHUS] OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBIYKCHUS THIIOTE3, BBISBICHUS
3aBHUCHMOCTH MEXAY HCCIENYEeMBbIMU BEIUYMHAMH, OOBSCHEHHS MOJNYUYEHHBIX pPE3ylbTaTOB U
(dhopmynupoBaHUs BEIBOJOB C UCIIOIH30BAHUEM HAYYHBIX MTOHSATUHN, TEOPUN U 3aKOHOB;

[1.6 ChopMUPOBAHHOCTh YMEHHUS BBIAENATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KIETOK
MPOKAPUOT ¥  JYKAPUOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeO1IEHO30B U HKOCHUCTEM; OCOOEHHOCTH IPOILECCOB OOMEHa BELIECTB U MPEBpALCHHS
SHEPruu B KJIETKEe, (POTOCHMHTE3a, MJIACTHYECKOrO0 M IHEPreTMUeCKOro oOMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIUIOJIOTBOPEHMS, Pa3BUTHS W PA3MHOKECHHS, WHIUBUIYAILHOIO DPA3BUTHS
opranusma (OHToreHesa), 00psOBI 3a CyIIECTBOBAHUE, €CTECTBEHHOTO OTOOpPa,BUI000pa30BaHMUsI,
MPUCTIOCOOJICHHOCTH OpPraHU3MOB K Cpele OOWTaHUS, BIHUSHUS KOMIIOHEHTOB 3KOCHCTEM,
AQHTPOIIOTEHHBIX M3MEHEHHWW B HKOCHUCTEMax CBOEH MECTHOCTHU, KPYroBOPOTa BEIIECTB U
MpeBpaleHe SHepruu B ouocdepe;

I1.7 ChopMupoBaHHOCTH yMEHHsSI MPUMEHSTH IOJyYeHHbIE 3HAHUS IS OOBSCHEHUS
OMOJOTUYECKHX MPOLIECCOB U SBJICHUM, JUIS MPUHATHS MPAKTHUECKUX PEIICHUH B MOBCETHEBHOMN
KHU3HU C 1IN0 obecriedeHrsi 0e30MacCHOCTH CBOETO 3710POBbsSI U 3/10POBbsI OKPYKAIOUINX JIHOEH,
COOJTIOICHHS 37I0POBOT0 00pa3a JKU3HHU, HOPM TPAMOTHOTO MTOBEICHUS B OKPYKAIOIIEHITIPUPOTHON
cpene; MOHUMaHWE HEOOXOIMMOCTH HCIOJIB30BAHMS JTOCTHKEHUN COBPEMEHHOW OHOJIOTHH H
OMOTEXHOIOTHIA [Tl PaIlHOHATBHOTO IPUPOIOTIONH30BAHMUS;

I1.8 CdopmMupoBaHHOCTH yMEHHUS pemIaTh OWOJOTHYECKHE 3aJadd, COCTaBIIATH
TeHOTUIIUYECKHE CXEMbl CKPEIIMBAHUS JJs pa3HBIX THUIIOB HACJIEIOBAaHUS TPU3HAKOB Y
OpPTaHU3MOB, COCTABJISITh CXEMBI MEPEHOCA BEIIECTB U SHEPTUH B DKOCHCTeMax (IIeTH MUTAHMUSI,
MUILEBHIE CETH);

I1.9 CchopmupoBaHHOCTH YMEHHH KPUTHUECKH OLIEHUBATh MHHOPMAIUIO OMOTIOTUYECKOTO
coJiepKaHusl, BKJIIOYAIOLIYIO TICEBJOHAaYYHbIE 3HAHUS M3 PA3IMUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBoi HWHGOpPMalMK, HAYYHO-TIOMYJSPHbIE MaTepuajbl); HHTEPIPETUPOBATH ITUYECKUE
ACTICKThI COBPEMEHHBIX HCCIIECIOBAaHUI B OWOJIOTUH, METUIIHE,



OMOTEXHOJIOTHH;, paccMaTpuBaTh TJ00alIbHBIE DKOJOTUYECKUE MPOOJIEMBbl COBPEMEHHOCTH,
(GbopMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

I1.10 ChopmupoBaHHOCT, yMEHHI CO37aBaTh COOCTBEHHBIC NHCHMEHHBIC W YCTHBIE
COOOIIIeHUsI Ha OCHOBE OMOJIOTHYECKON MHGPOpPMAIMU U3 HECKOJIbKUX HCTOYHHKOB, TPAaMOTHO
MCTOJIb30BATh MOHATHIHBIN anmapar OHOJIOTHH.

OcBoenne coxepxkanmst ydeObHoro mnpeamera OVIL11 bBuonorus obecneunBaet
(dbopMUpOBaHNE U pPa3BUTHE YHUBEPCAIBHBIX YUeOHBIX JIEHCTBUI B KOHTEKCTE MPEEMCTBEHHOCTH
dhopmupoBanust 06mux kommereHmii: OK 10.

[IpenMeTHble  pe3ynabTaTbl OCBOCHHMS OCHOBHOM  00pa3oBaTENbHONM  MPOTrpPaMMBbl
YCTaHABIUBAIOTCSA JUIsl y4eOHBIX TIPEMETOB Ha 0a30BOM M YIIyOJIeHHOM YpoBHsX. [IpenmeTHbIe
pe3yNbTaThl OCBOCHHUS OCHOBHOI 00pa3oBaTeNbHOM MporpamMMmbl Uil y4EOHBIX MPEIMETOB Ha
06a30BOM YpOBHE OPUEHTHUPOBAHbBI HA 0OeCIeYeHHEe MPEUMYILIECTBEHHO 00111e00pa3oBaTeIbHON U
OOMICKYIBTYpHOW TMOATOTOBKHU. IIpeamerHbie pe3yibTarel ocBoeHus mpenmera OVILL11
buonorus ngomkHbl oOecreunBaTh BO3MOXKHOCTH JajbHEHIIENH ycmemHoi mpodeccuoHambHOU
JeSITEIbHOCTH.



2. COAEP) KAHUE YYEBHOI'O IPEJIMETA

Paszgea 1. buosiorusi kak Hayka. MeTobl HAYyYHOTI'0 O3HAHMS.

Tewma 1.1 buosnorus kak Hayka.

buonorust kak Hayka.

IIpogeccuonanvro-opueHmuposannoe cooepiucanue:

CBs13b OHOJIOruK c 0011IECTBEHHBIMH, TEXHUYCCKUMU
U JPYTMMH €CTECTBEHHBIMH HayKaMu, (UiIocopueil, 3THKOW, ICTETHKOW W mpaBoM. Poub
Ononoruu B OPMUPOBAHUU COBPEMEHHOH HaydyHOW KapTWHBI Mupa. CHucTteMa OHOJIOTHYEeCKHX
HayK.

MeTo/1b1 TO3HAHUS )KUBOW IPUPOIBI (HAOII0IEHUE, SKCIIEPUMEHT, OIMCAHNUE, U3MEPCHHE,
KJIacCU(UKALINS, MOJISTHPOBAHKE, CTATHCTHUYECKass 00paboTKa JaHHBIX).

[Ipaktnueckass pabora Ne 1. «Mcmosnb30oBaHHE pa3UYHBIX METOJOB IPH H3YYCHHH
OHOJIOTNYECKUX OOBEKTOBY.

Tema 1.2. )KuBbIe CHCTEMBI B UX OPTaHU3AIIA.

XKusble cuctembl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHus Ouosiornu. OTaudue >KUBBIX
CUCTEM OT HEOPTaHUUECKOU MPUPOJIBI.

CpoiicTBa OuocucTeM U HUX pa3HooOpazue. YPOBHU OpraHu3aldd OHOCUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  NONYJISAIMOHHO-BHUIOBOW,
AKOCHUCTEMHBIN (OMOTeOIIEHOTUYECKHH ), OMOC(EPHBIH.

Paszngea 2. Kiterka kak 0H0JIOrHYecKas CHCTEMA.

Tema 2.1. XuMuueckuil cocTaB U CTPOCHHUE KIETKH.

XUMUYECKUH COCTaB KIETKU. XUMUYECKHUE DIEMEHTBI: MaKPO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Bona u MuHepanbHbIE BELLIECTBA.

OyHKIMM BOJbI U MHUHEPAJBHBIX BelIECTB B KieTke. IlomaepixaHue OCMOTHYECKOIO
OanaHca.

benxu. Cocta u ctpoeHue 0enkoB. AMMHOKHUCIIOTH — MOHOMEpHI OenkoB. HezameHnMmele
U 3aMEHHUMblE AMMHOKHCIOTHI. AMMHOKHUCIOTHBIM cOCTaB. YPOBHU CTPYKTYpbl O€IKOBOI
MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAs, TPETUYHAs W YETBEPTUYHASA CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonornveckue GyHKIMM OEITKOB.

depMmeHTHl — Ouosiornyeckue karanuzaropbl. CTpoeHue (epmeHTa: aKTUBHBIA LIEHT,
cyoctpatHas  cnenuduuHocTh.  Kodepmentsl.  Buramunbel.  Otnnuus  (epMEHTOB OT
HEOPraHWYECKUX KaTalu3aToOpOB.

VYrieBoibl: MOHOCaXapu/ bl (TII0K03a, pud03a U 1e30KCUpHb03a), Arcaxapuiasl (caxaposa,
JAKTO3a) W ToJIcaxapuisl (Kpaxman, TJIMKOTeH, LeNIono3a). buonorunueckue ¢GyHKIUU
YTJIEBO/IOB.

Jumuapl:  TpUraMuepuasl, Qochomunuasl, crepouabl. [ 'napoguabHO-TUAPOPOOHBIE
cBoiicTBa. buonoruueckue ¢pyHkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JIUMUIOB Kak
HCTOYHUKOB DHEPTHUH.

Hyxkneunoseie kucnotel: [IHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JHK. Crtpoenne m ¢ynkumu PHK. Bunet PHK. AT®: ctpoenue u
GbyHKIUH.

[uronorus — Hayka o kierke. Kilerounass Teopusi — npuMep B3aUMOJEUCTBUS UACH H
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHS KIIETKH.

Krnerka kak nenoctHas xuBas cuctema. OOuiye npu3HaKy KJIETOK: 3aMKHYTasi Hapy»KHast
MemOpana, monekynbl JIHK kak reneTnueckuil anmapat, cucteMa CMHTe3a Oenka.

Tunbel kieTok: sykapuoTudeckas M HpokapuoTuyeckas. OCOOEHHOCTH CTPOCHHMS
npokapuoTHuyeckon kietku. Kierounas crenka 6akrepuil. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJINYHS PACTUTEILHOM, )KUBOTHOU U TPUOHOM KIIETKH.

IToBEepXHOCTHBIE CTPYKTYpbl  KJIETOK —  KJIETOYHas  CTEHKa, IJIMKOKAJMKC,



ux ¢ynknuu. I[lna3martnueckass wmemOpana, e€ cBoiictBa u ¢yHkuuu. [luromnazma
u e€ opranouabl. OqHoMeMOpanHbie opranouasl kietku: JI1C, anmapar ['onbIku, THU30COMBI.
HOHyaBTOHOMHbIe OopraHonuAbI KJICTKHU: MHUTOXOHAPUH, mjaCTuabl. HpOI/ICXO)KI[eHI/Ie
MUTOXOHAPUH M TutacTul. Bunmel miactua. HememOpaHHBIE OpraHOWMIBI KIETKH: PHOOCOMBI,
KJICTOYHBIN LICHTP, LICHTPUOJIH, PECHUYKH, KTYTUKH. DYHKIIMN OPraHOM0B KIIETKU. BKiItoueHusl.

Snpo — peryisTopHbIid eHTp KieTku. CTpoeHue sipa: sijepHasi 000JI09Ka, KaproIuia3Ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KIIETKE.

JlaboparopHast pabota Ne 1. «l/3ydeHne KaTaauTHYeCKOH aKTUBHOCTH ()EpMEHTOB (Ha
MpUMEPE aMHJIa3bl WIIH KaTaJlasbl)y.

JlaboparopHast pabota Ne 2. «3y4eHne CTPOCHHS KJIETOK PACTCHHIA, KUBOTHBIX U
OakTepwHii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX OIMUCAHUE).

Tema 2.2. )KuzHenesreIbHOCTb KIETKH.

OOmen BemiecTB, WM MeTabonmu3M. AccUMWISIMS — (IUIACTUYECKUH  OOMEH)U
TUCCUMIIIALUS (SHEPreTHYecKuii 00OMeH) — JIBe CTOPOHBI €MHOTO Npolecca Meradbonusma. Posb
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMAHUHU METa00IU3Ma.

Tumsl oOMmeHa BemiecTB: aBTOTPOHBIA U rereporpodHbd. Poib  depmeHTOB
B OOMEHE BEIECTB U MIPEBPAILEHUH SHEPTHH B KIIETKE.

@dorocunaTe3. CmetoBas W TeMHOBas ¢a3bl ¢orocuHTe3a. Peakmum QorocuHTE3A.
D¢ dextuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A Ui KU3HU Ha 3emiie. BausiHue ycnoBuit
Cpelbl Ha ¢dorocunTes u CHIO0COOBI HOBBILICHUS ero MIPOYKTUBHOCTH
Y KYJIbTYPHBIX PACTCHHI.

XemocuHTe3. XeMOCUHTE3UpYIOIKe OakTepuu. 3HAYeHHE XEMOCHHTE3a JUIsl JKM3HU Ha
3emue.

OHepretuyeckuii  oOMeH B  KieTke. PacmienieHue — BELIECTB,  BBIJACIECHUE
U aKKyMYJIMPOBaHME SHEPTUHU B KJIETKE. DTalbl SJHEpreTuyeckoro oomMena. I nukonus. bpoxxenune
n ero Buuapl. KucnopogHoe oOkHciIeHHE, WIM KIETOYHOE JbixaHue. OKHUCIUTENBHOE
dhochopmnpoBanue. DPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuuu wmatpuuyHoro cunre3a. l'enermueckas uHpopmauus u JHK. Peanuzanus
reHeTH4ecKoi nHpopmanmuu B KieTke. ['eHeTHueckuil koa u ero cpoicTBa. TpaHCKpUNUIUs —
matpuuHblii cunTe3 PHK. Tpancnauus — 6uocunTes Oenka. Dramnbl TpaHcasuuu. KogupoBanue
aMMHOKUCIIOT. Posb pubocom B OnocuHTe3e Oernka.

Heknerounsle ¢opmbl xku3Hu — Bupycel. Hceropus otkpeitusi  Bupycos (.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHUS M KM3HEHHBIH LUK BUpPycoB. bakrepuodaru. bonesnu
pacTeHMid, )KMBOTHBIX U YE€JIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc umMmyHoaepuuTa yenoBeka
(BUY) - Bo3Oymurens CIIMJla. OOparHas TpaHCKpPHUNIMSA, peBepTa3a M HHTErpasa.
[TpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JIE€BaHUM.

Pa3nen 3. Opranusm Kak 0uMoJornyeckasi CHCTeMa

Tema 3.1 PazMHOKeHVE U HHIMBHIYaIbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii nmki, uam >KM3HEHHBIM LUK kieTkd. WHTepdaza um muto3. Ilponeccsl,
npoTekaromue B uHTepdasze. Perumkanus — peaknust matpuunoro cunHresa JIHK. Crpoenune
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTWIl. JIUTUIOWIHBIMN W TarjIOUIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatusl. LluTogorndeckre OCHOBBI Pa3MHOKEHUS M WHAMBHUIYAILHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knetku —muTo3. Cragum muto3sa. IIpoueccsl, mpoucxoasiye Ha pa3HbIX CTaAUAX
MHTO3a. BHOJIOrNYECKUI CMBICT MUTO3A.

[Tporpammupyemasi ruenb KJIETKH — aronTo3.

@opMbl  pa3MHOKEHHUS OpPraHuM3MOB: Oecroioe H TojioBoe. Buuel  Oecrnonoro
Pa3MHOXXEHHUS: JeJIeHUEe HaJBOE, MOYKOBAaHHE OJHO W MHOTOKIJIETOYHBIX, CIIOPOOOpa3OBaHUE,

10



BEreTaTUBHOE pa3MHOKeHHe. VICKyCCTBEHHOE KIOHHMPOBAHWE OPraHU3MOB, €r0 3HAYCHHE s
CEJICKIIHH.

[TomoBOE pa3sMHOKEHUE, €0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cranuu Mmeiiosa. IIpoueccel, mpoucxonsimue Ha craausx Mmeiosa. [loBegenue
XpOMOCOM B Meio3e. KpoccuHrosep. buosnorndeckuii CMbICI U 3HaYEHUE MEo3a.

I'amerorenes — mpolecc 00pa3oBaHusl MOJOBBIX KIETOK y KUBOTHBIX. [10/10BBIE JKETe3bl:
CEMCHHHMKHU W sSudHuKH. OOpa3oBaHWE W PA3BUTHE IMOJOBBIX KIETOK — TraMeT (CIepMaTo30uj,
SiilleKIeTka) — chepMaroreHe3 U ooreHe3. (OcoOEHHOCTH CTPOEHUS SHMIEKICTOK U
cnepmato3onioB. Omnoaorsopenue. [laprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTreHE3). DMOpHUOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbel 3MOPHOHATBHOTO PA3BUTUS Yy IMO3BOHOYHBIX JKUBOTHBIX: APOOJICHUE, TaCTpPYIISIIHS,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THIBI MOCTAIMOPHOHATFHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BriusHMEe cpeapl HAa pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKIEHHBIE YPOICTBA.

Poct u pazButne pacrennii. OHTOreHe3 IIBETKOBOTO PACTEHUs: CTPOCHUE CEMEHU, CTaANHI
pa3BUTHSA.

JlaboparopHas pabota Ne 3. «Habmroienue MuTO3a B KJI€TKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOITpEIapaTaxy.

JlaGoparopuass pabora Ne 4. «M3yueHue CTpPOEHHUs TOJOBBIX KIETOK HAa TOTOBBIX
MHUKpOIpenapaTax.

Tema 3.2 HacnieIcCTBEHHOCTh M K3MEHYHBOCTH OPTaHU3MOB.

IIpenmer u 3agaum reHetuku. Mceropus pas3BuTvs TeHETUKHM. Ponp nurTonmoruuun
SMOPHUOJIOTUH B CTAHOBJICHUH T'€HETUKU. BKi1ax poccuiickuX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHEeTUKU. MeToabl TeHeTUKU (TMOPHUIOJIOTMYECKHM, ITMTOr€HEeTHYECKHH, MOJIEKYIIpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHUS. [ 'eHeTnyeckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEeIIMBaHMII.

3aKOHOMEPHOCTH  HAcJe[OBaHWsA IPU3HAKOB, YycTaHoBiIeHHble [. MeHgenem.
Mounoru0puaHoe ckpeluBaiue. 3akoH eAMHO-00pa3usi THOpUI0B epBOro nokosaeHus. [IpaBuio
JOMHUHHPOBAHMs. 3aKOH pacIlEIUIEHUs] TNpU3HAaKoB. I'mmore3a uncrorsl ramer. [lomHoe u
HEMNOJIHOE TOMUHHUPOBAHHUE.

JurubpugHoe cKpemMBaHHE. 3aKOH HE3aBHCHUMOIO  HAcleZJOBaHMUS  IPU3HAKOB.
[{uToreHeTnyecKkue OCHOBBI JUTHMOPHIHOTO CKpEIMBaHU. AHAIU3MPYIOILIEe CKpelldBaHUe.
Hcnonb30BaHne aHAIM3UPYIOIIETO CKPEIMBAHUS IS ONIPEIETICHHS TE€HOTHUIIa OCOOH.

CueruieHHoe HacieloBaHMe Npu3HakoB. Pabora T. Moprana 1o CHEIJICHHOMY
HacJIeJOBaHHIO TeHOB. HapylieHue cuenieHus TeHOB B pe3ybTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH. | €eHeTHYeCKUE KapThI.

I'enetnka nona. XpoMOCOMHOE OmpeeieHue Nojia. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'oMorameTHbple M rereporameTHble opraHu3Mbl. HacienoBaHue NpHU3HAKOB, CLEIJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUbl N3MEHUNBOCTH: HEHACIIECTBEHHAS U HACJIeACTBEHHAs. Ponb cpe/ipl
B HEHACJIEJICTBEHHOW HW3MEHYUBOCTHU. XapaKTepUCTHUKAa MOJAU(PUKAIIMOHHON W3MEHUHMBOCTH.
Bapuanuonsslil psn v BapuanuonHasa kpuBas. Hopma peaknuun npusHaka. KonnuecTBeHHblE 1
KaueCTBEHHbIEC IPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAITMOHHON U3MEHUYHUBOCTH.

HacnencrBennas, wim reHoTUNUYECKas, U3MEHUYUBOCTh. KoMOMHAaTHBHAS N3MEHUYUBOCTbD.
Meiio3 u TMOJOBOM TIpollecC — OCHOBAa KOMOWMHATHBHOM W3MEHYMBOCTH. MyTamoHHAs
n3MeH4nBOCTh. Kiaccudukanuss MyTanuil: TeHHble, XPOMOCOMHBIE, T€HOMHBIe. YHacToTa H
MpUYMHBI MyTanuil. Myrarensusie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAZOB B HACJIEICTBEHHOU
n3MenunBoctyu H.W. BaBuiiosa.

BHesnepHas HaCIeICTBEHHOCTb U U3MEHYHUBOCTD.

I'eneruka uenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJBI T'€HETUKHU YEJIOBEKA:
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TCHEATOTUYCCKUN,  OJIM3HEIOBBIM, I[MTOTCHETUYCCKUN, OMOXWMHYECKHH, MOJEKYISIPHO-
reHetnyeckuii. CoBpeMEHHOE OIlpe/ieJieHHe TEeHOTHMA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE,
TCHOTUIIUPOBaHUEe, B TOM umcie ¢ nomomnsio [1[P-ananm3a. HacnenctBennble 3a0oseBaHUS
YelioBeKa: TeHHble Ooyie3HH, OOJE3HHM C  HACJIEACTBEHHOW MPEeApacroyiOKeHHOCTHIO,
XpoMocoMHbIe Oosie3Hu. ComaTuyeckue W TreHepaTuBHbIE MyTaluu. CTBOJOBBIE KIIETKH.
[IpuHIMIBI 310pOBOTrO 00pas3a KU3HU, AUATHOCTUKH, MPOPHUIAKTUKHI U JICYCHUS] TeHETUYECKIX
Oone3nell. MenuMKO-TeHEeTHYEeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEIUIIMHCKON T'CHETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUUECKUX 3a00JIeBaHUH YeTIOBeKa.

Jlaboparopnass  pabora  Ne 5. «3yueHne  pe3ysNbTaToOB  MOHOTHOPHIHOTO
U AUTUOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIbI Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaboparopHast pabota Ne 6. «M3yueHne MoaupUKaIMOHHONW U3MEHYUBOCTH, IOCTPOCHUE
BapHAIIIOHHOTO PsAJia U BapUAILIMOHHOM KPUBOI.

JlaGopatopnass pabora Ne7. «AHanmu3 MyTtamuii y JApo30GMiIBl  Ha TOTOBBIX
MUKpOTpenaparax.

IIpogheccuonanvro-opueHmuposannoe cooepicanue:

[TpakTrueckas padota Ne 1. «CocraBieHue U aHAU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 3.3. Cenexuusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U MpoIecc. 3apoxKACHUE CeJIeKIUU U Jomectukanus. Yuenue H.U.
BaBunoBa 0 ILeHTpax NPOUCXOXKIEHUS M MHOrooOpas3usi KyJIbTYpPHbIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, IOPOJIa, ILITAMM.

CoBpeMeHHbIE METOABI  CeJeKIUMU. MacCoBbIi M MHAUBHUIYAIBHBIM  OTOOPHI
B CEJEKIUU PACTEHUM M KMBOTHBIX. OLlEHKa 3KCTepbepa. biM3KOpoACTBEHHOE CKpEIlMBAaHNE —
uHOpuuHr. Yuctas nuuusa. CkpemuBaHHe YUCTHIX JUHHM. ['eteposuc, miau rubpuiHas cuia.
HeponcrBennoe ckpemmBanne — ayrOpuauHr. OtnanéHHas TtHOpuam3anus u €€ yCIeXH.
HckyccTBeHHBIM MyTareHe3 M MOJy4Y€HHE MOJUILUIOUAOB. JIOCTHIKEHHUS CENEeKUUU PaCTEeHUM,
YKUBOTHBIX U MUKPOOPTAHHU3MOB.

buorexHonorust kak oOTpaciab NPOU3BOJACTBA. ['€HHAs WHXKEHepus. OTallbl CO3/aHus
pexombunantHoit JIHK wu Tpancrennsix opranmsmoB. Knerounas wumkenepus. Kierounbie
KyJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOXKeHHE pacTeHui. KioHupoBaHue BbICOKOIPOAYKTHBHBIX
CEeNIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKMEe U JThdeckue mpobimemsl. MO —
TeHETUYECKU MO (ULIMPOBAHHBIE OPTaHU3MBI.

Oxckypeusi «OCHOBHBIE METOJbI M JIOCTHKEHUSI CEJICKIIMM PACTEHWH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOHCIBITATENBHBIM y4acTOK, B TEIUTMYHOE
XO035IICTBO, 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

buorexHonoruu B MpOMBINUIEHHOCTH. Pa3BUTHE MPOMBINIIEHHOW OMOTEXHOIOTHH U €€
MIPUMEHEHHE B KU3HU YEIOBEKa.

Pa3nen 4. IBoJiIonMs KUBOIi MPUPOABI

Tema 4.1. DBoNIOIIMOHHAS OHOJIOTHSL.

[Ipennocsliku BO3HMKHOBEHUS 3BOJIOLMOHHOM TEOPUH. DBOJIIOIMOHHAS TEOPHUS U €€
MecTO B 6Hos0ruu. BiinsHue 3BOTIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTUHU U IPYTUX HAYK.

CunerensctBa »BosolMM. [laneoHTonOrMYeckue: IMOCIEI0BATENBHOCTD IOSIBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOH JIETOMHCH, NIepexo/iHble popmbl. buoreorpadguueckue: cxoacTBo
U paznuume GayH u QIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA M pa3inuvs >MOPHOHOB Pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHHUTENIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJOTUYHbIE, pPYAUMEHTapHbIE OpTraHbI,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHYECKHE: CXOJCTBO MEXAaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX META0OJIMUECKUX MyTEH y BCEX OPTraHU3MOB.

OpomonmonHass teopuss Y. [lapsuna. IlpeamnochbulkM BO3HUKHOBEHHUS JapBUHU3MA.
JIBuwkymue Cuibl 3BOMIONMH  BuUAoB 1o JlapBuHy (M30BITOUHOE pa3MHOKEHUE MPHU
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHas H3MEHYMBOCTb, Oopbba 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosonnu (CTD) 1 €€ OCHOBHBIE MTOJIOKEHHUS.
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MuxkposBostronus. [Tomyssiius Kak eMHUIIA BHIA U SBOJIOIHH.

JIBrxyiue cuiibl ((pakTopbl) IBOMIONKU BUIAOB B MpUpojae. MyTallMOHHBIA MPOIECC U
KOMOWHATHBHASA N3MEHUUBOCTG. [lomy nsiimonHbIe BOJTHBI U ipeid reHoB. M305smms 1 MUTpanus.

EcrecTBeHHBIH OTOOp — HampaBisiOmUi (GakTop 3BoMONUH. DOPMBI €CTECTBEHHOTO
otOopa.

[Tpucnoco0IeHHOCTh OPraHU3MOB KaK Pe3ysIbTaT 3BOIOIHH. [IprMephl MPHCIIOCOOICHHIA
y OpraHu3MoB. ApoMop(O3bl U UIAHO-a A TAILIUH.

Bun u BumooOpaszoBanue. Kpurepuu Buaa. OcHOBHbIe (GOPMbI BHI000pPA30BAHHS:
reorpauuecKoe, IKOJIOrHIECKOE.

MakposBostonus. Popmbl IBOMIONKHU: (PUIeTHYSCKAs, TUBEPreHTHAs, KOHBEPIECHTHA,
napauienbHas. HeoOpaTuMocTh SBOJIOINY.

[MpoucxokaeHne  OT  HECHCNUAIM3UPOBAHHBIX  MpeAKoB.  [Iporpeccupyroras
cricuuain3anus. AHaHTI/IBHaSI paguanus.

JlabopatopHas padota Ne 8. «CpaBHeHHE BUAOB 110 MOP(POIOTHYECKOMY KPUTECPHIOY.

Jlaboparopuass pabora Ne9. «OmmcaHue  TNPUCTIOCOOJICHHOCTH  OpraHW3Ma U
€€ OTHOCHUTEIBHOTO XapaKTepay.

Tema 4.2. Bo3HUKHOBEHUE U pa3BUTHE )KU3HU Ha 3eMII€.

JloHay4dHBIE MIPEACTABICHUS O 3apOXKACHUNU >KM3HU. HayuHble TMIIOTE3bI BOSHUKHOBEHMUS
KU3HU Ha 3emuie: aOuoreHe3 W MaHcrepMus. XUMHUYEcKas HBOJOLMS. AOHOreHHBIH CHHTE3
OpPraHUYECKUX BEIECTB U3 HEOPIraHUUECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM
sBositoniny. HauanbHble sTansl Onosnornyeckoit spomonnu. ['unoreza PHK-mupa. ®opmupoBanue
MeOpaHHbIX CTPYKTYP M BO3HHUKHOBEHME MPOTOKICTKH. [lepBble KIETKM W HX 3BOJIIOLHUA.
DopMHUpPOBaHUE OCHOBHBIX TPYIII )KMBBIX OPIraHU3MOB.

PasButie xu3Hm Ha 3emie 1no odpam U nepuonaMm. Karapxeil. Apxeickas
u mporepo3oickas spbl. llameozoiickas spa u e€ mepuoabl: KeMOpHIICKUH, OpAOBUKCKUM,
CUJIYpUHCKHH, T€BOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKH.

Me3o0301ickas 3pa U €€ epUObl: TPUACOBBIHN, FOPCKUN, METIOBOM.

KaiiHo3zolickas 3pa u €€ nepuobl: NajeoreHOBbI, HEOT€HOBbBIN, aHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMara M IeoJOrH4ecKux mnpoueccoB. OCHOBHbBIE ATambl BOJIIOLUH
PacTUTENILHOTO M )KMBOTHOT'O MUpPa. ApoMopd03bl Y pacTeHH 1 KUBOTHBIX. [l0siBiIeHNE, paciBeT
Y BBIMUPAHUE TPYIIT )KUBBIX OPIaHU3MOB.

Cucrema opraHM4ecKoro MMpa Kak OTpak€HUe HBOJIIOLMHA. OCHOBHBIE CUCTEMATUYECKUE
IpyMIbl OPraHU3MOB.

OBomronusl  4enoBeKa. AHTPONOJOrMs Kak Hayka. Pa3BuUTHe IpencTaBICHUIIO
MIPOUCXOXACHUN YeloBeKa. MeTobl u3ydeHus antpornoreHesa. CxoJCTBa U pa3inuus YeloBeKa
1 )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuwxymue cuibl  (pakTopbl) aHTpororenesa. HacnencTBeHHass H3MEHYMBOCTh U
ecTeCTBEHHbII 0TOOp. OOIIecTBeHHBIN 00pa3 KHU3HH, U3TOTOBJICHUE OPYIUil TPyla, MBILIICHHE,
pedsb.

OCHOBHBIE CTaJUU U BETBU JBOJIIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, UEIOBEK yMEIbIH,
Yenosek npsaMmoxonsamui, YenoBek HeaHIepTalbCckui, YenoBek pa3dymubli. Haxonku
HCKOIIAaeMBIX OCTAaTKOB, BpEeMs CYIIIECTBOBaHHUSA, 00JACTh PacHpOCTpaHEHUs, 00BEM T'OJIOBHOIO
Mo3ra, 00pa3 KU3HH, OPYIUS.

UYenoseueckne packl. OCHOBHBIE OOJBINKE pPachl: €BpONEOUHAS (€Bpas3HiicKas), HErpo-
aBCTpajoujgHasi  (PKBaTOpUAIbHAsA), MOHIroJoMJaHAs  (a3uMarcko-aMepukaHckas). UepTsl
MPUCIIOCOOTICHHOCTH MPEJICTABUTENEH YEIOBEUECKUX Pac K YCIOBUSAM CyliecTBOBaHMs. EquHCTBO
yesoBeueckux pac. Kputuka pacusma.

[Ipaktuyeckas pabora Ne2. «l3yyeHMe MCKONAEMBIX OCTaTKOB  pPAacTCHUHU
Y )KMBOTHBIX B KOJUIEKIIHASAX.

DKCKypcusi «IBOIIONHS OPTraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN HIIN
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KpaeBeIUeCKHUI My3€eil).

Pa3nen 5. JkocucreMbl M pUCylIHEe UM 3AKOHOMEPHOCTH

Tema 5.1 Opranusmsl 1 OKpyXaromias cpea.

OKOJIOTHSI KaK Hayka. 3aJadyd M pas3leibl 3KOJIOTMU. METonbl 3KOJIOTrMYeCKUX
HCCIIEI0OBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAs,  HA3€MHO-BO3YIIHAs,  IIOYBEHHa,
BHYTPUOpPraHU3MEHHas!.

Okonoruueckue ¢akropbl. Knaccudukamus skonoruueckux (pakTopoB: abHOTHYECKHE,
OMOTUYECKHUE U aHTPONOTeHHBIE. J[eliCTBHE IKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotnueckue (QakTOphl: CBET, TEMIeparypa, BIAXHOCTh. DOTONEPHOIU3M.
[TpucmocobneHust OpraHu3MoB K ACHCTBUIO a0MOTHYECKUX (PakTOpoB. bronornueckrue puTMel.

buotnueckue dakroppl. Buasl OMOTHYECKHMX  B3aMMOJCHCTBHI: KOHKYpEHIUS,
XUIIHUYECTBO, cUMOMO3 U ero gopmel. [lapazutusm, koomnepanus, MyTyalIn3M, KOMMEHCAIU3M
(KBapTHpPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKHX
B3aUMOJICHCTBUH ISl CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTUKU Monyasanud. OCHOBHBIE TIOKA3aTeld IOMYJISIHU:
YUCJICHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JluHamuka
YUCJICHHOCTHU MONYJISALMU U €€ peryssuus.

Jlaboparopuass pabora Ne 10.  «Mopdosornueckue OCOOCHHOCTH  PACTCHHMA
U3 pa3HbIX MECT OOUTaHUSY.

Jlaboparopnas pabota Ne 11. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTueckas padota Ne 3. «[1oacu€T NIOTHOCTH MOMYJISAIMI PA3HBIX BUOB PACTCHUN».

Tema 5.2 Coo01iecTBa U HKOJIOTHYECKUE CUCTEMBI.

CooOmiectBo  opraHuzMoB —  OuoneHo3. CTpykTypbl  OHOLIEHO3a:  BHJIOBaf,
IIPOCTpaHCTBEHHas, Tpoduueckas (nuuienas). Bunsl-nomuHanTel. CBs3u B OMOIIEHO3E.

Dkojorudeckre cuctembl (9kocuctemsl). IloHsTHe 00 3KocucTeMe M OHOreoLEeHO3E.
@DyHKIIMOHAIbHBIE KOMIIOHEHTbl 3IKOCHUCTEMbI: MPOAYLEHTbI, KOHCYMEHTBI, PpPEIYLEHTBHI.
KpyroBopor BemiecTB M MOTOK 3HEpPruum B 3KocucteMme. Tpoduueckue (MMILEBbIE) YPOBHHU
skocuctembl. [lumieBble nemu u cetd. OCHOBHBIE IOKa3aTelM 3SKOCHCTEMBI: OuoMmacca,
MPOAYKIMS. DKOJOTMYECKUE NHpaMUIbl: MPOAYKIIMH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCHUCTEM: YCTOHUMBOCTb, CAMOpEryJsLus, pa3Butue. CyKieccus.

[TpupoaHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p W peK. ODKOCHUCTEMa XBOMHOIO MM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTE€HHBIE IKOCUCTEMBI. ATpO3KOCUCTEMBI. YpOo3kocucTeMsl. buonornueckoe u
XO03SICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpasue kak gaxtop ycTounBocTH dKOcucTeM. CoXpaHeHHe OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYyenne B.U. Bepnanckoro o Ouocdepe. I'panHuipl, coctaB u CTpykTypa Ouochepsl.
XKusoe BemectBo U ero Qynkuuu. OcoOeHHOCTH Omochepbl Kak II00AIBHOM IKOCHCTEMBI.
JlunaMuyeckoe paBHOBECHE U oOpaTHas CBSA3b B Omocdepe.

KpyroBopots! BemiecTB 1 OMOr€OXMMHUYECKHE LUKIIBI 3JIEMEHTOB (YIiiepoa, azoTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emun. AHTPONOreHHble U3MEHEHHs B Ouocdepe.
['moGanpHBIE YKOTOTHIECKHE TTPOOTIEMBI.

CocymecTBoBaHuE IPUPO/IBI U yenoBeuecTBa. CoxpaHeHne OMopa3HooOpa3usi Kak OCHOBA
ycroitunBoctr 6nocdepsr. OCHOBa paliMOHAILHOTO YIIPABIICHUS MPUPOIHBIMU PECypCaMy U HX
ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa IPUPOIBI.

[Ipaktrueckas pabora Ne 4. OmpeneneHue Kiacca OMACHOCTH OTXOJIOB; arperatHoe
cocrosiHue U (puzmdeckyro (HopMy OTXOI0B, 0Opasyromuxcs Ha paboueM MecTe/ Ha dTamax
IIPOU3BOJICTBA, CBA3AHHBIE C ONPEAEICHHO Npodeccuel/cnenuaibHOCThIO.
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3. TeMaTH4ecKoe JIAHUPOBAHHE, B TOM YHCJIE ¢ y4eTOM paboyeii IporpaMMbl BOCIIMTAHHUS ¢ YKA3aHHEM KOJHYeCTBA 4aCOB,
OTBOJAUMBIX HA OCBOEHHE KAMXK/I0il TeMBbI.

Konpr KoMIIeTeHIINM, TUYHOCTHBIX
pe3yJIbTaToB,

HanmenoBanue TeMbl yueOHOTO 3aHITUS Buj yue6HOTo 3aHATHSA Koumiecrso (bOopMHPOBAHHIO KOTOPBIX
Hacos CIIOCOOCTBYET JIEMEHT
IIPOrpaMMBbl
Paznen 1. buonorus kak Hayka. MeTo1bl HAy4HOTO TTO3HAHUS. JIPrsB.1, JIPrB.5, JIPrB.7
Tema 1.1 buonorus kak Hayka JIPuB.9,
1 | buonorus kak Hayka. Cesa3b Ouonocuu ¢ obujecmseHHviMy, | YpoK, JIPnuB.11, JIPauB.12,
MeXHUYeCKUMU U OpyeUMU eCMeCmEeHHbIMU HAYKAMU, | TPAKTHYECKOE 3aHATHE OK 01,
unocopuetl, 5Smuxoti, HcmemuKo u npagom”.
[IpakTuueckas padora Ne 1 «Vcnonb3oBaHuE pa3iIMUHBIX
METO/I0B IPU U3yYEHUU OHOJIOTHYECKUX OOBEKTOBY
Tewma 1.2 )KuBbie CUCTEMBI U X OpTaHHU3AIHS
2 ‘ JKuBbIe cHCTEMBI M UX OpTaHU3aNuUs YpOK
Paznen 2. KieTka kak OMo0rHYecKasi CucTeMa JIPrB.2, JIPauB.13, JIPauB.14,
Tema 2.1 XuMUYECKHI1 COCTaB U CTPOCHHUE KIICTKH JIP$B.20, JIP1B.24, JIPTB.26,
3 | XuMunueckuil cocTaB KIETKU YPOK JIPHn.32
4 | JJaboparopHas padota Ne 1 «l3yueHHe KaTaJUTHUECKOM | 1JaOOpaTOpHOE 3aHATHE
aKTUBHOCTH (EpMEHTOB (Ha TMpUMEpPEe aMua3bl WU
Karanasbh)
5 | CrpoeHue KIeTKu YpOK
6 | Jlabopatopnas pabora Ne 2 «M3ydyeHue CTpOeHHs KJIETOK | JabopaTOpHOE 3aHATHE
pacTeHHi, ’KUBOTHBIX U OAKTEPHIl 107 MUKPOCKOTIOM»
Tema 2.2 XKnusHenesTeIbHOCTD KIETKH
7 | O6bmeH BeuecTB. DHEPreTUYECKUi OOMEH BEIIECTB YpOK
8 | Ilmactuyeckuii 0OMEH BELIECTB YPOK
Pasznen 3. Opranusm kak 6uonornueckas cuctemMa JIPanB.15, JIP$B.22, JIPTB.23,

2 Vpok, 1abopaTopHOe 3aHATHE, IPAKTUYECKOE 3aHATHE, JIEKIHUs, CEMUHAD, KOHCYIbTAlUs
3 IpogeccroHanbHO-OPUEHTUPOBAHHOE COIEPIKAHHE
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Koapl kommnieTeHITUMH, TMYHOCTHBIX
pe3yJIbTaToB,

2 Konnyectso
HaumeHnoBaHue TeMbl yueOHOTO 3aHTUSA Bup yue6HOrO 3aHATHS qacon (bOopMHPOBAHHIO KOTOPBIX
CIIOCOOCTBYET JIEMEHT
IIPOrpaMMBbl
Tema 3.1 Pa3zMHOXKEHHE U MHIUBHIyaIbHOE Pa3BUTHE OPraHU3MOB JIPun.34,
9 | )KusHenHsiit nuki kieTku. [lenenne kietku. 'lameroreHes. | ypok OK 02, OK 03
10 | JlabopatopHas pabora Ne 3 «HaOmtomenwe wmwuTO3a B | JJaOOPAaTOPHOE 3aHATHE
KJIeTKaX KOHYMKAa  KOpellKka Jiyka Ha  TOTOBBIX
MHUKpOIpenaparax».
JlabGopaTtopHnas padota Ne 4. «M3yueHne cTpOCHHS TOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpENapaTax
11 | ®opmbl pa3MHOKEHHS] OPraHU3MOB. YPOK
12 | UnpuBuyansHOE pa3BUTHE OPraHU3MOB (OHTOTEHES) YPOK
Tema 3.2 HacnencTBEHHOCTh M HK3MEHYHMBOCTH OPTaHU3MOB
13 | I'eneruxa. 3aKOHOMEPHOCTH HaCJIEJOBaHUsI, | YPOK
yctaHoBieHHbIE . MeHenem.
14 | CuerieHHOe HacnenoBaHMe Npu3HakoB. JlaGopaTopHas | ypok, 1abopaTopHOE 3aHATHE
pabota Ne 5. «/3yueHue pe3yabTaToB MOHOTHOPUAHOTO U
JUTUOPUIHOTO CKPEUIUBAHUSA Y JIPO30(HIbI Ha TOTOBBIX
MHUKpOIpenapaTax»
15 | I3MeH4YHBOCTb.
16 | JlabopaTtopHas paborta No 6. «M3ydenne | mabopaTopHOE 3aHATHE
MO (PUKAITHOHHON W3MEHYHUBOCTH, MOCTPOEHHE
BAPUALMOHHOTO Psiia M BapUAlMOHHOW KPUBOW»
JlaGopatopnass pabora Ne 7. «AHanmu3 MyTauup y
Jpo30(HITBI HA TOTOBBIX MUKpONpenapaTax»»
17 | I'enetuka nona. ['enetnka yenoneka YPOK
18 | IIpaktuueckast pabora No 2 «CocraBieHHEe ¥ aHAIU3 | MPAKTHUYECKOE 3aHSITHE
POJOCTOBHBIX»
19 | Cenexyus xax mnayka u npoyecc. buomexmonocuu 6 | ypox

I’lpOMle]Z€HHOCWlU3
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No Koapl koMIeTeHIINM, TMIYHOCTHBIX
€3yJIbTaTOB
HaumenoBanue TemMbl yueOHOTO 3aHITUS Buj yae6HOTO 3aHATHS Komaectso (bopMproZaHmo KO,TOpI)IX
Hacos CIOCOOCTBYET JIEMEHT
IPOrpaMMBI
20 | Okckypcusi «OCHOBHBIC METOJBI M JOCTHIKEHUS CEICKIUU | IPAKTHUECKOE 3aHITHE
pacTeHU U JKUBOTHBIX
Paznen 4. DBosrorus sKMBOM MPUPOIBI JIPrB.4, JIPIB.8, JIP3B.19,
Tema 4.1 DBosronOHHASA OHUOJIOTHUS JIPTB.25, JIPHI.33,
21 | OBomOIIMOHHAs TeOpUs H €€ MECTO B OHOJOTHH. | yPOK OK 04, OK 06
CBuIeTEIHCTBA YBOJIOIIHH.
22 | DBomrononHsie Teopun (Y. Hapsun, CTI) YPOK
23 | MuKpO- 1 MaKpOIBOJIIOIIHS YpOK
24 | JTabopatopHasi pabora Ne 8 «CpaBHeHHE BHJIOB TIO | JIJADOpATOPHOE 3aHATHE

MOP(}OIIOTHIECKOMY KPUTEPHUIOY.

JlabGopaTopHas paborta No 9 «Onucanune
pUCIIOCOOJICHHOCTH OPTaHU3Ma U €€ OTHOCHTEIHLHOTO
XapakTepay

Tema 4.2 Bo3HUKHOBEHNE U pa3BUTHE )KU3HU HA 3emiie

25 | 'mnoTe3sl MPOUCXOXKACHUS KU3HH Ha 3emie. PazButue YpOK
KHU3HU Ha 3emiie 10 3paM U MepuoaaM. DKCKypCus
«OBOJIONMSI OPTrAHUYECKOTO MHUpa Ha 3emiie»
26 | Ilpaktrueckas pabota Ne 3 «M3yueHuE UCKOMAEMbIX | IPAKTHUUECKOE 3aHITHE
OCTaTKOB PaCTEHU U )KUBOTHBIX B KOJUICKIIUSIX)
27 | DBoroIUs YeJIOBeKa. YPOK
28 | YenoBeuyeckue pacsel YPOK
Pa3nen 5. DxocucTeMbl ¥ IpUCYIINE UM 3aKOHOMEPHOCTHU JIPnB.10, JIP3B.16, JIP3kB.27-31
Tema 5.1 Opranu3mbl 1 OKpy’KaroIias cpea OK 07
29 | DKoJorus Kak HayKa. DKOJOTHIECKUE (PaKTOPHI. YPOK

JlaGopatopnass pabora Ne 10. «Mopdonorudeckue
O0COOCHHOCTH PAaCTEHUH U3 PA3HBIX MECT OOUTAHUS.

71ab0paTOPHOE 3aHITHE
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No Kopabl xommeTeHIHHi, THIHOCTHBIX
2 KonngectBo PE3YJILTATOB,
HanmeHnoBaHMe TeMbI yUeOHOTO 3aHSTHS Bun yuebHoro 3anarus qacon (bOopMUPOBAHUIO KOTOPBIX
CIIOCOOCTBYET JIEMEHT
POTrpaMMBbI
JlaGopaTopnas pabora Ne 11. «BnusHMe cBeTa Ha pOCT H
pa3BUTHE YEPCHKOB KOJICYCa)
30 | DKonorudyecKkrue XapakKTePUCTUKHU TOMYJISAIUH. YPOK 1
[Mpaktuyeckas paborta Ne 3. «[lojcyer TUIOTHOCTH | MPAKTUYECKOE 3aHITHE
MOMYJISIUUNA Pa3HbIX BUIOB PACTEHUI
Tema 5.2 Coo01iecTBa 1 9KOJIOTHUECKUE CUCTEMBI
31 | DxocucTema M OUOTEOIECHO3. YPOK 1
32 | KomnoHeHTBI S5KOcHucTeMBI. TpodudecKkue 1eru. YPOK 1
33 | Yuenue B.W. Bepnanckoro o 6uocdepe YpPOK 1
34 | YenoseuecTBo B bnocdepe 3emiu. MIPAKTUIECKOE 3aHATHE 1
[IpakTuueckas padbora Ne 5 OmnpeneneHue Kjiacca 0OTX010B
35 | duddepennupoBaHHblii 3a4eT IIPOMEXYTOYHAsl aTTECTALIMS 1
36 | duddepennpoBaHHblii 3a4eT IIPOMEXYTOYHAsl aTTECTALIMS 1
Ilpumeuanue:

IIpogheccuonanvro-opuenmuposanuoe cooepicanue 8blOessiemcs N0 OMOeIbHbIM PA30eldM HYMPU MeM.
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3. YCJIOBUS PEAJIN3AIIMU YYEBHOM JUCIUILJIMHBI
3.1. TpedoBaHUsI K MUHMMAJILHOMY MATEPHATBLHO-TEXHUYECKOMY 00€ecedeHUuI0
Peaymzanuss mporpamMMbl  y4eOHOW AMCHUILTMHBI TpeOyeT Haiauuus y4eOHOro KaOWHeTa
CCTCCTBCHHBIX HAYK.
O6opynoBanne yaeOHOTr0 KaOMHETa: APTHI, CTYJIbS, JEMOHCTPAIIMOHHBINA CTOJ, JOCKa,
mKadol.
TexHuveckue cpeacTBa 00y4eHHUs: IKPaH, IPOSKTOP, KOMITBIOTED, IPUHTEP.

O6opynoBanue yaeOHOT0o KabWHeTA:

1. Moaeau, MyJIsSZKA, ANMJIMKATUHA

1.1. KoMmIiekT Mojeel-anInKaii 1eMOHCTPAIMOHHBIMN:
«YnBoenue JIHK wu tpanckpumms», «buocunre3 Oenkay, «CTpoeHHE KIETKH», MOJEIh
ctpykrypsl JIHK, MarautHas monenp-anmiuukauus «JleneHue KieTku», mojaeib «OCHOBHBIE
HaIpaBJIeHUs dBooIUm», «Ilepekpéct xpomocomy, « THTUIHBIE OUOTICHO3BD».

2. JleMOHCTpAUMOHHBbIE Y4eOHO-HATJISITHBIE MOCO0HS (B T.4. B 3JIeKTPOHHOM BH/I€)

2.1. KommiekT noptpetoB mist opopmiienns kadunera (Y. Japsun, I'. Mennens, H.K. Komb1ios,
Hx. Yorcon, ®. Kpuk, A. Jlesenryk, P. I'yk, T. IlIsann, M. llnelinen, P. Bupxos, M.
VYunkuune, P. ®panknun, K.M. bap., .M. MBanosckuii, K.A. Tumupsize, T. MopraHn,
I'. ne ®pu3s, C.C. YerBepukos, H.B. Tumodees-Pecosckuit, H.W. Basunos., 1.B. MuuypuH,
I'.JI. Kapneuenko, M.®. UBanos, K. Jlunueii, XK.b. Jlamapk, B.O. Koanesckuii,d. ['ekkenb,
®. Mrwouep, A.H. Cesepuios, ®@. Peau, JI. [Tacrep, A.U. Onapun, C. Mumiep, I'. FOpu, A.
I'ym6onbar, K.®. Pynse, A.[x. Tencnu, B.H. Cykaués, B.1. Bepnanckuii)

2.2. TaOau1bl U CXEMBIL:

«MeTonbl TO3HAHUS KUBOM mpuUponb», «OCHOBHBIE NPHU3HAKU JKU3HW», «YPOBHU
OpraHu3aly KUBOH NpuUpoasl», «llepuoandeckas TabiauMIa XUMHUECKUX BIIEMEHTOBY,
«CtpoeHue MoJeKysbl Boab», «buocunres Oenka», «CTpoeHuE MOJIEKYNbl Oelkay,
«Ctpoenue ¢pepmenta», «Hyknennossle kucnotel. JJHK», «Ctpoenue monexynsr ATD»,
«CTpoeHHE »HYKApUOTHUECKOW KIIETKN», «CTpPOCHHE MKUBOTHOM KIETKH», «CTpoeHHe
pPacTUTENBHOU KIETKNY, «CTpOEHUE MPOKAPUOTHUECKOM KIETKN», «CTPOECHHUE siipa KIETKN»,
«YraeBoab», «JIumuney, «Tunel nutanus», «Metabomuzmy, «MUTOXOHIPUS,
«OHepreTrueckuii ooMen», «Xnopormiacty», «®otocunres», «Ctpoenue JJHK», «Ctpoenune
n (QyHKIMOHUpOBaHME TeHa», «CuHre3 Oenka», «l'eHeTmueckuit kona», «Bupyce,
«bakrepnoparn», «Ctpoenune u xusHeHHbIM nukn Bupyca CIIMla, Oakrepuodaray,
«Permmkanusa JIHK», «@opMbl pa3MHOKEHHs OPraHU3MOBY, «JIBOMHOE OIUIOJOTBOPEHHE Y
LBETKOBBIX pacTeHMil», «BereraTMBHOE pa3MHOXXEHHE pacTeHUW», «JleneHue KieTkn
OaxTepuit», «CTpoeHHEe MOJOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KieTouHbIi UK,
«Pemmukanus  JTHK», «Mwutoz», «Meiio3», «lIpsmoe u HenmpsiMoe pa3BUTHEY,
«['aMeTorene3s y MIEKONUTAOIMIAX M YeIOBeKa», «OCHOBHBIE CTaJAUU OHTOICHE3a»,
«MoHOTHOpUHOE CKPELIMBAHUE U €T0 IUTOTEHETHYECKasi OCHOBaY, «3aKOH pacIllelVIeHUs U
€ro IUTOTeHEeTHYeCcKasi OCHOBa», «3aKOH YHCTOTHI raMeT», «/lurudpunnoe ckpenirBaHue»,
«{uTonornyeckue OCHOBBI JUTHOPUIHOTO CKpEIIUBaHU», «Meio3y,
«B3anmojelicTBUE aJUIeNIbHBIX T'€HOB», «['€HeTW4Yeckne KapThl PacTeHUM, JKUBOTHBIX M
4yenoBeKay, «I'eHeTuka monay», «3aKOHOMEPHOCTH HACJIEIOBaHMs, CLEIIIEHHOTO C I1OJIOM»,
«KaproTtunsl uenoBeka W JKUBOTHBIX», «Buael maMmeHumBocTH», «MoaudukalnoHHas
u3MeHuMBOCTh», «HacnenoBanue pesyc-hakropa», «l'eHeTMka Tpymm  KpOBUY,
«MyTanMoHHas M3MEHYMBOCTBbY», KapTa «LIeHTpbl NpPOMUCXOXKAEHUS MU MHOTrooOpasus
KYIbTYPHBIX pacTeHuil», «llopoapl noMamHUX KUBOTHBIX», «CopTa KyJbTYypHBIX
pactenuity, «Otnanénnas rtubpummsanms», «Pabotel akamemuka M.D. IBaHoBay,
«[Tomumnonnus», «O0bEKTH OMOTEXHOIOTUNY, «KileTouHbIEe KyJIbTYphl U KIIOHUPOBAHUEY,
«KoHCTpynpOoBaHHE M NEPEHOC T'€HOB, XpOMOCOM», «Pa3BUTHE OpPraHMYECKOro MUpa Ha
3emiie», «3apoJbIId MO3BOHOYHBIX JKHBOTHBIX», «ApxeonTepukcy», «Popmbl 60pbOBI 32
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cymecTtBoBaHue», «EctecTBeHHBIM 0TOOp», «MHOTrOOOpasue COPTOB pacTECHUI»,
«MHoroo0pasue mnopoJ XUBOTHBIX», «llomymsauuny, «MyTanuoHHas W3MEHYUBOCTbHY,
«Apomopdo3ery, «Mnuoamanramuny, «OOmas gereHepamus», «JBHXKYIIHE CHIIBI
sBomtonmn», «Kapra-cxema Mapmpyra nyremectBus Y. JlapBuna», «boppba 3a
CYILLECTBOBaHUEY, «IIpucnocodbieHHOCTH OpPraHHU3MOBY, «["eorpaduueckoe
BU000pa3oBaHue», «IJKojoruyeckoe BuaooOpa3oBaHue», «BosznukHoBeHune CoyHEYHOM
CUCTEMBI», «Pa3BUTHE OpraHnyecKkoro Mupa», «PacrurenbHas kiaeTkay, « KMBOTHasKIETKay,
«IIpoxapuornueckas kinerka», «CoOBpeMEHHas CHCTEMa OPraHHUYECKOTO MHUPA»,
«CpaBHEHHE aHATOMHUYECKHUX YEpPT CTPOCHHS YEIOBEKa M YEIOBEKOOOpa3HBIX 00E3bsHY,
«OCHOBHBIE Me€CTa MNaJIECOHTOJOTMYECKUX HAXOAOK IIPEIKOB COBPEMEHHOIO YEJIOBEKa»,
«/IpeBHelimne moan», «/IpesHue moan», «llepBbie coBpemenHsbIe Moy, «Henoseueckue
pacel», kapta «lIpuponnele 30Hbl 3emun», «Cpenbl OOUTaHHUS  OPraHU3MOBY,
«Dotonepuoguszmy», «llomynaunn», «3aKOHOMEPHOCTH POCTAa YUCIEHHOCTH IONYJISLUU
uHdyzopun-tydpenskn», «llumessie nenu», «llumessie nenu», «buoreHo3: cocraB u
CTpyKTypa», «lIpuponnsie coobmectBay, «Llenu nuranusy», «IKoIoruyeckas MUpaMuIa,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOI'O Jiecay, « IKOCUCTEMA XBOMHOTO
necay, «brnoneHnos Bogoémay, «ArpoueHos», «lIpumepHsie aHTPOIIOre€HHBIE BO3IEUCTBUS Ha
npupony», «BakHeiye HCTOYHUKY 3arpsA3HEHUs BO3AYyXa U IPYHTOBBIX BoI», «[louBa —
BaXKHEMIIas cocTaBisitomias ouocgeps», «PakTopbl Jerpajalun Mo4B»,

«[TapHukoBbIi 3¢ dexT», «DPaKTOpbl paiOaKTUBHOIO 3arpsi3HeHus Ouocdeps», «OO0mas
CTpyKTypa Omocdeps», «PacmpoctpaneHue xuzHu B Ouocdepe», «O30HOBBIA 3KpaH
ounocheps», «Kpyrosopor yriepoga B Ouochepe», «Kpyropopor asora B NpPHUPOIAE»,
reoxpoHoJiornyeckas Tadiauma

3.2. AudopmanuoHHoe odecneyeHue
NupopmannonHoe odecriedueHre 00y4eHUs COAEPKUT MePeueHb PEKOMEHIyEMbIX Y4eOHBIX
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Ilepeuens UHTEpHET-pECypCcoOB
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3.3 Odpa3oBaTeIbHbIE TEXHOJIOTHH

Ilpu peanusamuu yd4eOHOrO MpEAMETa HCIONB3YIOTCSA pPa3iHyYHble 00pa3oBaTeIbHBIC
TEXHOJIOTUH, B TOM YHCJIC TUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH, SIEKTPOHHOE 00YUEHHE.

— Tlpu peanu3zanuu yueOHOTO IPEAMETA HCIIOIb3YIOTCS AKTHBHBIC U HHTEPAKTUBHBIC (POPMBI U
METO/IbI O0YUCHHS:

— TCXHOJIOTHUU COTPYAHHUYICCTBA,

— IHPOCKTHBIC TCXHOJIOI'UH,

— TEXHOJIOTHUH MPOOIIEMHOTO U IMYHOCTHO-OPHEHTHPOBAHHOTO O0YJEHHUS,

— UTPOBBIC TEXHOJIOTUH (POJICBBIC U JICIOBBIC UTPHI);

— KeHC-TeXHOJIOTHH,

— MOJyJIbHBIE TEXHOJIOTHH;

— TEXHOJIOTUH Pa3BUTHSI KPUTHYECKOTO MBIIIIJICHHUS;

— TEXHOJIOTUH Pa3BUBAIOIIETO OOYUCHUS;

— HWHTCPAKTUBHBIC MCTOABI 06yT~ICHI/I$I H ap.

4. KOHTPOJIb M1 OIIEHKA PE3YJBTATOB OCBOEHUSI YUEBHOM JUCIIUILINHBI
KoHTponb M oOlLleHKa pe3yabTaToB OCBOCHHS Y4eOHOW JAMCHUIUIMHBI OCYLIECTBISETCS
npenojaBaTesieM B XO0J€ CTapTOBOM JUArHOCTHKHU, TEKyIIEH W TEeMaTH4YEeCKOW MarHOCTUKU (YCTHOTO
orpoca, IPOBEIEHUS MPAKTUYECKUX 3aHATUH, J1aOOPATOPHBIX 3aHATHH, MUCbMEHHBIX KOHTPOJIBHBIX padoT,
TECTUPOBAHUS), @ TAKXKE B PE3YJbTATE BBIITOJHEHUS 00yUYaIOUMMUICS UHIMBUYaJIbHBIX 3aJaHUH, IPOEKTOB,
UCCIIEI0BAHUMN.

B cootBeTcTBUM ¢ y4eOHBIM IIJIAHOM MPOMEKYTOYHAs aTTeCTalUs M0 Y4eOHON TUCLMILIMHE
IpeaycMOTpeHa B (opMe KOHTPOJIBHOTO ypoka. JIJisi KOHTPOJIS M OIEHKH DPE3YJIbTaTOB OCBOCHMS
y4eOHOI TUCIMITIIMHBI pa3paboTaH (OH OLIEHOUYHBIX CPEJICTB.

PesynpTaThl 00yueHUs! pacKphIBalOTCS Yepe3 YCBOSHHbBIE 3HAHUS U NMPHOOpPETEHHbIE yMEHUS,
HarpaBJIeHHbIE Ha (popMUpOBaHUE OOITUX KOMIIETEHITUH.

Pesynbrarsl 00yueHus (mpeaMeTHbIE)

Ha YpOBHE Y4eOHbIX JeHCTBUI

DopMBI U METOJIBI KOHTPOJISI U OIICHKHU
PE3yNbTAaTOB O0yUYEHUS

CdopMnpoBaHHOCTh 3HAHMII O MECTE M POIH | Texymmii KOHTPONb B (JOPME OLEHKM YCTHBIX

Ouonornn B CHCTEME  HAYYHOTO  3HAHUS | cooGmenuii Ha y4eGHOM 3aHATHH,
CCTCCTBCHHBIX  HAyK, B (bOEMHPOBaHHH TEKYIHU KOHTPOJIb B (POpME OLEHKH KpPaTKOTOo
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI

KOHCIIEKTa 110 TeME Y4eOHOTO 3aHSTHSI.
MUpa M HAy4yHOrO MHPOBO33pEHHUS, O BKJaJe

POCCUICKMX M 3apyOeKHBIX Y4EHBIX-OHMOJIOTOB B
pazBUTHE Ouosioruy, (YHKIIMOHATEHOM
IPaMOTHOCTH YeJIOBEKa JUIsl PeIICHHsI dKU3HEHHBIX
3ajau;

[IpomexyTouHas aTTecTaluu B
nudepeHITMpPOBaHHOTO 3auera B
MMUCHbMEHHOM KOHTPOJIBHOU PabOThI

dbopme
BUJIC
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Ymenne pacKpbIBaTh coJiep)KaHue
OMOJIOTUYECKNX TEPMHHOB W TIOHSATHU: XU3Hb,
KJIETKa, OpraHu3M, MeTabo11u3M (0OMEH BEIIEeCTB U
MIpEeBpAICHAIE JHEPTUN), roMeocTas’
(camoperyisitusi),  ypOBHEBash ~ OpraHU3aIus
AKHUBBIX CHUCTEM, CaMOBOCITPOU3BE/ICHUE
(penpoaykius), HACJICJICTBEHHOCTb,
W3MEHUYUBOCTh, POCT MW  pa3BUTHE;  BUJ,
TOMYJISIUS, TEHO(MOHI, DBOJIOIMS, BUKYIIUE
cwtbl ((haKTOPBI) IBOJIOIUH, TPUCIIOCOOTICHHOCTh
OpPraHU3MOB, BHJI000pa30BaHHE, DKOJIOTHYECKUE

Texymmii KOHTPOJIB B (hopMe YCTHOTO OIpoca,
IMUCBbMCHHOT'O OITPpOCa, OLICHKU YCTHBIX
cooOmIeHni o uroram paboThl B IPYIIE, OEHKH
BBIITOJIHEHUS KPATKOT'O KOHCIIEKTA.

[IpomexxyTounas arrectanuu B popme
Qg QepeHIIMPOBaHHOTO 3a4€Ta B BHJIE
MUCHbMEHHOM KOHTPOJIBHOMH paboThI

(bakTopsl, HKOCHUCTEMA, MPOIYLIEHTHI,
KOHCYMEHTBI, PEIYyICHTHI, e MUTaHHS,
IKOJIOTUYECKast nUpamMuza, OMOTeOoIICHO3,
ouocdepa;

VYMeHue wu3naratb ~ OMOJIOTHYECKHE  TEOPHHU
(kyeTodHas,  XPOMOCOMHas,  MyTal[OHHAas,

LEHTpaJIbHAsl JIoTMa MOJIEKYJIIPHOH OHOJIOTHH,
3BOJIIOIMOHHAs Teopus 4. [apBuHa,
CHUHTETHYECKasi TEOpHsl 3BONIOLMHK), 3aKoHBI (I'.
Mennens, T. Moprana, H.M. Basuiosa,
3apOIBIIIEBOTO CXOJICTBa K.M. Bapa,
YEpeIOBaHUs TJIABHBIX HAIPaBICHUN W IIyTed
sBomoru A.H. CeBeprosa, yuenust o 6uochepe
B.M. Bepnanckoro) u yuenus (0 IeHTpax
MHOroo0Opasusi U MPOUCXOXKACHUS KYJIbTYPHBIX
pactennii H.W. BaBuiosa), onpenensiTe rpaHULbI
UX IPUMEHUMOCTH K JKHBBIM CUCTEMaM;

Texymmii KOHTPOJIB B (hopMe YCTHOTO OIpoca,
NUCHbMEHHOTO OIPOCa, OLIEHKU YCTHBIX
cO0011IeHUH 110 UTOram paboThl B IPYIIIE, OLIEHKU
BBITNIOJIHEHUS KPAaTKOI'O0 KOHCIIEKTA.

[IpomexyTouHas aTrectanuu B popme
TudQepeHIIMPOBaHHOTO 3a4eTa B BUJIE
MMCbMEHHOW KOHTPOJIBHON pabOThI

YMeHue BiaZeTb METO/JaMU HAayYHOTO IMO3HaHUS
B Ouojoruu: HaONIOJEHHE M OIUCAaHHUE >KUBBIX
CUCTEM, IPOLECCOB U SIBIICHUH, OpraHu3auus U
NpoBe/ieHHEe  OMOJIOTMYECKOr0  IKCIEPUMEHTA,
BBI/IBIDKEHUE TUIIOTE3b], BBISBIIEHUE 3aBUCUMOCTH
MEX]y UCCIEeyeMbIMU BEIMUYUHAMHU, OOBSICHEHUE
MOJIYyYEHHBIX  PE3yJbTaTOB,  HCIOJb30BAaHHBIX
HAy4YHBIX TOHSTHH, TEOPUH M 3aKOHOB, YMEHHE
JieNaTh BBIBOJABI HAa OCHOBAaHMM MOJIYYEHHBIX
pE3yJIbTATOB;

Texymumii KOHTPOJIb B (hopMe YCTHOTO OIpoca,
NUCBbMEHHOTO OIPOCa, OLICHKU YCTHBIX
cooO1IeHnH o uToram paboThl B IPyIIIe, OLEHKU
BBITNIOJTHEHMSI KPAaTKOIO0 KOHCIIEKTa, OLEHKU
OTYeTa 10 MPAKTUYECKUM 3aHATUAM,
1a60paTOPHBIM 3aHATHSIM

[IpomexyTouHas aTTectanuu B popme
g depeHIIMPOBAaHHOTO 3a4eTa B BUJIE
MMCbMEHHOW KOHTPOJIbHOM paboThI

YMeHue BBIACNATh CYIIECTBEHHBbIC MPU3HAKU
BHPYCOB, KJIETOK IPOKApUOT U  DYKapHOT,
OIHOKJIETOYHBIX 31 MHOTOKJIETOYHBIX
OpraHWU3MOB, OCOOEHHOCTH TMPOIECCOB: OOMEHa
BEIIECTB W TMPEBpAIICHUS HHEPrUU B KIIETKE,
(doToCHHTE3a, IIIACTHYECKOTO W YHEPTeTUIECKOTO

oOMeHa,  XEMOCHHTE3a,  MHTO3a,  Mcio3a,
OTUIOZIOTBOPEHUS, Pa3MHOXKEHUS,
WHIUBUAYAITBHOTO pa3BHUTHS opranm3ma

(oHTOTEHE3); BUIOB, MOMYJSIUN, MPOAYIEHTOB,
KOHCYMEHTOB, PpEAYLICHTOB, OHMOTeOlIEHO30B U
IKOCHUCTEM, 0COOEHHOCTH MIPOIIECCOB:
HaCHeHCTBeHHOﬁ HU3MCHUYHNBOCTH, CCTCCTBCHHOI'O

Texymuit KOHTPOJIb B (hOpMeE YCTHOTO OIpoca,
MUCHMEHHOTO OTPOCa, OIEHKH YCTHBIX
CO0O01IeHUH TI0 UTOraMm paboThI B TPYIIIE, OLIEHKU
BBINOJIHEHUS KPATKOTO KOHCIIEKTa, OLEHKU
OTYeTa MO MPAKTUUYECKUM 3aHATHSIM,
1a60paTOPHBIM 3aHATHIM

[IpomexyTouHas arTecTanuu B opme
nudepeHIMPOBAaHHOTO 3a4€Ta B BUJIC
MUCHbMEHHOW KOHTPOJIBHOU PabOThI
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otOopa, BHUI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH
OpPTraHU3MOB, JACUCTBHS YKOJIOTHUECKUX (DaKTOPOB
Ha OpraHu3Mbl, TEPEHOCa BEIIECTB M IOTOKA

OHCPIrun B 9KOCHUCTEMAX, AHTPOITOTCHHBIX
W3MEHCHHI B JKOCHUCTEMax CBOCH MECTHOCTH,
KpPYroBOpOTa BCILICCTB

1 OMOT€OXMMHYECKHUX IIMKJIOB B Onocdepe;

YMeHHe TpPUMEHSTHh MOJNyYCHHbIC 3HAHUS IS
OOBSICHEHUSI ~ OMOJIOTMYECKUX  TPOIECCOB U
SIBIICHHM, Il TIPUHSATHS MPAKTHYECKUX PEIICHUN
B TOBCEJHEBHOW XHU3HU C IENBIO OOeCTieueHus
0€30MaCHOCTH CBOETO 3JIOPOBbSI M 3JIOPOBBS
OKpYXAIOIIUX  JIIOJEeH, COONIOJIEHUST  HOPM
IPaMOTHOTO  TIOBEACHHUS B  OKpYXKaroleh
MPUPOJHON cpefe, MOHMMaHuEe HEOOXOAUMOCTH
WCIIOJIb30BAHUS JIOCTHKCHUN COBPEMEHHOU
OMOJIOTUU M OMOTEXHOJIOTHHA Ul PallMOHATBHOTO
MIPUPOJIOTIOIL30BAHHS,

Texymmmii KOHTPOJIb B (hOpME OILIEHKH OTYETA IO
IPaKTUYECKUM 3aHATHSIM, J1aDOPaTOPHBIM
3aHATHIM

[IpomexyTouHas arrecTanuu B hopme
b hepeHIIMPOBAaHHOTO 3a4eTa B BUJIE
MMCbMEHHOW KOHTPOJIbHOK PabOThI

YMeHue pemarh 3JEeMEHTApHbIE TeHETHYECKUE
3ala4yd Ha MOHO- M JAWTUOPUIHOE CKpellMBaHuE,
CLICTUICHHOE HAacJIeJJOBAaHUE, COCTAaBIISITb CXEMBbI
MOHOTHOPHUIHOTO CKpEIIUBaHUS TUTSE
MpeACKa3aHusi  HACIEJOBaHUS MPU3HAKOB Y
OpPraHM3MOB;  COCTaBIIAITb CXEMbI  IEpeHoca
BEILIECTB U SHEPTHH B DKOCHUCTEMaxX (IIEeTH
MUTaHUSA)

Texyiuii KOHTPOIb B (hOpMe OLIEHKH OTYEeTa 10
MPAKTUYECKUM 3aHATUSIM, TaO0OPATOPHBIM
3aHITHIM

[IpomexyTrouHas arrecTanuu B popme
g depeHIIMPOBAaHHOTO 3a4eTa B BUJIE
MMCbMEHHOW KOHTPOJIBHON pabOThI

YMeHue BBIIIOJIHATH nabopaTtopHbie u
NpakTHYeCKre padoThl, COOMOAATh MpaBUiIa MPU
padore ¢  y4eOHBIM W  J1TaOOpPaTOPHBIM
00opynoBaHUEM;

TCKYH_IHﬁ KOHTPOJIb B (I)opMe OICHKH OTYCTA 110
IMPAKTUYCCKUM 3aHATHAM, J'Ia60paT0pHBIM
3aHATUAM

IIpomexyTounas aTTecTanuu B popme
g depeHIIMPOBAHHOTO 3a4eTa B BUJIE
MMCbMEHHOW KOHTPOJIBHON pabOThI

YMenue KPUTHYECKH
HMHTEPIIPETUPOBATH
OMOJIOTHYECKOTO  COJIEPXKAHUS, BKIIIOYAIOIIYIO
IICEB/IOHAYYHbIE 3HaHUSA u3 pa3INYHBIX
UCTOYHHUKOB (CpeicTBa MaccoBOW HH(pOpMAIHH,
Hay4YHO-TIOMYJISIPHBIE ~ MaTepHallbl), ATHYECKUE
aCIeKTbl ~ COBPEMEHHBIX  HCCIEAOBaHUN B
OMOJI0T UM, MEUIIHE, OMOTEXHOIOTHH;

OLICHMBATh U
MH(pOpMaLIHIO

Texyiuii KOHTPOJIb B (hOpME YCTHOTO OIpoca,
MMCBMEHHOT'O OIIPOCa, OLIEHKU YCTHBIX
COO0O0IIeHUH TI0 UTOTraM padoOThl B TPYIIE, OLEHKU
BBITIOJTHEHUS] KPATKOTO KOHCIIEKTa, OLIEHKH
OTYeTa M0 MPAaKTUYECKUM 3aHATUSAM,
71a00paTOPHBIM 3aHATHSIM

[IpomexyTrouHas aTTectanuu B popme
KOHTPOJIBHOTO YpPOKa B BUJIE
MMCbMEHHOW KOHTPOJIbHOM paboThI

VYMeHune co3xaBaTh COOCTBEHHBIE MUCHMEHHBIE U
YCTHBIE COOOIIEHUs, 00001Ias OHOIOrHYECKYIO
nHpOpMaNUI0 W3  HECKOJBKUX  HCTOYHHUKOB,
IPAaMOTHO HCIIOJIb30BaTh IOHATUWHBIN anmapar
OHOJIOTHU.

Texymumii KOHTPOJIb B (hopMe YCTHOTO OIpoca,
MMACbMEHHOI'0 OIIPOCa, OLEHKHU YCTHBIX
co0OmIeHNH 0 UToraM paboThl B IPYIIIE, OLEHKU
BBIITOJIHCHUS KPATKOI'O KOHCIIEKTA, OLICHKU
OTUCTA 10 NPAKTUYICCKHUM 3aHATHAM,
1a00paTOPHBIM 3aHATHIM
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[IpomexyTounas artectanuu B popme
KoHnTtposbHOro ypoka B Buzie
MUCHbMEHHOM KOHTPOJIBHON paboThI
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IIpuaoxenne 1

Tembl HHIAUBUAYAJIBHBIX IIPOCKTOB

Ne n/mt Tema MHAMBUYAIBHOTO IIPOEKTA
1. buonuka B uckyccrse
2. JlpeBecrHa B ObITY U CTPOUTENIBCTBE
3. BinsiHue noBapeHHOU COJIM, IPUMEHSEMON B IIPOTUBOTOJIOJIEAHBIX CMECSIX, HA PACTCHUS

Tra30HOB

Hemorpaduueckuii TOpTpeT KOJIIe KA

JIn3aiiH IPUKOJUIEIKHON TEPPUTOPUH

Jun3aliH JayHOTO y4yacTKa

buonuka. TexHuueckuii B3 Ha )KUBYIO IPUPOAY.

buoputmsl B npodeccruoHabHON 1€ATEeNbHOCTH

Ol N o~

JlauHbIl y4acTOK KaK 9KOCUCTEMA

10. HSy‘leHI/IC HpO6HeMI>I CTpaxa CTYACHTOB IIEpCa HY6J'II/I‘IHBIMI/I BBICTYITICHUAMU

puioxenne 2
JIn4HOCTHBIE pe3y/IbTaThl

JInyHoCTHBIE pe3yabTaThl, onpeaeaedusie PI'OC COO
JIPrB.1 chopMUPOBAHHOCTD TPAXKAAHCKOW MO3MIMU O0YYaIONIETOCcsi KaKk aKTUBHOTO W OTBETCTBEHHOTO 4JIeHA
POCCHIICKOro 00IIEeCTBa;
JIPrB.2 oco3HaHue CBOMX KOHCTUTYLIMOHHBIX NPaB U 0053aHHOCTEH, yBaKEHHE 3aKOHA U IIPABOIIOPSAKA;
JIPrB.3 npuHATHE TPAIUIIMOHHBIX HAIMOHAIBHBIX, 00IIEYETIOBEYECKUX TYMAaHUCTHUECKUX U JIEMOKPATUIECKUX
LICHHOCTEH;
JIPrB.4 rOTOBHOCTB MPOTHBOCTOSTH UAEOJIOTHH SKCTPEMHU3Ma, HAMOHAIM3Ma, KCeHO(POOUH, TUCKPUMHUHALIUH
IO COLMATIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM NTPU3HAKaM;
JIPTB.5 TOTOBHOCTH BECTH COBMECTHYIO JI€ATENBHOCTh B MHTEpEcax IPaKAaHCKOTO OOIIecTBa, y4acTBOBAaTh B
caMOyIIpaBJeHnH B 00111€00pa30BaTeIbHOM OpraHu3aluy 1 JeTCKO-IOHOIIECKUX OpraHN3alHsIX;
JIPrB.6 ymeHue B3auMOJI€HiCTBOBATh C COLMAJIbHBIMUA MHCTUTYTAMH B COOTBETCTBHHM C MX (PYHKIMAMHU U
Ha3HAYECHUEM;
JIPrB.7 rOTOBHOCTH K TYMaHUTAapPHOU U BOJIOHTEPCKOU JEATENBHOCTH;

NaTPUOTUYECKOE BOCIIUTAHHE:

JIPnB.8 chopMHUPOBAaHHOCTH POCCHMCKOW TPaKJAHCKOW HACHTUYHOCTH, MATPUOTH3MA, YBAKEHHUS K CBOEMY
HapoAay, 4yBCTBa OTBETCTBEHHOCTH INepen PoauHOM, roprocTH 3a cBoil Kpail, cBoro PonuHy, cBOM A3BIK M
KyJbTypY, IPOLIOE U HACTOSIIEE MHOMOHAIMOHAIBHOI0 Hapoja Poccuy;

JIPnB.9 meHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U MPHUPOTHOMY HACIEIHIO,
NaMATHHUKaM, TpaauuusaM HapoaoB Poccun, noctmxennaM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U
TpyAe;

JIPuB.10 wpeiiHas yOeXJeHHOCTh, TOTOBHOCTh K CIIY)KEHHIO M 3ammre OTedecTBa, OTBETCTBEHHOCTHh 33 €ro
cyns0y;

IyXOBHO-HPAaBCTBEHHOE BOCTIMTAHWE:

JIPauB.11 oco3Hanue qyXOBHBIX IIEHHOCTEH POCCUNUCKOIO HAPOJa;

JIPmaB.12 chopMupOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHIECKOTO TTOBEICHIS;

JIPguB.13 cIIOCOOHOCTH OIEHHWBATH CHUTYallMI0O M MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

JIPnuB. 14 0cO3HaHWE TUYHOTO BKJIaJa B MOCTPOCHUE YCTOWYMBOTO OYAYIIIETO;
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.HP):[HB.IS OTBCTCTBCHHOC OTHOLICHUC K CBOMM POAUTCIIAM U (I/IJ'II/I) APYTUM WiICHAM CEMbHU, CO3JaHUIO CCMbH Ha
OCHOBC OCO3HAHHOT O IPUHATUA HCHHOCTCﬁ CEMEHHOM JKU3HU B COOTBETCTBHUU C TpagurudaM1 HapOJ0B POCCI/II/I;

ACTETUYECKOE BOCIINTAHHE:
JIP3B.16 scTeTnyeckoe OTHOIIEHWE K MHPY, BKIIOYAst ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA,
CIIOpTa, TPY/a U OOIIECTBEHHBIX OTHOIICHUM;

JIP3B.17 crioCOOHOCTh BOCIPUHUMATH Pa3IMYHbIC BUJBI UCKYCCTBA, TPAIUIIMA U TBOPYECTBO CBOETO M JAPYTUX
HapOOB, OIIYIIaTh SMOIIMOHAIFHOE BO3ACUCTBHE ICKYCCTBA;

JIP3B.18 y0OexJIeHHOCTh B 3HAYUMOCTH JUIsSl JIMYHOCTH U OOINECTBA OTCUSCTBEHHOTO M MHPOBOIO HCKYCCTBA,
STHUYECKUX KYIbTYPHBIX TPAIUIUI U HAPOJHOT'O TBOPUECTBA;

JIP3B.19 roTOBHOCTH K CaMOBBIPAKEHHUIO B Pa3HBIX BUIaX MCKYCCTBA, CTPEMJICHHUE MPOSBIATH KauecTBa
TBOPYECKOM JINYHOCTH;

busnyeckoe BoCOUTaHKE:

JIP$B.20 chopMuUpOBaHHOCTE 3IOPOBOTO U OE30MMACHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
37I0pPOBBIO;

JIPGB.21 moOTpeOHOCTHP B (UIMUECKOM COBEPIICHCTBOBAHUM, 3aHATHSAX CIHOPTHBHO-03/I0POBUTEIHHON
JeATeNIHOCTBIO;

JIP}B.22 akTHBHOE HENPUITHE BPEIAHBIX MPUBBIYEK M MHBIX (pOpM NMpUUMHEHUS Bpeaa GU3HIECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

TPYJOBOE BOCIIUTAHUE:
JIPTB.23 rOTOBHOCTSH K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYIOIIO0HE;

JIPTB.24 rOTOBHOCTh K aKTUBHOU JEATEIbHOCTH TEXHOJOTMYECKON U COLUAIbHON HANPaBJICHHOCTH,
CHOCOOHOCTh MHULIMUPOBATH, IUIAHUPOBATH 1 CAMOCTOSITEIBHO BBIIOJIHATH TAKyIO AEATEILHOCTD;

JIPTB.25 uHTEpEC K pa3iuyHbIM chepaM npodheCCHOHAIBHON IS TeIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIH
BbIOOp Oyayuiel mpodeccun 1 peaan30BbIBaTE COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

JIPTB.26 TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO H CAMOOOPA30BaHUIO Ha MPOTHKEHUH BCEH JKNU3HHU;

JKOJIOTMYECKOE BOCTINTAHHE:
JIP3xB.27 cOpMHUPOBAHHOCTh SKOJOTHUECKOW KYJIBTYyphl, TOHUMAaHUE BIUSHUSI COIHAIEHO-)KOHOMUYECKIX
MIPOIIECCOB Ha COCTOSIHUE TIPUPOIHON U COITUAIBHOM Cpe/Ibl, OCO3HAHUE TII00ALHOTO XapaKTepa DKOIOTHIECKIX
pooJieM;

JIP3kxB.28 myaHMpOBaHHE W OCYLIECTBICHHWE JEHCTBUII B OKpYy)Kalolled cpele Ha OCHOBE 3HAHHA Ilenel
YCTOMUYMBOIO Pa3BUTHA YEJIOBEUECTBA;

JIP5kB.29 aKTHBHOE HETIPUATHE ACUCTBHUH, IPUHOCSIINX BPE]l OKPYKAIOIIEH cpee;

JIP3kB.30 yMeHHE TNPOTHO3UPOBATH HEONAroNPHUATHBIE AKOJOTMYECKHE IMOCIEACTBHS IPeIPUHAMAEMbIX
JIEUCTBUIA, IPEIOTBPAILATD UX;

JIP3kB.31 paciupenne onbiTa AesITEIbHOCTH SKOJIOTHIECKON HAIIPABICHHOCTH;

IIEHHOCTH HAYYHOT'O ITO3HAHUS:
JIPHN.32 chopMUpOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00IIIeCTBEHHOHN TIPAKTUKH, OCHOBAHHOTO HA TUAJIOTEe KYJBTYp, CIIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTAa B
MOJIUKYJBTYPHOM MUDE;

JIPHI.33 coBepIIeHCTBOBAaHUE SI3BIKOBOM M YUTATENIbCKOM KYJNBTYpbl KaK CPEACTBA B3aUMOJCHCTBUS MEXKIY
JFOJTEMHU 1 TIO3HAHUS MUPA;

JIPH.34 oco3HaHWE IIEHHOCTH HAyYHON JESTEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO U
UCCIEI0BATENBCKYIO JEATEIbHOCTh HHAUBUIYAIBHO U B TPYIIIIE.

JIMYHOCTHBIE Pe3yabTaThl, ONpelejieHHbIE OTPACJeBbLIMH TPeOOBAHMIMH K [eJIOBBLIM KauyecTBaM
JINYHOCTH.

JIPoTp.35 mposBiAOmMKN IEHHOCTHOE OTHOIICHHWE K KYJIBTYPE W HMCKYCCTBY, K KYJNBTYpe PEUd W KYyJIbType
MOBEJCHUS, K KPacoTe U TapMOHUU

IIpunoxenue 3
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MertanpeamMeTHble pe3yJibTaThbl

2.2.1. OBnajicHNE YHUBEPCATBLHBIMH YI€OHBIMU [TO3HABATEIHHBIMU JICHCTBUSIMU:

a) 0a30BBIC JJOTUUECKHE JICHCTBUS:

M.1 camocrosTenbHO (HOpMYIUpPOBaTh M AKTyalIM3UPOBaTh MpoOOJIeMy, paccMaTpuBaTh €e
BCECTOPOHHE;

M.2 ycTaHaBiIMBaTh CYIIECTBEHHbIN MIPU3HAK UM OCHOBAHUS JUJISl CPaBHEHUS, Ki1accu(UKauu
1 0000IIEeHH;

M.3 onpenensarts 1enu AesTeIbHOCTH, 33/1aBaTh NapaMeTPbl U KPUTEPUU UX JOCTUKCHHUS,

M.4 BBISBISTH 3aKOHOMEPHOCTH M IIPOTUBOPEYUS B pACCMATPUBAEMBIX SBJICHUSX;

M.5 BHOCUTH KOPPEKTHBBI B JESATEIBHOCTb, OLEHUBAaTh COOTBETCTBHE PE3YJbTAaTOB LIEJSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

M.6 pa3BuBaTh KpeaTUBHOE MBILUICHUE TP PEHICHUH KU3HEHHBIX MPOOJIeM;

0) 6a30BBIC UCCIIEAOBATEIIbCKUE ACHCTBUS:

M.7 BnaneTh HaBbIKAMHU y4€OHO-HCCIIEOBATENLCKON U MPOEKTHON JEATEIIbHOCTH, HaBbIKAMU
paspetneHus npoodiem;

M.8 crmocoOHOCTh M TOTOBHOCTB K CAMOCTOSITEIIEHOMY IIOMCKY METOJIOB PEIICHHSI IPAKTHYICCKHUX
3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOAO0B MO3HAHUS;

M.9 oBnaaeHue BUAAMH JIEATEIBHOCTH MO MOJYYCHHIO HOBOTO 3HAHHS, €r0 MHTEPIIPETAIUH,
peoOpa3OBaHUI0 M MPUMEHCHHWIO B PA3JIMYHBIX YYEOHBIX CHUTYAIUSAX, B TOM YHUCIIC MPHU CO3JIaHUU
y4€OHBIX U COLUATBHBIX MPOEKTOB;

M.10 ¢opMupoBaHHE€ HAYYHOTO THUIA MBIIUICHUS, BJIAJICHUE HAYYHOW TEPMHUHOJIOTHEH,
KITFOYEBBIMU MTOHATHSAMHU U METOJIaMU;

M.11 craButh U GOpMyTUPOBATH COOCTBCHHBIC 3a7a4d B 00pa30BATEIIBbHON JNEATEIHLHOCTH H
YKU3HEHHBIX CUTYaIUX;

M.12 BBIABIATH NPUUYMHHO-CIIEACTBEHHBIE CBS3M M aKTyallU3UpOBaTh 3a7ayy, BbIIBUTAThb
TUIIOTE3Y €€ PELIEHUs, HaXOIUThb apryMEHTBI JJI J0Ka3aTeJIbCTBA CBOMX YTBEP)KIEHHH, 3a/laBaTb
napamMeTpbl U KpUTEPUU PeIIeHUS;

M.13 aHanu3upoBaTh IOJIyY€HHBIE B XOJ€ pEUICHHs 3alaud pe3yJbTaTbl, KPUTUUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;
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M.14 naBath OLIEHKY HOBBIM CHUTYallUsM, OLIECHUBATh TPUOOPETEHHBI OIBIT;

M.15 paspabaTeiBaTh IUIAaH peIIEHUS NPOOJIEMbI C YYETOM aHaIKW3a HMMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEpHUAIbHBIX PECYPCOB;

M.16 ocymecTBIATh IeNICHANPAaBICHHBIN MOUCK MEPEHOCA CPEACTB U CIIOCOOOB JCHCTBUS B
po(heCcCHOHATLHYIO CPEy;

M.17 yMmerp TEpEeHOCHUTh 3HAHHMA B IIO3HABATEIBHYID M MPAKTHYECKYIO 0O0JIaCTH
KHU3HEIEATEIIbHOCTH;

M.18 ymMeTh MHTETpUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

M.19 BbIIBUTATH HOBBIE UIEH, IIPEAJIATaTh OPUTHHAIBHBIC TOAX0/Ibl U PEILICHMS;

M.20 cTaBuTh MPOOJIEMBI U 3a/1a4H1, TOMYCKAIOIINE AIbTEPHATHBHBIC PEIICHUS;

B) pabota ¢ nH(opMaIen:

M.21 BnazeTh HaBBIKAMHM IOJYyYEHUS HMHPOPMAIMM W3 MCTOYHUKOB pAa3HBIX THUIIOB,
CaMOCTOSITENIFHO OCYIIECTBISATh IOWCK, aHAIW3, CUCTEMATH3AaIlMI0O M WHTEPIPETANN0 HH(OpMAIHH
pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

M.22 co3niaBaTh TEKCTHI B pa3IMUHBIX (popMaTax ¢ ydeToM HazHaueHHst HHGOpMaLUU U 1eJIeBOH
ayJMTOpUH, BBIOMpAst ONTUMANIBbHYIO (POPMY IIPEICTABICHUS U BU3yaIU3alluH;

M.23 oueHuBaTh 10CTOBEPHOCTH, JETUTUMHOCTh MH(POPMALIUH, €€ COOTBETCTBHE IIPABOBBIM U
MOpaJIbHO-3TUYECKHM HOpMaM;

M.24 wucnonb3oBath cpencTBa HWH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHbIX 3a/1a4 ¢ COOII0AeHuEM TpeOOBaHUM
SPrOHOMMKH, TEXHUKU 0E30IIaCHOCTH, TMUTMEHBI, PECYpCOCOEPEKEHUS, IPABOBBIX U ATUYECKUX HOPM,
HOPM HH(pOPMAIIMOHHOH 0€3011acHOCTH;

M.25 BnazeTh HaBbIKAMHM paclo3HaBaHMs W 3alIUThl WHGpOpManMM, HH(YOPMAIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

2.2.2 OBnajieHNe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUAMMU!

a) o0rieHue:

M.26 ocyiecTBISITh KOMMYHUKAIIUU BO BCeX cpepax >KU3HU;

M.27 pacmno3HaBaTh HEBepOAJIbHBIC CpPEACTBA OOIIECHUS, MOHUMATh 3HAYCHHE COIMATBHBIX
3HAKOB, PACIO3HABATh MPEANOCHIIKNA KOHQIMKTHBIX CUTYallui U CMATYaTh KOHQIUKTHL;

M.28 BrageTh pa3IMUYHBIMU CIIOCOOAMHU OOIIIEHUS U B3aUMOICUCTBUS;

M.29 aprymMeHTHpOBaHHO BECTH AUAJIOT, YMETh CMATYaTh KOH(IUKTHBIE CUTYallUH;

M.30 pa3BepHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB;

0) COBMECTHasI IeITEIIbHOCTb:

M.31 noHUMaTh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHOW PabOTHI;

M.32 BBIOMpaTh TEMATHKY MU METOJbl COBMECTHBIX JEHCTBHI C Yy4eTOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4IEHa KOJUIEKTHBA,

M.33 npuHMMATh LEIM COBMECTHOM JESATEIBHOCTH, OPraHW30BbIBaTH U KOOPAMHHPOBATh
JNENCTBUSA MO €€ JOCTHXKEHUIO: COCTABJIATH IUIAaH JNEHCTBUH, paclpelesaTh Poju C Y4eTOM MHEHMH
YYaCTHHUKOB 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI,

M.34 oneHnBaTh Ka4€CTBO CBOETO BKJIAJA U KAXKIOT0 YYaCTHHKA KOMaH/bI B OOl pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

M.35 npeanaratb HOBBIE MPOEKTHI, OLIEHUBATH UAEU C MO3ULUN HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

M.36 KOOpPIMHHPOBATH M BHINOJHATH pabOTy B YCIOBUSX pPEATbHOTO, BUPTYaJbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOACHCTBUS;

M.37 ocCylecTBIATh MO3UTUBHOE CTPATETMUECKOE IOBEJCHHME B PA3JIMYHBIX CUTYalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

28



2.2.3 OBnajicHUE VHUBEPCAIBHBIMU DETYIASATUBHBIMU ICHCTBUSMU:

a) caMOOpraHu3alus:

M.38 caMOCTOSTENBHO OCYIIECTBIIATH I103HABATEIbHYIO JI€ATEIbHOCTh, BBIABIATH POOIEMBI,
CTaBUTb U (OPMYJIHUPOBATh COOCTBEHHBIC 33JaYd B 0Opa30BaTEIbHOIN NEATEIbHOCTH U KU3HEHHBIX
CUTYalLUsX;

M.39 camoCTOATENBHO COCTABIATD IJIaH PELICHUSI TPOOJIEMBbI C YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTCHUH;

M.40 naBaTh OLIEHKY HOBBIM CUTYAIIUSIM;

M.41 pacmupsaTh paMKH y4eOHOT0 ITpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;

M.42 nenath OCO3HAHHBIN BBIOOD, ApIYMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

M.43 oneHuBaTh NPUOOPETEHHBIN OIIBIT;

M.44 cnoco6cTBoBaTh (OPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOM 3pYIUIMHU B Pa3HbIX
00JacTsX 3HaHUH, IOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTeNbHbIN U KYJIbTYpPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

M.45 naBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

M.46 BianeTh HaBBIKAMH II03HABATENFHOW pEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHU;

M.47 ucnonp30BaTh NpUEMbI peIeKCHH ISl OLEHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHHUS;

M.48 ymeTh OLleHUBAaTh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKCHHUIO;

B) SMOLMOHAJIbHBIN HHTEIJUIEKT, IPEAI0Iaralouiui chOpMUPOBAHHOCTS!

M.49 camoco3HaHus, BKIIOYAIOLIETO0 CIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAILHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS pa3BUTHs COOCTBEHHON SMOLIMOHAIBHOM cephl, ObITh YBEPEHHBIM B ce0€;

M.50  camoperynMpoBaHHUS,  BKJIIOYAIOLIETO  CaMOKOHTPOJb, YMEHHME  IMPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MTOBE/ICHNE, CIIOCOOHOCTD a/1aliITUPOBATHCS K AMOIIMOHAILHBIM U3MEHEHUSIM U
HPOSBIATE THOKOCTH, OBITH OTKPBITHIM HOBOMY;

M.51 BHyTpeHHEW MOTHBAlLlMH, BKJIIOYANOIIEH CTPEMJICHHE K JOCTMIKEHUIO LENH U YCIEXY,
ONTUMU3M, HHAIIMATUBHOCTh, YMEHHE JEHCTBOBATh, NCXO/I U3 CBOMX BO3MOKHOCTEH;

M.52 smnaTtuu, BKIHOYAIOIMIEH CIIOCOOHOCTh MOHUMAaTh AMOLIMOHAIBHOE COCTOSIHHE JIPYTHX,
YUUTBIBaTh €0 IPU OCYIIECTBIEHUU KOMMYHUKALIUU, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

M.53 couunanbHbIX HABBIKOB, BKJIIOUYAIOIINX CIOCOOHOCTh BBICTPAUBATh OTHOIIECHHUS C APYTUMU
JOJIbMH, 3a00TUTHCSI, TPOSBIIATH UHTEPEC U pa3peiiaTh KOHQINKTHL;

I') IpUHATHE ce0s U IPYTUX JIIOJei:

M.54 npuHUMAaTh ce0sl, MTOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

M.55 npuHMMaTe MOTHBBI W apryMEHThl JPYIMX JIIOJEd TNpPH aHajdu3e pPe3yJbTaToB
JIeATEIbHOCTH;

M.56 npu3HaBaTh CBOE MPaBO U MPaBO APYrUX IO Ha OIINOKY;

M.57 pa3zBuBaTh CHOCOOHOCTH TOHUMATh MHUP C TIO3UITUN APYTOTO YEITOBEKA.
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