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1. O6mas xapakTepucTuKa padoyeii nporpaMMbl 00111e00pa30BaTEJIbHON THCIMILINHBI
«bunosorus»

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe o0pa3oBaTebHoi mporpammbl CI1O:

Oo6meoOpa3oBaTenpHas AucnuiuinHa «buonorusy sBiseTcs 00s3aTeTbHOM YaCThIO
00111e00pa30BaTeILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO 1o
cnenuansHocT 44.02.02 [IpenonaBanue B HaYaJIbHBIX KJIaccax.

1.2. lleau 1 nJIaHUPYeMble Pe3yJibTaThl 0CBOCHUS M CHUILINHbI:
1.2.1. leapb AUCUMIIIIHHBI

Copep:xanue nporpaMmMbl 00111€00pa3oBaTeIbHON AUCIUILIINHBI «bHoorusy HarpaBiIeHO
Ha JIOCTHMKEHHE pPEe3yJbTaTOB €€ M3ydeHus B cooTBercTBUU ¢ TpeboBanusamu ®I'OC COO c
ydyetroM mnpodeccrnonansHoit HampaBieHHocTH PI'OC CIIO. Ilens u3ydeHHS IUCHUTLTAHBI
«buonorus» — oBIafeHWE OOYYAIOUIMMUCS 3HAHUSMH O CTPYKTYPHO-(QYHKIIMOHATHHON
OpraHMU3aI1H KUBBIX CUCTEM PAa3HOT0 paHra U NpuoOpeTeHne YMEHHUM UCIIONIb30BaTh STH 3HAHUS
JUTSE TPAMOTHBIX JEHCTBHI B OTHOIICHUM OOBEKTOB YKUBOW MPUPOIBI U PEIICHUS PA3IAIHBIX
YKU3HEHHBIX TIPoOIIeM.
JocTmkenne neny u3y4eHus TMCUUILTMHBI « bruonorusy» odecrneunBaeTcs peeHneM CaeayoImx
3aj1au:
. OCBOEHHE OOYYarOIIMMHCS CHCTEMbl 3HAaHHM O OHMOJOTMYECKHX TEOpUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBujax, CIy>KalluX OCHOBOW s (POPMUPOBAHUSA
MpeACTABICHUI 0 €CTECTBEHHO-HAy4YHOU KapTHUHE MHpa,
0 METOJIaX HAayYHOTO IO3HAHHWS, CTPOCHHH, MHOTO0O0Opa3sHH W OCOOCHHOCTSIX >KHBBIX CHCTEM
Pa3HOr0 ypOBHSI OpPraHMU3allyH, BBIJAIOIIMXCA OTKPBITHSIX UM COBPEMEHHBIX MCCIIEOBAaHUAX B
OuoJioruu;
o (dopMupoBanue y 0o0yyaronmxcs MO3HABATEJIbHBIX, WHTEJUICKTYJIbHBIX
M TBOPUYECKUX CIIOCOOHOCTEW B TMpoIecce aHaldu3a JaHHBIX O TMYyTSIX Pa3BUTHUSA
B OMOJIOTUY HAYYHBIX B3MJIAJIOB, UACH M MOJIXO0J0B K U3YUYEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aIuy;
o CTAQHOBJICHHE Yy OOydYarommuxcsi oOImel KyJbTyphl, (PYHKIIMOHAIHHOW TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIET0 MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;
. dbopMupoBaHKe y OOYYAIONMIMXCS YMEHUM WJUTFOCTPUPOBATH 3HAUYEHHWE OMOJOTHYECKHUX
3HAHUM B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa, PAa3BUTUHU COBPEMEHHBIX MEIUIIUHCKHX
TEXHOJIOTHI ¥ arpoOUOTEXHOIOT U
o BOCITUTAaHUE YOCKIEHHOCTH B BOBMOXKHOCTH TIO3HAHUS YEJIOBEKOM JKUBOU
MPUPOJIBI, HEOOXOUMOCTH OEpPEKHOTO OTHOILIECHUS K HEH, COONMIO/IEHUSI STUYECKUX HOPM IMPHU
MIPOBEJCHUHN OMOJIOTUYECKUX UCCIICTOBAHMIA;

o OCO3HAaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIIEHUSI YPOBHS HKOJIOTMYECKOM
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYyYHOTO MUPOBO33PEHUS;
. OpUMEHEHHE MpPUOOPETEHHBIX 3HAHMH W yMEHUH B  MOBCEJHEBHOM  KHU3HHU

JUIL OIIGHKU TIIOCIEJACTBHN CBOEH JESATENbHOCTH IO OTHOIICHHIO K OKpY’Karolei cpexne,
COOCTBEHHOMY 3710pPOBBIO, 00OCHOBAaHHUE U COOIIOIEHHE MEP MPOPHIAKTUKY 3a00I€BaHUI.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOeHHSI 001I€00pa30BATEIbHOM IMCUMILVIMHBI B
coorBeTrcTBMU ¢ PI'OC CIIO u Ha ochoBe ®PI'OC COO

Oo6mue xomnerennuu (nanee — OK) u npodeccuonanpupie komnereHuu (qanee — [1K) ®T'OC
CIIO B COOTHECEHHUH c JUYHOCTHBIMH, MeTaInpeaMETHBIMU
U TpeAMETHBIMH  pe3ylbTaTamMu  oOy4yeHus Oa3oBoro ypoBHs (mamee —  IIPO)
OI'OC COO npexncrapiieHbl B Ta0IUIIE:



Ko u IInanupyembie pe3ybTaTbl OCBOCHHS TUCHUIIINHBI

HAaHMeHOBaHHe

‘bOPM"pyeM“UX Oo6mme JucHuNIMHAPHbIE

KOMIIeTeHI U
OK O01. Beibuparp | JIudHOCTHBIE pe3yJbTaThl JOJKHBI OTpakarb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHMK O MECTE€ U POJIM OHMOJIOTHH
CHocOOBl  pemIeHUus | TPYAOBOTO BOCIIUTAHUS: B CHUCTEME HAY4YHOTO 3HaHUS; (YHKIMOHAIBHOH TPaAaMOTHOCTH
3a/1a4y - TOTOBHOCTb K TpPYAY, OCO3HaHWE IIEHHOCTU MAacTEepPCTBA, | YeIOBEKa ISl PEIICHUS )KU3HEHHBIX TPOOJIEM.
npodecCHOHAIBHON | TpyAomooue; I1P6 2. ChopMuUpOBaHHOCTb YMEHHS PACKPBIBATH COJCpIKaHHE
NEeSITEIbHOCTH - TOTOBHOCTh K AKTUBHOHM JAEATEIbHOCTH TEXHOJOTMUECKOH | OCHOBOIONATalOUIMX OWOJIIOTUYECKUX TEPMUHOB U  TOHSTHIA:
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CIOCOOHOCTb | JKM3Hb, KIJIETKA, TKaHb, OpraH, OPraHu3M, BHJ, TOIMYJIALHUS,
K pa3IUYHbIM | MHULUUPOBATH, IJIAHUPOBATh U CAMOCTOATEIBHO BBINOJIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKyIO JeSITEIbHOCTD; U TpeBpallleHue DHHEeprum), Tromeocras (camoperyssuus),

- HWHTEpeC K pasimmuHbiM chepam npodeccuoHanTbHON
JIeSITCIIEHOCTH.

MeranpeamMeTHbIe pe3yabTaThl JOJKHBI OTPAXkKaTh:
OBnaneHne yHUBEPCAIbHBIMA YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENFHO (OPMYJIHUPOBATh U aAKTyaIU3HPOBATh
npo0JeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaABIMBATh CYIIECTBEHHbIM NPHU3HAK WU OCHOBAHMS
JUTSL CpaBHEHUS, KilacCu(UKAIMU U 0000IIECHHMS;

- ONPEACIATH LIeNIU AeATENbHOCTH, 3a/1aBaTh TapaMeTPhl

Y KPUTEPHUU UX TOCTHKCHHS;

- BBIIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS

B paCCMaTPUBAEMBIX SIBICHUSX;
- BHOCHUTb KOPPEKTHBBHI B
COOTBETCTBHE PE3YJIHTATOB
MOCIICACTBHI JCITEILHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATEIHCKOM

ACATCIIBHOCTb, OICHHWBATH
oM, OLCHUBATb  PHUCKHU

O6uocuHTe3 Oelika, CTPYKTypHas OpraHM3alUsl >KUBBIX CHCTEM,
JUCKPETHOCT, CaMOperyJsius, CaMOBOCIIPOU3BEJICHHE
(penponykiusi), HaCJIEZICTBEHHOCTD, WU3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBASI OpraHU3aLIU.

I1P6 3. CdopMUpOBaHHOCTb YMEHHS PACKPBIBATH COJEpIKaHHUE

OCHOBOIIOJIATAIOIINX ~ OMOJOTUYECKUX TEOPUH U THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MIPOUCXOKACHUS )KU3HU U YEIIOBEKA.

I1P6 4. ChopmMupoBaHHOCTD YMEHUS pacKpbIBaTh

OCHOBOIIOJIATalOIINe OUOJIOTHYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(' Menpnens, T. Moprana, H.W. BasunoBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ux TpUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

[TP6 5. IlpuoOpereHne ompITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOIB3YEMBIX B OMOJIOTHN: HAOIIOICHUS

Y OTHCAHUS KUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3aINH
U TPOBEJCHHS OUOJOTHYECKOTO OKCIIEPUMEHTa, BBIIBHIKCHUS
TUTIOTE3, BBISABICHUS 3aBHCHMOCTH MEXIYy HCCIETyEeMbIMU
BEJIMYMHAMHU, 00BsICHEHUS MOJTYYEHHBIX pEe3yIbTAaTOB




U TPOEKTHOM JEATEIbHOCTH,
npo0Jem;

- BBISIBJISITH IPUUUHHO-CJICICTBEHHBIE CBSI3U

Y aKTyaJIM3UpOBATh 3aJ]1auy, BbIABUTATh TUIIOTE3Y

€e peIIeHUs, HAXOAUTh APTyMEHTHI JUIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKICHUMW, 3aJaBaTh MapamMeTpbl W KPUTEPUH
pelIeHus;

- aHaJU3MpPOBaTh IIOJIyYCHHBIE B XOJE pEUICHUs 3aJa4u
pe3yabTaThl, KPUTHUYECKHA OLIEHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh UBMEHEHUE B HOBBIX YCIIOBUSX;
pa3pabarhIBaTh IUIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIIN3a
MMEIOIINXCA MaTepUAIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

-- YMETh NIEPEHOCUTDH 3HAHUS B I03HABATEIIHHYIO

U TIPAKTUYECKYIO 00J1aCTH KU3HEACITEIbHOCTH;

- YMETh HWHTETPUPOBATH 3HAHHUS M3 PA3HBIX MPEAMETHBIX
oOuacrei;

- BBIJIBUTaTh HOBBIE HJCH,
MOAXObI U PEIICHHUS

HaBbIKAMHU  pa3pelleHus

npeajaratb OpUTrMHAJIbHBIC

u  (QOpMyNIHMpPOBaHUS BBIBOJOB C HCIOJb30BAHUEM HAyYHBIX
NOHATUM, TEOPUIN U 3aKOHOB.

I[MIP6 6. ChopMHUPOBAHHOCTH YMEHHS BBIICIATH CYIICCTBEHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKApHUOT W  DYKapuoT;
OTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OHOreoleHO30B U HKOCHCTEM; OCOOCHHOCTH IMPOILIECCOB OOMEHa
BEIIECTB M TNPEBpALllCHUs HHEPIUUM B KIETKe, (OTOCHHTE3A,
IUTACTUYECKOTO ¥ YHEPTeTHUECKOT0 0OMEHa, XeMOCHHTE3a, MUTO034,
Meii03a,  OIUIOAOTBOPEHHS,  Pa3BUTUS W Pa3MHOXKEHUS,
WHIUBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00phObI 3a
CYLIECTBOBaHHME, €CTECTBEHHOTO OTOOpa, BUA000pa30OBaHMUS,
MPUCIIOCOOTICHHOCTH OPraHU3MOB K Cpele OOWTaHMs, BIUSHUS
KOMITOHEHTOB IKOCHUCTEM, AQHTPOIIOTEHHBIX  M3MEHEHHH
B DKOCHCTEMax CBOEH MECTHOCTH,

KpYroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B Orochepe.

I1P6 7. CdopMHpPOBaHHOCTE yMEHHUS NPUMEHATH MOJY4YECHHBIE
3HaHUS Ui OOBSICHEHHs] OMOJIOTHYECKHX IPOIECCOB M SIBICHUH,
JUTSL IPUHSITHS TPAKTHYECKUX PEIICHUH B IIOBCETHEBHOMN JKU3HU

C LleNbio obecrieueHus: 0€30MacCHOCTH CBOETO 3/10POBbsI U 37I0POBbS
OKPY’KAIOIIMX JIIOJIEH, COOJIIOJCHHS 370pOBOTO o0Opasa KU3HH,
HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY Karolllel NMPUPOTHON cpejie;
MOHMMaHWEe  HEOOXOAWMOCTH  HCIIOJB30BAaHHUS  JOCTHIKECHHUH
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUH Ul palMOHAJIbHOTO
MIPUPOIOTIOITH30BAHHS.

I1P6 8. CdopMupoBaHHOCTb yMEHHUS pemaTh OHOJIOTHYECKHe
3aJ]auM, COCTABIISTh TCHOTHITMIECKHE CXEMBI CKPETIIUBAHHS

JUIs pasHBIX TUIIOB HAcJEIOBaHUS IPHU3HAKOB Yy OPIraHU3MOB,
COCTABIISATH CXEMBI MIEPEHOCA BEMIECTB M SHEPTUH B IKOCHCTEMAX
(uernu nmuTaHus, MUIIEBLIE CETH).

I[IP6 9. CdopMHUPOBAaHHOCTh YMECHHH KPUTHYECCKH OICHUBATH
uHpoOpMalMI0  OMOJIOTUYECKOTO  COJEPKaHMs, BKIIOYAOLIYIO
TICEBJJIOHAyYHbIE 3HAHUSA M3 PA3IUYHBIX HCTOYHHMKOB (CpeAcTBa
MaccoBO HMH(OpPMALWU, HAYYHO-TIONMYJSPHBIE MaTepUabl);
HWHTEPIPETUPOBATH THYECKHE ACIEKThI COBpEMEHHBIX
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HCCICIOBAHUM B  OHOJIOTMH, MEIMIUHE, OHOTCXHOJIOIHU,
paccMaTpuBaTh r100aJIbHBIC 9KOJIOTHYCCKHE pOOJIEMBI
COBpEMEHHOCTH, (OPMHPOBATH IO OTHOIICHHID K HHUM

COOCTBEHHYIO MO3UIIHIO.

IMIP6 10. CdopmupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBCHHBIE
NUCHbMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOTHYECKOU
uHpOpMalMd W3  HECKOJBKUX  HMCTOYHHUKOB,  TPAMOTHO
WCIIOJIb30BaTh MOHITHHWHBIN ammapar OHOJIOTHH

OK 02.
HcnonwzoBars
COBPEMEHHBIC
cpeacTBa  IOMUCKA,
aHajamn3a

U MHTEpIpeTauuu
uHpOpMaLUN

U MHQPOPMAIMOHHBIE
TEXHOJIOTHH TUTSt
BBINIOJIHEHHS  3a7a4
npodecCuOHATbHON
JeATETbHOCTH

JIn4HOCTHBIE pe3ysbTaThl JIOJKHBI OTpaXkaTb B 4YacTHU:
LIEHHOCTU Hay4YHOTO ITO3HAHUS:

-c(hOPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKH U OOIIECTBEHHOMN
IPAKTHUKH, OCHOBAaHHOIO  Ha  JUAJlOre  KYyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa
B [IOJIUKYJIbTYPHOM MUDE.

MetanpeameTHbIe pe3ybTaThl JOJKHBI OTPaXaTh:
OBnasneHne YHUBEpPCAIbHBIMU Y4EOHBIMH [T0O3HABATEIbHBIMU

JIEUCTBUSIMHU:

B) paboTa ¢ uHpopmauei:

- BJIAJIETh HaBBbIKAMH MOJTyYEHUs uHbOopMaIuu
W3  HWCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSITEIHHO
OCYILECTBIISTh TIOMCK, aHasus, CHCTEMaTH3aIUI0

Y UHTEPIIPETalMI0O MHPOPMAIUHN PAa3INYHBIX BUAOB U GOpM
IIPE/ICTABIICHUS,;

- OIIEHMBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTH WH(pOpMaIuH,
€€ COOTBETCTBHUE MPABOBBIM ¥ MOPAJIbHO-ITUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH

B CHCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOH T'PaMOTHOCTH
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIEM.

I[IP6 7. CdopMUPOBAHHOCTh YMEHHUS MPHUMEHSTH IOTYYCHHbBIE
3HAHUS Ui OOBSICHEHHS] OMOJIOTMYECKHX IMPOIECCOB M SIBICHUH,
JUISL IPUHSATHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

C LIeIbI0 00ecneueHHs 0€30IaCHOCTH CBOETO 3/J0POBBS U 3/10POBbSI
OKpY’KaIOIIMX JII0AeH, COONIO/IeHUsI 30pOBOTO oOpas3a KHU3HH,
HOPM T'PaMOTHOTO MOBEICHUSI B OKPYXKAIOIIEH MPUPOIHON CPELE;

NOHUMaHUE  HEOOXOJUMOCTH  HCHOJBb30BAHUS  JIOCTHKEHUH
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH ISl pallOHAIBHOTO
IPUPOIONOIB30BAHUS.

I[TP6 10. ChopMHupoBaHHOCTHL YMEHUW CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS] HAa OCHOBE OMOJIOTUYECKOU
vHpOpMallUM W3  HECKOJbKHUX  HMCTOYHHUKOB,  TPaMOTHO
WCIOJIb30BaTh MTOHATUIWHBIN arnmapar OMoJI0oTuu

OK 04. O¢ddexTuBHO
B3aMMOJIEMICTBOBATH
u paboTaTh

B KOJUJIEKTHBE

U KOMaHjie

JImgyHOCTHBIE pE3YIbTAaTbl MOOJIKHBI OTpaXaTb B YaCTH:

LEHHOCTH HAYYHOI'O TIO3HAHUA: OCO3HAHHE LEHHOCTHU
HAy4yHOW  JAESATENbHOCTH, TOTOBHOCTH  OCYIIECTBISATH
MIPOEKTHYIO u HCCIIEIOBATENIbCKY IO JIeSITEILHOCTD
VHJIUBUYaJbHO U B TPYIIIE.

MeranpeamMeTHbIe PE3YIbTAThI JOJKHBI OTPAXKaTh:
OsmageHue YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMHU
JCUCTBUSIMU:

ITP6 5. IlpuoOpereHne ompITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOT'O TMO3HAHUS, UCTIONb3YEMBIX B OMOJIOrUU: HAOIIOAECHUS U
OIMCaHUS )KUBBIX CUCTEM, IIPOLIECCOB U ABJIEHUI; OPraHU3aluu U
MpOBEACHUSI  OMOJOrMYECKOTO  SKCIEPUMEHTA,  BBIIBHKCHHS
TUIOTE3, BBIBICHHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BETTMYMHAMU, OOBSICHEHHUSI IOTYYCHHBIX PE3YJIHTaTOB

u GOpMYyIHPOBAHUS BBIBOJIOB C HCIOJB30BAHUEM HayYHBIX
MIOHSITUIN, TCOPUN U 3aKOHOB




0) coBMeCTHasl I€SITEIbHOCTD:
- IOHUMATh U UCIOJIb30BaTh MPEUMYIECTBA KOMaHHON
Y MHIUBHUIyJILHON paOoThI,

-  [pUHUMATh  [eId  COBMECTHOH  JIeATelIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JIEUCTBUS

0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JCWCTBU,
pacupenensiaTb Ppoiad € YYETOM MHEHUW YYaCTHUKOB

00Cy’KJ1aTh pe3yIbTaThl COBMECTHOM pabOThI

OK 07.
ConencTBoBaTh
COXpaHEHUIO
OKpY’KaroIeu

cpenpl,
pecypcocOepexeHn
10, MIPUMEHSATD
3HAHUS

00 H3MEHCHHUU
KJINMATa, TPUHIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,

3¢ dexTHuBHO
JIeMCTBOBATH

B YpE3BBIYANHBIX
CUTYyalusx

JIn4yHOCTHBIE pPE3yJbTaThl JOJKHBI OTpa)kaTb B YaCTH:
9KOJIOTUYECKOTO0  BOCIUTAaHHA: -  C(HOPMUPOBAHHOCTH
AKOJIOTMYECKOU KYJIbTYPbl, IOHUMAHHUE BIUSHUSA COLIMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHOM

W COIMAIBHOU Cpe/ibl, OCO3HAHWE TiI00albHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IJJAHUPOBAHUE U OCYILECTBIICHUE ACUCTBUI B OKPYKaIOIEH
Cpele Ha OCHOBE 3HAHUA LEJIed YCTOMYMBOIO pPa3BUTHUSL
YEJI0BEYECTBA;

- AKTHUBHOE HENPUATHE JEUCTBUU,
OKpYXaIoIlei cpeae;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPUATHBIE IKOJIOTUIECKUE
MOCJIEACTBHS NPEANPUHUMAEMBIX JEUCTBUM, MPEIOTBPAILATh
UX;

- pacummpeHue
HaIpaBJIE€HHOCTH.
MertanpeaMeTHbIE Pe3yabTaThl JOJKHBI OTPakKaTh:
OsnajneHue YHUBEpCAITbHBIMHU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cOBMeCTHas JIeSITEIIbHOCTD:

- TMOHUMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOU
Y MHAUBHUIYyaIbHON paOoTHI;

IMPUHOCAIINX BpPCA

OIIbITa ACATCIBHOCTU 3KOJOTHYEeCKOM

- [IPUHUMATH e COBMECTHOH JEATEIIbHOCTH,
OpF AHN30BbLIBATh nu KOOpI{I/IHI/IpOBaTB I[GflCTBHH
M0 e¢ JOCTIDKEHUIO: COCTaBIATh IUIaH  JICWCTBHIH,

I1P6 5. IlpuoOpeTeHrE ONbITa MPUMEHEHHSI OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUS, UCIIOIb3yEeMbIX B OMOIOTHUHU: HAOIIOICHUS

Y OIHCAHMS KUBBIX CHCTEM, MPOLIECCOB U SBJICHUI; OpraHU3allun
U TPOBEACHUS OHOJOTMYECKOTO OJKCIEPUMEHTA, BbIABUKCHUS
TUTIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHS MTOJIYYeHHBIX Pe3yJIbTaTOB

u (OpMYJIUPOBaHUSI BHIBOJAOB C HCIOJIb30BAHHEM HAayUYHBIX
IIOHATHUH, TEOPUM U 3aKOHOB.

[TP6 6. ChopMupOBaHHOCTb YMEHHS BBIJCISTH CYIIECTBEHHBIC
NPU3HAKK  BHUPYCOB, KIETOK MPOKAPUOT U  IYKAPUOT;
OJIHOKJICTOYHBIX ¥  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeo1IeHO30B U JKOCHCTEM; OCOOEHHOCTH IPOLECCOB OOMEHa
BEIIECTB U TMPEBpAICHUsI HHEPTUU B KIETKe, (OTOCHUHTE3A,
TUTACTUYECKOTO ¥ YHEPTeTHUECKOT0 00OMEHa, XeMOCHHTE3a, MUTO034,
Melo3a,  OIUIOJOTBOPEHHUsS,  pPa3BUTUSA U Pa3MHOXKEHWS,
VHIUBUAYATHHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), 60phObI

3a CyIIECTBOBAaHUE, E€CTECTBEHHOIo 0TOOpa, BUI000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHHs, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AHTPOIIOTEHHBIX W3MEHEHU N
B 9KOCHCTEMAaX CBOEH MECTHOCTH,

KpyTroBOpOTa BEIIECTB M MPEBpaIlleHne YHEPTUH B Onocdepe.

I[MP6 7. CdopMUPOBAHHOCTh YMEHHUsS MPHUMEHSTHh IOTYYCHHBIE
3HAHUS U1 OOBSICHEHHS OMOJOTHYECKUX TMPOIECCOB W SBJICHHIM,
JUTSL TIPUHSTHS TPAKTUYECKUX PEIICHU B MOBCEAHEBHOW KU3HU
C 11eTbI0 o0ecneueHnst 6€30MacHOCTH CBOETO 3/J0POBBS U 310POBbSI
OKPY’KaIOIIMX JIIOAEH, COONIONEHHsI 3I0pOBOTO o0pasza KH3HH,
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pacnpenensiaTtb pojlud C YyYeTOM MHEHHMHM YYaCTHUKOB | HOPM I'PaMOTHOTIO IMOBEJEHUS B OKpY’KaloLIEH MPUPOJHON CpPENE;

00Cy»X/1aTh pe3yJIbTaTbl COBMECTHOM paboThI IIOHUMaHWE  HEOOXOJUMOCTH  HCHOJb30BAHUSA  JIOCTHXKEHUH
COBPEMEHHOW OWOJIOTMM M OMOTEXHOJOTHH JUIS paIllOHAILHOTO
IPUPOAONOIb30BAHUS




2. CTpyKTypa H coJep:kaHue 00111e00pa30BaTeIbHOI U CHUNTHHbBI

2.1. O0beM TUCHUIIHHBI U BUbI y4eOHOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTesIbHOI POrpaMMbl 00111e00pa3oBaTeIbHOM

39
AV CHHIITHHBI
BT. U.:
TEOpETHYECKOe 00yUueHne 39

IIpomeskyTouHAast aTTecTALMS
2 CeMECTp

HuddepennrpoBaHHbIf

3a4CT
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2.2. TemaT4yecKHUi IJIAH M cOJepKaHHUe TUCHHUILIMHBI

dopmMupyemblie
HaumenoBanue Copepxxanue yueOHOro MmaTepuasia (0OCHOBHOe U NpogecCHOHAIBHO OpHeHTHPOBaHHoe), | O0bem KOMITETEH I
pa3/iesioB H TeM JIa0OpaTOpPHBIE U MPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOAYJIb (IIPH HAJTHYHMH) 4acosB
OcHoBHoOe coep:kaHue
Cemectp 1
Pa3nes 1. buosnorus kak Hayka. ZKuBble cicTeMbl M HX OPraHH3alUs 2
Tema 1.1. Cogepxanue yueOHOro Marepuasa 2
buonorus Buonorust — Hayka o xuBoi mpupoze. CBs3u OHOJIOTHU C OOIIECTBEHHBIMU, TEXHHUECKUMH U
B CHCTEME HayK. JIPYTMMH €CTECTBEHHBIMU HayKaMu, Gpuiocodueid, peauruei, STUKON, SCTETUKONW U MPaBOM.
Oobmas Ponp Ouonormu B (OPMHPOBAHMU COBPEMEHHOW HAaydHOW KapTHHBI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTUYECKHUX HaYK.
KU3HU MeTtoap! TIO3HAHUS KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPHMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJaccu(uKanus, MOIEJIMPOBaHUE, CTATUCTUYECKAsh 00pabOTKa TaHHBIX).
JXussie cucteMpl (OMOCHCTEMBI) KaK MPEAMET N3y4eHus: Ononoruu. OTINIue )KUBBIX CHCTEM
0T Heopranuueckoi nmpupoasl. CBoiicTBa GHOCUCTEM U UX pa3HOOOpa3ue.
YpoBHHU OpraHU3aLNH OouocucTeMm: MOJIEKYJIIPHO-TEHETHYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN, MOMYJISLIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OHMO - T'eOlEHOTHYECKUH),
O6uochepHbiit
Paznen 2 XuMHYecKHuii cOCTAB M CTPOEHHE KJIETKH 4
Tema 2.1. Copneprkanue yueOHOro MaTepuaa 2
XUMHUYECKUH COCTaB | XUMHUYECKUH COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTHI: MaKpO3JIEMEHTBI, MHKPOAJIEMEHTHI.
KJIeTKH. Bona Bonga um muHepanpHble BemecTBa. DYHKIMM BOJBI M MUHEPAIBHBIX BEIECTB B KIIETKE.
U MUHEpajIbHbIE [Tonnepsxanue ocMOTHYECKOTO OanaHca
BELIECTBA
Tewma 2.2. Cognepkanne yaeOHOro MaTepuana 1
buonoruuecku benxu. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumblie n
BaXHBIE XMMHYECKHE | 3aMEHUMbIE AMUHOKUCIOTHI. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYphl O€NKOBOM
COEIMHEHUS MOJIEKYJIbl (TIEpBUYHAsI, BTOPUYHAs, TPETUUHAS M UYETBEPTUYHAs CTPYKTypa). XUMHYECKHE
cBoiictBa OenkoB. buonormdeckue ¢yHkinun OenkoB. DepMeHTHI — OHOJOTUYECKHE
Katanuzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHEeUU(UUHOCTb.
Kodepmentsl. Butramunpl. OTinuanst pepMEHTOB OT HEOPTaHUYECKUX KaTaTIu3aTOPOB.
VYrneBoasl: MOHOCaxapuabl (TJIIOK03a, pubo3a U Je30Kkcuprbdo3a), aucaxapuabl (caxaposa, OK-01, OK-02,
JAKTO3a) M ToJMcaxapuibl (Kpaxmas, TIMKOTeH, IeJUTr0sio3a). buomornueckne GyHKIMHA OK-04
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yraeBofoB. Jlumuael:  Tpuriamuepunsl, (ocomunuasl, crepounsl. [uapodumibHO-
ruapodoOHbIe cBoiicTBa. buonornueckue ¢pynkiun nunuaoB. CpaBHEHHE yTiIeBOOB, OSIKOB
Y JIMIIUJ0B KaKk UCTOYHUKOB dHepruu. Hyknennossie kucnorsl: [IHK n PHK. Hykneotuast —
MOHOMEPHI HyKJIEMHOBBIX KHCIIOT. Ctpoenue u ¢pynkuun JIHK. Ctpoenne u ¢pynkiun PHK.
AT®: ctpoenue 1 QpyHKIHH

Tewma 2.3. Cojeprkanne y4eOHOro MaTepuaa 1
CrpyKTypHO- [luTonorus — Hayka o kierke. Kiierounast Teopusi — npumep B3auMoJICHCTBUS UaeH U GakToB
(byHKIMOHATIbHAS B HAyYHOM I1I03HaHUU. MeTO/bl U3yUEHUs KIETKH.
opranm3anys KneTok | Kierka kak nenoctHas kuBas cucrema. OOIiye MpU3HAKKU KIIETOK: 3aMKHYTash HapyxHas
memOpaHna, mosiekynbl JIHK kak reneTnueckuil annapat, cucteMa CUHTe3a Oeka.
Tumbl  KIETOK: JyKapHOTHUYECKass W  MpokapuoThuueckas. (OCOOCHHOCTH CTPOCHUS
npokapuoTuyeckoi kierku. Kierounass crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOH
kieTkr. OCHOBHBIE OTIMYHUS PACTUTEIHHOMN, KUBOTHON U rpuOHOM KieTkH. [loBepXxHOCTHBIE
CTPYKTYpPbl KIJIETOK— KIJI€TOYHas CTEHKa, IJIMKOKAIMKC, MX (yHkiouu. I[lmazmartuueckas
MeMOpaHa, €€ CBOMCTBa M (PyHKIIUH.
[lutoriasma u ee opraHounabl. OpgHomemOpaHHble opraHoujsl kietku: OIIC, ammapar
['onbaxku, nuzocoMbl. [loyaBTOHOMHBIE OpPraHOUABl KJIETKH: MHUTOXOHAPHUU, IJIACTH]IBIL.
[Tpoucxoxnaenne MuToXoHApu M mnactuj. Buasl mnactun. HememOpaHHBIE OpraHOUAbI
KJIETKH: pPUOOCOMBI, KJIETOYHBIA UEHTpP, LEHTPUONIH, PECHUYKU, KIYTHUKU. DyHKIMU
OpPraHoOuJOB KJIETKH. BritoueHus.
Anpo — perynstopHslii 1IeHTp KieTku. CTpoeHue siapa: siaepHas 000JouKa, KapHoIllia3zMma,
XpOMAaTHH, AAPBIIKO. XpOMOCOMBL. TpaHCIIOPT BEUIECTB B KJIETKE
Pa3nea 3. ’KuzHeesiTeIbHOCTh KJIETKH 4
Tema 3.1. Copneprkanue yueOHOro MaTepuaa 2

OO0OMeH BelIecTB
U TIpeBpalieHue
SHEPTUHU
B KJIIETKE

OOMeH BemiecTB, WM METa00Iu3M. AcCUMUIIANINS (TUTACTHYECKUI OOMEH) U TUCCUMUIISIINS
(oHepreTuyeckuii 0OOMEH) — JB€ CTOPOHBI €IMHOrO TMpolecca MeTabonau3ma. Poib 3aKkoHOB
COXpaHEHHUs BellecTBa W HHEPrUM B MOHMMAaHMU MeTabonu3ma. Tumbel oOMeHa BeEIeCTB:
aBTOTpOoHBIH U rerepoTpodHbii. Poiab (epmeHTOB B OOMEHE BElIECTB W TNPEBPAIICHUU
sHepruu B kietke. DorocuHte3. CBeroBas u TemHOBas (as3pl (orocuHTe3a. Peaxiuu
¢dorocunTesa. dpdexkTuBHOCTH PoTOCUHTE3A. 3HAUCHHE (POTOCHHTE3a IS )KU3HU Ha 3emIe.
Bnusinue ycnoBuit cpeabl Ha (OTOCHHTE3 M CHOCOOBI MOBBIIMIEHUS €r0 MPOIYKTUBHOCTU Y
KyJbTYpHBIX ~ pacTeHH. XeMOCHHTe3. XEMOCHHTe3upylomue Oakrepuu. 3HAYCHHE
XEMOCHHTE3a I KU3HU Ha 3eMiIe.

OK-01, OK-02,
OK-04
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DHepreTudeckuii 0OMEH B KJIeTKe. PacierieHre BenecTs, BbICICHUE U aKKYMYJIHPOBaHHE
SHEPrHH B KJIETKE. JTalbl 3HEPreTHYECKOoro oOMeHa. [nmkonu3. BpokeHue u ero BHIBL
Kucnoponnoe okuciaeHue, wim KieToyHoe apixanue. OxucnutensHoe (ochopuarpoBanue.
D GhEeKTUBHOCTh YIHEPTreTUYECKOT0 0OMEHa

Tema 3.2.
Buocunres Oenka

Conepkanue yueOHOro MaTepraia

Peakiun wmatpuunoro cuHre3a. [enermueckas wunHpopmanus wu JHK. Peamuzanus
TFeHETUYECKON MHPOpPMAaLUHU B KJIeTKe. | 'eHeTHYecKuii Ko 1 ero cBoiictBa. TpaHCKpUIIHs —
marpuunblii  cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl  TpaHCIALMH.
KonupoBanue aMuHOKHCIOT. Posib pubocoM B 6uocuHTe3e Oenka

Tewma 3.3.
Bupycst

Cogepxanue yueOHOro Marepuasa

Hexnerounsie ¢popmsl sxu3Hu — Bupychl. Mcropust otkpsitust Bupycos (. U. MBanoBCkwuii).
Oco0eHHOCTH CTPOCHMSI M )KM3HEHHOTO 1MKJIa BUpycoB. bakrepuodaru. bonesnu pactenui,
JKUBOTHBIX M YEJIOBEKA, BbI3bIBacMble BUpycamu. Bupyc ummyHonedunura yenoseka (BIY)
— Bo30yutens CITM/a. [TpodunakTuka pacnpocTpaHeHHs BUPYCHbBIX 3a001€BaHUI

Pa3znen 4. Pa3dMHOKeHHE U HHAUBUAYAJIBbHOC PAa3BUTHEC OPraHU3MOB

Tema 4.1.
JKU3HEeHHBIN ITUKI
KJIETKHU

Cojneprkanne ydeOHOro Marepuana

Krerounslii 1MKI, WM SKU3HEHHBIM LMK KiaeTku. MuHTepdasza m mwmrtos. Ilporeccsr,
npoTekaromue B uHTepdasze. Perummkanus — peakuus marpuunoro cuaresa JJHK. Ctpoenue
XpoMOcOoM. XpOMOCOMHBIN Habop — KapuOTUN. JIUIIONAHBIN U ralIougHbIA XPOMOCOMHBIE
HaOopel. XpoMmaTuipl. LluTONMOrMUEcCKHE OCHOBBI Pa3sMHOXKEHHUS W HHIUBHIYaJIbHOTO
pa3BuUTHS OpraHu3MoB. [lenenune kietku — Muto3. Craguu muto3a. Ilponeccsl, npoucxozsimne
Ha Pa3HbIX CTaAuAX MHUTO3a. bruonmormueckuii cmbicn murosa. Ilporpammupyemast rubens
KJIETKH - allonTo3

Tema 4.2.
DopMBI pa3MHOKEHUS
OpraHUu3MOB

Copepxanue yueOHOro MaTepuala

@®opMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecroyioe U MmoyioBoe. Bujibl 6ecronoro pa3MHOKEHHUS:
JiefieHre HaJBOEe U MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
pa3MHOkeHue. VIckyccTBEeHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HaYeHHE IS CEIeKIUH.
[TonoBoe pa3mMHOXkeHHE, ero oTnyus ot Oecrnionoro. Meiio3. Ctanuu meitosa. Ilpouecchst,
MPOUCXOAAIIME Ha cTaguax wmeinoza. lloBemenwe xpomocom B Mmenose. KpoccunHrosep.
Buonornyeckuii cMpIc U 3HaUeHHE Melo3a. ['ameTorenes — mporecc 00pa3oBaHus MOJOBBIX
KJICTOK Y XKMBOTHBIX. ITosoBEIE kene3bl: CEMEHHUKH U STMYHUKH. O6pazoBaHHe H pa3BUTUC
IOJIOBBIX KJIETOK — TaMeT (CHepMaTo30MJ, SHIEKIETKa) — CIEPMATOr€HE3 M OOIEHE3.
OcoOCHHOCTH CTPOCHHMS SIUIIEKIICTOK U criepMaTo3omaoB. OmnogorBopenue. [laprenorenes

Tema 4.3.

Copepxanne yueOHOr0 MaTrepuaa

OK-01, OK-02,
OK-04
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NunuBunyansHOE
pa3BUTHE OPraHU3MOB

NuauBuayanbHOe pa3BUTHE (OHTOreHe3). DOMOpPHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTallbl
SMOPHOHAIBHOTO Pa3BUTUSl y TI03BOHOYHBIX JKHUBOTHBIX: JpOOJIEHHE, TacTpyJIsAlus,
opranorere3. llocTamOpuonanbHOe pas3BuTHe. THUIBI TOCTIMOPUOHATIBHOTO PA3BUTHUSL
npsiMoe, HerpsiMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OpPraHU3MOB; (hakTOpBHI,
CIIOCOOHBIE BBI3BIBATh BPOXKJAEHHbIE ypoxacTBa. Poct u pasBurue pacreHuil. OHTOreHes
IIBETKOBOT'O PAaCTEHHS: ABOMHOE OIJIOAOTBOPEHHE, CTPOCHUE CEMEHH, CTaIMH Pa3BUTHUS

Pasznen 5. HacaeacTBeHHOCTDb 1 H3MEHYHBOCThH OpraHusmoB

Tema 5.1.
3aKOHOMEPHOCTHU
HacJIeI0BaHMs

Cogepxanue yueOHOro Marepuasa

[TpenmMer u 3amaun TeHETUKU. Poib HUTOIOTMU M SMOPUOJIOTMH B CTAHOBJIEHUU I'€HETUKH.
Bxkiag poccuiickux M 3apyOeKHBIX YUY€HBIX B DPa3BUTHE TE€HETHKH. METOlbl TI'€HETHKHU
(ruObpuaoNOrNYecKuil, LUTOTEHETUYECKUH, MOJEKYJIIpHO-reHeTuueckuil). OCHOBHBIE
reHeTUYeCcKue MOHATH. [ 'eHeThyeckast CHMBOJIMKA, HCIOJIb3yeMasi B CXeMaX CKPEIMBAHUH.
3aKOHOMEPHOCTH HaClIeJOBaHUS PU3HAKOB, ycTaHOBIeHHBIE ['. Menaenem. MonorudpuaHoe
CKpelIMBaHME. 3aKOH eAMHOoOOpazus TuOpuAoB nepBoro mnokojeHus. IlpaBuio
JOMHUHHUpOBaHMs. 3aKOH paclleruieHus npusHakoB. ['mmoreza uucrorsl ramer. [lonHoe u
HEMOoJIHOe  JOMUHHMpoBaHUe. JlurubpuaHoe  CKpeuiuBaHHe. 3aKOH  HE3aBUCHUMOIO
HacJIeJOBaHMUsl Tpu3HaKoB. lluToreHernueckne OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHMUS.
AHanusupyrolee ckpemuBaHue. lcronb3oBaHWE AHATU3UPYIOIIETO CKPEUIMBaHUS JUIS
olpeziesieHusl TeHOTHUIA 0CO0U

Tema 5.2.
CuemieHHoe
HacJeI0BaHuE
MPU3HAKOB

Cogepxanne yueOHOro MaTepuana

CueruieHHOE HaclieoBaHue mpu3HakoB. Pabora T. Moprana 1o ciiermieHHOMY Hace0BaHUIO
reHoB. HapylieHue cluienyieHusi TeHOB B pe3yjbTaTe KPOCCUHIOBEpa. XPOMOCOMHAsI TEOpUS
HACJIEJCTBEHHOCTH. | eHeTHYeCKrEe KapThI.

I'enetnka moma. XpoMOCOMHOE oOmpeaeiaeHue Mojia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
I'omorameTHnIe 1 TeTepOraMEeTHBIC OPraHU3MBbI. HaCJ'IeI[OBaHI/Ie IIPHU3HAKOB, CHCIUICHHBIX C
0JIOM

Tewma 5.3.
3aKOHOMEPHOCTH
WU3MEHUYUBOCTH

Copepxanne yueOHOro MaTrepuaa

N3menunBOCTh. BUIbl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleacTBeHHas. Poib cpensl B
HEHACJIE/ICTBEHHON M3MEHYMBOCTH. XapaKTEpUCTHKA MOAU(PUKALMOHHOW H3MEHYHMBOCTH.
BaprannoHHbIN ps v BapuanmonHas kpuBas. Hopma peaknuum npusnaka. KonnuecTBeHHbIE
U KauyeCTBEHHblE MpPHU3HAKM M HX HopMma peakuuu. CBoiicTBa MOIUPHUKAIIMOHHON
WU3MEHYUBOCTH.

HacnencrBenHasi, niaM TeHOTHNUYECKas W3MEHYMBOCTh. KomMOWHATHBHAs W3MEHUMBOCTb.
Meii0o3 ¥ TIOJIOBOM TMPOIECC — OCHOBA KOMOMHATHBHOW HW3MEHYHMBOCTH. MyTalMoOHHas

OK-01, OK-02,
OK-04
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M3MEHYUBOCTh. Kiaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa u
MPUYHHBI MyTaluid. MyTareHHbie pakTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACJICICTBEHHON
W3MEHYUBOCTH

H. 1. BaBunosa

Tema 5.4.
I'eneTnka yenoBeka

Conepkanue yueOHOro MaTepraia

I'enetuka denoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbI TE€HETHUKH YEJIOBEKA:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIA, IMTOTCHETUYCCKU, OMOXMMHUYECKUN, MOJICKYJISPHO-
reserndeckuii. CoBpeMEHHOE OIpe/eeHUEe TeHOTHUIA: MOJHONEHOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIIUPOBaHKE, B TOM unciie ¢ nomouisto [11P-ananu3a. HacnencrBenusie 3ab60aeBanust
YeJIOBeKa: TEHHbIE O0JIe3HHM, OOJIE3HH ¢ HACJIEICTBEHHOW IMPEapacioIoKeHHOCTHIO,
XpoMocoMHBIe 00se3Hn. CoMaTH4YeCKMe M TeHepaTuBHbIE MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHIIMIIBI  340pOBOTO  00pa3a JKW3HW, JUArHOCTHKH, NPOQHIAKTHKA U  JICUYCHUS
FEHETUYECKUX  OoJne3Hel.  MeIUKO-TeHEeTHYECKOe  KOHCYJbTHPOBAaHME.  3HAUCHHUE
MEIUIIMHCKOM TEHETHMKH B MPEIOTBPAIICHHMM W JICYEHWH TEHETHMYECKUX 3a0oieBaHUM
YyeJioBeKa

Cemectp 2
Paznen 6. IBoloLHOHHAS OHOJIOTHS
Tema 6.1. Copneprxanue yueOHOro MaTepuaa
OBOIOIMOHHAS [IpeanochbUIKM BOZBHUKHOBEHUS HBOJIFOLIMOHHON TEOPUH. DBOJIOLIMOHHAS TEOPUSI U €€ MECTO B
Teopust Ouosiornu. BrusHue 5SBOJIONMOHHONW TEOPHUH HA pPa3BUTHE OWOJIOTMM W JPYTUX HayK.
U €€ MECTO CugerenbcTBa 3BoMOIMH. [laneoHTon0rnYecKne: nocaea0BaTeIbHOCTh MOSBICHUS BUOB B
B OHonorun MAJIEOHTOJIOTUYECKON JIETONHUCH, NepexojHble Gopmbl. buoreorpaduueckue: cXoacTBO H
paznuure ¢ayH U GIop MaTepruKOB U OCTPOBOB. OMOPUOIOTHUECKUE: CXOACTBA U PA3TUUUS
SMOpPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMHYECKHE: TOMOJIOTUYHBIE, OK-01. OK-02
AQHAJIOTUYHBIC, PYJIUMEHTapHBIE OpraHbl, AaTaBU3MbBL. MOJIEKYJIIPHO-OMOXUMUYECKHE: OI’{-O 4 ’
CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX IMyTell y Bcex
JKUBBIX OPTaHHU3MOB.
OpomononHass Teopus Y. JapBuna. Ilpeanocbulku BO3HUKHOBEHHSI JapBHUHHU3MA.
JBwxympe Cuiabl JBOJIONMU BUAOB 10 JlapBuHy (M30BITOUHOE pa3MHOKEHUE TIpH
OTPaHUYEHHOCTH PECYpCOB, HEONpeaei€HHas HM3MEHUMBOCTh, O00OppOa 3a CyIIeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD)
Tema 6.2. Cojepkanne y4eOHOro MaTeprasa
MuKpO3BOIIOLMSA Cunrernueckast Teopusi 3Boyoruu (CTD) u e€ OCHOBHBIE MOJOKEHUSI. MHUKPOIBOIIOLIHSL.

[Tonynsmus Kak €IWHALIA BHIA U SBOJTIOIUH.
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JBmwxymue cuibl ((hakTOphI)IBOIIONUK BUAOB B IpHpoJe. MyTalMOHHBIN Npouecc u
KOMOMHATUBHAs WM3MEHUYMBOCTh. llomynsnuoHHble BONHBI M apeil¢ reHo. M3omsauus u
murpauusa. EcrecTBeHHBII o0TOOp — HampaBistomuid (akrop sBomoruu.  Dopmbl
€CTeCTBEHHOro oTOopa. IIpucrnocobiieHHOCTh OpraHU3MOB Kak pe3yjbTaT 3BOJIOLMU.
[Tpumepsl mpucnocobMeHn y OpraHu3MoB. ApoMopdo3bl U HAHO3AanTanuu. Bua u
BugooOpa3oBanue. Kputepun Buna. OcHoBHbIE (pOpMBI BUL000pa30BaHus: reorpaduyeckoe,
HKOJIOTHYECKOE

Tema 6.3.
Makpo3Bosronus

Cogepxanue yueOHOro Marepuasa

MakposBomrorusi. PopMbl  3BOMIONMK:  (UIETHYECKAs, TUBEPreHTHAs, KOHBEPreHTHas,
napaensHas. HeoGpatumocTs 3Bomonun

Pasznen 7. BO3HUKHOBEHHE U PA3BUTHEC )KU3HU HA 3emuite

Tema 7.1.
3apokieHne
Y Pa3BUTHE KU3HU

Cojnepkanne ydeOHOro Marepuana

JloHay4HbBIE NpEACTABIEHUSA O 3apOXKACHUU XU3HU. HaydHble I'MIIOTE3bl BO3HMKHOBEHMS
JKU3HU Ha 3emJie: abuoreHe3 U naHcnepMmus. XuMudeckas 3BOIoLuUsA. AOMOreHHbIN CHUHTE3
OPraHMYECKHUX BELIECTB U3 HEOPIaHUYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE
XUMHYECKON DBOJIIOIMK. HavanpHble 3Tambl OMoormdeckoil ssosrrormu. | mnoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IMPOTOKJIETKH. [lepBble
KJIETKHM 1 UX 3BOMIOLMsA. POPMHUPOBAHNE OCHOBHBIX I'PYIIII KUBBIX OPTAaHU3MOB.

Pa3Butre xu3Hu Ha 3emiie o 3paM U nepuojam. Karapxei. Apxeickas U MpoTepo30ncKas
apbl. [laneosolickass spa u e€ mnepuoabl: KeMOPHICKUH, OpPIOBUKCKHH, CHIIypUHCKHM,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN, NepMCKHi. Me30301cKasd opa U €€ IEepUoAbl: TPUACOBBIM,
IOpCKUii, MenoBoW. KaitHo3oMcKkasgs 3pa W €€ Nepuojbl: MaJeOre€HOBbINA, HEOTCHOBBIN,
AHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpTraHu4Y€CKOro Mupa.

IIpoucxoxaeHue
YeJI0BEKa —
AHTPOIIOI€HES

Conepxanue yueOHOro MaTeprasia

CucreMa OpPraHMYecKOr0 MHpa Kak OTpakeHHe HBONoNHMH. OCHOBHBIE CHCTEMATHYECKHE
TPYIIIBI OPraHW3MOB. XapakTEPUCTHKA KIMMaTa U TeOJOTMYECKHX IporeccoB. OCHOBHBIE
ATAIbl HBOJIIOIHH PACTUTENLHOTO U )KUBOTHOTO MUpa. ApoMop(h03bl y paCTEHUH U )KUBOTHBIX.
ITosiBneHue, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPIraHU3MOB.

DOBOJNIOIMSL  YeloBeKa. AHTPONOJOTHS Kak Hayka. Pa3BuTHe mpeAcTaBIeHUH O
MPOUCXOXJICHUN dYeJloBeKa. MeToabl W3ydeHHsl aHTporioreHe3a. CXOJCTBA W pa3IUIHS
YeloBeKa U IKUBOTHBIX. CHCTeMaTHYecKoe TOJIOKEHHE 4YeloBeKa. JIBHKYIIUEe CHIIBI
(dakTopsl) aHTpomoreHeza. HacnencrBeHHass HW3MEHUYHMBOCTh M E€CTECTBEHHBIH OTOOP.
OO6uecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHH TPYAa, MBIIIJICHUE, pEUb

OK-01, OK-02,
OK-04
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Tema 7.3.

Conepkanue yueOHOro MaTepraia

OcCHOBHEBIE cTaanu
9BOJJIIOIIMHU YCJIOBCKA

OcHOBHBIE CTaZMM M BETBH DBOJIOLUM YEJIOBEKAa: aBCTPAJIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMoxonsaumi, HYenoBek HeaHACPTaIbCKUM, Uen0BEK pa3yMHBI COBPEMEHHOTO
tuna. Haxonku uMckomaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBAHUSA, 00JIaCTh PacIpOCTPaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSL.

Yenoeueckue pacsl. OCHOBHbIE OOJBIIME pachl: €BpONEOMJHAs (€Bpas3uiickas), Herpo-
aBcTpajioujiHas (dKBaTOpUaibHasi), MOHIOJIOMAHAs (a3uWaTCKo-aMepuKaHCKas). YepTsl
OPUCHIOCOOJICHHOCTH IPEJCTaBUTENIEH YeOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHUS.
EnunctBO uenoseueckux pac. Kpuruka pacuzma

Pa3nen 8. Opranusmsl

1 OKPY’KAIONIasi cpeaa

Tewma 8.1. Cojepkanne ydeOHOro Marepuana
Okonorus DKOJIOrus Kak HayKa. 3alaui U pas3ziesbl SKOJOruu. MeToabl 3KOJI0rHYECKHX UCCIIeI0BaHUM.
kak Hayka. Cpenpl | DKOJIOTHUECKOE MHUPOBO33PEHHE COBPEMEHHOro uesioBeka. Cpeibl OOMTaHMs OpPraHM3MOB:
JKU3HU. BOJIHAs1, HA3€MHO-BO3y1IIHAs], [IOYBEHHAs!, BHYTPUOPraHU3MEHHAas1. DKOJIOTHYeCKUe (DaKTOpPBI.
DKOJIOrn4YecKue Knaccugukarus skonorndeckux pakTopoB: aOMOTHYECKUE, OMOTHYECKUE U aHTPOTIOT €HHBIE.
(baxTopsl JlelicTBue 9KOJIOTMYECKUX (PAKTOPOB Ha OpraHu3Mbl.AOMOTHYECKHE (DAKTOPBI: CBET,
Temmneparypa, BiaxHocTb. PotonepuoausM. [IpucnocoOneHus opraHU3MOB K JEHCTBHIO OK-01, OK-02,
abuornueckux (akropoB. buonornueckue putmbl. buotnueckue QaxTopsl. Bumibl OK-04, OK-07
OMOTHYECKUX B3aWMOJICHCTBUN: KOHKYPEHILMS, XHUIIHUYECTBO. llapasuTusm, MyTyaiusM,
KOMMEHCAIN3M (KBapTHPAHCTBO, HAaxXJICOHWYECTBO), aMEHCAIM3M, HEHUTpanu3M. 3HaYeHHE
OMOTHYECKUX B3aUMOJICHCTBUH IS CYIIIECTBOBAHUS OPTaHMU3MOB B IIPUPOIHBIX COOOIIECTBAX
Tewma 8.2. Cojnepkanne yueOHOro Marepuana
DKOJIOTNYECKUE OKOJIOTMYEeCKHE XapaKTepPUCTHUKU monyiasanud. OCHOBHbBIE MOKas3aTeldd MOMyJISILUU:
XapaKTePUCTUKU YHCIICHHOCTh, TUIOTHOCTB, POXIAEMOCTh, CMEPTHOCTh, MPUPOCT, MHrpanus. JuHamuka
NOMYJIAIUU YHUCICHHOCTHU MONYJISIIMU U e€ PEeryJIsius
Paznen 9. CoobduecTBa M 3K0JI0rH4ecKHe CHCTEMbI OK-01, OK-02,
Tema 9.1. CopepkaHue y4e0HOTO MaTepuania OK-04, OK-07
CoobmiecTBa Coo061ecTBO Oprannu3mMoB — 6uoreHo3. CTpyKTypbl OnoleH03a: BUI0BasA, IPOCTPAHCTBEHHAS,
OpraHN3MOB, Tpouueckas (nuimesasi). Buasi-noMuHanTsl. CBSI3U B OUOIIEHO3E.
HKOCUCTEMBI Okonoruyeckne cucteMbl (9kocuctemsbl). Ilonsarne 006 »KkocuctemMe U OuOreolneHo3e.

@OYHKIMOHATIbHBIE KOMIIOHEHTBl JKOCHUCTEMbBI: TPOAYIEHTbl, KOHCYMEHTBI, pPEIYyLEHTHI.
KpyroBopoT BemiecTB U MOTOK 3HEPrUU B 3KOocHcTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBble nenu U cetu. OCHOBHBIE IOKA3aTeNM 3KOCUCTEMBL: OHomacca,
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OPOAYKIMS. DKOJIOTMYECKUE IMUPAMUJBL: MPOTYKIUHU, YUCIEHHOCTH, OuomMacchl. CBolicTBa
9KOCHUCTEM: YCTOHUMBOCTb, caMoperyJisinus, pazputue. Cykueccus

Tema 9.2. Copepxanne yueOHOro Marepuasa

[Ipupoaubie [IpupoagHbie 3KOCHUCTEMBI. ODKOCHUCTEMBI pPEK M 03€p. IKOCHUCTEMa XBOWHOIO WIIH

HKOCHUCTEMBI HIHPOKOJIMCTBEHHOTO aeca. AHTpPOIIOTCHHEBIC IKOCHCTEMBI. ATPOIKOCHCTEMBI.
YpOoskocucreMbl. buonornueckoe ©  XO3SIMICTBEHHOE 3HAUEHHE AarpodKOCHUCTEM H
ypOo3kocucteM. buopa3zHooOpasue kak (GakTop YCTOMUMBOCTH 3KocucTeM. CoxpaHeHUe
OHMOJIOTHYECKOro pa3HooOpasus Ha 3emiie

Tewma 9.3. CopepxaHne y4eOHOro Mareprasa

buocdepa — VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa Ouocdepsl. XKusoe

rio0anbHas BemecTBO M ero ¢ynkmun. OcobeHHocTH OHOCheEpbl Kak TI00aTbHOW 3KOCHUCTEMBI.

JKOCHCTEMA 3EeMITH

JluHaMuveckoe paBHOBeCHE W OOpaTHas CBsizb B Ouocdepe. KpyroBopoTel BemiecTB u
OMOrCOXMMHUYECKHE IHKIBI 3JIEMEHTOB (yrjepoaa, a3oTa). 30HaJIbHOCTH OHOC]EpHI.
OcHoBHbBIE OMOMBI CyIIN

Tema 9.4.
Bnusiaue
AHTPOITOTEHHBIX
(bakTOpoB Ha

ouochepy

IMpodeccuoHaibHO OPHEHTHPOBAHHOE CO/IEPKAHUE (COIEPKAHNE MPUKJIATHOTO MOTYJIs)

YenoseuectBo B Ouochepe 3emiau. AHTPONIOTeHHbIE U3MeHeHus B Ouochepe. ['mobanpHbIE
sKosiornueckue mpodnembl. CocyliecTBOBaHME NPUPOABI U dedoBeuecTBa. CoxpaHeHHE
Onopa3zHooOpa3usi Kak OCHOBa ycToHumBocTH Ouocdepbl. OcCHOBa parMOHATHLHOTO
yIpaBiIeHUs IPUPOAHBIMHU PECYPCAMHU U UX UCTIONb30BaHKe. JlocTHKeHus: OMOJIOTHH U OXpaHa
PUPOJIBI

Tema 9.5.
Bnusiaue conmuaibHO-
AKOJIOTHYECKHX
¢dakTopoB Ha
37I0pPOBbE YEIIOBEKA

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaHNeE (COAepPKAHNE MPUKJIATHOT0 MOYJIs1)

310poBBE U €ro cocraBisionire. MakTophl, MOJOKUTEIHHO U OTPUIIATEIHHO BIHSIONINE HA
opraHu3M 4yenoBeka. [IpoOrema TEXHOTEHHBIX BO3ACHCTBHUI Ha 3J0pOBhE UEIOBEKA
(37IeKTpOMarHUTHBIE TIOJNISA, OBITOBAs XWMHS, HW30BITOUYHBIC IIYMBI, paJdanus © T.IL.).
ApanTanusi opraHm3Ma dejoBeka K ¢akTopaM OKpykaromieil cpenbl. [IpuHIUIIBL
dbopmupoBaHus 310poBhecOeperaromiero nopeacHuss. Gusndeckas akTUBHOCTh U 370POBBE.
buoxuMuueckue acteKkThl palliOHaIbHOTO NUTAHUS

Pa3nen 10. Ceeknusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHHI

Tema 10.1.
Cenexims
KaK HayKa W TpoIiece

Conepxanue yueOHOro MaTeprasia

Cenekiusi Kak HayKa W Ipoliecc. 3apOoXkJACHUE CENeKIUU U aoMectukanus. Yuenue H. U.
BaBunoBa 0 meHTpax MHOrooOpasusi M HPOUCXOXKJEHUS KYJIbTYpHBIX pacTeHuid. LleHTpsl
HpOI/ICXO)I(,Z[GHI/ISI JOMAIIHUX >XHWBOTHBIX. COpT, Hopo,ua, mrraMMm. COBpeMCHHbIe METOAbI
CEJIEKIINU. MaccoBblit

OK-01, OK-02,
OK-04, OK-07
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U WHIUBUAYaJbHBIH OTOOpBI B CEJIEKIIMM PACTEHUN U >KUBOTHBIX. OLlEHKa 3KCTepbepa.
bauskoponcTBeHHOE ckpeluBaHue — MHOpUIMHT. YuncTas nuHusA. CKpelyBaHUE YHCTBIX
muHuil. ['ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpellMBaHME — ayTOpPUIUHI.
Otnanénnas rubpuguzanus v e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W IOJy4YeHHE
ITOJIMILIOUAOB. JIOCTHKEHMS CEJIEKIIMU PACTEHUM, )KUBOTHBIX M MUKPOOPTIaHU3MOB

Tema 10.2. buotexHosioruss kKak oOTpacib MNpOU3BOJCTBA. ['€HHas WHXEHepus. OTambl CO3JdaHUA 1
OcHoBBI pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kierounas uHxenepus. Kiierounsle
OMOTEXHOJIOTUU KYJIbTYDBI. MukpoKIIOHaJIbHOE pa3MHOXXEHHE pacTeHUH. Kionuposanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U ATHUECKUE
npo6aembl. MO — reHeTHuecKH MOAU(DULIMPOBAHHbBIE OPraHU3MbI
Tewma 10.3. IIpodeccnoHAIbHO OPUEHTHPOBAHHOE COAEPKAHME (COAePKAHME MPUKJIATHOTO MOTYJIA) 1
buorexHonoruu OCHOBHBIE HalpaBJIEHUs] COBPEMEHHONW OMOTEXHOJIOIMH B IPOPECCUOHATIBHOM 1EATEIIbHOCTH
B )KM3HH U podpeccuut | yenoseka. Mero bl 0MoTeXHOI0rHH. OOBEKTHI OMOTEXHOIOIHU. DTHKA OMOTEXHOIOIMYECKUX
U TEHETMYECKMX »JKcrepuMeHToB. [IpaBuna mnoumcka M aHanu3a OMOIKOJIOTMYECKOM
uHpOpMaLUN
U3 Pa3IMYHBIX UCTOYHMKOB (HayuyHass U y4eOHO-Hay4Has JIMTEpaTypa, CpeAcTBa MacCOBOM
uHpopmanuu, cetb UHTEpHET u Apyrue)
Pa3nes 11. Pemenne KkeiicoB B 00J1acTH OMOTEXHOJIOTHH 3
Tema 11.1.1. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJICP/KAHME (COAePIKAHNE IPUKJIATHOT0 MOAYJIs) 1
brorexuonornu Pa3Butre mpoMBITINIEHHONW OWOTEXHOJOTUN M €€ TMPUMEHEHHE B KU3HH YeNIOBEKa, TIOUCK U
B TIPOMBIIIJICHHOCTH | aHanu3 MH(OpMAMK U3 PAa3IMYHbIX UCTOUHUKOB (Hay4yHas M y4eOHO-HayyHas JUTeparypa,
CpelcTBa MaccoBOM MHpopMaIuu, ceTb UHTepHET U ipyrue)
Tema 11.1.2. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJICP/KAHME (COAePIKAHNE IPUKJIATHOTO MOAYJIs) 1 OK-01. OK-02
CormanbHo- OTUYeCKHe aCeKThl Pa3BUTHS OMOTEXHOJIOTHI M IPUMEHEHNE UX B )KU3HU YellOBEKa, MOMCK OK-0 4” OK-07,
OTUYCCKHEC ACMCKThI | i aHanu3 UHPOPMAIMK U3 PA3IMUHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIMTepaTypa,
OroTexHOIOTHil CpezcTBa MaccoBoi MHpOpMaLUK, ceTh IHTEepHET U ApyTrue)
Tema 11.1.3. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEePKAHME (COlep:KaHMe TPUKJIATHOT0 MOAYJIs1) 1
buorexnonoruu Pa3Butue OWOTEXHONOTMH C TPUMEHEHHEM TEXHUUYECKUX CcHcTeM (OMOMHKEeHepHus,
Y TEXHUYECKHE O6uonHpopmaTtuka, OMOHHMKA) W HX NPUMEHEHHE B >KM3HU 4YeJIOBEKa, MOHCK U aHallu3
CHUCTEMBI UH(OPMALIUU U3 Pa3IMYHbIX HICTOUHUKOB (Hay4YHas U yueOHO-Hay4Has ITepaTypa, CpeicTBa
MaccoBo# nHbopmaIuu, cetb IHTEpHET U apyrHe)
JuddepeHurpoBaHHbIi 3a4eT 2
Bcero: 39
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3. YciaoBusi peaju3anum nporpaMMbl 001eo0pa3oBaTeJbHON JUCIIHIJIMHBI
3.1. TpeGoBaHusl K MUHUMAJIbHOMY MATePHAJbHO-TeXHHYECKOMY 00ecleYeHn 0
Peanu3zanus nporpaMmsl AUCHUIUIMHBI IPEATIOIAraeT HaTuuue kabuHeTa 61MoIoruu

3.2. UndopmanmonHoe obecriedeHne peaau3anun NporpaMmmbl

OcHoBHas1 iuTEepaTypa

1. Buonorus: 10 xmacc: Ga3oBblii ypoBenb : yueOnuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6moB [u np.] ; mox penakiueii B. B. Ilaceunnka. — 6-e u3a. — Mocksa :
[Tpocemenne, 2024. — 224 c. — ISBN 978-5-09-112164-3. — Tekct : 3IeKTpOHHBIH //
DIIeKTpOHHBIN pecypc 1udpoBoit oopazoBarensHolt cpenpl CIIO PROFo6pa3oBanue : [caldT]. —
URL.: https://profspo.ru/books/143864. — Pexum nocryna: mis apropusup. [lons3oBareneit

2. buonorus: 11 kmacc: 6a30Bbiii ypoBeHb : yueOHuMK / B. B. Ilaceunuk, A. A.
Kamenckwuii, A. M. Py6noB [u ap.] ; nox penakiueii B. B. [laceunnka. — 6-e uza. — Mocksa :
IIpocemenue, 2024. — 272 ¢. — ISBN 978-5-09-112165-0. — Texkcr : 37eKTpOHHBIA //
DNEeKTPOHHEIH pecypc 1 poBoit odpazosarensHoi cpeapl CIIO PROFob6pa3zoBanue : [caiit]. —
URL.: https://profspo.ru/books/132464. — Pexum moctyna: mis apropusup. [loab3oBareneii

3. Aradonosa, A. b. buonorus: 6a30Bblil ypoBeHb : Y4EOHUK AJIs1 00pa30BaTEIbHBIX
OpraHu3alyii, peanu3yriux o0pa3oBaTelbHbIe MPOTPAMMbl CPEIHEro MnpodeccuoHAIBHOTO
obpazoBanust / A. b. AradonoBa, A. A. Kamenckuii, B. . CuBornazoB. — Mocksa :
ITIpoceemenune, 2024. — 272 ¢. — ISBN 978-5-09-113524-4. — Texkcrt : 37CKTPOHHBIA //
DNEKTPOHHEIN pecypc udpoBoit odpazosarensHoi cpeapl CIIO PROFobpa3oBanue : [caiit]. —
URL.: https://profspo.ru/books/139352 . — Pexxum nocryma: ais aBropusup. Ilonb3oBareneit

4, AradonoBa, A. b. buonorus: 6a30BbIif YPOBEHB: MPAKTHKYM : Y4eOHOE Mmocooue,
pa3paboTaHHOE B KOMIUIEKTE ¢ Y4eOHUKOM Il 00pa30BaTEIbHBIX OpraHU3aINi, peaTu3yoX
o0pa3oBaTellbHBIC TIPOTPaMMBbI CpeaHero mpodeccnoHabHOTO 0Opa3zoBanus / A. b. AradoHoBa,
B. . CusornazoB. — Mockaa : [Ipocsemenue, 2024. — 112 ¢. — ISBN 978-5-09-112641-9. —
Tekct : 3neKTpOoHHBIA // DNEKTPOHHBIM pecypc mubpoBoit obpazoBaTenbHOU cpeast CIIO
PROFob6pasoBanue : [caiit]. — URL: https://profspo.ru/books/139353 . — Pexum moctyma: s
aBTOPU3HUP. OJIB30BATENIEH

JlonoTHUTeIbHbIE HCTOYHUKH

1. Bcepoccuiickast nmpoBepounas padora: 6uoinorus. 10 xnace / cocraBurenu H. A.
Bormanos. — 2-e u3a. — Mocksa : BAKO, 2025. — 65 ¢. — ISBN 978-5-408-05783-2. — Texkct
: anextpoHHbiii // LudpoBoii obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/125157.html. — Pesxxum noctyna: amnst aBropusup. Ilons3oBateneit

2. Bcepoccuiickast nmpoBepouHas padora: 6uosnorus. 11 xmace / cocraBurenu H. A.
Bormanos. — 2-e u3a. — Mocksa : BAKO, 2025. — 65 ¢. — ISBN 978-5-408-05783-2. — Texkct
: anextpoHHbl // IludpoBoii obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/125157.html . — Pesxwum noctyma: st aBTOPU3UP. MMOJIb30BATEINCH
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4. KoHTPOJIb M OlIeHKA Pe3yJIbTATOB OCBOEHHSI 00111e00pa30BaTeIbLHOM TN CHUTITHHBI
KoHTpoJIb U oOlleHKa pe3yJbTaTOB OCBOEHUS O0IIE00pa30BATEIBHON IUCIUTUTHHBI
pacKpbIBAIOTCA Yepe3 NUCUUIUIMHAPHBIC pe3yIbTaThl, HalpaBlIeHHbIe HA (POPMUPOBAHKE OOIIUX U

po(eCcCHOHANLHBIX KOMIIETCHIIUN 110 pa3jieliaM ¥ TeMaM COJIepyKaHus y9eOHOro MaTepuara.

Oo6mas/npodeccuoHanbHast
KOMIETEeHIUsI

Pa3zgen/Tema

Tun
MepPONPUSITUSA

OICHOYHbIX

OK 01. Bsibupars cmocoObl
pelieHus 3aj1a4
npodeccnoHaTBEHOM
JEATSILHOCTH MPUMEHHUTEIILHO
K Pa3JINYHBIM KOHTCKCTaM

Temrer 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.41I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c

OO6cy>xaeHune 1mo Borpocam
JEeKIUH

Pazpabotka rioccapus
3anoyiHeHNe  CPaBHUTEIbHBIX
TabIHIL

TectupoBanue

YeTHBIN onpoc

JIUKTaHT Ha MCIIOJIb30BaHUE
apryMeHTOB, OHOJIOTHUYECKOU
TEPMUHOJIOTUH U CUMBOJIMKH
NunnBunyanpHas
caMmocTosiTeNbHas paboTa
[IpencraBinenue pe3ynbTaTOB
IPAaKTUYECKUX paboT
KoHnTponbHble paboThl

3amura TBOpUECKUX padoT

3amnmra WHIUBUTy TbHBIX
MIPOEKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTOQHOﬁ aTTCCTallu

OK 02. Wcnons3zoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuieHuBaeMas TUCKYCCHSI T10

COBPEMEHHBIE cpenctBa | 4.1-4.3,5.1-5.4,6.1-6.3, 7.1- | Bommpocam JIEKIHH

MOMCKa, amaymsa | 7.3, 8.1, 8.2, 9.1-9.3, | Pa3paboTka MEHTAIbHOI

u untepnperauuu | 9.4I1-o/c, 9.5I1-o/c, 10.1, | kapTel B MUHM IpymIax

nH(popmanuuy, 10.2, 10.3[1-o/c, 11.111-0/c | BeimonHeHwe u 3amuTa

u UH(POPMaILMOHHBIE 1a00paTOpHBIX PaboT

TEXHOJIOTUU JUTSI BBITIOJTHEHUS [IpencraBnenne pe3ynbTaTOB

3a1a4 npogeccuoHaIbHON MPAaKTUYECKUX paboT

JeSTeTbHOCTH [IpencraBieHne yCTHBIX
cOOOIIeHUH C Mpe3eHTalue,
MIOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHUKOB,
PEKOMEHIOBaHHBIX
IpernojiaBaTeseM

OK 04. D¢ dextuBro | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHEe IO BOTIPOCaM

B3aHMMOJEHCTBOBATh U paGOTaTL

4.3,5.1-5.4,6.1-6.3, 7.1-7.3,

JICKIINH

B KOJUIEKTUBE U KOMaH/Ie 8.1, 8.2, 9.1-9.3, | [IpencraBneHne pe3yIbTATOB
9.411-0o/c, 9.5I1-o/c, 10.1, | mpakTHYeCcKUX pabOT
10.2, 10.3[1-0/c, 11.11T-0/c | 3ammTa TBOPYECKUX pabOT
3ammra WHAUBUYaTbHBIX
MIPOCKTOB

OK 07. CopnelicTBOBaThH
COXPaHEHUIO OKpY’KaroIeu
cpeabl, pecypcocOepeKeHHIO,
MIPUMEHSITh 3HAHUS

00 N3MCHCHHNU KJIuMara,

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4,6.1-6.3, 7.1-
7.3, 81, 8.2, 9193,
9.4I1-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1IT-0/c

OO6cy>xaeHue 1o Borpocam
JICKIIMH

Pa3paboTka rioccapus
3anojaHeHue  CpaBHUTEIbHBIX
TaOJINILL
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IIPUHLATIBL OepeKITMBOTO TectupoBanue

MPOM3BOACTBA,  3PPEKTHBHO YcTHbI# onpoc

JIECTBOBATH JIUKTaHT Ha MCIOJb30BaHUE

B UpE3BbIYANHbBIX CUTyalUSIX apryMEHTOB, OHMOJIOTHYECKOU
TEPMUHOJIOTUU U CUMBOJIMKH
NunuBunyansHas

caMmocTosiTeNbHas paboTa
IIpencraBnenue  pe3ysbTaToOB
MPAaKTUYECKUX paboT
KonTtponbHbie paboThI

3amuTa TBOPUECKUX padoT
3ammra VH/IMBUYAJIbHBIX
IIPOCKTOB

Brinonnenue 3amanmii
MIPOMEKYTOYHOM aTTECTALNK

5.0IEHOYHBIE MATEPHUAJIBI K TIPOMEXYTOUYHOM ATTETCTAIIUA
5.1.Bomnpocsl Kk 3a4éTy

1. Yro uzyuaet 6uonorus? Ha3oBuTe OCHOBHBIE CBOMCTBA KUBBIX CUCTEM.

2. Kakue MeTo/pl MO3HaHUS KMBOM NpUpObl Bb 3HaeTe? OxapakTepu3ynuTe KaXKIbli U3 HUX.
3. Ilepeuncirre ypoBHH OpraHu3alyy KUBOU pupoibl. B uém ux otinuume qpyr ot apyra?
4. KakoB xuMHuecKHil cocTaB kieTku? Kakue 3neMeHTbl OTHOCITCS K MaKpOlJIeMEHTaM 1
MUKpO3JIEMEHTaM?

5. Kakyto ponb urpaet Boja B kietke? [lepeunciute e€ hyHKIuu.

6. OxapakTepu3yiTe OMOJOTUYECKH BaXKHBIC OPTaHUYECKUE COCTUHEHUS: OCIKU, YTIECBOIbI,
JIUTU/bI, HYKJIEMHOBBIE KUCIIOTBHI.

7. Onumure cTpoeHue kieTku. Kakue opraHou bl BbI 3HAETE U KAKOBBI UX (PyHKINN?

8. B uéM oTiimune NpoKapuOTUYECKON KIETKU OT 3YKApUOTHUECKOM?

9. Yrto Takoe oOMeH BemiecTB? OXapakTepu3yuTe MIaCTUIECKUN U SHEPTETUUECKHI OOMEH.
10. Onumute nporece porocuHTesa. B uém ero 6uonornyeckoe 3HaueHue?

11. Yro Takoe renernueckuit koa? [lepeuncnure ero CBOCTBA.

12. Onumute mporecc 6nocuHTe3a 6enka. Kakue stanbl OH BKIIOYaeT?

13. Yto Takoe TpaHCKpUNLMS U TpaHcaAuusa? B uéM ux cyTs?

14. Yro Takoe Bupychl? ONMUIIUTE X CTPOCHHUE U KU3HEHHBIN 1uKi1. Kakue 3ab0oneBanus
BBI3BIBAIOT BUPYCHI?

15. YUto Takoe MuTo3? ONUIINTE CTAIUHA MATO3a U €r0 OMOIOTMUECKOE 3HAUYEHHE.

16. Uto Takoe meiio3? B uém ero 6monorndeckoe 3HaueHue? Uem Melio3 oTnudaeTcs OT MUTo3a?
17. Kakue ¢popMbl pa3MHOKEHHsI OpraHu3MoB Bbl 3HaeTe? Oxapakrepusyiite 6ecronoe u
I10JIOBOE Pa3MHOKEHUE.

18. Uto Takoe onToreHe3? OxapakrepusyiTe Tanbl SMOPHOHAIBLHOTO Pa3BUTHSL.

19. Kakue TUIBI TOCTIMOPHOHATBHOTO pa3BUTHs cyliecTByIOT? [IpuBenuTe mpuMepsl.

20. CchopmynupyiiTe 3aKOHOMEPHOCTH HacJe10BaHus, ycTaHoBleHHbIe [. Menaenem.

21. Yo Takoe XpOMOCOMHasl TEOpUs HacleACTBEHHOCTU? OXapakTepu3ynTe €€ OCHOBHBIE
MOJIOKEHUSI.

22. Yro Takoe u3MEeHYMBOCTh? OXapakTepu3yiTe MOAU(PUKAIIMOHHYIO U MYTAIMOHHYIO
U3MEHYUBOCTb.

23. Kakue BUbpI MyTalMid BbI 3HaeTe? YeM OHM OTIIMUAIOTCS APYT OT Apyra?

24. OxapakTepu3ynuTe METOIbI TCHETUKH YEJIOBEKA: TeHEATOTUUECKHH, OJTM3HEIIOBBIH,
LIUTOTEHETUUECKU .
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25. Yrto Takoe HacnencTBeHHbIC 3a00aeBanus? HazoBuTe mpuMepsl TEHHBIX U XPOMOCOMHBIX
00J1e3HEeH.

26. ChopMynupyiTe OCHOBHBIC TTOJIOKEHHUS IBOTIOIIMOHHON Teopuu Y. J[apBuHa.

27. Yto Takoe cunTeTndeckas teopus 3poitonun (CTI)? HazoBute €€ 0OCHOBHBIE MOJIOKEHHUS.
28. KakoBbI IBIKYIITHE CHITBI ABOTIOIMHK? OXapaKTepu3yiTe €CTECTBEHHBIN OTOOP U €ro
bopMmBI.

29. Yo Takoe BugoodpaszoBanue? Kakue popmbl BuI00Opa3oBaHus Bbl 3HaeTe?

30. Uro Takoe makpoaBomtonus? [lepeunciure hopMbI SBOITOIIMOHHOTO TpOIiecca.

31. Kakue runote3bl MpOUCXOKICHUS KU3HU HA 3emMiie Bbl 3HaeTe? OXapakTepu3yuTe ux.

32. OnuumTe OCHOBHBIE ATAIMbI BOJIIOLUNA PACTUTEIHHOTO U )KUBOTHOT'O MHUpA.

33. Uro Takoe anTponorenes3? Kakue ¢pakTopsl ChIrpaid pojib B IBOJIIOIMH YeIOBEKa?

34. Ha3oBuTE OCHOBHBIE CTAJMH 3BOJIIOLUH YEIOBEKA.

35. Yro takoe nonyssnua? OXapakTepu3yuTe CTPYKTYPY MOIMYJISLHH.

36. Kakue nokasarenu nonyJsiiuu Bbl 3Haete? UTo Takoe TuHAMUKa YUCIEHHOCTH MOMYJIsun?
37. YUrto Takoe skocuctema? [lepeuncinre QpyHKIMOHAIBHBIE KOMIIOHEHTHI IKOCHCTEMBI.

38. OxapakTepu3yiTe NHILEBbIC IEMU U CeTU. YTO TaKoe SKOJIOTMUECKUE MTUPAMHUIBI?

39. Chopmynupyiite yuenue B.1. Bepnaackoro o 6uocdepe. KakoBbl rpaHUIIBI U CTPYKTYypa
ounochepsi?

40. Kakoe BiHsiHHE OKa3bIBAIOT aHTPOMOTreHHbIe (hakTopsl Ha Ouocdepy? HazoBure riiodbansHbie
9KOJIOTMYECKUE TPOOIIEMBI.

5.2.Kputepun oueHnBaHus
OueHka «oTIMIHO» (5 6a/110B)

e CryneHT naéT MOJHbIC M TOYHBIE OTBETHI HA BCE BOMPOCHI, IEMOHCTPUPYS TIIyOOKOE
MOHUMaHNE OMOJIOTHYECKUX MMOHATUN, TEOPUM U 3aKOHOMEPHOCTEH.

e (CB00OOAHO OMEPHUPYET TEPMHUHOJIOTUEH, TPUBOAUT MPABUIIbHBIE TPUMEPHI U3 YIEOHOTO
MaTepualia v MOBCEAHEBHOM )KU3HH.

e Jlorn4Ho M MOCIEOBATEIHHO U3JIaraeT MaTepruall, yCTAHABIMBAET PUYUHHO-
CJIEJICTBEHHBIC CBS3H MEKIY OMOJOTUYECKHUMHU MPOLIECCAMU U SIBICHUSMHU.

e VBepeHHO 00BACHSAET CTPOCHHE U (DYHKIIUU KIETOK, OPTaHU3MOB, YKOCHCTEM; TPABUIBHO
XapaKTEPU3yeT IBOJIIOIMOHHBIEC U DKOJIOTHYECKHE ITPOLIECCHI.

e JleMOHCTpUpPYET yMEHUE TPUMEHATHh OMOJIOTHYECKUE 3HAHUS 1151 OOBSICHEHUS SIBIICHUIN
MPUPOJIBI U OIICHKH BIHSIHUS (PAKTOPOB HA KUBBIE CUCTEMBI.

e Jlomyckaet He OoJyiee OJTHOM HETOUHOCTH, KOTOPYIO CAMOCTOSTEIHHO UCIIPABIISET MPHU
YTOYHEHUH.

Ounenka «xopomoy (4 6aa)

o CryneHT naéT npaBUiIbHBIE OTBETHI HA OOJBIIMHCTBO BOMIPOCOB, HO JOMYCKAeT
HE3HAaYUTeNbHbIE HETOYHOCTHU B (POPMYJIMPOBKAX OMPEEICHUN U 3aKOHOB.

e B nenom BiazieeT TEPMUHOJIOTHEHN, HO MHOT /1A 3aTPYAHIETCS C TIOJI00POM TIPHUMEPOB.

e lznaraer marepuan JIOTUYHO, HO B OTJIEIBHBIX CIy4Yasix HapyLIaeT MOCIeq0BaTEIbHOCTD
paccy IeHHU.

o HpaBI/IHBHO 00BSICHSIET OCHOBHBIE OUOJIOTHYECKHE MMPONHECChbl, HO MOXCET ITYyTAaThLCsA B
JIeTaIsIX CTPOCHUS KJIETKHU WJIM ATanax JIeJIeHusl.

e JleMOHCTpUPYET MOHUMAHUE FBOITIOLMOHHBIX U SKOJIOTUYECKUX 3aKOHOMEPHOCTEH, HO HE
BCE€Traa YCTaHABJIMBACT MIPUYINHHO-CICACTBCHHBIC CBA3U.

e JlonyckaeT 2—3 HETOYHOCTH, KOTOPBIE UCITPABIIAET C MOMOIIBIO MPEMO/IaBaTeNsl.
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OneHKa «yJI0BJIEeTBOPUTEILHO» (3 0ajia)

e CryneHT OTBEUYaeT Ha BOIIPOCH TOBEPXHOCTHO, IEMOHCTPUPYET (hparMeHTapHbIC 3HAHUS
OMOJOrNYECKUX NOHATUH U IPOLIECCOB.

e TepmuHOIOrHEH BiajeeT ciadbo, YacTo MyTaeT MOHATHS WM UCTIOIb3YET UX HETOUHO.

e I3noxeHue MaTepuasa HEIOCIEA0BATEIbHO, JTOTMYECKUE CBA3H YCTaHABIMBACT C
TPYIOM.

e cnbIThIBaET 3aTpyJHEHMS IPU XaPAaKTEPUCTUKE CTPOCHUS KIIETKH, 3TAIlOB JEJICHHUS,
HBOJIFOLIMOHHBIX IIPOLIECCOB.

e [Ipumepsl IPUBOAUT PEIKO WIIM OHU HE COBCEM KOPPEKTHBI.

e JlonmyckaeT 4—5 CyIIecTBEHHBIX OIIMOOK, YaCTh U3 KOTOPHIX UCIIPABIISAET C TOMOIIBIO
[IPEI01aBaTells.

O1eHKa «Hey/I0BJIEeTBOPUTEILHO» (2 0aJjia)

e CryaeHT He 1aéT OTBETOB Ha OOJIBITMHCTBO BOMPOCOB WIIH J1a€T HEMIPABUIbHBIE OTBETHI.

e He Biageer 6a30BOi OMOJIOTMYECKON TEPMUHOJIOTHEH.

e He mMoxeT oxapakTepu30BaTh CTPOCHUE KJIIETKH, OCHOBHBIE OMOJIOTUUECKHE IMPOIECCHI U
3aKOHOMEPHOCTH.

e He criocoGeH MpUBECTH MPUMEPHI M YCTAHOBHUTH CBSI3H MEKIY OMOJIOTHICCKIMHU
SIBJICHUSIMH.

e He noHMMaeT CylIHOCTH 3BOJIOLMOHHBIX U SKOJOTHYECKHUX MTPOLIECCOB.

e Jlomyckaet rpyOble OIMOKH, KOTOPBIE HE CIOCOOEH UCIIPABUTH JJAXKE C TTIOMOIIIBIO
MPEIoJaBaTesl.
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