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1. O0mas xapakTepucTHKa pado4eil nporpaMMsl 0011e00pa3oBaTEJIbHOM JMCIUIIIHHbI
«buosorns»

1.1. MecTto AucuMILUIMHBI B CTPYKTYpe o0pa3oBaTtenbHoii nporpammsel CIIO:

OobmeoOpa3oBatenpHas aucuuiiinHa «buonorus» sBnseTcs o00A3aTEIbHOM YacTbIO
o011eo0pa3oBaTeIpHOrO KKIIA 00pa3oBaTensHOM mporpaMmMel B cootBercTBrH ¢ @I'OC CIIO no
crenuainbHoctu 40.02.04 IOpucnpyaeHuus.

1.2. lean n nu1aHupyemble pe3yabTAThl OCBOCHUS JUCHHUIINHBI:
1.2.1. Heap AMCHUIIHHBI

Coneprxanue mporpamMmbl 0011e00pa3oBaTeNIbHON AUCIUILTUHBI «BHOIOTHs» HAPaBICHO
Ha JIOCTH)KCHHUE PE3YJIhTAaTOB €€ M3ydeHus B cooTBeTcTBHM ¢ TpeboBanusmu OI'OC COO ¢
yueroM TnpodeccuonanpHoil HampasieHHoctH PI'OC CIIO. llens wu3ydeHHS AUCHHUILTAHBI
«buonorusi» — oBIazeHHE OOYYAIOIMIMMHCS 3HAHUSMH O CTPYKTYpHO-(YHKIIHOHATHHON
OpraHu3alH KUBBIX CUCTEM Pa3HOT'0 PaHTa U MPUOOPETECHHE YMEHUI HCIIOIb30BaTh STH 3HAHUS
JUISL TPAMOTHBIX JEHCTBHI B OTHOIIEHWH OOBEKTOB XUBOW MPUPOIBI U PEIICHUS Pa3IMYHBIX
YKU3HEHHBIX TTPOOJIEM.
JlocTrxeHne ey u3y4eHus AUCUUIUINHBL «bronorusy obecreunBaeTcs: pelieHHeM CIeyOIINX
3a/1a4:
o OCBOEHHE OOYYarOIIMMHCS CHCTEMbl 3HAaHHM O OHMOJOTHMYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBWIIaX, CIY)KallMX OCHOBOH Ui (hOPMHPOBAHHUS
IIpeJICTaBICHUM 0 €CTECTBEHHO-HAY4YHOI KapTUHE MUpa,
0 METOJlax HAay4YHOTO IO3HAHHUA, CTPOCHHH, MHOTOOOpa3vH W OCOOEHHOCTSIX YKHBBIX CHCTEM
Pa3HOTO YPOBHS OpraHM3alliM, BbIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX HCCIIEIOBAaHUSIX B
OHOJIOTHH;
o (dbopMupoBanue y 00y4arImuxcs [I03HABATEJIbHBIX, WHTEJUIEKTYaIbHbIX
U TBOPYECKMX CHOCOOHOCTEM B TMpollecce aHanu3a JaHHBIX O MYTIX pPa3BUTHA
B OMOJIOTMH HAYYHBIX B3IVIAJIOB, UAECH U MOJXOJ0B K U3YUEHHIO XKUBBIX CUCTEM PA3HOTO YPOBHS
OpraHu3aluy;
. CTaHOBJIEHHME Yy OOydJarommxcsi oOmed KyJnbTypbl, (YHKIIMOHAJIbHOW I'PaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa KMBOW MPUPOIBI HA
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;
o dopMupoBaHrEe Yy 00yYaroIMXcs YMEHUI WIUIIOCTPUPOBATh 3HAUE€HUE OMOJOTMYECKUX
3HAHUM B TNPAKTUYECKOM MAESITEIbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;
o BOCIHUTAaHUE YOEXKAEHHOCTH B BO3MOXHOCTHU MIO3HAHMSI YEIIOBEKOM >KMBOU
MPUPOJIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K HEW, COOMIOEHUS ITHYECKUX HOPM IpHU
IPOBEIEHUH OMOJIOTMUYECKUX UCCIIeI0OBaHUM;

o OCO3HAaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIIEHUS] YPOBHS KOJIOTMYECKOM
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
. OpUMEHeHHe MpUOOPETEHHBIX 3HAHMH W yMEHUH B  TOBCEJHEBHON  KHU3HHU

JUI OLIEHKU TIOCJIEACTBUN CBOEH JEsATENbHOCTH 10 OTHOILEHHIO K OKpYKalolle cpene,
CcOOCTBEHHOMY 3/I0pOBBIO, 000CHOBAaHHUE U COOJIIO/IeHNE Mep POUIaKTUKN 3a00JI€BaHUM.

1.2.2. Ilnanmpyemblie pe3yJbTaTbl OCBOCHHUS 001I€00PA30BATEbLHOM IMCHUIUIMHBI B
coorBercTBHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mme xomnetenuu (nanee — OK) u npodeccrnonansupie komneteHmu (nainee — [MK) ®IOC
CIIO B COOTHECEHHUH c JMYHOCTHBIMH, MeTanpeMEeTHBIMU
U TpeIMeTHbIMM  pe3yinbTaTamMu  oOydeHuss GazoBoro ypoBHsS (manee —  IIPO)
®I'OC COO npencrapiieHsl B Ta0IHLE:



Koa u Ilnanupyemsle pe3yJbTAThl 0CBOCHHUS AUCHHILINHBI

HanMeHOBaHHe

‘l’OPM“PyeMHuX O6mme JMcuunIMHAPHbIE

KOMIIeTeH Ui
OK O0l. Bsibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI oOTpaxarh B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O MecCTE M POJH OMOJIOTHU
croco0bl  pelieHus | TPYAOBOrO BOCIIUTAHUS: B CHCTEME€ HAay4YHOIO 3HaHMs;, (YHKUMOHAIbHOM TIPaMOTHOCTHU
3ajga4 - TOTOBHOCTb K TPYAY, OCO3HAHME IICHHOCTH MAacTEpCTBA, | YENIOBEKa IS PELICHUS KHU3HEHHBIX MPOOIeM.
npodecCHOHAIBHON | TpyAoIooue; I1P6 2. ChopMUpOBaHHOCTb YMEHHsI PACKPBIBATH COJAEPIKaHUE
JeSITeTbHOCTH - TOTOBHOCTh K aKTHBHOH JEATEILHOCTH TEXHOJOTWYECKON | OCHOBOMOJNATAIOMUX OHOJOTMYECKMX TEPMUHOB W TOHATHH:
IPUMEHHUTEIBHO u COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTb | XH3Hb, KIJIETKa, TKaHb, OpraH, OpPraHWU3M, BUJ, HOMYJALMS,
K Pa3NUYHBIM | HHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEIILHO BBITIOIHSTH | IKOCUCTEMa, OnoteHo3, Onocdepa; Mmerabonn3M (0OMEH BEUIECTB
KOHTEKCTaM TaKylo JesTeIbHOCTb; U IpeBpallleHHue SHEepruM), TIomeocTa3 (caMmoperysuus),

- HWHTEpeC K pamyHeiM cdepam mnpodeccrnoHaTBHON
JICSATCIIbHOCTH.

MeranpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKATh:
OBtajicHHe YHUBEPCAIBHBIMH y4EOHBIMU TTO3HABATEILHBIMU
JICCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENIbHO (OPMYJIUPOBATh U aKTyaJM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBCHHBIA NPU3HAK WA OCHOBAHUS
JUTSL CpaBHEHUS, Kiaccudukau u 00001eHus;

- OTIPEICIIATH LEH JISATSIIEHOCTH, 33/IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTpPUBACMbIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTaTOB
MHOCJIENCTBUN NEITEILHOCTY,

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIILCKON

JCATCIIBHOCTh, OICHHUBATH
oejisiM, OLCHHMBATL  PHUCKU

OuocuHTe3 Oenka, CTPYKTypHash OpraHM3alusl XHUBBIX CHUCTEM,
JMCKPETHOCTb, caMmoperyJsnus, CaMOBOCIIPOU3BEICHHUE
(penponykuus), HACJIEICTBEHHOCTD, M3MEHYHBOCTb,
9HEpPro3aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAs OPraHU3ALUS.

[1P6 3. CdopMHpOBaHHOCTb YMEHMsI PacKpbIBaTh COJEp’KAHUE

OCHOBOTMOJAralmux OWOJOTMYECKUX TEOPHUH H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOLIMOHHOM,
MPOUCXOK/ICHMS )KU3HU U YEJIOBEKa.

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOTOJIararonye OUoNIOrnuecKrue 3aKOHbI U 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.M. BaswmioBa, 3. ['ekkens,
®. Mromnepa, K. bapa), rpaHunbl uXx OTpUMEHUMOCTH K KHUBBIM
CHUCTEMaM.

ITP6 5. IlpuobpeTteHue ompiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAaY4YHOTI'O IMO3HAaHHA, NCIIOJIb3YEMBIX B OHOJIOTHU: Ha6J'IIO}IeHI/I${

Y OMMCAaHUS JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUMN; OpraHU3alnu
n TMPOBCACHUA OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUKCHUA
TUIIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BeiIn4YnHaMu, 00BsACHEHNS IMOJIYYCHHBIX PE3YIBTATOB




U TMPOCKTHOW JIEATEIBHOCTH,
npo0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

nu aKTyaJII/I3I/Ip0BaTB Saﬂaqy, BbIABUT'aTh FI/IHOTe3y

€c peUICHHs, HAXOJIUTh apryMEHTBI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a7aBaTb IapaMeTpbl U KpUTEpUU
peIeHUS;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHbIG B XO0I€ peIHeHI/HI 3a1a4u
pe3yJbTaThl, KPUTHYECKH OILEHWBATh HX JOCTOBEPHOCT,
HpOFHO?;I/IpOBaTI) NU3MCHCHHUEC B HOBBIX YCJIOBI/ISIX;
pa3pabaThiBaTh IUIAH PEIICHUS MTPOOJIEMBI C YUETOM aHAIIN3a
HMEIOIUXC MaTepUaAIbHBIX U HEMAaTEPUAIIBHEBIX PECYPCOB;
-- YMETh NIEPEHOCUTH 3HAHHS B TTIO3HABATEIIbHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEAEIATEIbHOCTH;

- YMEThb HHTETPHPOBATH 3HAHUS W3 Pa3HBIX NPEAMETHBIX
oOJacrei;

- BBUIBHraTh HOBBIC HJCH, IIpejjaratb OPHTHHAIbHBIC
MOJIXOJbI U PELICHUS

HaBbIKaMM  pa3pCHICHUSA

U (opMynupoBaHMs BBIBOJAOB C HCIOJIB30BAHUEM HAay4HBIX
MIOHATUN, TEOPUN U 3aKOHOB.

[IP6 6. ChopMuUpOBaHHOCTh YMEHHS BBIJCIATH CYIIECTBEHHBIC
NPU3HAKH  BHUPYCOB, KIETOK MPOKAapUOT U  DYKAPHOT;
OJTHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpraHU3MOB, BH/[IOB,
OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB U MPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCHHTE3a,
TUTACTUYECKOTO ¥ DHEPTEeTHYECKOro 0OMEHa, XeMOCHHTE3a, MUTO3a,
Mei03a,  OIUIOAOTBOPEHMS,  Pa3BUTUA U Pa3MHOXKEHUS,
MHAMBHUIYaJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOreHesa), 00pbObl 3a
CYIIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA000pa30BaHUS,
IPUCTIOCOOICHHOCTH OPTaHM3MOB K Cpeie OOWTaHWs, BIUSHHSA
KOMITOHEHTOB HKOCUCTEM, AHTPOIIOT€HHBIX U3MEHEeHUI
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpPYrOBOpOTa BEILECTB U IIPEBpallleHUe IHEpruu B buocdepe.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS NPUMEHSTH I[OJIYYEHHbIE
3HaHUA U1 OObSACHEHHs] OMOJIOTMYECKUX IMPOLECCOB U SIBICHUM,
JUTSL IPUHSTHS IPAKTHYECKUX PEIICHUH B IIOBCEIHEBHON )KU3HU

C LIeTIbI0 00ecneueHts 6€30IaCHOCTH CBOETO 3/I0POBBS U 3/10POBbSI
OKpYKalOIIMUX JIOAEH, COONIOIEHHUs 3/I0pOBOrO 00pas3a >XU3HH,
HOPM T'PaMOTHOTO MOBEICHUS B OKPYKAIOLIEH MPUPOIHON CPELE;

NOHUMaHWE  HEOOXOJUMOCTH  HCIOJb30BaHUA  JOCTHXKEHHH
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH ISl pallOHAIBHOTO
IPUPOIONOIB30BAHUS.

I[IP6 8. CdopmupoBaHHOCTH YMEHHUS pemiaTh OHOJIOTHYECKUE
3a/1a4M, COCTABIISATh TEHOTUIIMYECKHUE CXEMBI CKPEILMBAHUS

JUIS pa3HbIX THUIIOB HACJEJ0BaHUS IPU3HAKOB Y OpPraHU3MOB,
COCTaBJIATh CXEMbI IIEPEHOCA BEIIECTB U YHEPTUU B IKOCHCTEMAX
(uenu nmuTaHUs, MUILIEBBIE CETH).

IIP6 9. CdopMUpOBaHHOCTH YMEHHUH KPUTHYECKH OLIEHUBATh
nH(popMannlo OUOJIOTUYECKOTO  COJAEpKAHMS, BKIIOYAOILYIO
IICEBJJOHAYYHbIE 3HAHUSA W3 Pa3IUYHbIX HCTOYHHUKOB (CpeAcTBa
MaccoBod  MH(pOpMallMU, HAYy4YHO-TIOMYJSpPHbIE MaTepuabl);
MHTEPIPETUPOBATH THUYECKHE ACTIEKTBI COBPEMEHHBIX
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HCCIENOBaHUN B  OWOJIOTMHM, MEIWIIMHE, OHWOTEXHOJIOTHH;
paccMaTpuBaTth rjao0aJibHbIE 9KOJIOTHYECKHE poOJIEMBI
COBPEMEHHOCTH, (OPMHpPOBAaTH IO OTHOIICHUIO K HUM

COOCTBEHHYIO MMO3HIIHIO.

[TP6 10. ChopMHupoOBaHHOCTHL YMEHHU CO3/aBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHbOpMallMu M3  HECKOJIbKMX  HCTOYHUKOB,  I'PaMOTHO
MCIOJIH30BATh NOHATHIHBIN annapaT OMOJIOTHH

OK 02.
Hcnonws3zoBars
COBpPEMEHHBIE
CpeacTBa  TIOWCKa,
aHaiM3a

U HHTEPIpETAINH
uHpopmanuu

U MH()OPMAITOHHBIE
TEXHOJIOTHH TUTST
BBITIOJIHEHHST 337124
npodeccnoHaIbHON
JeSITeTbHOCTH

JInuHOCTHBIE pE3yNbTaThl [JOJDKHBI OTpa)kaTb B YAaCTH:
[EHHOCTH HAYYHOTO ITO3HAHMS:

-c(hOpPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMN
NOPaKTUKM,  OCHOBAaHHOIO  Ha  Juaiore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa
B IIOJIMKYJIBTYPHOM MHDE.

MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
OBnajieHne yHUBEPCAIbHBIMU y4EOHBIMU MO3HABATEIbHBIMU
JEHCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

- BJaJeTh  HaBbIKAMU  TMOJY4YEHHUS  HHPOpMAIH
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CaMOCTOSTEJIBHO
OCYIIECTBIIATh TIOHCK, aHaJuns, CHUCTEMATH3ALNIO

U MHTEPIpETALNI0 HHPOPMALIMU PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS,

- OLIEHUBATh JOCTOBEPHOCTb, JIESTMTUMHOCTh WH(pOpMalNH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaMm

ITP6 1. ChopmupoBaHHOCTH 3HAHU O MECTE M POJI OMOJIOTHH

B CHCTEME HAYYHOTO 3HaHHs, (YHKIMOHAIBHOM TPaMOTHOCTHU
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX NTPOo0JIeM.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS NMPUMEHSTH I1OJTYYEHHbIE
3HaHUS U1 OObSICHEHHUsS] OMOJIOIMYECKHX IPOLECCOB U SIBICHUH,
JUTSL IPUHSITHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHOMN JKU3HU

C LieNblo obecrieueHus: 6€30MacCHOCTH CBOETO 3/10POBbsI U 37J0POBbS
OKPY’KaIOIUX JIIOEH, COOJIIOJCHHS 30pOBOTO o0Opasa KU3HH,
HOPM I'PaMOTHOTO IIOBEJIEHUS B OKpYXarolleil MpUpoIHON cpejie;
NOHMMAaHWE  HEOOXOIUMOCTH  HCIOJNB30BAHHUSA  JOCTHIKEHHN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH Ul palMOHAJILHOTO
MIPUPOIOTIOIB30BAHHS.

I1P6 10. CpopmupoBaHHOCTH yYMEHHMH co37aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOMN
UHPOpPMALIMM M3  HECKOJBKMX  HMCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHATUIHBIN arnmapar 6MoJ0ruu

OK 04. DddexTrBHO
B3alMOJIECTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaH e

JIMYHOCTHBIE pe3yiabTaThl HOJODKHBI OTpPA’XaTb B YaCTU:

IEHHOCTM HAYYHOTO TIO3HAHWS: OCO3HAHHE IEHHOCTH
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTb  OCYILECTBJIATH
MPOEKTHYIO " HCCIIEIOBATENBCKYIO JIeATEIbHOCTh
VHJIUBUAYAJIBHO U B TPYIIIIE.

MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
OBsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

I1P6 5. IlpuoOpereHue ombiTa MPUMEHEHUS] OCHOBHBIX METOOB
Hay4YyHOT'O MO3HAHHUS, UCTIOJIb3YEMbIX B OMOJIOTUU: HAOIIONEHUS U
OIMCAaHUsA )KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUN; OpraHU3alyu U
MpoBeJeHUs]  OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIIBHKEHUS
TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXAY MCCIEAyEMbIMU
BEJTMYUHAMHU, OOBSICHEHHSI TIOTYYEHHBIX PE3YJIbTaTOB

u  (QOpMyTUpOBaHHUS BBIBOJOB C HCIOJb30BAHUEM HAYUYHBIX
MTOHSITU, TEOPUN U 3aKOHOB




0) cOBMECTHAs IeSITEIIbHOCTD:
- IOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAaH/IHOM
Y MHIUBHUIYaJIbHON paOOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIDKCHHIO: COCTaBISITh IJIaH  JICMCTBHIA,
pacnpenensiatb pojad € y4eTOM MHEHUM  yYaCTHUKOB

00CYyXJ1aTh pe3y/IbTaThl COBMECTHOM pabOThI

OK 07.
CopeilicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu

cpepl,
pecypcocOepexeHn
10, MPUMEHSITh
3HaHUS

00 W3MEHEHUHN
KJIMMaTa, MPUHIUITBI
OepexIIMBOrO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHUsIX

JIn4HOCTHBIE pE3yJbTaThl JOJDKHBI OTpaXkaTb B 4YaCTHU:
HKOJIOTMYECKOTO  BOCHUTaHHUS: -  C(POPMHUPOBAHHOCTH
9KOJIOTMYECKOHN KYJIbTYpPbl, IOHUMaHUE BIUSHUSA COLIMAIBHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHOM

U COLMAJIBHOM cpelibl, OCO3HAHHE II00AJBHOIO Xapakrepa
HKOJIOTUYECKUX TTPOOIIEeM;

- IUNJAHUPOBAHME U OCYILIECTBIICHUE AEUCTBUN B OKPY’KaOLIEH
Cpele Ha OCHOBE 3HAHMS LeJed YCTOMYMBOIO pPa3BUTHUSA
4eJI0BEYECTBA;

- AKTMBHOE HEIpUATHE JICUCTBUH,
OKpYXKarollleu cpere;

- YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOTHYECKUE
NOCIIEACTBHSI IPEAIPUHUMAEMBIX JEHCTBUM, IPEAOTBPAILATh
ux;

- pacliupeHue
HaIpPaBJIEHHOCTH.
MetanpeameTHbIE pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnanenue YHHMBEpCaTbHBIMU KOMMYHHUKaTUBHBIMU
JEUCTBUSIMHU:

0) cCOBMECTHasI I€SITEIbHOCTb:

- MOHMMaThb W HCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOMN
Y MHIUBHUIyaJIbHOM paboTHI;

IMPUHOCAIINX BpPC

OIbITa JESITEIBbHOCTA SKOJOTHYECKOH

- IIPUHUMATh ean COBMECTHOU JIeSATEIIbHOCTH,
OpFaHI/ISOBLIBaTI) )41 KOOp)II/IHI/IpOBaTB }IGI)'ICT BUA
M0 ee JOCTIIKEHUIO: COCTaBiATh IUIaH  JICUCTBUM,

[TP6 5. IlpuoOpereHne ombITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYYHOTO MTO3HAHMSI, UCTIONB3YEMBIX B OMOJIOrHU: HAOIIOICHUS

U OIUCAHMS KUBBIX CHCTEM, MTPOLIECCOB U SIBICHUIA; OpraHU3aI|H
¥ TPOBEACHUS OWOJOTHYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHUS TIOJTYYCHHBIX PE3yJIbTaTOB

U (QOpMYyIHpPOBaHUS BBIBOJOB C HCIOJIb30BAHUEM HAYYHBIX
IIOHATUM, TEOPUH U 3aKOHOB.

I[TP6 6. ChopMUPOBAHHOCTh YMEHHS BBIACNSTH CYIICCTBEHHbBIE
OpU3HAKW  BHUPYCOB, KIETOK IPOKApUOT U  DYKapuoT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OHMOreoLeH030B U AKOCHCTEM; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIIECTB U TMPEBPALICHUS DHHEPTUUM B KIETKe, (OTOCHHTE3a,
IJIACTUYECKOTO U SHEPreTUYEeCKOro 0OMeHa, XeMOCHHTE3a, MUTO3a,
MeH03a,  OIUIOJOTBOPEHMS,  Pa3BUTUS U Pa3MHOXKEHUS,
WHJUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 00pbObl

3a CyLIeCTBOBaHHME, €CTECTBEHHOro OTOOpa, BUA00Opa30BaHUS,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpele OOMTaHMs, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM, AHTPOTIOTEHHBIX W3MEHEHUU
B DKOCHCTEMax CBOECH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MpeBpallleHue SHEpTHU B buocdepe.

I[IP6 7. CdopMUPOBAHHOCTH YMEHHUS MPHUMEHSTH IOJTYYEHHbIE
3HAHUS i1 OOBSICHEHUS OMOIOTUYECKUX MPOIECCOB U SIBICHUIA,
JUTSL TIPUHSATHS TPAKTHYECKUX PEIICHHH B ITOBCEIHEBHOW KU3HU
C LIeNbl0 obecrieueHus: 0€30MacHOCTH CBOETO 3/I0POBbsI U 37I0POBbS
OKPY’KAIOIMUX JIFOZICH, COOJIONCHHS 370POBOTO OOpa3a >KH3HU,
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pacrupenensiTth poId C yYeTOM MHEHHUH YYaCTHUKOB | HOPM I'PaMOTHOTO MOBEJCHHS B OKpYXalOIIel MPUpOAHON Cpene;
00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOThI IMOHMMaHUE  HEOOXOJIMMOCTH  HCIOJb30BAHMUS  JOCTHXKEHUMU
COBPEMEHHOUM OHOJOTHMH U OMOTEXHOJOTHH Ui palMOHAIBLHOTO
IPUPOAONOJIB30BAHUS




2. CTpyKkTypa H cojep:kanue 0011e00pa3oBaTeIbHON AU CHUILIMHBI

2.1. O0beM IUCHUIIMHBI ¥ BUAbI y4eOHO padoThI

Bua yueOHoii padoThl O0Bem B yacax
O0bem 00pa3oBaTeJIbHOM NPOrpaMMbI 00111€00Pa30BaATEIbLHOM 39

AUCHUTLIHHBI

BT. U.:

TEOpeTUIeCcKoe 00ydeHne 39

IIpome:xxyTouHasi aTTecTanus JuddepernmpoBaHHBIN
2 ceMecTp 3a4eT
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2.2. TemaTn4ecKkuii IJIaH 1 coaecpskaHue NUCHUIJIUHDBI

®opmupyemMble
HaumenoBanue Conep:kanue y4eOHOro Matepuasa (0OCHOBHOE M MPO(ecCHOHAILHO OpUeHTHPOBaHHoOe), | O0beMm
pa3/iesioB U TeM JIa0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHOH MOAY./Ib (MPH HAJTHMYNH) yacop | oMmeTeHtiH
OCHOBHOE cO/Iep:KaHue
Cemectp 1
Pasznea 1. buosorus kak Hayka. ZKuBble cucTeMbl U MX OPraHU3alUs 2
Tema 1.1. CopepxaHne yaeOHOro Marepuaa 2
buonorus buonorus — Hayka o xuBoi npupoze. CBs3u OMOJI0IUU ¢ OOIECTBEHHBIMU, TEXHUUECKUMHU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMH, (QHIIOCO(PHEH, pEIUTHEeN, STUKOM, 3CTETUKON U TPABOM.
OOmas Ponp Ouonorun B (QOpMHUPOBAHMM COBPEMEHHOW HayyHOM KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJOrM4YECKHUX HaYK.
KHU3HU Mertonbl Mo3HaHUS KUBOW NMpHUPObl (HAOIIOAEHUE, SKCIIEPUMEHT, OMMCAaHUE, W3MEPEHUE, OK-02
KJaccu(uKanus, MOICITMPOBAHNE, CTATHCTUYECKAss 00padOTKa JaHHBIX ).
JXKussble cucteMsbl (GMOCHCTEMBI) KaK MpeaMeT n3ydeHus: 6uonoruu. OTanyuue >KUBbIX CUCTEM
OT HeopraHu4eckoi npupo/sl. CBoMcTBa OMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHU OpraHu3aluu ouocucrem: MOJIEKYJISIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpTraHW3MEHHBIM, TMOMYISIMOHHO-BUAOBOM, 3KOCUCTEMHBIH (OMO - TeOIEHOTHYECKUH),
O6urochepHbIit
Paznen 2 XuMu4ecKuii cOCTaB M CTPOEHHE KIETKH 4
Tema 2.1. Copepkanne ydeOHOro Matepuana 2
XUMUYECKUN COCTaB | XUMUYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JEMEHTBI: MaKpOdJIE€MEHThI, MUKPOIJIEMEHTBHI.
kieTku. Bona Bona u MuHepanpHble BemiecTBa. @YHKIIMM BOJBI U MHUHEPAJIbHBIX BEIECTB B KIIETKE.
U MUHEpAJIbHbIE [ToanepskaHue 0OCMOTHUYECKOTO OanaHca
BEIIECTBA
Tema 2.2. ConeprkaHue yueOHOro MaTepuaia 1
buonornueckn benku. CocraB u crpoeHne 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. Hesamenumblie u
Ba)KHBIE XMMHYECKHE | 3aMEHUMBIE AMUHOKHCIOTBL. AMUHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
COEJIMHEHUS MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTHYHAS CTPYKTYpa). XUMHUYECCKHE
cBoiicTBa OenkoB. buonormueckue ¢yHkuuu OenkoB. DepMEHTHl — OHOJIOTHYECKHE
karanu3aTopel. CTpoeHue (epMeHTa: aKTHBHBIM LEHTp, CyOCTpaTHas CHEHH(PUYHOCTD.
Kodepmentsl. Buramunsl. OTinnuns pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB.
VYrneBoapl: MOHOCaxapuasl (THOKO3a, prb03a M JAe30KCHpHO03a), Aucaxapuabl (caxaposa, OK-01, OK-02,
JaKTO3a) M Tojucaxapuisl (Kpaxmall, TJIHMKOreH, LeJrono3a). buonorndeckue ¢yHKuuu OK-04
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yraeBonoB. Jlunuael:  Tpurimuepunbl, Gochomunuabl, crepounsl. [ uapodunbHO-
ruzpodoOHbIe cBOKCTBA. buonornueckue GpyHkun munuaos. CpaBHEHUE YIIIEBOAOB, OCIKOB
Y JIUNUAO0B Kak MCTOYHUKOB sHepruu. Hyknennoseie kuciotsl: JJHK nu PHK. Hykneotuabr —
MOHOMEpHI HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JTHK. Ctpoenne n pynxmnuun PHK.
AT®: crpoenne u GyHKITUN

Tewma 2.3. CopepxaHne yaeOHOro Marepuaa 1
CtpykTypHO- [{utonorus — Hayka o kietke. Kinetounas Teopust — mpuMep B3auMOAeUCTBUS UaeH U PakToB
(GyHKIIMOHATTBLHAS B HAyYHOM IT0O3HAHUU. MeTOo/1bl U3yUEHUS KIETKH.
opranusanys Knerok | Kierka kak nenoctHas >kuBas cucreMa. OOIiye MpU3HAKW KIETOK: 3aMKHYTas Hapy)KHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmnapar, cucTeMa CUHTe3a OeJka.
Tunel KIETOK: OSyKapuoTHYeckas U mpokapuoruyeckas. (OCOOEHHOCTH CTPOCHHS
MPOKAPUOTHYECKOW KieTku. Kitetounas creHka Oaktepuil. CTpoeHHE 3YKapHUOTHYECKOM
kJeTKd. OCHOBHBIC OTJIMYUSI PACTUTEIBHOM, )KUBOTHOU M TpuOHON KiieTku. [loBepxHOCTHBIE
CTPYKTYpPBI KIETOK— KIIETOYHAs CTEHKAa, TIIMKOKAIWKC, ux (yHknun. [lmazmaruueckas
MeMOpaHa, ee CBOMCTBA U (PYHKIIUU.
[uronnazma u ee opraHounabl. OgHomemOpanHble opraHouisl kietku: OIIC, ammapar
I'onpmxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOW[IBI KJIETKHA: MUTOXOHIPHUH, IUIACTU[BI.
[TpoucxoxaeHne MUTOXOHApUNA W TwiacTuA. Buael mmactun. HemeMOpaHHbIE opraHoM bl
KJIETKH: pHUOOCOMBI, KJIETOUHBIH IEHTP, LEHTPUOIH, PECHUUKH, XKIyTUKH. DYyHKIUHU
OpraHouIOB KJIETKU. BrirtoueHus.
Snpo — perynaropHslii HeHTp kieTku. CTpoeHMe sijpa: sjaepHas 000JI0uKa, Kapuorasma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE
Paznea 3. ZKu3HenesiTeIbHOCTh KJICTKH 4
Tewma 3.1. Copepkanne y4eOHOro Marepuana 2

OOMeH BelecTB
U TpeBpalieHne
SHEPTUn
B KJIETKE

OOMeH BemiecTB, WM METa00IU3M. ACCUMMIIANINS (TUTACTHYECKUI OOMEH) U AUCCUMUIISITUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IUHOrO Ipolecca MeradonausMa. Poib 3aKoHOB
COXpaHEHMsI BEIIeCTBAa M PHEPrUU B NMOHMMaHMM MeTabonu3ma. Turbel oOMeHa BEIEeCTB:
aBTOTpOo(HBIN U TerepoTpodHbIA. Poib (pepMeHTOB B 0OMEHE BEIMIECTB M MPEBpAIEHUN
sHepruun B Kkierke. PorocuHTe3. CBeroBas M TeMHOBas (aszbl (orocuHTe3a. Peakuuun
¢dorocunTe3a. DPPeKTUBHOCTH (HOTOCHHTE3A. 3HAUEHHE (POTOCHHTE3a ISl )KU3HU Ha 3eMile.
Bnusaue ycnoBuil cpeasl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIMIEHUS! €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHMH. XeMOCHHTEe3. XEeMOCHHTe3Hpywoluue OakTepuu. 3HaYeHHE
XEMOCHHTE3a JUIs )KU3HU Ha 3eMIIe.

OK-01, OK-02,
OK-04
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DHepreTHYecKrii OOMEH B KIIETKE. PacieruieHue BeIecTB, BbIICICHUE U aKKYMYJIHPOBaHHE
DHEPruM B KIIETKE. DTalbl YHEPreTHUECKOro obMeHa. ['nmukomm3. BpokeHHe U ero BHIBIL.
Kucnoponnoe okuciaeHue, Win KieTo4Hoe abixanue. OxucnutenbHoe (hochopuarpoBanue.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 0OMEHa

Tema 3.2.
Buocuunres 6enka

Copepxanue yueOHOro Marepuaa

Peakuuum Matpuunoro cuHte3a. [enermueckas wuHpopmanus u JHK. Peammsauums
TeHEeTUYECKON MHpOopMaluK B KiIeTKe. [ eHeTHYeCKUi KO/ ¥ ero CBOMCTBA. TpaHCKpUIIIINS —
marpuunblii cuHTe3 PHK. Tpancmsiuus — OwuocuHTe3 Oenka. OTambl TPaHCISAIHH.
KoaunpoBanue amunokuciot. Ponbs pubocom B Onocunrese Oenka

Tema 3.3.
Bupycsl

Copepxkanue ydeOHOro Marepuana

Hexnetounsie ¢opMmbl xu3Hu — BUpychl. Mictopust otkpeitus Bupycos (/1. U. MiBaHOBCKkwUil).
OCOoOEeHHOCTH CTPOSHHSI M )KM3HEHHOTO IHMKJIa BUPYCcoB. bakrepunodaru. bonesnu pacrenwii,
JKUBOTHBIX M YeNIOBEKa, BhI3bIBacMbIe BUpycamu. Bupyc umMmmyHoneduura yenoseka (BIY)
— Bo30Oyutens CI1M/]a. [IpodunakTruka pacnpocTpaHeHNs BUPYCHBIX 3a00JI€BaHUI

Pa3nes 4. PazMHokeHHe M HHAUBUIYAJIbHOE PAa3BUTHE OPTaHU3MOB

Tema 4.1.
JKV3HEHHBIN TUKIT
KJIETKU

CopepxaHue yaeOHOro MaTrepuana

KneTounslii 0uWKI, WM KU3HEHHBIA UK KieTku. Murtepdaza u wmuto3. Ilpouecchi,
npoTekaromue B nHTepdasze. Perumkanus — peakuus marpuunoro cuaresza JJHK. Ctpoenne
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapHOTHUI. JIUMIONAHBIN U TalIOUIHBIA XPOMOCOMHBIE
Habopel. XpomaTuabl. lluTomornueckue OCHOBBI Pa3MHOXKEHUS W HWHAUBUIYATHLHOTO
pa3BUTHs Opranu3MoB. Jlenenue knetku —muto3. Craauu muto3a. [Iponeccsl, npoucxoasauime
Ha pa3HBIX CTaausIX MUTO3a. buomormueckuit cmpicin Muto3a. [Iporpammupyemasi rubens
KJIETKH - aroITo3

[HEN

Tema 4.2.
®DopMBbI pa3MHOKEHUS
OpPTraHU3MOB

Copepkanne ydeOHOro Matepuana

®DopMBbI pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe U MoyioBoe. Buapl 6ecronoro pa3MHOKEHHUS:
JIeJICHUE HAJBOE M TTIOUYKOBAHHUE OJTHO M MHOTOKJIETOYHBIX, CHOPOOOpPA30BaHKE, BET€TATUBHOE
pa3MHO)keHue. MIcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE JIJIs1 CEIEKLIUH.
[TomoBoe pazMHOXKEHHUE, €ero OTAuYHs oT Oecmoyoro. Meio3. Craguu meiiosa. [Iporeccsr,
npoucxoAsmue Ha craausx wmeiosza. IloBenenue xpomocom B Meitoze. Kpoccunrosep.
buonoruueckuii cMbICl U 3HaUeHHE Melo3a. ['TameTorenes — npoiecc 0Opa3oBaHUs MOJIOBBIX
KJIETOK y KUBOTHBIX. [10/TOBBIC kKene3bl: CeMEHHUKH U sudHUKUA. OOpazoBaHUE U pa3BUTHE
MOJIOBBIX KIJIETOK — TaMeT (CIepMaTo30M], SIMIEKIETKa) — CIEpMaTOreHe3 W OOTEHE3.
Oco0eHHOCTH CTPOEHUS SHIEKIETOK U ciepMaTo3onioB. OmnonorBopenue. [laprenorenes

Tema 4.3.

Copnepkanne y4eOHOro MaTeprana

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

NunuBunyanpHOe pa3BuTHE (OHTOreHE3). DMOPHOHAILHOE pa3BUTHE (IMOpHOTEHE3). DTarnbl
SMOpPHUOHAIILHOTO PAa3BUTHUS y TO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE, TaCTPYJISIIHS,
opranoreHe3. IlocToMOpuoHanbHOE pa3BUTHE. THIBI MMOCTAIMOPUOHAIBHOTO PAa3BHUTHUS:
npsiMoe, HempsiMmoe (IMYMHOYHOE). BrusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC ypoACTBAa. PocT W pasButhe pacteHuit. OHTOreHE3
I[BETKOBOT'O PAaCTEHUS: JIBOWHOE OTUIOOTBOPEHUE, CTPOCHHUE CEMEHH, CTANH PA3BUTHUS

Pa3nen 5. HacsieicTBEHHOCTh 1 H3MEHYHUBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HAaCJIeI0BAHUS

Conepkanue yaeOHOro MaTepraia

[IpenmMer u 3amaun TeHETUKHU. POJb HUTOIOTUU UM SMOPUOJIOTHU B CTAHOBJICHUH T'€HETUKH.
Bxnag poccuiickux M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TE€HETUKU. METOJbl T€HETHUKH
(ruOpUIONOTUYECKUI, UTOTEHETHYECKUH, MOJEKyIsIpHO-reHeThuueckuii). OCHOBHBIE
FEeHETUYECKUE OHATHA. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIONIb3yEMas B CXeMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTH HaCJIeIOBaHUSI IPU3HAKOB, ycTaHOBIEeHHBIE [ . Menaenem. MonoruGpuaxoe
CKpeIIMBaHWe. 3aKOH eAMHOOOpazus THUOPUIOB TepBOro  mokojeHus. IlpaBuio
JOMHUHHUPOBaHMsI. 3aKOH paclieruieHus npusHakoB. ['mmoreza umctoTsl ramer. [lomHoe u
HENOJIHOE  JOMMHHMpoOBaHME. JluruOpujaHoe  CKpelmMBaHME. 3aKOH  HE3aBHUCHMOIO
HACJIEIOBaHMsI TpU3HAKOB. LluToreHeTHueckue OCHOBBI JTUTHOPHAHOTO CKPEIIMBAHMS.
AHanuzupylolee ckpemyBaHue. lcronb3oBaHWE aHATU3UPYIOLIETO CKPELIMBaHUS IS
OIpeJieNIeHUsl TEHOTUIIa 0COOH

Tema 5.2.
CuerieHHOE
HacJIeI0BaHHE
MIPU3HAKOB

Copepkanne ydeOHOro Matepuana

CueruieHHoe HacnezioBaHue pu3HakoB. PaboTa T. Moprana 1o cuienjieHHOMY HaclleI0BaHHIO
reHoB. HapynieHue cremieHys reHoB B pe3yiabTaTe KPOCCUHIOBepa. XPOMOCOMHAs TEOpuUs
HaCJIEICTBEHHOCTH. | eHEeTUeCKHEe KapThl.

I'enetnka moma. XpoOMOCOMHOE OMNpEeNeNeHUe Moja. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['omorameTHble M reTeporaMeTHsle OpraHu3Mbl. HacnenoBaHue Npu3HAKOB, CLETUIEHHBIX C
0JIOM

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYNBOCTH

Copepkanne ydeOHOro Marepuana

N3menunBOCTH. BUibl H3MEHYNBOCTHU: HEHACIIEICTBEHHAs U HaclleACTBeHHas. Poib cpensl B
HEHACJIEJICTBEHHOW H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(DUKAIIMOHHOW H3MEHYUBOCTH.
Bapuanuonsslil psaa u BapuanuonHas kpusas. Hopma peakunuun npusHaka. KonnuecTBeHHbIE
U KauyecTBEHHbIE MpH3HAKW M HUX HopMa peakiuu. CBoiicTBa MoOIU(pUKAIMOHHON
U3MEHYHUBOCTH.

HacnenctBenHasi, win TeHOTUIUYECKass M3MEHUYMBOCTh. KoMOMHAaTHMBHAs W3MEHYUBOCTD.
Meiio3 M 1OJIOBOM MpolecC — OCHOBa KOMOMHATHMBHOM HM3MEHYMBOCTH. MyTalmoOHHas

OK-01, OK-02,
OK-04
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M3MEHYMBOCTh. Kiaccudukarus MyTamnuii: TeHHbIC, XPOMOCOMHBIC, TeHOMHBIC. YacTtoTa u
OPUYHHBI MyTanuid. MyTtareHHbsie (pakTopbl. 3aKOH TOMOJIOTHUECKUX PSAO0B B HACIIEACTBEHHON
W3MEHYHNBOCTH

H. 1. BaBunona

Tema 5.4.
I'eHeTnka yenoBeka

Copepxanue yueOHOro Marepuaa

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJABI TI'€HETHKU YEJIOBEKA:
IeHealornyeckuii, OJIM3HELOBbIN, IMTOr€HETUYECKUH, OMOXMMUYECKUH, MOJEKYJISPHO-
reHeTuueckuil. COBpEMEHHOE OIpPEAEICHUE TE€HOTUIA: IOJIHOI€HOMHOE CEKBEHHPOBAHUE,
IFeHOTUIIMPOBaHMUe, B TOM uucie ¢ nomousto [11[P-ananu3a. Hacnencreennsle 3aboseBanus
YyeJloBeKa: TEHHble O00Je3HH, OOJIe3HW C HAcJIEACTBEHHOW MPeapacioyioKEHHOCTbIO,
XpoMOcOMHBbIe 0Oose3Hu. ComaTtudyeckue U reHepaTuBHble MyTanMu. CTBOJIOBBIE KIIETKH.
[Mpuntnel  310poBOrO  00pa3a  JKWM3HHW, JAMArHOCTHKH, TMNPOMQWIAKTUKH H  JICYCHUS
reHEeTUYeCKuX  Oose3Hel.  MeauKo-reHeTH4ecKoe  KOHCYJIbTHpOBaHME.  3HAYCHHE
MEAMIMHCKOW TE€HETUKU B IMPENOTBPALIEHUU U JIEYEHUH TIE€HETHYECKUX 3a00JIeBaHUi
4eJI0BeKa

Cemecrp 2
Pa3pnen 6. DBorronuoHHas 0HoJIOrUs
Tema 6.1. Copneprkanue y4eOHOro Marepuana
OBONIOIIMOHHAS [TpennochbuIKy BOSHUKHOBEHMSI SBOJIIOLIMOHHON TEOpUU. DBOJIIOLMOHHAS TEOPUS U €€ MECTO B
Teopus O6uonornu. BiusHue 53BOMIOLMOHHON TeOpuM Ha pa3BUTHE OMOJOTMM U JPYTUX HayK.
U €€ MECTO CauzerenbcTBa 3BoIOIUH. [laeoHTONOrHUECKHE: [TOCIIEI0BATEIBLHOCTD MOSBJICHHS BUIOB B

B Omooruu

MAJICOHTOJOTUYECKON JIETOMUCH, TepexoaHbie (Gopmbl. buoreorpaduueckue: CXOACTBO H
paznuuue dayH u (Gaop MaTEPUKOB U OCTPOBOB. DMOPHUOJIOTUYECKUE: CXOJICTBA U PA3ITUUMS
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJOTHYHEIE,
AHaJIOTUYHBIC, PYAUMCHTApPHBIC OpTaHkl, aTaBU3MBI. MOJ'ICKYJ'ISIpHO-6I/IOXI/IMI/I'-ICCKI/IGI
CXOJICTBO MEXaHHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OMUYECKHX IyTell y Bcex
JKMBBIX OpPTraHHU3MOB.

OpomroruonHas Teopus Y. [lapuna. [Ipennochiiki BO3HUKHOBEHHUS JapBHHHU3MA.
JIBuoKylyie CHIIBI DBOMIONMUA BHUAOB 1O JlapBuHYy (M30BITOYHOE pPa3MHOXKEHUE TMIPH
OTPaHUYEHHOCTH PECYPCOB, HEONpeAeiEHHas M3MEHUYMBOCTh, O0OphOa 3a CyIIEeCTBOBAaHWE,
€CTeCTBEHHBIH 0TOOD)

Tema 6.2.
MukposBomtonus

CopepxaHue yaeOHOro MaTepuana

Cunrerndeckas teopus 3Boitonuu (CTD) u e€ ocHOBHbBIE MOJOKEHUSA. MUKPOIBOIIOLHSL.
[Tomymnsiuys Kak €AMHUIIA BUJA U DBOJIIOLUH.

OK-01, OK-02,
OK-04
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JBwxymue cuibl ((PakTOpPbI)IBOMIOIUK BHIOB B IMpUpoAe. MyTalMOHHBIH mporece U
KOMOWHATHBHAs HM3MEHUYMBOCTH. llomynsiuoHHbIe BONHBI M apel¢ reHoB. M3omsuus u
murpanus. EcrecTBeHHbI# 0oTOOp — Hampapistommi  (akrop sBomroru.  Dopmbl
ecTecTBeHHOro otoopa. I[IpHcrnocoOIeHHOCTh OpPraHU3MOB KakK pe3yJabTaT HBOJIOIMH.
[Ipumepsl mpHCHOCOOICHUH Yy OpraHu3MoB. ApomMopdo3sl ¥ HaAMOATanTanud. Bum u
Bu000pazoBanue. Kpurepuu Buna. OcHOBHBIC (POpPMBI BUI000pa30oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOEC

Tema 6.3.
Makpo3Bosronus

Conepkanue yaeOHOro MaTepraia

Makpossomonus. Dopmbl  3BomOUMU:  puneTHUecKas, IUBEpPreHTHas, KOHBEPreHTHAs,
napajuienapHas. HeoOpaTuMocThb 3BOIIOLMH

Pa3znen 7. BO3HUKHOBEHHE U PA3BUTHUC )KU3HHU HA 3emuite

Tema 7.1.
3apoxacHue
Y Pa3BUTHUEC KU3HU

CopepxaHue yaeOHOro MaTrepuana

JlonayuyHble NpPEICTaBICHUS O 3apOXACHUM KU3HHU. HaydHble TuioTe3sl BOZHMKHOBEHUS
KHU3HU Ha 3emiie: abMOreHe3 U MaHcrepMus. XUMHUUecKasi 3BOMONHs. AOHOTreHHbI CUHTE3
OpraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE IOATBEPKIACHUE
XUMHUYecKol 3Bosmonnu. HavanbHble 3Tanbl Ouosnoruuyeckod spomonuu. ['mnoresa PHK-
Mupa. PopMupoBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE INpOTOKIETKH. [lepBbie
KJIETKHM U UX 3BONIOLUA. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3paMm U nepuonaM. Karapxeit. Apxeiickas U nmpoTepo3onckas
spbl. Ilanmeo3oiickas spa u e€ mnepuoabl: KeMOPHHUCKHN, OpPJOBHUKCKHMH, CHIYPUHCKHH,
JIEBOHCKMI, KAMEHHOYTOJIbHBINA, NTEpMCKH. Me3030icKas 3pa U €€ Mepuoabl: TPUACOBBIM,
Iopckuii, MenoBoi. KaiiHo3olickas 3pa M €€ TNEpUOAbL: IAJIECOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

Tema 7.2.
Cucrema

OpTraHHu4€CKOro Mupa.

[IpoucxoxaeHue
YeJI0BEKa —
aHTPOIIOTEHE3

CopepxaHue yaeOHOT0 MaTepuana

Cucrema OpraHM4YecKOro MHpa Kak OTpakeHHe 3BOMIONHH. OCHOBHBIE CHCTEMAaTHUECKHE
IPYyMNIbl OPraHU3MOB. XapaKTEepUCTHKA KIMMaTa U I'eoJIOrMYecKHX mpoueccoB. OCHOBHBIE
ATAITbI BOJIIOIIMY PACTUTEIIFHOTO U )KHBOTHOTO MHpa. ApoMOp(h03bI Y pacTEHH 1 )KUBOTHBIX.
[TosiBneHue, paciBeT U BBIMUPAHUE TPYIIIT KUBBIX OPTraHU3MOB.

DBomonsi  YeJoBeKa. AHTPOIMOJOTHS Kak Hayka. Pa3BUTHE TIpEACTaBICHUH O
INPOMCXOXKACHUU ueroBeKka. Meroapl u3ydeHHMs aHTpomnoreHe3a. CXOACTBa M pa3iMyus
YeloBeKa W IKMBOTHBIX. CHCTEeMaTHYecKOoe IIOJIOKEHHE 4YelloBeKa. JIBWKymine CHITbl
(akroper) anTpomorene3a. HacnencTBeHHas H3MEHYMBOCTb M €CTECTBEHHBIH OTOOP.
OO61ecTBEHHBIN 00pa3 ®U3HU, U3TOTOBJIICHNE OPYIUH TPY/a, MBIIIUIEHHUE, PeYb

OK-01, OK-02,
OK-04
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Tema 7.3.
OCHOBHBIE CTaUH
3BOJIIOIMY YETIOBEKA

Copepxanue yueOHOro Marepuana

OCHOBHbBIE CTaJMU W BETBU HBOJIOLMU YEJIOBEKA: aBCTPATONUTEKH, YUeloBEeK yMeNbli,
UYenoBek npsmoxoasmniui, YenoBek HeaHIepTadbCKui, YenoBek pa3yMHbI COBPEMEHHOTO
tuna. Haxoku MCKomaeMbIX OCTAaHKOB, BPEMs CYILIECTBOBAHMSI, 00JIACTh PACIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY U

UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpoIeouHas (€Bpasuiickas), Herpo-
aBcTpajioujiHasi (dKBaTOpHalibHasi), MOHTOJIOMAHAs (a3uaTCKO-aMepHKaHcKas). UYepTsl
NpUCIOCOOICHHOCTH TPECTaBUTENCH YeNOBEYECKMX pac K YCIOBHSM CYIIECTBOBAHUSI.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

Pa3nea 8. Opranusmsl

U OKpY’Kalolas cpeaa

Tewma 8.1. Copepxanue yaueOHOro Marepuana
Okonorus DKoJorus Kak Hayka. 3a/lady ¥ pa3/ieibl SKOJIOrMU. MeTo bl 3KOJIOTHUYECKUX UCCIIEJOBAHUM.
Kak Hayka. Cpenpl | DKOJIOTHUECKOE MHUPOBO33PEHHE COBPEMEHHOro 4enoBeka. Cpenbl OOMTaHUS OpPraHU3MOB:
YKU3HU. BOJIHASI, HA3€MHO-BO3TyIITHASL, [IOYBEHHAs, BHYTPUOPTaHU3MEHHAas1. DKOJIIOTHIECKUE (DaKTOPHI.
DKoJoruyeckue Knaccugukanus sxonoruyeckux (pakTopoB: aOMOTHYECKUE, OMOTHUECKUE U aHTPOIIOT€HHbIE.
bakTopsI HelictBue sKoJOTMYECKUX (PAKTOPOB Ha OpraHu3Mbl.AOMOTHYECKHE (AKTOPBI: CBET,
Temreparypa, BiaaxkHocTb. DortonepuoausMm. I[IpucrnocobieHus opraHu3MoB K J€HCTBHUIO OK-01, OK-02,
abuotnuecknx (akropoB. buonormueckme putmbl. buotmueckme QaxTopsl. Bumbl OK-04, OK-07
OMOTHUYECKUX B3aWMOJICHCTBUNA: KOHKYPEHLUs, XUIIHUYeCTBO. IlapazuTusm, MyTyaiusM,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO), aMEHCAINU3M, HeUTpanu3M. 3HaueHHUe
OMOTHUYECKUX B3aUMOJICHCTBU [l CYIIECTBOBAHUS OPTaHMU3MOB B IPUPOIHBIX COOOIIECTBAX
Tema 8.2. ConeprkaHue yueOHOro MaTepuaia
DKoJorn4YecKue OKOJIOTUYECKHE XapaKTePUCTUKH monyasiuud. OCHOBHBIE IOKa3aTead  MOMYJIALHU:
XapaKTEePUCTUKU YHUCJIEHHOCTb, IJIOTHOCTb, POXKJIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
MOMYJISIIUI YUCJIEHHOCTH MOMYJISIIUK U €€ PeryJsius
Pa3pgen 9. Coo0uiecTBa M DKOJIOrHYe€CKHE CHCTEMBI OK-01, OK-02,
Tema 9.1. Coieprkanue y4eOHOro Marepuasa OK-04, OK-07
CooOuiectBa Coo01iecTBo opranu3mMoB — OnoreHo3. CTpyKTypbl OMOIIEHO03a: BUI0Basi, MPOCTPAHCTBEHHAs,
OpPraHHU3MOB, Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBs3M B OHOIIEHO3E.
HKOCHCTEMBI Okosnoruyeckue cucrteMbl (3kocucteMsbl). lloHstne 00 »sKocucTeMe U OHUOreoleHO3e.

OYHKIHUOHATIbHBIE KOMIIOHEHTBI SKOCHCTEMBI: MPOIYLIEHTbl, KOHCYMEHTBI, PEIyLICHTHI.
KpyroBopoT BemecTB U MOTOK SHEPTHH B dKOCUCTeMe. Tpoduueckue (MUIEBBIE) YPOBHU
skocucteMbl. [lumeBsie 1enu u cetu. OCHOBHBIE TOKa3aTeNM HKOCHCTEMBI: Onomacca,
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OPOAYKIMS. DKOJOIMYECKHE MUPAMUIbL: MPOIYKIMH, YUCIEHHOCTH, OMomacchl. CBOHCTBa
HKOCHCTEM: YCTOMYMBOCTb, cCaMOperyianus, passutue. Cykueccus

Tema 9.2. Copneprkanue y4eOHOro Marepuasa

IIpuponHbie [TpuposnHble HKOCUCTEMBI. DKOCHUCTEMBI peK MU 03&p. OKOCUCTEMA XBOWHOTO WM

9KOCUCTEMBbI HIMPOKOJIMCTBEHHOTO jeca. AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI.
Ypboskocucrembl. buonornyeckoe ©  XO3MHCTBEHHOE 3HAUYEHUE arpodKOCHCTEM U
yp6oskocuctem. buopasznoobpaszue kak (akTop YCTOWYUBOCTH 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTr0 pa3Ho0Opasus Ha 3emIie

Tema 9.3. Copneprkanue y4eOHOro Marepuasa

buocdepa — Yuenne B. U. Bepuazackoro o 6uoctepe. I'panwniipl, coctaB u cTpykrypa ouocdepsl. XKusoe

riob6anpHas BemiectBO U ero ¢yHkiuuu. OcobeHHocTH Onochepsl Kak TIII00ATbHOM HKOCHCTEMBI.

IKOCUCTEMA 3EMITA

JuHamMudeckoe paBHOBecHEe W oOOpaTHas CBsizb B Omocdepe. KpyroBopoTel BemectB u
OMOreOXMMHYECKHE LHKIBI DSJIEeMEHTOB (yrjepoaa, aszoTa). 30HaJbHOCTH Ouocdepsl.
OcCHOBHBIE OMOMBI CYIIN

Tema 9.4.
Bmusune
AQHTPOITOTCHHBIX
(dakTopoB Ha

ouochepy

IpodeccnoHaTLHO OPHEHTHPOBAHHOE COIep:KaHue (COTePKAHNE IPUKJIATHOTO MOTYJIsI)

YenoseuecTBO B Ouochepe 3emian. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['nodanbHbIe
sKojoruyeckue mpoodsiemsl. CocCyliecTBOBaHHE NPHUPOABI W dYenoBeuecTBa. CoxpaHeHue
Ouopa3zHooOpa3usi Kak OCHOBa ycToWumBocTH Ouocdepbl. OcHOBa palMOHATIBLHOTO
yIpaBIeHUs TPUPOJIHBIMHI PECYpPCaMU U UX MCTIONb30BaHue. JJocTiyKeHus: OMOJIOTHH U OXpaHa

IIPUPOJIBI

Tema 9.5.
Bnustaue coumansHo-
HKOJIOTHIECKUX
(bakTOpoB Ha
3/I0POBBE YETIOBEKA

IlpodeccuoHaIbHO OPHEHTHPOBAHHOE COJIEPKAHME (CO/IEPKAHNE MPUKJIATHOTO MOTYJIsl)

3710poBbe U €ro cocrasisomue. OakTopsl, MOJOKATEIBHO U OTPULIATENIBHO BIMSIONINE HA
opranu3M 4yesioBeka. IIpoOirema TEXHOTEHHBIX BO3ACUCTBUI Ha 3J0pOBbE YeNOBEKa
(37eKTpOMAarHUTHbIE TMOJIs, OBITOBAs XHMHSA, H30BITOUHBIE UIYMBI, paguanus M T.IL.).
ApnanTanysi opraHM3sMa dejgoBeka K (¢akTropaM OKpykaromedl cpenbl. IIpuHuumeI
dopmupoBaHus 310poBbecOeperaroniero nosefaeHus. Puzndeckas aKTUBHOCTb U 37J0POBBE.
brnoxummyeckie aclieKThl panrOHAJILHOI'O MUTAHUSA

Pa3nen 10. Cesnexkiusi OpraHu3MoB, 0CHOBbI OHOTEXHOJIOTHHU

Tema 10.1.
Cenexkuus
KaK HayKa U IpoIecC

CopepxaHre yaeOHOT0 MaTepuana

Cenekuusi KaKk HayKa U Mpolecc. 3apoKJICHUE CENeKINU U aoMmecTukanusa. Yuyenue H. U.
BaBuiioBa o 1eHTpax MHOroo0Opasus M MPOUCXOXKACHUS KYIbTYpHBIX pacTeHuil. LIeHTpsI
MPOUCXOKACHUA JOMAIIHHUX »XWBOTHBIX. COpT, nmopoaa, MTamMM. COBpeMeHHLIe METOAbBI
CEJIEKLIUU. MaccoBslit

OK-01, OK-02,
OK-04, OK-07




U UHAWBUIYAJIBHBIA OTOOpPHI B CEJIEKLMM pAcTeHUH M >KUBOTHBIX. OIEHKa 3KcTepbepa.
bnuskoponcTBeHHoe ckpemnBaHue — MHOpUIUHI. Yuctas nuHus. CKpelLMBaHUE YUCTBIX
auHui. T'ereposuc, umu rubpuHas cuwia. HepoicTBeHHOe CKpellMBaHHWE — ayTOPUAMHI.
Otnanénnas rubpugmzanus u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJTyYeHHe
HOJUIUIONAOB. JIOCTHKEHHS CENEKIIUN PACTCHUM, )KUBOTHBIX U MUKPOOPraHU3MOB

Tema 10.2. buorexHonoruss kak oTpacib NPOU3BOACTBA. [ €HHAas WHXKEHepus. OTalbl CO3JAAHUS 1
OCHOBBI pexomOunanTHoi JIHK u Tpancrennsix opranu3MoB. Kierounas wHxeHepus. Kierodnsie
OMOTEXHOIOTHH KYJIbTYPBIL. MHUKpPOKIIOHATIBHOE pPa3MHOXKEHHE pacTeHui. KnonupoBanue
BBICOKOITPOJYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTUYECKUE M ITHYECKHE
npo6aemsbl. MO — reneTnueckun MOAH(PUIMPOBAHHBIE OPTaHU3MBI
Tema 10.3. IIpodeccrnonaibHO OPHEHTHPOBAHHOE COAEPKaAHNE (COAEPKAHNE TPUKJIATHOT0 MOYJIs1) 1
buorexnonorun OCHOBHBIE HaNpaBJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH B TPOPECCUOHATIBHOMN IEATEIIEHOCTH
B JKM3HU M ipodeccu | yenoBeka. Mero bl OnotexHomoruu. OObeKThl OMOTEXHOIOTUH. DTHKA OMOTEXHOIOTHYECKUX
U TEHETUYECKUX JKcrepuMeHToB. [IpaBuna mnoucka M aHauu3a OHMO3KOJIOTMYECKON
uHpopmanuu
U3 pa3IMYHBIX MCTOYHMKOB (HayyHas M yuyeOHO-Hay4yHas JIMTEpaTypa, CPeJCTBAa MAaCCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)
Pa3nes 11. Pemenue keiicoB B 00J1acTH OMOTEXHOJIOTHH 3
Tema 11.1.1. IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COJepP:KaHue (CoAepKAHNE NPUKJIATHOI0 MO1YJIs) 1
brorexnonornu Pa3BuTHe MpoOMBIIITIEHHOW OMOTEXHOJIOTUI M ee NMPUMEHEHUE B )KM3HM 4elloBeKa, MOMCK U
B IIPOMBILITICHHOCTH | aganu3 MH(OPMALMK U3 Pa3IMYHBIX UCTOYHUKOB (HayyHas U yuyeOHO-HayuyHas JIUTeparypa,
CpecTBa MaccoBOi MHpOpMaLUK, ceTh IHTepHET U JpyTrHe)
Tema 11.1.2. IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COAEpP:KaHue (CoAepKaAHN e IPUKJIATHOI0 MOLYJIs) 1 OK-01. OK-02
ConumanbHo- DTHYECKHUE aCMeKThl Pa3BUTHsI OMOTEXHOJOTUI M TPUMEHEHUE UX B KU3HH YEJIOBEKA, TTOUCK OK-0 4’, OK-07,
OTUYCCKHC aCNICKTBhI | i aHanu3 MHPOPMAIIMH U3 Pa3IMYHbIX UCTOYHUKOB (HayuHas U ydeOHO-Hay4YHas TUTepaTypa,
OMOTEXHOJIOTHH cpencTBa MaccoBoit nHpopManuu, cetb UHTepHET U 1pyrue)
Tema 11.1.3. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJICP/KAHME (COACPKAHNE IIPUKJIATHOTO MOAYJIsA) 1
buorexHonorun Pa3BuTie OMOTEXHONOTUMN C TNPUMEHEHHEM TEXHUYECKHMX cucteM (OMOMHKEeHepHs,
U TEXHUYECKHUE O6uonmHpopmaruka, OMOHMKA) M HX TNPUMEHEHHE B JKU3HU YEJIOBEKa, MOUCK M aHaIM3
CHUCTEMBI uH(pOpMaLlUU U3 Pa3IMYHbIX HCTOUYHUKOB (Hay4Has U ydyeOHO-Hay4YHasl JTUTepaTypa, CpeIcTBa
MaccoBoi MHGpopManuu, ceTb IHTepHET U Jpyrue)
JunddepennuripoBaHHbIi 3a4eT 2
Bcero: 39
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3. YcJioBus peaju3anuu NporpaMMsl 001eo0pa3oBaTe/bHOM TUCIUILTHHBI
3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATePUAJIBLHO-TEXHHYECKOMY 00ecreyeHHIo
Peanmauml nporpaMmbl JUCHUIIIIMHBI IPEATIOIaracT HaJIn4Iue Ka6I/IHeTa 6I/IOHOFI/II/I

3.2. UnpopMmannoHHOe oOecrniedeHne peajn3alui NPOrpaMMbl

OcHoBHas JIMTEpaTypa

1. buonorus: 10 kmacc: 6a30Bbiii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckwuii, A. M. Py6noB [u np.] ; nox penakiueii B. B. [laceunnka. — 6-e uza. — Mocksa :
IIpocemenue, 2024. — 224 ¢. — ISBN 978-5-09-112164-3. — TexkcT : 37EKTPOHHBIA //
DeKTpOHHBIN pecypc 1udpoBoi oOpazoBarensHoii cpeast CIIO PROFob6pa3oBanue : [calfT]. —
URL.: https://profspo.ru/books/143864. — Pexxum mocrtyma: ais apropusup. [loms3oBarencii

2. Buonorus: 11 xmacc: Ga3oBblii ypoBeHb : yueOnuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6uos [u ap.] ; mon penakmueit B. B. [laceunuka. — 6-e u3a. — Mocksa :
[Tpocsemenne, 2024. — 272 c. — ISBN 978-5-09-112165-0. — Tekcrt : 37eKTpOHHBIA //
DneKTpoHHBIH pecypc mudpoBoit odpazoBarensHoit cpeasl CIIO PROFobpazoBanue : [caift]. —
URL: https://profspo.ru/books/132464. — Pexxum noctyna: s apropusup. [lonb3oBareneii

3. AradonoBa, A. b. buonorus: 6a30Bblii ypOBEHb : Y4EOHHK AJ11 00pa30BaTEIbHbBIX
OpraHu3alfii, peaTu3yrIuX 00pa3oBaTeNbHbIE MPOrPAMMBI CPEAHETO MPO(hEeCCHOHATBEHOTO
obOpazoBanust / A. b. AradonoBa, A. A. Kamenckuii, B. 1. CuBornazoB. — Mocksa :
[Tpocemenne, 2024. — 272 c. — ISBN 978-5-09-113524-4. — Tekct : 37eKTPOHHBIA //
DneKTpoHHBIN pecypc mudpoBoit odpazosarensHoi cpeasl CIIO PROFo6pa3zoBanue : [caiiT]. —
URL: https://profspo.ru/books/139352 . — Pexxum nocryma: ajist aBropusup. [lonb3oBareneit

4. AradonoBa, A. b. buonorus: 6a30Bblii ypOBEHb: MPAKTHKYM : Y4eOHOE TTocooue,
pa3paboTaHHOE B KOMILJIEKTE C YU€OHUKOM JUIs 00pa30BaTeIbHBIX OPraHU3aIUi, pean3yIOImnuX
oOpa3oBaTesibHbIE TPOrpaMMbl CpeHero npodeccuonaabHoro oopasosanus / A. b. AragoHnosa,
B. U. CuBornazoB. — Mockasa : [Ipocsemenue, 2024. — 112 ¢. — ISBN 978-5-09-112641-9. —
Tekct : 37eKTpOHHBIM // DNeKTpoHHBIH pecypc LMdpoBoi obpazoBarensHOW cpeabl CIIO
PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/139353 . — Pexxum pocryma: mist
aBTOPH3UP. MOJIb30BaTeNeH

Jlono/JiHuTeIbHbIE HCTOYHUKH

1. Bceepoccuiickas mpoBepounas pabota: Ouosnorus. 10 kmace / cocraButenu H. A.
Bormanos. — 2-e u3xn. — Mocksa : BAKO, 2025. — 65 ¢. — ISBN 978-5-408-05783-2. — Texkct
: anektpoHHbd // Ludposoit obpazoBarenbublii pecypc PR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/125157.html. — Pexxum noctymna: mis aBropusup. [lons3oBareneit

2. Bceepoccuiickas mpoBepouHast pabota: Ouosnorus. 11 kmace / cocraButenn H. A.
Bormanos. — 2-e u3xn. — Mocksa : BAKO, 2025. — 65 ¢. — ISBN 978-5-408-05783-2. — Texkct
: anekTpoHHbd // Ludposoit obpazoBarenbHblii pecypc [PR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/125157.html . — Pexwum noctymna: 1yist aBTOPU3UP. MOJIH30BATEICH
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4. KoHTPOJIb 1 OLIEHKA Pe3yJbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOMN M CHUILTHHbBI
KoHTposib M omeHka pe3yJbTaTOB OCBOCHHUS OO0IIe00pa30BaTeIbHON JAMCITUILUTHHBI
PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThl, HAIIPABICHHbBIE HA ()OPMHUPOBAHKE OOLTNX U

po(eCCHOHAIBHBIX KOMIIETEHITUH 110 pa3/iesiaM U TeEMaM COJIepKaHus yueOHOro Marepuasa.

Oo6masi/mpogeccuoHanbHAS
KOMIIeTEeHIUA

Pa3zpgen/Tema

Tun
MepONnpusATHS

O CHOYHbIX

OK O01. BsiOupare cmocoOb
pelieHus 3a1a4
npodeCCHOHATTLHON
JEeSATEIbHOCTH TPUMEHHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM

Temsr 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,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO6cy»xkaeHue 1o Borpocam
JEKLIUU

Pazpabotka rimoccapus
3arnojaHEeHUe  CPaBHUTEIBHBIX
TadJIHIL

TectupoBanue

YcrHblii onpoc

JIMKTaHT Ha WCMNOJb30BaHHUE
apryMEeHTOB, OHOJOrMYECKOU
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyansHas
camocTosTelbHas paboTa
[IpencraBnenue  pe3ynbTaToOB
NPaKTUYECKUX paboT
KontposnbHbie paboTbl

3aiuTa TBOPUYECKUX padoT

3amura WHJIMBUyaIbHBIX
MPOEKTOB
Brinonnenune 3alaHUHA

MIPOMEXKYTOUYHOM aTTECTAUH

OK 02. Ucnonws3zoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemas JUCKyCCHs IO

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

TOMCKa, agammza | 7.3, 8.1, 8.2, 9.1-9.3, | Pa3paboTka MEeHTaJIbHOI

u unTepnperauuu | 9.4I1-o/c, 9.51I-o/c, 10.1, | kKapTbl B MUHM rpynnax

uH(popManuy, 10.2, 10.3I1-0/c, 11.111-0/c | BrinmonHeHue u 3ammura

u UH(pOpPMallMOHHbIE 1abopaTopHBIX padboT

TEXHOJIOTUU JJIsl BBIMOJIHEHUS [IpencraBienne pe3ynbTaToOB

3a1a4 npodeccroHanbHON MPAKTUYECKUX paboT

JeSITeIbHOCTH [IpencraBieHne yCTHBIX
COO0IIIEeHUH ¢ Mpe3eHTalueH,
MOJATOTOBJICHHBIX IO MEPEUHIO
HUCTOYHUKOB,
PEKOMEHI0BAaHHBIX
peroiaBaTeseM

OK 04. D¢ dextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxaeHHe IO BOIpocam

B3aMMO/ICIICTBOBATH U pabOTaTh
B KOJIJIEKTUBE U KOMaHE

4.3,5.1-54,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.11T-0/c

JEKIHH
[IpencraBieHue pe3ynbTaToOB
MPAKTUYECKHUX padoT

3amra TBOpUYECKUX padoT
3amuTa WH/INBUATYaTbHBIX
IIPOEKTOB

OK 07. ConericTBOBaThH
COXpaHEHUIO OKpY>KaroIeu
Cpenbl, pecypcocOepeKeHHUIO,
HpI/IMeHSITL 3HAHUA

00 H3MEHEHUU KJIMMarTa,

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, 82, 9.1-93,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o0/c, 11.111-0/c

OO6cyxaeHue mo Bompocam
JIEKIUU

Pa3zpaboTtka rioccapus
3amonHeHHEe  CPaBHUTEIBHBIX
TalJIHIL
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TIPUHIIMIIBI OepeKIIMBOTO TectupoBanue

Mpou3BOACTBA,  3(dekTuBHO VYeTHbli onpoc

JeCTBOBATh JIMKTaHT Ha UCHOJIb30BaHUE

B UpE3BBIUAIHBIX CUTYAIHIX apryMeHTOB, OHOJIOTMYECKOU
TEPMUHOJIOTUH U CUMBOJIUKH
NunuBunyanbHas

camocrosTelbHas paboTa
[IpencraBienue pe3ynbTaTOB
MPAKTUYECKUX paboT
KoHTponbHbIE paOoThI

3amuTa TBOPUYECKHUX padoT
3amura WHIMBUTyaIbHBIX
MIPOEKTOB

Brimonnenune 3amanui
MIPOMEKYTOUHOM aTTeCTaINH

5.0HEHOYHBIE MATEPHAJIBI K TIPOMEXXYTOYHOM ATTETCTAILIUHA
5.1.Bonpocsl K 3a4éTy

1. Yto uzyuaer 6uonorus? HazoBure OCHOBHbIE CBOWCTBA JKUBBIX CHUCTEM.

2. Kakue meToabl O3HaHMSI )KUBOM NPUPObI Bbl 3HaeTe? OxapakTepu3ynTe KaKIblii U3 HUX.
3. Ilepeuncnure ypoBHU OpraHu3aluy )KUBOM MpUpobl. B uém ux omimuue apyr ot npyra?
4. KakoB xuMuueckuil coctaB KiaeTku? Kakue 31eMEeHThl OTHOCATCS K MAKpO3JIEMEHTAM U
MUKPO3JIEMEHTAM?

5. Kakyto ponb urpaer Boja B kierke? [lepeunciute e€ GpyHKIuu.

6. Oxapaktepu3yiTe OMOJIOrMUECKH BaKHbIE OPraHUUECKUE COeIMHEHMS: OETIKHU, YTIeBOIbI,
JIUTH/IbI, HYKJIEMHOBbIE KUCIIOTHI.

7. Onuumre crpoenue kieTku. Kakue opranou bl Bbl 3HaeTe U KaKOBBI UX (DyHKIIMU?

8. B uém oTnnyne npokapuoTHUECKON KIETKU OT 3YKapHOTUYECKOMU?

9. Uto Takoe oOMeH BeriecTB? OxapakTepu3yiTe IIaCTHUECKUN U SHEPreTHYEeCKU OOMEH.
10. Onumute npouecc potocuHTe3a. B uém ero 6uonornueckoe 3HaueHue?

11. Yto Takoe renetnueckuii kon? I[lepeuncanre ero cBoicTaa.

12. Onumute npouecc 6mocunTe3a 6enka. Kakue stansl oH BKIr0O4aeT?

13. Yto Takoe TpaHCKpUINLMS U TpaHCHAusA? B uéMm ux cyrs?

14. Yro takoe Bupychl? ONMIIUTE UX CTPOCHUE U XKU3HEHHbIN 1uKi1. Kakue 3a6oneBanus
BBI3BIBAIOT BUPYCHI?

15. Yro takoe MuTo3? ONUIIUTE CTAJMU MUTO3a U €r0 OMOJIOrMYECKOE 3HAUCHHE.

16. Uto Takoe meiio3? B uém ero 6uonornyeckoe 3HaueHue? Yem meiio3 oTiimyaercs oT MuUTO3a?
17. Kakue (hopMbl pa3MHOXKEHUS! OpraHU3MOB Bbl 3HaeTe? OxapakTepusyiite Oecrosioe u
MI0JIOBOE Pa3MHOKEHUE.

18. Yro Takoe oHTOreHe3? OxapakTepu3yiTe 3Tanbl SMOPHOHAIBHOTO Pa3BUTHSL.

19. Kakue Tunsl nocTaMOpHOHAIBHOTO pa3BUTHS cyliecTBYIOT? [IpuBenuTe npumMepsl.

20. ChopmynupyiiTe 3aKOHOMEPHOCTH HaclleI0BaHMsl, ycTaHOBIeHHbIe . Menaenem.

21. YUTto Takoe XpOMOCOMHasi TEOPUs HACIEICTBEHHOCTH? OXapaKkTepru3ynTe €€ OCHOBHBIE
MIOJIOKEHUSI.

22. Yrto Takoe u3MeHInBOCTh? OxapakTepu3yiTe MOAN(PUKAIIMOHHYIO U MYTallHOHHYIO
WU3MEHUYUBOCTb.

23. Kakue Buabl MyTaluii Bel 3HaeTe? Yem OHM OTIIMYAIOTCA IPYT OT Apyra?

24. OxapakTepu3yiTe METOIbl TCHETUKH YEJIOBEKA: TeHEAIOTHIECKU, OITM3HEIOBbIH,
[IATOT€HETHUECKUM.
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25. Yto Takoe HacneACTBeHHbIE 3a00neBanms? HazoBure mpruMepsl TeHHBIX U XPOMOCOMHBIX
Oose3Hei.

26. CchopmynupyiiTe OCHOBHBIE ITOJIOKESHHS 3BOITIOIMOHHOM Teopun Y. J[apBuHa.

27. Yto Takoe cunTeTndeckas teopus 3ostonun (CTD)? HazoBute €€ 0OCHOBHBIC MOJIOKECHHUS.
28. KakoBbI IBIKYIIME CHIIBI ABOMTIOIUMU? OXapakTepu3ynTe eCTECTBEHHBIN 0TOOp U €ro
(hopMBL.

29. Yto Takoe BupooOpa3oBanue? Kakue ¢popmMbl BH1000pa30BaHUs BBl 3HACTE?

30. Yrto Takoe makpo3Bostonus? [lepeuncaute hopMbl IBOITIOIIMOHHOTO TIpoliecca.

31. Kakue runore3sl IpOUCXOKIACHUS )KU3HU Ha 3eMiie Bbl 3HaeTe? OXapakTepusynTe Hx.

32. OnuiuTe OCHOBHBIE 3TAIbI 3BOJIIOIUU PACTUTENILHOTO U )KUBOTHOTO MUPA.

33. Uro Takoe anTpomnorene3? Kakue GpakTopsl ChIrpaivd pojib B SBOTIOINH YeIOBeKa?

34. HazoBHUTE OCHOBHBIE CTA/IMH SBOJIOLIUH YEIOBEKA.

35. Uro Takoe nonyssanusa? OxapakTepu3yiuTe CTpyKTYpy HMOMYJIISILUH.

36. Kakue noka3aTtenu nomyisiiiiy Bbl 3HaeTe? YTo Takoe TMHAMUKA YHCIEHHOCTH MOMyIaiun?
37. Yro Takoe sxocucrema? [lepeuncinre GpyHKIMOHATHHBIE KOMIOHEHTHI 3KOCUCTEMBI.

38. OxapakTepu3yiTe NUILEBbIC UENU U CETU. YTO TaKoe 3KOJOTUUECKUE MUPAMUJIBI?

39. Chopmynupyiite yauenue B.U. Bepuaackoro o 6uocdepe. KakoBbl TpaHUIIBI U CTPYKTypa
ouocdepnr?

40. Kaxoe BiIHsiHEE OKa3bIBAIOT aHTPOIIOTeHHBIE (hakTophl Ha Onocdepy? HazoBure rimodanbHbie
9KOJIOTHYECKHUE TPOOIIEMBI.

5.2.KpuTepun oueHuBaHMSI
OueHka «0TJIMYHO» (5 6a/10B)

e CryneHT Ja€T NOJHBIE U TOYHBIE OTBETHI Ha BCE BOIPOCHI, IEMOHCTPUPYS IITyOOKOe
NOHUMaHHe OMOJIOTUYECKUX MOHATUH, TEOPUI U 3aKOHOMEPHOCTEH.

e (CB00OOAHO ONEPUPYET TEPMHUHOJIOTUEH, TPUBOIUT MPABUIbHBIE TPUMEPHI U3 YU€OHOTO
MaTrepuaa U MOBCEIHEBHOU KU3HMU.

e JIOrM4HO M NOCJIEIOBATEIBHO U3J1araeT MaTepual, yCTaHaBJIMBAET IPUIMHHO-
CJIEICTBEHHBIE CBSA3HM MEKIY OMOJIOTMYECKHMH MPOLIECCAMU U SIBICHUSMHU.

e VYBepeHHO O0BSCHSET CTPOEHUE U (PYHKIIMHU KJIETOK, OPraHU3MOB, 3KOCHCTEM; MPABUIIBHO
XapaKTEepU3yeT DBOJIOLMOHHBIE U YKOJIOTMYECKUE IIPOLIECCHI.

e JleMoHCTpHUpYET yMEHHE IPUMEHATH OMOIOIMYECKUE 3HAHUS JJ1s1 OOBSICHEHUS SIBJICHUM
IPUPOJIBI U OLICHKH BIMSHUS (PAKTOPOB HA KUBBIE CUCTEMBI.

e JlonyckaeT He 6osiee 0JHON HETOUHOCTH, KOTOPYIO CAMOCTOSTENIEHO UCIIPABIISIET U
YTOYHEHHUH.

Onenka «xopomo» (4 6ana)

o CryneHT na€T npaBUIbHBIE OTBETHI HA OOJBIIMHCTBO BOMPOCOB, HO JOMTYCKAeT
HE3HAYUTENbHbIE HETOYHOCTU B (DOPMYIIUPOBKAX OMPEIEICHUN U 3aKOHOB.

e B 1enom BiasieeT TEPMUHOJIOTHEN, HO MHOT/IA 3aTPYIHSIETCS C TOJJO0POM TIPUMEPOB.

e l3naraer maTtepuan JOTHYHO, HO B OT/IEIBHBIX CIy4yasX HApPYLIAET MOCIE0BATEIbHOCTD
pacCyKJIeHUH.

o HpaBI/IJ'II)HO 00BSICHSIET OCHOBHBIE OMOJIOTHYECKHE IMPONHECChl, HO MOXXET ITyTAaThCs B
ACTAIAX CTPOCHUS KIICTKH WJIM dTalax JCJICHUA.

e JleMOHCTpUpPYET MOHUMAHUE FBOITIOLMOHHBIX U HKOJIOTHYECKUX 3aKOHOMEPHOCTEM, HO HE
BCCT A YCTAaHABJIMBACT MPUYINHHO-CJICICTBCHHBIC CBA3U.

e Jlonyckaet 2—3 HETOYHOCTH, KOTOPBIE UCIPABIISIET C MOMOIIBIO MPETO1aBaTENS.
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OneHka «y/JI0BJIeTBOPUTEILHO» (3 fajliia)

e CryneHT OTBeYaeT Ha BOIPOCH TOBEPXHOCTHO, IEMOHCTPUPYET (hparMeHTapHbIC 3HAHUS
OMOJIOrNYECKUX MOHATUN U ITPOLIECCOB.

e TepmuHOIOrHEH BiIajeeT ciiabo, YacTo IMyTaeT MOHATHS UM UCIOIB3YET UX HETOUHO.

e I3noxeHue MaTepuasa HEIOCIEA0BATEIbHO, JTOTMYECKUE CBA3H YCTAaHABJIMBACT C
TPYIOM.

e cnbIThIBaET 3aTpYAHECHMS IPU XapaKTEPUCTUKE CTPOEHUS KIETKH, 3TAIlOB JEJICHHUS,
3BOJIIOLIMOHHBIX IIPOLIECCOB.

e [Ipumepsl IPUBOAUT PEIKO WIIM OHU HE COBCEM KOPPEKTHBI.

e JlonmyckaeT 4—5 CyIIecTBEHHBIX OIIMOOK, YAaCTh U3 KOTOPBIX UCIIPABIISAET C TOMOILBIO
IIPENoAABaTEeIs.

OneHka «Hey/10BJIEeTBOPUTEILHO» (2 0ajia)

e CryzaeHT He 1aéT OTBETOB Ha OOJIBITMHCTBO BOMPOCOB WM J1aéT HEMIPABUIbLHBIE OTBETHI.

e He Biageer 6a30Boi OMOJIOTMYECKON TEPMUHOJIOTHEH.

e He mMoxeT oxapakTepu30BaTh CTPOCHHUE KJIIETKH, OCHOBHBIE OMOJIOTHYECKHE IMPOIECCHI U
3aKOHOMEPHOCTH.

e He cniocoGeH MpUBECTH MPUMEPHI M YCTAHOBUTD CBSI3H MEKIY OMOJIOTHICCKIMHU
SIBIICHUSIMU.

e He noHMMaeT CyUIHOCTH 3BOJIOLIMOHHBIX M KOJIOTHYECKHUX MTPOLIECCOB.

e Jlomyckaet rpyObie OMMUOKH, KOTOPBIE HE CIIOCOOEH UCTIPABUTH JaKe C TIOMOIIBIO
nperojaBaTes.
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