MunucrepctBo obpazoBanusi Hukeropoackoit odnactu
INocynapcTBeHHOE OrOKETHOE TpoeccnoHaabHOe 00pa3oBaTEILHOE YUPEIKICHNE
«banaxHUHCKAN TEXHUYECKUN TEXHUKYM

Ipuio:xkenne 2
Padoune nporpamMmsbl yueOHBIX IMCHUIIIIHH

Ipuioxenne 2.13
Kk OOII BTT nmo npodeccusiM U cienuaJIbHOCTAM

PABOYA ITPO'PAMMA
y4eOHOM TUCIUILUIMHBI 0011e00pa30BaTEILHOIO UK
«OVY ]I 13 buoaorus»

IIPOrPaMMBbI IIOATOTOBKH CIIEIIMAIMCTOB CPETHETO 3BEHA I10 CIICIUATBHOCTSIM U
npodeccusim CIIO mst YVITIC nns Becex YITIC BTT

0a30BBI YPOBEHB
o0Bem: 72 u.

banaxua

2026



Hacrosimmass pabouasi mporpamma pa3paboTaHa Ha OCHOBE NPUMEPHOM paboueit
IpPOrpaMMBbl o011eo0pa3oBaTeabHON JUCLMILTNHBI «buonorus» TUISL

npodeccroHanbHbIX 00pa30BaTEIbHBIX OpraHU3alMi U 0J00peHa Ha 3acelaHuu
OI'bOY ATIO UPIIO mpotokonom Ne6/2025 ot «18» ampenst 2025 rona

Opranuzanus-pazpaboTUHK: ['ocynapcTBeHHOE OrOIXKETHOE
npodeccruonanbHoe 00pa3oBaTeNbHOE yUpexkacHNe «bamTaxHUHCKAA TEXHUIECKUT
texHukym» (I'BIIOY BTT).

ABTOpPBI-pa3pabOTYUKHU:

HypeianueBa W.B. — npenogaBatens Ouonoruu ['BIIOY  «banaxauHckumii
TEXHUYECKUU TEXHUKYM;
Toxmaxkosa E.E.- meroguct ['BITIOY «banaxHUHCKUI TEXHUYECKUI TEXHUKYM»

DKCIEepTHI:

CuByxuna O.B. —crapmuii Meroguct [ BIIOY «banaxHUHCKUI TEXHUYECKUI
TEXHUKYM;



COILEPKAHHUE

1. O6mas XapaKTEepUCTUKA paboueit IPOTPaMMBbI
00111e00pa30BaTEIHHON AUCIUTITUHBI «BHOTIOTHD) ... 4
2. CTpyKTypa " cojiepxaHue o01eo0pa3oBaTEIbHON JUCHUTITHAHBI ........oeeernvessn. 10
3. YcaoBus peanu3amnuy mporpaMMbl 0011e00pa3oBaTebHON JUCIIUIUIAHEI ........ 23

4, KOHTpOJII) H OLICHKA PC3YJIbTATOB OCBOCHUA O6Hl€06p330BaT€HLHOﬁ JUCITMUITIINHBI
25



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

1.1. MecTo AucuMILVIMHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammsbl CI10O:

OobmeoOpa3oBatenpHas aucuuiiinHa «buonorus» sBnseTcs o00A3aTEIbHOM YacTbIO
0011e00pa3oBaTeIpHOTrO IUKIa 00pa3oBarenbHoi mporpammbl B cooTBeTcTBHH ¢ PI'OC CIIO ans
Bcex YITIC BTT.

1.2. lean u nu1aHupyemble pe3yibTAThl OCBOCHHS THCHUIIINHBI:
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» Ha 0a30BOM YypOBHE — OBJaJIeHHE OOYUYaIOIIMMHUCS 3HAHUSIMU O CTPYKTYpPHO-
(YHKIMOHATIBHON OpraHU3allMi JKMBBIX CHUCTEM pa3HOrO paHra M MpUOOpEeTeHHEe yMEHHit
MCIIOJIb30BATh ATH 3HAHMS JIJIsl TPAMOTHBIX ACMCTBUI B OTHOLICHUH OOBEKTOB KUBOU MPUPOIBI U
peLIeHUs Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.
Joctuxenne 1eau u3ydyeHus AUCUUIUIMHBL «buojorus» Ha 6a30BOM ypoBHE oOecreunBaeTrcs
pELIEHHEM CIIEIYIOINX 3aau:
o OCBOEHHE OOYYarOIIMMHCS CHCTEMbl 3HAaHHM O OHMOJOTHMYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBHJaX, CIYXKAIIMX OCHOBOH Ui (HOPMHUPOBAHHS
IIpeJICTaBICHUM 0 €CTECTBEHHO-HAY4YHOMI 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, MHTEIJIEKTYaIbHbIX
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 OOydJarouuxcs oOmeld KyJIbTypbl, (YHKIHMOHAJIbHOW I'PaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa KMBOW MPUPOIBI HA
OCHOBAHMU 3HAHHH U OMBITA, MOJYYEHHBIX IPU U3yYEHUH OMOJIOTUH;
o dbopMupoBaHUE Yy 00yYarOIMXCs YMEHUN WIUIIOCTPUPOBATH 3HAUYE€HHUE OMOJIOTHYECKHUX
3HAHUW B MPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;
o BOCIHUTAaHUE YOEXKAEHHOCTH B BO3MOXHOCTHU MIO3HAHMSI YEIIOBEKOM >KMBOU
MPUPOJIBI, HEOOXOANMMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOMIOJEHUS ITHYECKUX HOPM TpU
pOBEIEHUH OMOJOTMUYECKUX UCCIIeI0BaHUM;

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

JUIsL OLEHKM TIOCIEACTBUNA CBOEH NEATENbHOCTH IO OTHOIIEHHIO K OKpYXKaloulel cpene,
CcOOCTBEHHOMY 3/I0pOBBIO, 000CHOBAaHHUE U COOJIIO/IeHNE Mep POUIaKTUKN 3a00JI€BaHUM.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHHSI 0011€00pa30BATEIbHOM IMCUMILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocaose ®PI'OC COO

Oo6mue xomnerennuu (nanee — OK) u npodeccuonanpupie komnereHuu (qanee — [1K) ®I'OC
CIIO B COOTHECEHHUH c JUYHOCTHBIMH, MeTaInpeaMETHBIMU
U TpeAMETHBIMH  pe3yiabTaTamMu  oOydeHuss Oa3oBoro  ypoBHsS (mamee —  IIPO)
OI'OC COO npexncrapiieHbl B Ta0IULIE:



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
3a1a4 - TOTOBHOCTh K TPYAY, OCO3HAHME IICHHOCTH MAacTEpCTBA, | YENIOBEKa IS PELICHUS KU3HEHHBIX MPOOIeM.
po)eCCHOHAIBHON | TPYIOJTFOOHE; [IP6 2. CdhopMHUPOBAaHHOCTh yYMEHHS PACKPBIBATh COJICP)KAaHHE
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 IpeBpallleHHe SHEepruM), romeocTtas (caMmoperyssuus),

- 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, CTPYKTypHasi OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTb, caMmoperyJsnus, CaMOBOCIIPOU3BEICHHUE
(penponykuus), HaCJIEJICTBEHHOCTD, M3MEHYHBOCTb,
9HEpPro3aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAs OPraHU3ALUS.

[1P6 3. CdopMHpOBaHHOCTb YMEHMsI PacKpblBaTh COJEpP’KAHUE

OCHOBOTMOJAralomux 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.U. BaswmioBa, 3. I['ekkens,
®. Mromnepa, K. bapa), rpaHunbl uXx OTpUMEHUMOCTH K KHUBBIM
CHCTEMAaM.

ITP6 5. IlpuobpeTteHue ompiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
H&y‘IHOFO IIO3HAHUA, I/ICHOJ’IB?;yeMBIX B 6I/IOJ'IOFI/II/IZ Ha6J'IIO}IeHI/I${

Y OMMCAHMS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM; OpraHu3aluu
158 HpOBeJIeHI/ISI 6I/IOJ'IOFI/I'-IGCKOFO 3KCHepI/IMeHTa, BBIABHUXCHU A
TUIIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BeiIn4YnHaMu, 06’BZCHGHH$[ HOJ'Iy‘IeHHBIX peSYJ'IBTaTOB




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
IIOHATUN, TCOPUU U 3aKOHOB.

I1P6 6. ChopMupoBaHHOCTb YMEHHS BBIIEIATH CYLIECTBEHHBIE
NPU3HAKH  BHUPYCOB, KIETOK MPOKAapUOT U  DYKAPHOT;
OJTHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpraHU3MOB, BH/[IOB,
OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB U IPEBPALICHUsS DSHEPrUU B KIETKe, (OTOCHHTE3a,
TUTACTUYECKOTO ¥ DHEPTeTHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO034,
Mei03a,  OIUIOAOTBOPEHMS,  Pa3BUTUA U Pa3MHOXKEHUS,
MHAMBHUIYaJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOreHesa), 00pbObl 3a
CYIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BUA000pa30BaHMUS,
IPUCTIOCOOICHHOCTH OPTaHW3MOB K Cpele OOMTaHWs, BIUSHHSA
KOMIIOHEHTOB ~ 3KOCHCTEM, AQHTPOIIOT€HHBIX  W3MEHEHHH
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpPYrOBOpOTa BEILECTB U IIPEBpallleHUe IHEpruu B buocdepe.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS NPUMEHSTH I[OJIYYEHHbIE
3HaHUA U1 OObSACHEHHs] OMOJIOTMYECKHX IMPOLECCOB U SIBICHUM,
JUTSL IPUHSITHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHOMN JKU3HU

C LIeTIbI0 00ecneueHHs 0€30IaCHOCTH CBOETO 3/I0POBBS U 310POBbSI
OKpYKalOIIMUX JIOAEH, COONIOIEHHUs 3/I0pOBOrO 00pas3a >XU3HH,
HOPM T'PaMOTHOTO MOBEICHUS B OKPYKAIOLIEH MPUPOIHON CPELE;

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

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

JUISL pa3HbIX THUIIOB HACJEJIO0BaHUSA IPU3HAKOB Yy OPraHU3MOB,
COCTaBJIATh CXEMBI IIEPEHOCA BEILECTB U DHEPTHMM B IKOCHCTEMAX
(uenu nmuTaHUs, MUILIEBBIE CETH).

IIP6 9. CdopMUpOBaHHOCTH YMEHHUH KPUTHYECKH OLIEHUBATh
nH(popMannlo OUOJIOTUYECKOTO  COJAEpKAHMS, BKIIOYAOILYIO
NICEB/IOHAYYHbIE 3HAHMUA M3 PA3JIUYHBIX HMCTOYHHKOB (CpeICTBa
MaccoBod  MH(pOpMallMU, HAYy4YHO-TIOMYJSPHbIE 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.

I[TP6 10. ChopMHupoBaHHOCTHL YMEHHH CO3/1aBaTh 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

¥ HMH(OPMAIIOHHBIE
TEXHOJIOTHH TUTST
BBITIOJIHEHHST 337124
npodeccnoHaIbHON
JeSITeTbHOCTH

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

-c(hOpPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W OOIIECTBEHHOMN
IOPaKTUKH,  OCHOBAaHHOIO  Ha  Juanore  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,

- OLIEHUBAaTh JOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(pOpMAIHH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHU O MECTE M POJI OMOJIOTHH

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

I[IP6 7. CdopMuUpPOBAaHHOCTb YMEHHUS HPUMEHSTH I10JIYYEHHbIE
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 JIIOJCH, COOJIONCHHST 3A0POBOTO O0pa3a >KU3HU,
HOPM I'PaMOTHOTO IOBEJICHUS B OKpYXarolleil MPUpOIHON cpejie;
NOHMMAaHWE  HEOOXOIUMOCTH  HCIOJNB30BAHHUSA  JOCTHIKEHHN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH Ul palMOHAJILHOTO
MIPUPOIOTIOIB30BAHHS.

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

OK 04. DddexTrBHO
B3alMOJICCTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaH e

JIMYHOCTHBIE pe3yibTaTbl HOJUDKHBI OTpPAXaTb B YaACTH:

LIEHHOCTM HAYYHOTO TIO3HAHUSA: OCO3HAHHE LEHHOCTH
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, UCIIOJIb3YEMbIX B OMOJIOTUU: HAONIONEHUS U
OIMCAaHUsA )KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUN; OpraHU3alyu U
MpoBeJeHUs]  OMOJIOTUYECKOTO0  AKCIIEPUMEHTA,  BBIIBUKCHHS
TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXAY MCCIEAyEMbIMU
BEJTMYUHAMHU, OOBSICHEHHSI TIOTYYEHHBIX PE3YJIbTaTOB

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




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

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIDKCHHIO: COCTaBISITh IJIaH  JICMCTBHIA,
pacnpenensiaTb poJM € Yy4ETOM MHEHUHA YYaCTHUKOB

00CYKJIaTh Pe3yIbTaThl COBMECTHOUN 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 3HAaHMs LEIeHd YCTOMYMBOIO pa3BUTHUSA
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) cOBMeCTHasl 1€ TEIIbHOCTb:

- MOHMMaThb W HCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOMN
Y MHIUBHUIyaJIbHOM paboTHI;

IMPUHOCAIINX BpPC

OIbITa JESITEIBbHOCTH  SKOJOTHYECKOU

- 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 OMOJIOTHU: HAOIIOICHUS

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

U (GOpMYyIUPOBaHUS BBIBOJOB C HCIOJIB30BAHHEM HAyYHBIX
IIOHATUM, TEOPUH U 3aKOHOB.

I[TP6 6. ChopMUPOBAHHOCTh YMEHHS BBIACNSTH CYIICCTBEHHbBIE
OpU3HAKW  BHUPYCOB, KIETOK IPOKApUOT U  DYKapuoT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreoleHO30B U IKOCHCTEM; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIIECTB W TIPEBpAIlCHHUs HHEPTrUM B KIeTKe, (OTOCHHTE3a,
IJIACTUYECKOTO U SHEPreTUYEeCKOro 0OMeHa, XeMOCHHTE3a, MUTO3a,
MeH03a,  OIUIOJOTBOPEHMS,  Pa3BUTUS U Pa3MHOXKEHUS,
WHJUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 00pbObl

3a CyLIeCTBOBaHHME, E€CTECTBEHHOro OTOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpele OOMTaHMs, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM, AHTPOTIOTEHHBIX W3MEHEHUU
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MpeBpallleHue SHEpTHU B buocdepe.

I[IP6 7. CdopMUPOBAHHOCTH yMEHHUS MPUMEHSTHh MOJIYyYEHHbIE
3HAHUS JJI1 OOBSICHEHHS] OMOIOTHYECKUX MPOIECCOB U SIBICHUH,
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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pacrpenensiTh pold C yYeTOM MHEHHUH YYaCTHUKOB
00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOThI

HOpPM TPaMOTHOTO MOBEJCHHS B OKpYXaroIle MpUpOJAHOI cpee;
IIOHUMAaHUE  HEOOXOIMMOCTH  HCIIOJIb30BAHUS  JTOCTUKEHUI
COBPEMEHHOUM OHOJOTHMH U OMOTEXHOJOTHH Ui palMOHAIBLHOTO
IPUPOAONOJIB30BAHUS

IIK




2. CTpyKkTypa H coep:kaHue 0011e00pa30BaTeIbHON AU CHUILIMHBI

2.1. O0beM QUCHUIIMHBI M BUAbI Y4e0OHOI padoThI

Buna yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl TUCHHUILUINHBI 72
B T.4.

TEOPETUUYECKHE 3aHATHS 47
MPAKTUYECKHUE 3aHATUS 19
Jab0paTOPHBIE 3aHITHS 6
OcHoOBHOE co/iep:KaHue 60
IIpodeccnoHaTbHO OPHEHTHPOBAHHOE ColepKaHMe (COMepKaHue 12

NMPUKJIAJTHOT0 MOYJIAA)

IIpomexyTounas arrectauus (IuddepeHIIPOBaHHBIN 3a4eET)
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2.2. TemaTn4ecKkuii IJIaH 1 coaecpskaHue NUCHUIJIUHDBI

®opmupyemMble
HaumenoBanue Conep:kanue y4eOHOro MaTtepuasa (0CHOBHOe M MPodeccHOHAJILHO OpUeHTHPOBaHHoOe), | O0beMm
pa3/iesioB U TeM JladopaTopHbIe U NPaAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) yacop | oMmeTeHtiH
1 2 3 4
OcHoBHOe coep/kaHue
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 OMOJIO0IUU ¢ OOIECTBEHHBIMU, TEXHUUECKUMHU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMH, (GHIOCO(PHEH, pEIUTHEN, STUKOM, ICTETUKON U TPaBOM.
OOmas Ponp Ouonorun B (QOpMHUPOBAHUM COBPEMEHHOW HayyHOHM KapTuHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJOrM4YECKHUX HaYK.
KU3HU Mertonbl Mo3HaHUS KUBOW NMpHUPObl (HAOIIOAEHUE, SKCIIEPUMEHT, OMMCAaHUE, W3MEPEHUE, OK-02
KJaccu(uKanus, MOICITMPOBAHUE, CTATHCTUYECKAsE 00pabOTKa TaHHBIX ).
JXussle cucteMsbl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus ononorun. OTanune )KUBbIX CUCTEM
OT HeOpraHu4eckou mpupopl. CBOMCTBa OMOCUCTEM U UX Pa3HOOOpa3ue.
YpoBHu OpraHu3alnuu ouocucrem: MOJIEKYJIIPHO-T€HETUYECKUH, KJIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISIIIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (0MO - TIEOLIEHOTHYECKUN),
O6urochepHbIit
Pa3nena 2 XuMuueckuii COCTAB M CTPOEHHE KJIETKH 10
Tewma 2.1. Copepkanne ydeOHOro Matepuana 2
XUMUYECKUH COCTaB | XUMUYECKUN COCTaB KJIETKU. XUMHMUYECKHE 3JIEMEHThI: MaKpOdJIEMEHThl, MUKPOIIEMEHTHI.
kieTku. Bona Bona u MuHepanpHble BemiecTBa. @YHKIIMM BOJBI U MHUHEPAJIbHBIX BEIECTB B KIIETKE.
Y MUHEpaJIbHbIE [ToanepskaHue 0OCMOTHUYECKOTO OanaHca
BCIICCTBA IIpakTueckoe 3aHsTHe 1
Ne 1 «buonoruveckast pojb MHUHEPAJIbHBIX BELIECTB B OOECHEUEHUHU >KU3HEIEATEIBHOCTH
OpPraHu3MOB, MTPOSBJICHUS AUcOaaHCa MUHEPAJIbHBIX 3JIEMEHTOBY
Tema 2.2. Coneprkanue yueOHOro MaTepuaa 4
buonornueckn benku. CoctaB u cTpoeHne 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. Hesamennmble u
Ba)KHBIE XMMUYECKHE | 3aMEHUMbIE AMUHOKHMCIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHU CTPYKTYPbI O€IKOBOM
COEUHEHUS MOJIEKYJbI (TepBUYHAS, BTOPUYHAsS, TPETHUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE OK-01, OK-02,
cBoiicTBa OenkoB. buonornmueckue ¢yHkuuu OenkoB. DepMeHThl — OHOJIOTHYECKHE OK-04
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katanuzaropel. CTpoeHue QepMeHTa: aKTUBHBIA ILIEHTp, CyOCTpaTHas CrHeuu(pUuIHOCTb.
Kodepmentsl. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTaTu3aTopoOB.
VYraeBoapl: MOHOCaxapuabl (IVIOK03a, pubo3a M Je30Kkcupubo3a), Aucaxapuibl (caxaposa,
JaKTO3a) M TOoJMcaxapuisl (Kpaxmall, TIHKOTeH, LeJUIono3a). buomorndeckue ¢GyHKIuu
yrineBofoB. Jlumuael:  TpuriaMuepuisl, Qgocoaunuisl, crepounsl. [uapoduibHo-
ruspopoOHbIe cBOKCTBa. buonornueckue GpyHkuu aunuaoB. CpaBHEHHE YIIIEBOI0OB, OCIKOB
Y JIUNUA0B Kak UCTOYHUKOB sHepruu. Hyknennosbie kucnotel: JIHK u PHK. Hykneoruasr —
MOHOMEpHI HyKJIenHOBBIX KUcnoT. Ctpoenue u ¢pynkuuu JIHK. Ctpoenne u ¢pynkuuun PHK.
AT®: crpoenne u GyHKITUN

JlabopaTtopHbie 3aHsTHs (Ha BEIOOP MPEroaBaTeis)

Ne 1 «Onpenenenue Buramuna C B IpoJIyKTax MUTaAHUS»

win «OnpezeneHre HaInIus KpaxMana B IPOJIyKTax MUTaHH

i «['uapopunbHO-THIPOGOOHBIE CBOWCTBA JTUITHIOBY

win «M3ydyeHne KaTaJMTHYECKOM aKTUBHOCTU (EpMEHTOB (Ha IMpUMEpe aMuila3bl MU
Karasasbl)»

Tema 2.3.

CrtpyKTypHO-
GbyHKIIMOHATTbHAS
OpTaHu3aIHsl KIETOK

CopepxaHue yaeOHOro Marepuana

[lutonorus — Hayka o kietke. Kiierounast Teopusi — mpumep B3auMoJIeHCTBHS uaer U (pakToB
B HAyYHOM ITO3HAHUU. MeTObI U3yYEHUS KIETKH.

Knerka kak menoctHast xuBas cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYTasl HapyKHas
memOpaHna, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oeka.

Tunel KIETOK: dyKapuoTHYecKass U  npokapuotuyeckas. (OcCOOEHHOCTH CTPOECHMS
npokapuoTuyeckoit kietku. Kierounast crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOM
kJIeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M TpuOHOMN KieTku. [ToBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KIJI€TOYHas CTEHKa, TIIIMKOKaIMKC, MX (yHkiuu. I[lmazmaruueckas
MeMOpaHa, €€ CBOMCTBa U ()YHKIIUH.

[utonasma u ee opraHouabl. OpgHomeMmOpaHHble opraHoujsl kietku: JIIC, ammapar
I'onpmxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWBI KJIETKHA: MHUTOXOHIPHUM, IUIACTU[BIL.
[Tpoucxoxxaenne MUTOXOHApPUN M miactu]. Buasl mmactun. HememOpaHHBIE OpraHOUABI
KJIETKH: pPUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUONIH, PECHUYKH, KIYTHKU. DYyHKIUU
OpraHOMJOB KJIETKU. BKitoueHus.

Anpo — perynsatopHslil 1ieHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa, KapHoIla3Mma,
XPOMATHH, SIPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

JlabopaTtopHbie 3aHsTHs (Ha BEIOOP Mpero/aBares)
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Ne 2 «Ctpoenue kieTku (pacTeHUs, >)KUBOTHBIE, TPUObI) U KJIETOYHBIC BKJIIOUEHUS (Kpaxmall,
KapOTHUHOM/IbI, XJIOPOILJIACTBI, XPOMOILIACTHI )

win «/3ydeHue cTpoeHus KIETOK PacTeHUM, KUBOTHBIX U OaKTepuil MOoJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpONpENapaTax U UX OMUCaAaHUE»

i «lIponuriaemocts MeMOpaHsb! (MJ1a3MOJIH3, IETIIa3MOIIN3)»

Pazgen 3. ZKuzHeaeaTeJbHOCTDh KJIETKH

Tema 3.1.
OO0OMeH BelecTB
Y TIPEBpAILCHHUE

SHEPTUU

B KJIETKE

Copepxanne yaueOHOro Marepuaa

OOMeH BemiecTB, WM METa00IM3M. ACCUMILIANUS (TIACTHYECKU OOMEH) U TUCCUMUIISIIHS
(oHepreTuyeckuii 0OMeH) — JIBeé CTOPOHBI €IUHOTrO Mpolecca Meradboiu3Ma. Poib 3aKoHOB
COXpaHCHHS BEIIECTBA W DHEPIHMHM B MOHMMAaHMU MeTaboyim3ma. Tumbel oOMEHa BEIIECTB:
aBTOTPOHBIA U reTepoTpodHblif. Ponb depMeHTOB B OOMEHE BELIECTB M IMPEBPALICHUH
sHeprun B Kkietke. PortocuHTe3. CBeroBas M TeMHOBas (azbl (orocuHTe3a. Peakunu
dorocunTe3a. DPdexkTuBHOCTH (HOoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a AJIS KU3HHU Ha 3emiie.
Brusinue ycnoBuii cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €r0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHHid. XEMOCHHTE3. XEMOCHHTe3HWpywIlnue OakTepuu. 3HaYCHHE
XEMOCHHTE3a Ul dKU3HU Ha 3eMiIe.

DHepreTudyeckuii 0OMeH B KiieTke. PaciernieHre BeecTs, BbICICHUE U aKKyMYJIUPOBaHHE
SHEPTUM B KIJIETKE. DTambl dHEPreTH4Yeckoro oomeHa. ['nmukonus. bpokeHne u ero BUIBI.
Kucnoponnoe okucienue, Wi KieToyHoe abixaHue. OkucnutenbHoe (hochopuirpoBaHue.
D hEeKTUBHOCTh IHEPTreTUYECKOT0 0OMEHa

Tema 3.2.
Buocunres Oenka

CopepxaHue yaeOHOro MaTepuana

Peakuun MmatpuuHoro cuHtTe3a. [enHernueckas wuHpopmanus u JIHK. Peanuzanus
reHeTUYeCKoi nHpopMaIuu B KieTke. [ 'eHeTu4yeckuii Koa u ero cBoiicTBa. TpaHCKpHmus —
matpuuHblii cuHTe3 PHK. Tpancnsmus — OuocuHTe3 Oenka. OTamnbl TpaHCISLUU.
KoanpoBanue amuHokuciot. Ponbs pubocom B OnocuHTese Oenka

IIpakTHueckoe 3aHsTHE

Ne 2 «Pemienue 3agad Ha OMpCACIICHNUEC TOCIICAOBATCIbHOCTHU HYKIICOTHUI0B»

Tema 3.3.
Bupycsr

CopepxaHre yaeOHOTo MaTepuana

Hexnertounsie ¢popMbl xu3HU — BUpychl. Mictopust otkpeitus Bupycos (/1. U. MiBaHoBckwuit).
OcoOeHHOCTH CTPOSHMSI M )KM3HEHHOTO 1MKJIa BUpycoB. baktepuodaru. bonesnu pactenui,
JKUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmmyHonedunura yenoseka (B1Y)
— Bo30Oyutens CITM/la. [IpodunakTuka pacnpocTpaHeHHs BUPYCHBIX 3a00J1€BaHUM

OK-01, OK-02,
OK-04

Pa3nes 4. PazMHokeHHe M1 MHAUBHYAIbHOE PA3BUTHE OPTAaHU3MOB
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Tema 4.1.
JKW3HEHHBII 1IUKI
KJIETKU

Copepxanue yueOHOro Marepuana

Knerounslii 1K, WIM SKA3HEHHBIH 1MKI KieTku. HHTepdasza u muto3. I[lpomeccsr,
npoTtekaromue B uaTepdase. Perukamnus — peakius matpuanoro cuare3a JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HA00Op — KapuoTHIl. [IUIIIOUIHBIN U TarIOnTHBIH XPOMOCOMHBIE
HaOopel. XpomaTuipl. lLluTONIOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W HMHIUBHIYaIbHOIO
pa3BUTHUS OpraHu3MoB. Jlenenue kinetku —MuTo3. Ctaguu mutosa. [Ipouecchl, npoucxoasiue
Ha Pa3HbIX cTaaAuAX MuUTo3a. buomormdeckuii cmbicn murosa. Ilporpammupyemast rubens
KJIETKH - allonTo3

Tema 4.2.
DopMBI pa3MHOKEHUS
OpPraHHU3MOB

Copepxanne yueOHOro Marepuana

@opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecronoe U mojoBoe. Busl 6ecrnosoro pa3MHOKEHUS:
JieJIeHHe HaJBOE U MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TaATUBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPTaHU3MOB, €T0 3HAUEHUE IS CENICKIINH.
[TonoBoe pa3mHOXkeHHUe, ero oTinuus ot Oecrnonoro. Meito3. Cranun Mmeitosa. IIpoueccsl,
MPOUCXOAIIME Ha craguax wmeino3a. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonorudeckuii cMbIci U 3HaueHHE Melo3a. ['amerorenes — nporecc 00pa3oBaHUs MOJOBBIX
KJICTOK Y JKMBOTHBIX. ITommoBEIE kene3bl: CEMCHHUKH W SHYHUKH. O6pa303aHHe H pa3BUTHC
IOJIOBBIX KIJIETOK — TraMeT (CrepMaro3oui], sHMLEKIeTKa) — CIepMaTOreHe3 U OOIeHes.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3onioB. OmnonorBopenue. [lapreHorenes

Tewma 4.3.
NupuBunyansHoe
Pa3BUTHE OPTraHU3MOB

CopepxaHue yaeOHOTo MaTepuana

NunuBunyanbHOE pazButhe (OHTOreHEe3). OMOpPHOHAILHOE pa3BUTHE (IMOpHOTEHE3). DTarmbl
SMOpPHOHANILHOTO PAa3BUTHA y TO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacCTPYJISIIHS,
opranorene3. [loctomMOpHrOHanbHOE pa3BUTHE. THIBI MOCTAIMOPHOHATBLHOTO PAa3BUTHSL:
npsiMoe, Hempsimoe (MTMYMHOYHOe). BrusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKJAEHHBbIE ypojacTBa. Poct u pasBurue pacreHuil. OHTOreHes
[[BETKOBOT'O paCTEHUS: IBOWHOE OTUIOOTBOPEHUE, CTPOCHHE CEMEHH, CTaJANH Pa3BUTHUS

[IpakTueckue 3aHATHS

Ne 3 «HpexnronHbIe 3a005I€BaHUS U AIUIEMHUH B UCTOPUH YEIOBEUECTBAY.
Ne 4 «BakuuHanus Kak npouiIakTika HHPEKIIMOHHBIX 3a00JIeBaHU

OK-01, OK-02,
OK-04

Paznen 5. HacjieACTBEHHOCTh M MK3MEHYHBOCTh OPraHM3MOB
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Tema 5.1.
3aKOHOMEPHOCTH
HacJeJ0BaHHSA

Conepxanue yq4eOHOro MaTeprasa

[Ipeamer u 3amaun reHeTUKU. Poib MUTONOTUU U SMOPHOJIOTMU B CTAaHOBJICHUM T€HETUKH.
Bxkian poccuiickux M 3apyO€XHBIX YUEHBIX B pa3BUTHE TE€HETUKU. MeToibl T'€HETUKU
(ruOpHUIOIOTHYECKUH, IIUTOI€HETHUYECKUH, MOJeKyIsIpHO-TeHeTHuecKui). OCHOBHBIE
reHeTUYeCKre NOHTHA. | 'eHeTndeckasi CHMBOJIMKA, HCIIOJIb3yeMasl B CXeMaX CKpeIIMBaHHM.

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH HACJIeJOBaHUs TPU3HAKOB, ycTaHOBJICHHbIE [ . MeHnaenem. MoHoruOpuHoe
CKpellMBaHWe. 3aKOH eauHOOoOpaswWsi THUOpPUIOB MEpBOTO  ToOKojeHus. IIpaBwiio
JOMUHUPOBAHUSA. 3aKOH DPACHICIUICHUs TMPU3HAKOB. ['mMrore3a umcToThl Tamer. [loiHoe n
HETNOJIHOC  JOMHHHpOBaHHE. JIUrMOpuIHOE  CKpelMBaHHWE. 3aKOH  HE3aBHUCHMOIO
HACJIC/IOBaHMs TPU3HAKOB. [lUTOreHeTHYecKre OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUS.
AHanm3upyrolee CKpemuBanue. VICronp30BaHHE aHATM3UPYIOMIETO CKPEIIUBAHUS IS
OIpeJIeIICHUs] TEHOTUTIA OCOOH

HpaKTI/I‘IeCKOC 3aHATUC

Ne 5 Pemenue 3aa4 Ha OIpCACIICHHUE BEPOATHOCTU BO3HHUKHOBCHHUA HACIICACTBCHHBIX
IIPU3HAKOB IIpXU MOHO-, IU-, HOJH/IFI/I6pI/Il[HOM " aHAJIIM3UPYIOLIEM CKPCIIMBAHUH, COCTABJICHUC
TCHOTHUIINYCCKUX CXCM CKPCHIMBAHHWA

Tema 5.2. Copepxkanue ydeOHOro Marepuana
Cuemnnennoe CuenneHHoe HacaenoBaHue nmpu3HakoB. Pabora T. MopraHna o crienjieHHOMY HacjeI0BaHUIO
HacJIeJOBaHHe reHoB. Hapyienue cuemnyieHusi reHOB B pe3y/bTaTe KPOCCUHIOBEpa. XPOMOCOMHAsI TEOPHS
MIPU3HAKOB HACJIEJICTBEHHOCTH. | eHeTHYecKHne KapThl.
I'enernka mona. XpoMOCOMHOE ONpeAeNICHUE Tosia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbIe M reTeporaMmeTHbie OpraHu3Mbl. HacnenoBaHue MpU3HAKOB, CIETUIEHHBIX C
10JIOM
[TpakTHdeckoe 3aHaTue
No 6 Pemenue 3amady Ha OINpeaeeHHE BEPOSITHOCTH BO3HUKHOBEHUS HACIEIACTBEHHBIX
MPU3HAKOB TPHU CLEIUICHHOM HACJEIOBAaHUHU, COCTABIEHHE TI'E€HOTUIIUYECKUX CXEM
CKpEIMBaHUs
Tema 5.3. Copepkanne y4eOHOro Marepuana
3aKOHOMEPHOCTH W3meHunBOCTh. Bubl N3MEHUMBOCTH: HEHACIECTBEHHAs U HAcJeACTBeHHas. Poib cpenbl B
W3MEHYUBOCTHU HEHACJICJICTBEHHON H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(UKAIMOHHOW H3MEHYUBOCTH.

BapuanuoHnHssiil psa v BapuanmonHas kpuBast. Hopma peaknuu npusHaka. KonnuectBeHHbIe
M Ka4eCTBEHHbIE TIPU3HAKM U HX HopMa peaknuu. CBoiicTBa MOAN(PUKAIIMOHHON
W3MEHUYUBOCTH.

HacnmencrBennasi, WiaM TE€HOTHUIIMYECKAs M3MEHYMBOCTH. KOMOMHATHBHAs M3MEHYUBOCTD.
Meiio3 ¥ TOJNIOBOM mTporecc — OCHOBA KOMOMHATHBHON W3MEHYMBOCTU. MyTalnoHHAas
M3MEHYHBOCTh. Kiaccudukamus MyTamuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIe. YacToTa n
MPUYMHBI MyTaIlil. MyTareHHblie pakTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIIEICTBEHHOM
N3MEHUYNBOCTH

H. 1. BaBunona
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HpaKTI/I‘ICCKOC 3aHATUC

Ne 7 Pemenue 3amad Ha OIpENEICHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MPU3HAKOB MPU PA3NUYHBIX THUIAX B3aWMOJCUCTBUS T'€HOB, COCTaBJICHHE I€HOTUITUYECKUX
CXEM CKpEIIMBaHUS

Tema 5.4.
I'eHeTnka yenoBeka

Copepxanne yueOHOro Marepuana

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJABI TI'€HETHKU YEJIOBEKA:
IeHealornYecKui, OJIM3HELOBbIN, LHUTOTeHETUYECKUH, OMOXMMHUYECKUH, MOJEKYJISPHO-
reHeTuueckuil. COBpEMEHHOE OIpPEAEIEHUE TE€HOTUIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
IreHOTUIIMPOBaHMUE, B TOM uKcie ¢ noMouisto I11{P-ananu3a. Hacnencrsennsle 3a0os1eBanus
YyeJloBeKa: TEHHble 00Je3HH, OOJIe3HH C HACJIEACTBEHHOW MPEapacioyioKEHHOCTbIO,
XpoMOocoMHbIe Oose3Hu. ComaTtuyeckue W reHepaTuBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[Mpunmunel  3m0poBOrO  00pas3a  JKWM3HW, JAMArHOCTHKH, MNPO(QUIAKTHKH U JICYCHHUS
reHeTUYecKux  Oose3Hel.  MeauKo-reHeTU4YeCKoe  KOHCYJIbTHpOBaHME.  3HAYCHHE
MEAMLIMHCKOW TE€HETUKU B MPENOTBPALICHUM U JICYEHWUM TIEHETHYECKUX 3a0oseBaHMi
4eJ0BeKa

IIpakTHueckoe 3aHsATHE

Ne 8 «CocraBiienne 1 aHalIn3 POAOCIOBHBIX YCJIOBCKA»

Pa3pnen 6. DBoIIonuoOH

Hasl OMoJIorus

Tema 6.1.
OBOIIOIIMOHHAS
TeopHUs
U €€ MECTO
B OMOJIOTHH

Copepkanne y4eOHOro Marepuana

[TpennocbuIKy BO3SHUKHOBEHHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPUS U €€ MECTO B
Ouonoruu. BnusHHE 53BOJIIONMOHHON TEOPUU HA pa3BUTUE OHMOJOTUM U JAPYTHUX HayK.
CuzerenscrBa 3BooLuH. [laneoHTONOrMUECKHE: TOCIIE0BATEIBLHOCTD MOSIBJICHHS BUIOB B
MaJIEOHTOJIOTUYECKON JIETONUCH, NepexoaHble (popmbl. buoreorpaduyeckue: cXoACTBO U
pasnnuue dayH U QIop MaTEPUKOB U OCTPOBOB. DMOPHOIOrMUYECKHE: CXO/ICTBA U PA3TUUUs
HMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHaJIOTUYHBIE, pPYAMMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOJIEKYIIPHO-OMOXMMUYECKHE:
CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTHM M OCHOBHBIX METAa0OJMYECKHX IMyTell y Bcex
JKUBBIX OPraHU3MOB.

OpomononHass Teopusa Y. JlapBuna. Ilpennocbulku BO3HUMKHOBEHHsI JApBHHHU3MA.
JIBikyme cuiibl 3BOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYPCOB, HeolpeaenaéHHas U3MEHUYUBOCTh, O00pb0Oa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIH 0TOOD)

Copnepkanne y4eOHOro MaTepurana

OK-01, OK-02,
OK-04
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Tema 6.2.
MukposBoionus

Cunretndeckast Teopusi 3Bosoruu (CTD) u e€ OCHOBHBIC MONOXKEHUS. MUKPOIBOIIONHUS.
[Tomymsiyst KaKk eAMHAIIA BUA W SBOJTFOIIHH.

JBuxyme cunbl ((akTOpbl)3BOJIIOLNUK BHIOB B Hpupoje. MyTalHOHHBIA Mpolecc H
KOMOWHATUBHAS W3MEHUYUBOCTH. llomynsimroHHBIE BOJHBI W JApeid reHoB. M3onsmus u
murpanusi. EctectBenHblii 0oTOOp — HampaBisoumii  dakrop 3Bomouuu. DopMbl
€CTeCTBEHHOTO 0TOOpa. IIpucmocoOIeHHOCT, OPraHu3MOB KakK pe3yjbTaT 3BOJIOLHU.
[Tpumepsl mpucnocobneHuii y opranusmoB. Apomopdo3bl U HAMOAfanTauud. Bug wu
Bu000pazoBanue. Kpurepuu Buna. OcHOBHBIC (POpPMBI BUI000pa30oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOe

Tema 6.3.
MaxkposBontonus

Copepkanue ydeOHOro Marepuana

MakposBomonus. Dopmbl  3BomouMU:  puneTHUecKas, IUBEPreHTHas, KOHBEPreHTHAs,
napasuienapHas. HeobpaTumMocTs 3BOIIOIMH

[TpakTideckoe 3ansaTue (Ha BEIOOP MPENoJaBaTes)

Ne 9 «CpaBHenune BIIOB 110 MOP(OIIOTHIECKOMY KPHTEPHIOY
win «OnucaHue NpUcrnoco0IEHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOTO XapakTepay

Pa3znen 7. BoO3HUKHOBEHHE U PAa3BUTHEC )KU3HU HA 3emie

Tema 7.1.
3apokieHue
Y Pa3BUTHE KU3HU

Copepxkanue ydeOHOro Marepuana

JloHay4HBIE NpEACTaBIEHUS O 3apOXKICHUU XU3HU. HayuHble TrHIOTE3pl BO3ZHMKHOBEHMS
JKU3HU Ha 3emJie: abuoreHe3 U MaHcHepMus. XUMUYecKasl 3BOTIOIUA. AOMOreHHBIN CUHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKIACHUE
XUMHUecKkor sBomtouuu. HawanbHble sTanel Ouonormueckoi spomtouuu. ['mnoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IMpPOTOKJIETKH. [lepBbie
KJIETKHM 1 UX 3BOMIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie Mo 3paM U nepuogam. Karapxei. Apxeickas U NpoTepo30ncKast
apbl. [laneosolickas spa u e€ mnepuoabl: KeMOPHICKUI, OpIOBUKCKHUHA, CHIIYpPUNHCKHM,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN, NEPMCKHU. Me30301cKasd spa U €€ NepUuoAbl: TPUACOBBIN,
IOpCcKUii, MenoBoW. KaitHo30Mckass 3pa W €€ mNepuoibl: NaJeOreHOBBIM, HEOTCHOBBIN,
AQHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpTraHu4Y€CKOro Mupa.

Conepxanue yq4eOHOro MaTeprasia

CucremMa OpraHm4eckoro Mupa Kak OTpakeHHE 3BOJOLMU. OCHOBHBIE CHUCTEMAaTHUECKHE
TPYIIIBI OPTraHU3MOB. XapaKTEPUCTHKA KIMMaTa U TeOJOTMYECKHX IporeccoB. OCHOBHBIE

IIpoucxoxaenue ATaIlbl 3BOJIIOIIUY PACTUTENHFHOTO U )KUBOTHOTO MUpa. ApoMOp( 036l Y paCTEHH 1 )KUBOTHBIX.
YEJI0BEKa — IlosiBneHue, pacuBeT U BBIMUPAHKE TPYIII KUBBIX OPIraHU3MOB.
AHTPOIIOI€HES

OK-01, OK-02,
OK-04
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OBOJIOLMST  4YeJlOBeKa. AHTpOMoJIOruMs Kak Hayka. Pa3BuTHe MNpencTaBiIeHUM O
MPOUCXOKICHUH 4YelloBeka. Meroabl u3ydeHusi aHTpororeHe3a. CxolcTBa W pas3iuyus
YeoBeKa M JKUBOTHBIX. CHCTEMAaTHMUeCKOe TIOJIOKCHHE 4desoBeKa. JIBMXKYyIIHWE CHIIbI
(pakroper) anTpomorene3a. HacnencTBeHHas W3MEHYMBOCTb M €CTECTBEHHBIH OTOOP.
OO0riecTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAMK TPY/Ia, MBIILICHUE, PEYb

Tema 7.3.
OCHOBHBIE CTaAUU
DBOJIIOIMH YEJIOBEKA

Conepkanue yaeOHOro MaTeprasia

OcHOBHBIE CTaZIMM W BETBH DBOJIOLUM YEJIOBEKAa: aBCTPAJIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxonsamui, YenoBek HeaHIEepTalbCKuil, YeIOBEK pa3yMHBI COBPEMEHHOTO
tuna. Haxoku McKomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAHHUSA, 00JaCTh PacIpOCTPAaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoeueckue packl. OCHOBHbIE OOJBbIIME pachl: €BpONEOMJHAs (eBpas3uiickas), Herpo-
aBCTpajiouJiHasl (SKBaTOpHalibHAsl), MOHTOJIOMAHAs (a3uaTcKo-aMepuKaHckas). UYepTsl
IPUCHIOCOOJICHHOCTH IIPEJCTaBUTENIEH YeOBEYECKUX pac K YCIOBHMSIM CYILECTBOBAHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma

IMpakTrueckoe 3ausaTre (Ha BBIOOP MperogaBaTesis)

Ne 10 «Bpems u myTH pacceseHus 4elloBeKa 0 IJIaHETe»
win «[IprcrocoOIeHHOCTh YelIOBEeKa K pa3HbIM YCIIOBHSM Cpefibl. BinsiHue reorpadudeckoit
cpenbl Ha MOP(hOJIOTHIO B (DH3UOJIOTHIO YETIOBEKA)

Paznen 8. Oprannsmsl

M OKPY:Kalouas cpena

Tema 8.1.
DKOJIOTHS
Kak Hayka. Cpenbl
JKU3HH.
DKOJIOTHYECKUE
(baxTopsl

Copepkanne y4eOHOro Marepuana

DKonorus Kak Hayka. 3alaqd U pas3/ieibl SKOJIOrMU. MeToibl 2KOJIOIHYECKUX UCCIIET0BaHUM.
DKOJIOrHYecKkoe MHPOBO33PEHUE COBpPEMEHHOro yenoBeka. Cpeabl OOMTaHUS OpPraHU3MOB:
BOJIHAs, HA3€MHO-BO3/Iy1IIHAs], IOYBEHHAs!, BHYTPUOPTraHU3MEHHAas1. DKOJIOrH4eCcKHe (aKkToOphI.
Knaccugukarus sxogornyeckux (GakTopoB: aOMOTHUECKUE, OMOTHYECKHE U aHTPOIOT€HHBIE.
JleiictBue sKojormueckux (akTopoB Ha OpraHu3Mbl.AOMOTHYECKHE (DAKTOPBI: CBET,
Temreparypa, BiaxkHocTb. DotonepuoausM. IIpucnocobieHus opraHusMOB K AEHCTBUIO
abuotuyecknux ¢akropoB. buonorunueckue putmbel. buotmueckue ¢akrtopsl. Bunuel
OMOTHUYECKUX B3aWMOJICHCTBUNA: KOHKYPEHLUs, XUIIHUYeCTBO. llapasuTusm, MyTyaiausm,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAaxJIEOHMYECTBO), aMEHCAIM3M, HelTpanu3Mm. 3HaueHHe
OMOTHUYECKUX B3aUMOJICHCTBUI JUIs CYIIECTBOBAHUS OPTaHU3MOB B IPHUPOIHBIX COOOIECTBAX

N

Tema 8.2.

Conepxanue yq4eOHOro MaTeprasa

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

DKOJIOTHYECKHUE XApPAaKTCPUCTHUKH  IIOIIYJIALIUU. OCHOBHBIE  ITOKa3aTeIIH IMOITYJIAIIUH:

XapaKTEePUCTUKH YHUCICHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HPUPOCT, MHTrpanus. JluHamuka
HOMYJIALUH YHCJICHHOCTH NONYJISIUY U €€ PeryJsisiius
[IpakTHyeckoe 3aHsTHE 1
No 11 «IToicu€t mIoTHOCTH MOMYJISIUMNA Pa3HbIX BUJOB PACTEHUM»
Pa3znen 9. Coo01miecTBa M HKOJIOrHYeCKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. CopepxaHue yueOHOro Marepuala 2 OK-04, OK-07
CoobmectBa Coo061ecTBO opraHnu3mMoB — 6uoneHo3. CTpyKTypbl OHMoLieHO3a: BUI0BAs, IPOCTPAHCTBEHHA, IIK...
OPraHu3MOB, Tpoduueckas (nuimesas). Buapl-nomuHanThl. CBSI3U B OUOIICHO3E.
9KOCHCTEMBI Okonoruyeckne cucreMsl (9kocucreMmsl). Ilonstue 06 »skocuctemMe U OuOreoneHo3e.
QOyHKIMOHATBHBIE KOMITOHEHTBI SKOCHCTEMBI: MPOAYICHTHI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopot BermiecTB u MOTOK 3HEPruu B 3Kocucreme. Tpoduueckue (IUILEBbIE) YPOBHH
skocuctembl. [lumeBbie menu u ceru. OCHOBHBIE ITOKA3aTeNM KOCHUCTEMBI: OmoOMmacca,
OPOAYKIMS. DKOJIOIMYECKUE MUPAMUIbI: MPOIYKIIMH, YUCIEHHOCTH, OMomacchl. CBOHCTBa
HKOCHUCTEM: YCTOMUMUBOCTD, CAMOPETyJIsiius, pazsutue. CyKieccus
Tema 9.2. CopepxaHue yaeOHOro MaTrepuana 2
[Tpupousie [TpupoaHble 3KOCHUCTEMBI. OKOCHUCTEMBI peK M 03€p. ODKOocHCTeMa XBOMHOTO WU
9KOCHCTEMBI HIMPOKOJIMCTBEHHOTO aeca. AHTpPOIIOT€HHBbIE HKOCHUCTEMBI. ATPOIKOCUCTEMBI.
VYpboskocucrembl. buonorndeckoe u  XO3AHCTBEHHOE 3HAUYEHUE arpodKOCHCTEM U
yp6oakocuctem. buopasnooOpasue kak QakTop ycToWuuBOCTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3Ho00pa3us Ha 3emiie
Tewma 9.3. CopepxaHue y9eOHOT0 Marepuala 2
buocdepa — VYuenue B. U. Bepnaackoro o 6uocepe. ['panutip, cocta u cTpykTypa ouochepst. XKusoe
riiodanpHas BemiectBO U ero ¢yHkuuu. OcoOeHHocTH Ouochepsl Kak TIJI00AaTbHOM HKOCHCTEMBI.
sKocucrema 3eMnn | JlnHaMu4eckoe paBHOBecHe M oOpaTHas cBsizb B Omocdepe. KpyroBopoTsl BemiecTB u
OMOTeOXMMHYECKHUE IHKJIBl DSJEMEHTOB (yriaepoja, a3zora). 30HaTbHOCTH OUOC(hEpHI.
OCHOBHBIE OMOMBI CYIIH
Tema 9.4. IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COlEPKAHNE (COAEPKAHNE TPUKJIATHOTI0 MO1YJIs1) 2
Bnusinne YenoseuecTBo B Onocdepe 3emiu. AHTpOIIOreHHbIE U3MEHEeHHus B Ouocdepe. I'mobambHbIE
aAHTPOTIOTEeHHBIX sKosoruueckue mnpobnemsl. CocyliecTBoBaHHE NpUPOAbl U ueroBeuecTBa. CoxpaHeHHe
¢dakTopoB Ha O0uopa3HooOpa3us Kak OCHOBa ycToiuumBocTH Ouocdeprl. OcCHOBa palMOHAIBLHOTO
ouochepy yIIpaBJICHUS IPUPOIHBIMH PECYpPCaMH U UX UCTIONb30BaHue. JlocTKeHns: OMOIOTHN U OXpaHa

OPUPOIBI
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ITpakTrueckoe 3aHsaTHE (Ha BRIOOD MPENogaBaTes)

No 12 «OTx0151 TPOU3BOJCTBAY

WM «KOJIOTHYECKHUEe aCIIEKThI MPO(EeCCHOHAIBHOM e TEIbHOCTH
i «[IpodunakTika npodecCHOHATHHBIX 3a00ICBAHIIN

win «BiusiHue npou3BOICTBEHHBIX ()aKTOPOB HA OPraHU3M YEJIOBEKa»

Tema 9.5.
Bnusiaue conmanbHo-
IKOJIOTHYECKUX
(dbakTOopoB Ha
3I0pPOBBE YETIOBEKA

IIpodeccrnonaibHO OPUEHTHPOBAHHOE COIepP:KaHue (CoAepPKAHNe MPUKJIATHOT0 MOYJIs1)

3110poBbE U ero coctapistonire. PakTopbl, MOJOKUTEIBHO U OTPULATENBHO BIUAIOLINE HA
opranusM 4yenoBeka. IIpoOieMa TEXHOTEHHBIX BO3JICHCTBHH Ha 3]I0pOBbE UEIOBEKA
(371eKTpOMAarHUTHbIE IMOJIs, OBITOBAs XHMMHS, H30BITOYHBIC IIyMbl, pagvalus U T.IL.).
ApnanTanusi opraHusma 4ejgoBeka K (akropaMm OKpyxawoomed cpeabl. IIpuHumnb
dbopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Gusznyeckas aKTUBHOCTb U 37J0POBBE.
brnoxummueckre aclieKThI panrOHAJILHOI'O IMMTAHUS

JlaboparopHble 3aHATHS

Ne 3 «YMcTBeHHas pabOTOCITOCOOHOCTE)

win «BnusHue abuotudecknx (pakTopoB Ha UeIOBeKa» (B KaUECTBE TPUTTEPOB, CHIKAIOIIUX
paboToCocOOHOCTh,  WCHOJB30BATh  YCIOBUS ~ OCYIIECTBICHHS  MPO(ECCHOHATBLHOU
JIeITEILHOCTH: IIIyM, TEMIIeparypa, pu3ndeckas Harpys3ka u T.1.)

Pa3nen 10. Cesiekunsi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHH

Tema 10.1.
Cenexims
KaK HayKa U IpoIecc

CopepxaHue yaeOHOTo MaTepuana

Cenekiusi Kak Hayka W Tpoliecc. 3apokKIeHHE CeNeKInu U goMmectukanus. Yuenue H. U.
BaBuioBa o 1eHTpax MHOrooOpasusi U NPOUCXOXKICHHUS KYyJIbTYPHBIX pacTeHuil. LleHTpsl
MPOUCXOXKACHUS JOMAIIHUX XUBOTHbIX. CopT, mopoja, mramMM. COBpeMEHHbBIE METO/IbI
CEJIEKLIUU. MaccoBslit
U WHIUBUAYAIbHBIH OTOOpHI B CEJIEKIIMM PACTEHUM M JKUBOTHBIX. OlEHKa 3KCTephepa.
bauskoponcTBeHHOE cKpenuBaHue — MHOpUIUHT. Yunctas nauHus. CKpelMBaHUE YHCTBIX
muHui. ['ereposuc, nnu rubpuaHas cuna. HepoacTBeHHOe ckpelmMBaHHE — ayTOPUIMHI.
Otnanénnas rubpuauzanus U e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 M IOJIydeHHe
MTOJIMIUIOUAOB. JJOCTH)KEHMS CEJIEKIIMN PACTEHM, )KUBOTHBIX H MUKPOOPTraHU3MOB

Tema 10.2. buorexHonoruss kak oTpacib TPOU3BOACTBA. [ €HHas WHXEHEpUs. OTambl CO3AAHMS
OcHOBBI pexomOuHanTHOM JIHK u Tpancrennbsix opranusmon. Knerounas umxenepus. Kierounsie
OMOTEXHOJIOTUU KYJIBTYpBI. MukpokinoHanbHOe pa3MHOXKEHHE pacTeHHi. Knonuposanue
BBICOKOITPOYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE M ATUYECKHE

npo6aembl. MO — reHeTHuecKku MOAN(PUIMPOBAHHBIE OPTraHU3MbI
Tema 10.3. IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COlEPKaAHNE (COAEPKAHME TPUKJIATHOI0 MO1YJIs1)

OK-01, OK-02,
OK-04, OK-07
IIK...
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buorexuonorun
B )KM3HHU U npodeccuu

OCHOBHBIE HaIIPaBJICHUS COBPEMEHHON OMOTEXHOJIOTUH B PO(HECCHOHATBLHOM JACSITEIIBHOCTH
yesoBeka. Meroabl 6noTexHoIornu. O0BeKThl OMOTEXHOJIOTUH. JTHKA OMOTEXHOIOTHYECKUX
W TEHEeTHYECKHX OJKcnepuMmeHToB. I[IpaBuia momcka W aHamu3a OMOIKOJOTHYECKOU
uHpopMaun

W3 pa3IMYHBIX MCTOYHHMKOB (HAay4dHas M Y4eOHO-Hay4Has JIUTepaTypa, CpPelICTBA MacCOBOM
uH(popMalnu, cetb IHTEpHET U Ipyrue)

HpaKTI/ILIeCKOC 3aHATUC

Ne 13 Keiicel Ha aHanu3 uH(GOpPMAMKA O HAYYHBIX JOCTHIKEHHUSX B OOJACTH TCHETUYCCKUX
TEXHOJIOTHi1, KIIETOYHOUN MHKEHEPUH, MUILIEBbIX OMOTEXHOIOTHA.

Ne 14 3ammra keiica: mnpeacTaBieHUE pe3yJIbTaTOB PELIEHUS KEWCOB (BBICTYIJICHUE C
MIPE3CHTAINECH )

Pa3gen 11. Pemienue K

elicoB B 00J1acTH OMOTEXHOJIOTHii

Tema 11.1.1.
buorexnonorun
B IPOMBIIUIEHHOCTH

IlpodeccuoHaIbHO OPHEHTHPOBAHHOE COJePKaAHHUE (COePKAHUE MPUKJIATHOTO MOIYJIs1)

Pa3BuTue nmpoMBIIITIEHHOW OMOTEXHOJIOTUH U €€ NPUMEHEHUE B KU3HHU YEeJIOBEKa, MOUCK U
aHaM3 MHPOPMALMU U3 PA3IMYHBIX UCTOYHUKOB (Hay4yHas U y4yeOHO-HaydHas JUTEparypa,
CpeAcTBa MaccoBOM MH(pOpMaLuu, ceTh MIHTEpHET U Apyrue)

IIpakTueckue 3aHsATUs

Ne 15 Keiicel Ha aHanu3 HHGOPMAITUN O PA3BUTUH MTPOMBIIIIICHHONW OMOTEXHOJIOTHH (TI0 MUHU-
rpynmnam).

Ne 16 3ammra keiica: mpencTaBlieHHE pPe3yJIbTaTOB PEIICHHUS KEHCOB (BBICTYIUICHHE C
pe3eHTaIe)

Tema 11.1.2. IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COAEPKAHNE (CoiepKaHMe TPUKJIATHOI0 MOLYJIs1)
CoumanbHo- OTHYecKre acrleKThl Pa3BUTHs OMOTEXHOJIOTHI M MPUMEHEHNE UX B )KU3HU YelIOBeKa, MOMCK
OTUYECKHE aCleKThl | U aHAINU3 UH(QOPMAIMK U3 Pa3IMYHbIX UCTOYHUKOB (HayyHas U yueOHO-Hay4Hasl JUTepaTypa,
OMOTEeXHOIOrui CpeAcTBa MaccoBOW MHpOpPMaLIUK, ceTh MIHTEpHET U Apyrue)
ITpakTyeckue 3aHsATHS
Ne 15 Ketlicel Ha aHanu3 HHPOPMALIUU 00 STUYECKUX ACHEKTaX Pa3BUTUSA OMOTEXHOJIOTHH (TI0
MUHU-TPYIIaM).
Ne 16 3ammra keiica: mpeincTaBlieHHE pe3yJbTaTOB peIIEHHUs KeHCOB (BBICTYIUICHHE C
MIPE3CHTAINECH )
Tema 11.1.3. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJIeP/KAHME (COAePKAHUE IPUKJIATHOTO MOAYJIs)
buorexnonorun Pa3BuTie OMOTEXHOJOTUMN C TNPUMEHEHHEM TEXHUYECKHMX cucteM (OMOMHXKEeHepHs,

6I/IOI/IH(I)OpMaTI/IKa, 6PIOHI/IK3.) U UX TPUMCHCHHUC B JKHU3HU YCIIOBCKA, INOUMCK W AaHAJIU3

OK-01, OK-02,
OK-04, OK-07
IIK...
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N TEXHHUYCCKHEC
CHUCTCMBI

uH(pOpMaLMU U3 pa3IMYHbIX UCTOUHUKOB (Hay4Has U ydeOHO-Hay4YHas TUTepaTypa, CpeIcTBa
MaccoBoi nHGopMaIuu, cetb THTEpHET U pyrue)

HpaKTI/I‘ICCKI/Ie 3aHATHUA

Ne 15 Keiicel Ha aHanu3 wHPOpPMALKMKM O PA3BUTUM OUOTEXHOJOTMH C TPUMEHEHHEM
TEXHUYECKUX CUCTEM (TI0 MUHH-TPYIIIIAM).

Ne 16 3ammra Keiica: mpeAcCTaBIeHUE PE3YIbTATOB PEIICHUS KEWCOB (BBICTYIUICHUE C
MIPE3CHTAIINECH )

IIpomeskyTouHnasi arrectanus (1uddepeHIMPOBAHHBINA 3a4eT)

Bcero:

72
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3. Yci0Bus peajM3allii MPorpaMMsl 0011e00pa30BaTeIbHOM AU CHUILTHHBI
3.1. JIna peanusanmM NPOrpaMMbl JUCHUILVIMHBI  MPEAYCMOTPEHbI  Cjeaylolue
crenraabHble IOMEIECHHS:

KaGuner «buonorum», oCHalleHHBIM O0OpyIOBaHMEM: CTOJ JAEMOHCTPALMOHHBIA (C
PAaKOBUMHOW, NOJABOAKOM M OTBEAEHUEM BOJIbl, CAHTEXHUKOM, DSJIEKTPUUYECKUMH PO3ETKAMM,
aBTOMAaTaMU aBapUHHOTO OTKJIIOUEHHUS TOKa), 1a00paTOPHBIM OCTPOBHOM CTOJ (IBYXCTOPOHHHUIA,
C 3alIUTHBIM, XMMOCTOMKHMM M TEPMOCTOMKHM IOKPBITUEM, HAACTOJILEM, C IOJACBETKOM H
AIIEKTPUYECKUMHU PO3ETKAaMH, IMOJABOJKOM U OTBEJCHHEM BOJbl M CAaHTEXHHUKOM), CTYI
71a00paTOPHBII OBOPOTHBIN, PETYIUPYEMBIN 110 BBICOTE.

[lepeueHb AEMOHCTPALIMOHHOTO U JIAOOPATOPHOTO 000PYAOBaHUS.

JleMoHCTpanmoHHOE 000PYAOBaHNE U TIPUOOPHI:

KOMIUJIEKT BJIAKHBIX IPENapaToB I€MOHCTPALMOHHBIN

KOMILJIEKT repOapueB M0 CUCTEMATUKE PACTCHUN C ONPEACTUTEIbHBIMI KapTOUKAMH
KOMIUIEKT KOJUIEKIIMM IEMOHCTPALIMOHHBIN

1M (pOoBOH MUKPOCKOI OMHOKYJISIPHBIN (C KaMepoit)

JlaGopaTopHo-TexHOJIOTUYECKOEe  oOopynoBaHue  (JabopaTopHoe  00OpyAOBaHHE,
puOOpbI, HAOOPHI JUISI SKCIIEPUMEHTA, UHCTPYMEHTHI):
MOJIEIH, MYJISKH, allIlJIMKaluu
KOMIUIEKT MOJIEIEeN-aNIuIMKalUi JEMOHCTPALlHOHHBII
KOMIUIEKT aHATOMUYECKHUX MOJIEe 1EMOHCTPallMOHHBIN
HaOOP MaJCOHTOIIOTUYECKUX MYISDKEH
KOMIUIEKT OOTaHUYECKUX MOJEINEH 1eMOHCTPAIIMOHHBIN
KOMILJIEKT 300JI0TMYECKUX MOJIeNIel JEMOHCTPALlMOHHBII
KOMIUIEKT MYJISDKEH 1IeMOHCTPalMOHHBIH
CKEJIET YeJIOBEKa
TOpC YesloBeKa pa30opHbIil
KOMIUIEKT MOJIENeN
KOMIUIEKT CKEJIETOB Pa3IMYHbIX KJIACCOB KUBOTHBIX
TabJINLIbI penbeHbIe
JIEMOHCTPAIIMOHHBIEC YUeOHO-HATJISATHBIE TTOCOOUS
KOMIUIEKT MOPTPETOB I 0OopMIIeHHs KabUHEeTa
nmabopaHTCcKast 1J1s1 KaOMHeTa OMOJIOTHH U DKOJIOTHH
CTOJI C SIIMKAMU JIJIsl XpaHeHHs1/TyMOoi
Kpeciio opucHoe
CTOJI 1a00paTOPHBIN MOSUHBIH
CYIIWJIbHAS MTaHENb JUIS IIOCY 1B
mKkad 1 XpaHeHHs y4eOHBIX TOCOOHiA
mKad g XpaHeHUs BIXHBIX IIPENapaToB, 3alUPAIOLINIcA Ha KITI0Y
mkad 171 XpaHeHust 1abopaTOPHOU MOCY/IBI/TIPHOOPOB
Ta0OPaHTCKHUM CTOM
CTYJ 1JabOpaTOpHbBIN
KOMIUIEKT €pIIeH JUIsl MBIThS JIA0OPAaTOPHOU MOCY/bI.
[IpumepHBIii THEepeyeHb JIEMOHCTPAMOHHOTO M JabOpaTopHOro oOOOpyIOBaHUS HOCUT
PEKOMEHIaTENbHBIN XapaKTep.

3.2. UndopmanmnoHHoe obecrniedeHHe peajqn3alui NporpaMmMbl

Jns peanu3anvy MPOTrpaMMBbl JUCHUIUIMHBL OMOIMOTEUHBIH (OHJ 00pa3zoBaTeIbHOM
OpraHMU3al[i UMEET NeYaTHbIe U/WIN 3JIEeKTPOHHBIE YU€OHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C
HUMH y4yeOHbIe MOCOOMs (IpU HAJUYWH), JOMYIIEHHBIE K MCIIOJB30BAHMIO MPU peaTU3aluu
00pa3oBaTeNbHBIX TPOTPAMM CPEIHETO MPO(EeCCHOHATFHOTO 00pa30BaHus, peATN3yEeMbIX Ha Oa3e
OCHOBHOT'O 00111er0 00pa3oBaHuUs.
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HpI/I pceam3anun nporpaMmbl JUCHUIUIMHBI BO3MOKHO HCIIOJIB30BAHUC 3SJICKTPOHHBIX
00pa3oBaTeNbHBIX ~ PECYpCOB,  JOMYIICHHBIX K  HCIOJB30BAHUIO MPU  peaH3aluu
00pa30BaTeNbHBIX IPOrPAMM CPETHETO OOIIET0 00pa30BaHUs.

PeKOMeHL[yeMLIe NEYaTHBIC U3JaHU4 110 peajin3aluu 06me06pa30B3TeJ’le0ﬁ AUCHHUIIIINHBI

OcHOBHBIE MeYaTHbIE U3TAHUS:

1. buonorus. 10-11 kmacc (yrimyOGneHHBIH ypOBEHB): y4eOHUK ISl CPETHETO 0011Iero 00pa3oBaHus
/ B. H. Speirun [u gp.]; mox obmiei pemakuumedt B. H. Speruna. — 2-¢ u3ng. — Mocksa:
N3natensctBo FOpaiit, 2022.

2. Oobyxos, JI. K. buomorums: KJIeTKM ¥ TKaHH: ydeOHOE mocoOue sl CpEeaHEro
npodeccuonanbroro oopazosanus / /1. K. Odyxos, B. H. Kupmienkosa. — 3-¢

u31., nepepad. u pomn. — Mocksa: M3narensctBo HOpaiit, 2022. — 358 c.

3. buonorus: yueOHUK U MPaKTUKYM JUIs cpeaHero npodeccruoHanbHoro obpaszosanus / B. H.
SApeirus [u ap.]; mox pexakmueit B. H. SIpeirnna. — 2-e u3n. — Mocksa: U3narensctBo FOpaiiT,
2022. — 378 c.

DJIEeKTPOHHbIE H3TAHUS

1. buonorus. 10-11 knace (yrayOiaeHHBIH ypOBEHb): YUeOHUK AJISl CpeIHEro 001iero o0pa3oBaHus
/ B. H. Speirun [ gp.]; mox obmiei pemaknumedt B. H. Speruna. — 2-¢ u3ng. — Mocksa:
WznatensctBo FOpaiit, 2022. — 357 ¢. — (Hapoanoe npocsemenue). — ISBN 978-5-534-15630-
0. — Texcrt: anmexkrponHsIi // O6pa3oBarenbHas iargopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. Oobyxos, /. K. buonorus: KieTkm W TKaHW: yd4eOHOE TOCOOWE IS CPETHETO
npodeccuonansHoro oopasosanus / J{. K. O6yxos, B. H. Kupunenkosa. — 3-e uza., nepepadb. u
nor. — Mocksa: M3narensctBo FOpaiit, 2022. — 358 ¢. — (IIpodeccuonansHoe 0Opa3oBaHue).
— ISBN 978-5-534-07499-4. — Texkcr: anexTponHsbIit // OOpa3oBatensHas miardopma FOpaiit
[caitT]. — URL.: https://urait.ru/bcode/494034

3. buonorus: yueOHUK U MPAKTUKYM JUIsl CpeHero mpodeccuonansHoro odpasosanus / B. H.
Apeirus [u ap.]; mox pexakmueit B. H. Speiruna. — 2-e 3. — Mocksa: U3narensctBo FOpaiiT,
2022. — 378 c. — (IIpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-09603-3. — TekcrT:
anekTpoHHbIN // OOpazoBatenbHas miaTdopma https://urait.ru/bcode/489661

JlonoIHUTeIbHbIE HCTOYHUKH

FOpaiir [caiiT]. — URL:

1. Teitnop A. buonorus: 8 3 1. T. 1/ . Teitnop, H. I'pun, Y. Crayt; nox pen.P. Conepa ; mep. 3-
ro anri. u3a. — 14-e uzn. —M. : JlaGoparopus 3nanuii, 2022 — 454 c. 48

2. IMaBnoBa, E. . DOxomnorus: y4eOHUK U TPAKTUKYM JJs CpeIHEro mpodeccrnoHalIbHOTO
obpazoBanus / E. U. ITaBnosa, B. K. HoBukoB. — Mocksa: M3narensctBo FOpaiit, 2022. — 190
c.
3. Epemuenko, O. 3. buonorus: yuenue o Omocdepe: ydeObHOe mocoOue sl CpeaHETO
npodeccuonansHoro oopazosanus / O. 3. Epemuenko. — 3-e u3a., nepepad. u gon. — MockBa:
WN3narensctBo Opaiit, 2022. — 236 c. 4. bimnos, JI. H. Dxonorusi: yaebHoe mocobue st
cpenuero npodeccuoHanbHoro oopazosanus / JI. H. baunos, B. B. Tlonskosa, A. B. Cemenua ;
nox obmiert penakuwueit JI. H. bimHoBa. — Mocksa: U3parensctBo Opaiit, 2022. — 208 c.

5. bproxanp, @. ®@. [Ipombinennas sxonorusi: yueonuk / @.d. bproxans, M.B. I'padkuna, E.E.
CnobusakoBa. — MockBa: DOPYM: UHDPA-M, 2022. — 208 c.

6. Hecmenora, H. H. Dxonorus yenoBeka: yueOHUK U IPAKTHKYM IS CPETHETO
npodeccuonanbHoro oopazoanus / H. H. HecmenoBa. — Mocksa: U3marensctBo FOpaiit, 2022.
— 157 c.

7. buonorust 11t npodeccuil U CeluaaIbHOCTEH TEXHUYECKOTO U €CTECTBEHHO

Hay4YHOTO mpoduieil: ydeOHUK A CTyA. yupekaeHui cpen. mpod. oOpasoBanus / B. M.
Koncrantuno, A. I'. Pe3ano, O. E. ®aneesa; nox pea. B. M. KoncrantunoBa. — M. :
W3natenbckuii neHTp «Akagemusi», 2016/ — 336 c. 49
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4. KoHTPOJIb 1 OLIEHKA Pe3yJbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOMN M CHUILTHHbBI
KoHTposib M omeHkKa pe3ylbTaTOB OCBOCHHUS OO0IIe00pa30BaTeIbHON JAUCITUTUTHHBI
PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThl, HAIIPABICHHbBIE HA ()OPMHUPOBAHKE OOLTNX U

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

Oo6masi/mpogeccuoHanbHAS Pa3zpgen/Tema Tun OLICHOYHBIX
KOMIIEeTeHIHS MeponpusTUs
OK 01. Beibupare croco6sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxaeHue Mo BoIpocam
perieHus 3amaq | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | nexuuu
npodeCcCuOHAITBHON 8.1, 8.2, 9.1-9.3, | Pa3paboTka rioccapus
nesTenbHOCTH puMeHnTenbHO K | 9.411-0/c, 9.5I1-o/c, 10.1, | 3anmonHeHne  CpaBHUTEIBHBIX
Pa3IMYHBIM KOHTEKCTAM 10.2, 10.3IT-0/c, 11.11T-0/c | Tabmun

TectupoBanue

YcrHblii onpoc

JIMKTaHT Ha WCMNOJb30BaHHUE
apryMeHTOB, OHOJIOTMYECKOM
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyansHas
camocTosTelbHas paboTa
[IpencraBienne pe3ynbTaToOB
NPaKTUYECKUX paboT
KoHnTponbHbie paboThl

3aiuTa TBOPUYECKUX padoT

3amura WHJIMBUyaIbHBIX
MPOEKTOB
Brinonnenune 3alaHUHA

MIPOMEXKYTOUYHOM aTTECTAUH

OK 02. Hcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA TIOUCKA,
aHaIu3a

Y MHTEpHIpeTanuu uHpopmaIuu,

Temnr 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,
9.41I1-o/c, 9.5II-o/c, 10.1,

OueHnBaemasi IUCKyCCHS IO
BOIIPOCAM JIEKIIUH
Pa3paboTka MeHTanbHON
KapThl B MUHHU Tpymnax

u unpopmarmonnsie | 10.2, 10.3[1-o/c, 11.111-0/c | BrimonHeHue u 3ammura

TEXHOJIOTUU ISl  BBIIOJTHEHUS 1abopaTopHBIX padboT

3a1a4 npodeccuoHaIbHON [IpencraBiaeHue  pe3ysbTaToOB

JeSTeTbHOCTH NPaKTUYECKUX padboT
[TpencraBieHne yCTHBIX
COO0IIIEeHUH ¢ Mpe3eHTalueH,
MOJIrOTOBJICHHBIX 10 TIEPEYHIO
HCTOYHHUKOB,
PEKOMEHTI0BaHHBIX
peroiaBaTeseM

OK 04. S¢dextusno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxeHe 10 BOIPOCaM

B3aMMO/ICIICTBOBATh U paboTaTh

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

JIEKITNH

B KOJUIEKTUBE U KOMaH/IE 8.1, 8.2, 9.1-9.3, | [IpencraBnenne pe3yiabTAaTOB
9.411-o/c, 9.51I-o/c, 10.1, | npakTUyecKux padboT
10.2, 10.3[1-0/c, 11.11T-0/c | 3amuTa TBOpUYECKUX pabOT
3amura WH/INBUATYaTbHBIX
IIPOEKTOB

OK 07. ConelicTBOBaThH
COXPaHEHHUIO OKpy>Karoten
Cpenbl,  pecypcocOEpeKEeHHUIO,
HpI/IMeHSITL 3HaAHUS
00 W3MEHEHUHU KJIAMAaTa,

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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TIPUHITATIBI OEepEKITUBOTO
MIPOU3BOJICTBA, 3¢ heKTUBHO
JIENCTBOBATH

B UPE3BBIYANHBIX CHUTYAIHSIX

TectupoBanue

VYerHbli onpoc

JIMKTaHT Ha MCHOJIb30BaHUE
apryMeHTOB, OHOJOTUYECKOU
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBienue pe3ynbTaTOB
MPAKTUYECKUX paboT
KoHTponbHbIE paOoThI

3amuTa TBOPUYECKHUX padoT
3amura WHIMBUTyaIbHBIX
IIPOEKTOB

Brimonnenune 3amanui
MIPOMEKYTOUHOM aTTeCTalluu

IIK

IT-o/c
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