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1. MACIHIOPT IPOT'PAMMBbBI YUEBHOM JJUCHUATIJIAHBI
BHOJIOT'UA

1. OOwmas XapaKTepUCTUKA NPUMEPHOU paboueit NMPOrpamMmabl
0011e00pa3oBaTe/IbHON JUCHUILIUHBI «buoTorum»

1.1. MecTo IMCUMINVIMHBI B CTPYKTYype o0pa3oBaresibHOi nporpammsel CIIO:
O61eo0pazoBaTenbHas AUCHUIUITMHA « bruonorusy sBisieTcst 0043aTeIbHON YaCThIO
00111e00pa30BaTENbHOIO IUKIA 00pa30BaTEIbHON MPOTPaMMBI B COOTBETCTBUU C
®I'OC CIIO no cnenuanbHocTH «23.02.07 Texnuueckoe obcnyscusanue u pemonm

A8MOMPAHCNOPMHBIX CPEOCME»

1.2. Heau u uiaHupyemble pe3yJibTaTaM OCBOEHHMS IMCUMILINHBI:
1.2.1. Heab AuCUMIIAHBI

Copepxanue nmporpaMmMbl 00111e00pa30BaTeIbHON AUCIUIINHBI «brosorus»
HaIlpaBJI€HO Ha [OCTH)KEHHE PE3yJbTaTOB €€ H3YyYEeHHUS B COOTBETCTBHM C
tpeboBanusimu GI'OC COO ¢ yderoM MpoQecCHOHATLHON HaNmpaBICHHOCTH
®I'OC CIIO. llenbp n3ydyenuss AUCHUILUIMHBI «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YaOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHON
OpraHW3allud JKUBBIX CHCTEM pa3HOTO0 paHra H TNPUOOPETEHHE YMEHH
WCIIOJIb30BaTh ATU 3HAHMS JJI1 TPAMOTHBIX JEUCTBUII B OTHOILIEHWU OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.
JlocTibkeHne 1enu M3y4eHHsl AUCHUIUTHHBL «buonorus» Ha 0a30BOM ypOBHE
oOecreunBaeTcs pelieHueM CIIeIyOUMX 3a1au:
o OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbl 3HAHUI O OHMOJOTMYECKUX TEOPHSIX,
YUYEHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, TUIIOTE3aX, NpaBWiaxX, CIY>KallUX OCHOBOW [JIst
dbopMHpOBaHUS TIPENCTABICHUNA O ECTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYyYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX

CHUCTEM pPa3HOro



YPOBHsI OpraHU3alli{, BBIJAIOIINXCSA OTKPBITHSIX M COBPEMEHHBIX MCCIIEIOBAHUSIX
B OMOJIOTHH,

J (opMupoBaHre y 00ydYaroIIMXCsl NO3HABATENIbHBIX, MHTEIUIEKTYaJbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalu3a JAaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MJEH M MOAXOAOB K H3YYEHHIO JKUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpraHu3aluy;

o CTAHOBJICHHE Yy OOydYarolmuxcsi oOwmeld KyJIbTypbl, (YHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYKAIOLIETO
MUpa >KMBOW MPUPOJAbI HAa OCHOBAaHUM 3HAHUW W OIBITA, IOJYYEHHBIX IPHU
U3y4YE€HUU OMOJIOTHH;

o dopmupoBaHrue Yy OOy4YarOMIMXCA YMEHWH WJUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

o BOCIIUTaHUE YOESKIEHHOCTH B BO3MOKHOCTHU MTO3HAHUS YEJIOBEKOM KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHHUS K HEU, COOMIOICHUS ATUYECKUX
HOPM

IIPU MIPOBEJIEHUU OMOJIOTMYECKUX UCCIIEI0BAHUM;

o OCO3HaHUE LEHHOCTU OHMOJOTHYECKMX 3HAHWM JJIs1 TOBBILIEHHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbl, 1)1 (POPMUPOBAHUS HAYUYHOTO MUPOBO33PEHUS;

o MPUMEHEHUE NMPUOOPETEHHBIX 3HAHUW M YMEHUN B MOBCEIHEBHON KU3HU
JUISl OLIEHKH TIOCIIEACTBUM CBOEHM JESATEIBHOCTH IO OTHOUIEHUIO K OKPYKAIOLIEH
cpexe,

COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH

3a00JIEBaHUMN.

1.2.2. Ilnanmpyemble pe3yJbTaThbl OCBOEHHS 001Ie00pa3oBaTeJbHOM
aUcHUIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO
O6mue komnereniuu (nanee — OK) u npodeccuoHanbHble KOMIETEHIIUU (J1aee —

[IK) ®I'OC CIIO B COOTHECEHHWH C JUYHOCTHBIMH, METANpPEAMETHBIMU U



NpeAMETHBIMU pe3yibTaTaMu o0OyueHus 0Oa3oBoro ypoBHs (manee — IIPO)

dI'OC COO npencrapiieHbl B TaOUIIE:



1.3.2. Ilnanupyemble pe3yabTaThbl 0CBOCHHUS 00111€00pa3oBaTeIbHOM JUCHUILIHHBI B cooTBeTcTBHH ¢ PT'OC CI1O
u Ha ocHoBe PT'OC COO

Koan
HallMeHOBaHHe
dopmupyembIx

KOMIIETeHIIU M

HJIaHI/IpyCMLIe pe3yJabTaTbl OCBOCHHUS TUCHMUIIJINHBI

Oo6muel

JucuuniauHapHbie2

OK 01. Boibupars
CITIOCOOBI
perieHus 3a1aq
npo¢eCcCUOHANIbH
OU IeSITeIbHOCTH
PUMEHUTEIBHO K
Pa3ITUIHBIM
KOHTEKCTaM

MP 05.B yactu Tpy10BOr0 BOCHUTAHMUS:

- TOTOBHOCTH K TPYAy, OCO3HAaHUE LIEHHOCTH
MacTepCTBa, TPYI0JIO0HE;

- TOTOBHOCTb K aKTUBHOU €SI TEILHOCTH
TEXHOJIOTUYECKON Y COLMAIIbHON HAMPABICHHOCTH,
CIIOCOOHOCTHh UHUITMUPOBATH, INIAHUPOBATH U
CaMOCTOSITEJIBHO BBIMIOJIHATH TaAKYIO AEATEIbHOCTD;
- UHTEpEC K pa3au4HbIM chepaM mpodeccuoHATbHON
JEATEIIbHOCTH,

OBnajzieHNe YHUBEPCATHLHBIMU YUEOHBIMU
MO3HABATEIbHBIMU JICUCTBUSMMU:

MP 01. ba3oBble JIOrHYeCKUE AEUCTBUS:

- CaMOCTOSITEHHO (POPMYIUPOBATH U
aKTyaJIM3upoBaTh MPOOJIeMy, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHABJIUBATh CYIIECTBEHHBIN MTPU3HAK WU
OCHOBAHUS JIJIsi CPAaBHEHUS, KJIaCCU(UKAIIUU U

[1P6.01.ChopMHupoBaHHOCTH 3HAHUN O MECTE U POJIU
OMOJIOTHHY B CUCTEME HAYYHOT'O 3HAHUS;
(GYyHKIIMOHATBFHOM TPAMOTHOCTH YeJIOBEKA IS
pEIICHUS )KU3HEHHBIX MTPOOJIeM;

[1P6.02.CpopMHpOBaHHOCTh YMEHUS PACKPHIBAThH

COJIEp>KaHUE OCHOBOIIOIATAIOIINX OMOIOTHUECKUX

TEPMUHOB M TIOHSITHI: )KU3Hb, KJIETKA, TKaHb, OPTaH,

OpTaHu3M, BHJI, IOMYJISAINSA, YKOCUCTEMA, OMOIICHO3,

ouocdepa; MeTabou3M (0OOMEH BEIICCTB U MPEBPAIICHHUE

HHEPTUM), TOMEOCTa3 (caMoperyJisius), OMocuHTe3 Oenka,

CTPYKTYypHasi OpraHU3alusl >KUBBIX CUCTEM,

JUCKPETHOCTh, CAMOPETYJISIINS, CAMOBOCIIPOU3BEICHHE

(peripoyKIiusi), HaCJAEACTBEHHOCTh, U3MEHYHBOCTb,

HHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAs

OpraHu3alus;

[1P6.03.ChopMHUpOBAaHHOCTh YMEHHUSI PACKPHIBATH

COJIep>KaHUE OCHOBOIIOJIATAIONINX OMOJIOTHUECKHUX




000011IeHN;

- ONPEAENATh LEH ACATEIIbHOCTH, 3a1aBATh
napaMeTpbl U KPUTEPUU UX JOCTHKCHUS;

- BBISIBIIAITh 3aKOHOMEPHOCTHU U MPOTUBOPEUUS B
paccMaTpUBAEMBIX SIBJICHUSIX;

- BHOCUTBH KOPPEKTHUBBI B JEATEILHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJbTATOB 1IEJIAIM, OIIEHUBATH PUCKU
MMOCJIEACTBUU NESITCIbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUU
YKU3HEHHBIX TPOo0IeM

MP 03. ba3zoBrIe uccienoBaTeIbCKNUE ICHCTBHUS:

- BJIQJICTh HaBBIKAaMHU y4eOHO-HUCCIIEIOBATEIIbCKON 1
MPOCKTHOM JIEATEIIbHOCTH, HABBIKAMH Pa3peIIeHUs
npoOJieM;

- BBISIBJIATh IPUUUHHO-CIIC/ICTBEHHBIE CBSA3U U
aKTyaJIM3UPOBaTh 3a/1a4y, BBIJBUTATh TUIIOTE3Y €€
pelIeHUs], HAaXOUTh apryMEHTHI IJI I0Ka3aTelbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MapaMeTphbl U
KPUTEPUHN PEILICHUS;

- aHAJIM3UPOBATH MOJTYUYCHHBIE B XOJI€ PEIICHUS
3a71a4u Pe3yJIbTaThl, KPUTUYECKHU OLICHUBATh UX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb MEPEHOCUTH 3HAHUSA B TTO3HABATEIBHYIO U
MPAKTHYECKYIO0 00JIaCTH KU3HEACATEITLHOCTH;

- YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX
MpEeIMETHBIX 001acTei;

- BBIJIBUTATh HOBBIE UJICH, IPEJIaraTb OpUrMHAIbHbIE

TEOPUH U THUIIOTE3: KJICTOYHON, XPOMOCOMHOM,
MYTAILMOHHOW, 3BOJIFOLMOHHOM, TPOUCXOKIACHUS )KU3HU U
YEJIOBEKA,

[1P6.04.CpopMHpOBaHHOCTh YMEHUS PACKPHIBATh
OCHOBOITOJIATA0IINE OMOJIOTUYECKHE 3aKOHBI U
3akoHoMepHocTH (I'. Mennens, T. Moprana, H.H.
Basunosa, 2. I'ekkens, @. Mrosmnepa, K. bapa), rpanutis
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;
[1P6.05.ITpuobpeTeHue onpiTa MPUMEHEHUS OCHOBHBIX
METOJI0OB HAYYHOTO MTO3HAHUS, UCIIOIb3YEMBIX B
OMOJIOTHHU: HAOIIOJCHUS U OTIMCAHMS )KUBBIX CUCTEM,
MIPOIIECCOB U ABJICHUI; OPTaHU3allMK U IPOBEACHUS
OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3,
BBISIBJICHUS 3aBUCUMOCTH MEXIY UCCIICTYEMbIMU
BEJIMYMHAMU, OOBICHEHUS MOTYUYCHHBIX PE3YIbTATOB U
(dhopMyIMpOBaHUS BHIBOJIOB C UCIIOJIB30BAaHUEM HAYUHBIX
TOHSITHI, TCOPHUM U 3aKOHOB,
[1P6.06.ChopMupoBaHHOCTH YMEHUS BBIICIATH
CYIIECTBEHHbIE MTPU3HAKH BUPYCOB, KJIETOK MTPOKAPUOT U
AYKAPUOT; OJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX
OpraHU3MOB, BUJIOB, OMOTEOIICHO30B U YKOCUCTEM;
0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB U
MpEBpAICHUs] DHEPTUH B KJIETKE, (DOTOCHHTE3a,
MJIACTUYECKOTO M SHEPTeTHYECKOTr0 0OMEHa,
XEMOCHHTE3a, MUT03a, M€103a, OTLIOJOTBOPEHHS,
Pa3BUTHUS U Pa3MHOKEHUS, UHIUBUYTLHOTO Pa3BUTHS
opraHu3Ma (OHTOT€He3a), OOpbObI 3a CYIIECTBOBaHUE,
€CTEeCTBEHHOTO 0TOOpa, BUJI000pa30BaHuUsl,




IIOAXO/bI U PELLICHHUS;
- CITIOCOOHOCTD UX MCIOJIb30BAHUSA B MTO3HABATEIBHON
Y COLMAJIbHOM ITPAKTHUKE

MPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHus,
BJIMSIHUSI KOMIIOHEHTOB 9KOCHUCTEM, aHTPOIIOT€HHBIX
W3MEHEHMH B AKOCUCTEMAaX CBOECM MECTHOCTH,
KpyroBOpPOTa BEIIECTB U MPEBPAIICHUE SHEPTUU B
ounocdepe;

[1P6.08.ChopMHpOBaHHOCTH YMEHHUSI peIaTh
OMOJIOTUYECKUE 3a/1a4, COCTABIIATh T€HOTUITUYECKUE
CXEMBbI CKpEILIUBAHUS JIJIS1 PA3HBIX TUIIOB HACJIEI0BAHUS
MIPU3HAKOB Y OPTraHU3MOB, COCTaBJISITh CXEMBI ITEpeHOCca
BEILIECTB U SHEPTUH B HKOCHUCTEMAX (LIETU MTUTAHUS,
TIUIIEBBIC CETH)

OK 02.
Hcnonb3oBaTh
COBpPEMCHHBIC
CpencTBa MoucKa,
aHanm3a u
UHTEPIPETAINH
uHdopMaIuu u
uH(OPMAITMOHHBI
€ TCXHOJIOTHH JIJIS
BBITIOTHEHUS
3a7a4
npodecCHOHAIIbH
OH JIESITEIIbHOCTH

JIP 04. B 006s1acTv IEHHOCTH HAYYHOT'O MO3HAHUS:
- c(OpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKH,
OCHOBAHHOI'O Ha JUAJIOre KYJIbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
NOJINKYJIETYPHOM MUPE;

- COBEPILIECHCTBOBAHUE SI3bIKOBOM U YATATEIIBCKON
KYJIBTYpbI KaK CPEACTBA B3AUMOJIEHCTBHS MEXKTY
JIOJbMH U ITIO3HAHUS MUPA;

- OCO3HaHHE LIEHHOCTH HAY4YHOU JEATEIbHOCTH,
TOTOBHOCTB OCYLIECTBIISITh IPOEKTHYIO U
VCCJIEIOBATENBCKYIO I€ATEIBHOCTh MHANBUIY AJIBHO
U B TpyIIIE;

MP 05. OBnageHue yHUBEpCAIbHBIMU YUE€OHBIMU
MO3HABATEJIbHBIMU JACHCTBUSMH:

B) paboTa ¢ MHpOpMALIUEH:

I1P6.09.ChopMupoBaHHOCTH YMEHUH KPUTHUSCKHU
OIIEHUBATh HH(OPMAITHIO OMOJIOTHUYECKOTO COACPKAHNSI,
BKJTFOYAIOMIYIO TICEBAOHAYYHBIC 3HAHUS U3 PA3TUIHBIX
HCTOYHHMKOB (CpeJCTBa MAacCOBOM MH(OpMaIIUM, HAyIHO-
MIONYJISIPHBIC MaTEPHAIIBI); MHTEPIIPETUPOBATH STHUCCKHUC
aCTIEKTHl COBPEMEHHBIX MCCIICIOBAHUN B OMOJIOTHH,
MEJIUIHE, OMOTEXHOJIOTHH, pacCMaTPUBATh I100aJIbHBIC
HKOJIOTUYECKHE TTPOOIEMbI COBPEMEHHOCTH,
(GhopMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIUIO;

c(hopMHUPOBAHHOCTh YMEHHI CO371aBaTh COOCTBEHHBIC
MMCbMEHHBIE U YCTHBIE COOOIIIEHHSI HA OCHOBE
Oounonornyeckor HHGOPMAINHI U3 HECKOIBKUX
HMCTOYHHUKOB, TPAMOTHO HCITOJIH30BATh TOHATUHHBIH
amnmapat OuoJIOTUU




- BJIaJICTh HABBIKAMH MOJTy4YeHUs HH(POpMAITUHU U3
VMCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEITHHO
OCYIIECTBIISATH TTOUCK, aHAIA3, CUCTEMATH3aIIUIO |
WHTEPIPETANNIO HHPOPMAIUHA PA3TUIHBIX BUIOB U
dbop™m mpeacTaBICHUS;

- CO3/1aBaTh TEKCTHI B pa3IMYHBIX (popmaTax ¢
y4eTOM Ha3HaueHUsI UHPOPMAIIUU U LEIEBOM
ayJIMTOpPUH, BBIOUPAS] ONITUMAIIbHYIO (hOopMy
MPE/ICTABIICHUS U BU3yaJIU3alUy;

- OIIEHUBAThH JIOCTOBEPHOCTbD, JISTUTUMHOCTh
uH(pOpMaIUH, €€ COOTBETCTBUE MTPABOBLIM U
MOPAJILHO-3THYECKUM HOpMaM;

- ACTIOJIK30BaTh CPEACTBA MHPOPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C COOTI0ICHUEM
TpeOOBaHU IPrOHOMUKHU, TEXHUKH O€30MIaCHOCTH,
TUTHEHBI, PECypCcOCcOepeKeHHs, PABOBBIX U
TUYECKUX HOPM, HOPM UH(MOPMAITMOHHON
0e3011aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHdopmaruu, HGOPMAIIMOHHON 6€30MacHOCTU
JUYHOCTHU

OK 04.
OddexkTrBHO
B3aMMOJICHCTBOBA
Th U pabOTaTh B
KOJUIEKTUBE U

JIP 05. '0TOBHOCTB K CaMOpPa3BUTHIO,
CaMOCTOSITETIbHOCTU U CaMOOIIPEIEIICHUIO;

MP 03. OBnaneHue HaBbIKAMHU Y4eOHO-
HCCJIEN0BATEIIBCKOM, MIPOCKTHON U COLIMAIIbHOM
JIESITEIbHOCTH;

ITP6.05.ITpnobpereHue onpiTa MPUMEHEHUS OCHOBHBIX
METOJI0OB HAyIHOTO TTO3HAHUS, UCIIOIb3YEMBIX B
OMoJI0ruK: HAOJIFOJICHUS Y OITUCAHMS KUBBIX CHCTEM,
MIPOIIECCOB U SIBJICHUI; OPTaHU3AIUH U TIPOBEICHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA, BEIBHYKCHHS THITOTE3,




KOMaHIC MP 02. OBJIaI(eHI/Ie YHUBCPCAJIbHBIMUA BBIABJICHHA 3aBUCUMOCTHU MCKIY UCCICAYCMbIMHA

KOMMYHUKATHBHBIMH JICHCTBHUSIMHU: BEITMYMHAMU, OOBSICHEHHUS TTOTYYECHHBIX PE3YJIbTATOB U
0) coBMecTHas JIeATeIIbHOCTb: (GhopMyTUPOBaHWS BBIBOJIOB C UCIIOJIb30BAaHUEM HAYUHBIX
- IOHUMATh U UCITOJIH30BATh MIPEUMYIIIECTBA MOHSTUH, TEOPUI U 3aKOHOB

KOMaHJIHOM ¥ MH/IMBHyaJIbHOU padOTHI;

- IPUHUMATH LIEJIA COBMECTHOM ESTEIBHOCTH,
OpraHU30BBIBATh U KOOPJAWHUPOBATH JICUCTBUSA I10 €€
JOCTUKEHHUIO: COCTABIIATH IUIAH ICUCTBUN,
pacrpeensaTh poJik C y4€TOM MHEHHI YYaCTHHKOB
00CyKJaTh pe3yJbTaThl COBMECTHON PadOTHI;

- KOOPJMHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBHIX
peabHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aHMMOJICHCTBUS,

- OCYILECTBIIATH MO3UTUBHOE CTPATETMUECKOE
MOBEJCHUE B PA3ITMYHBIX CUTYalUsX, IPOSBISATh
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM
JIP 07. OBnageHue yHUBEpCAIbHBIMU
PEryJsTUBHBIMU JEHCTBUSIMMU:

T') IPUHSATHE CE0S U IPYTUX JIFOJICH:

- IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX JIFOAEH
IIPU AaHAJIU3E PE3YJIbTAaTOB ACSITEIBHOCTH;

- IPU3HABATh CBOE MPABO U IIPABO JIPYTHUX JIFOJIEH Ha
OIITNOKHU;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIMU
JPYroro 4ejaoBeKa

OK 07. JIP 14. B 0651acTv 3KOJI0TUYECKOTO BOCITUTAHUS:
ConeficTBOBaTh | - cOPMHPOBAHHOCTb SKOJOTHueckoit  KymsTyps, | [1P0-07.ChopmuposanocTs yMCHIA TIPUMCHATE
COXPaHEHUIO MOHMMAHHEe BIMSHHS —CONMANBHO-PKOHOMHYeckux | NOTYUCHHBIC 3HAHMS JUIS OOBACHEHHA OMONMOrMHYECKHX

MpoucCCOB M HBHCHHﬁ, A1 TIPUHATHUA  IMPAKTHUICCKUX




OKpY KaroIen MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHON | PEIICHUI B MOBCEIHEBHOMN KU3HU C IETBI0 00CCTICYCHUS
cpensl, Cpelpl,  OCO3HaHWE  TJIO00ANbHOTO  XapakTepa | 0e30MacHOCTH  CBOETO  3/J0POBbSI U 3/I0POBbS
pecypcocOepexeH | IKOJIOTHUECKUX MpoOieMm; OKPYKAIOIUX JIOAEH, COOMI0AeHuss 310poBOoro olpasa
U0, TPUMEHSTH - IUIAHUPOBAaHUE U OCYLUECTBIEHUE JACHCTBUH B | )KM3HH, HOPM TIPAMOTHOIO NOBEACHHUS B OKpYy)Karollel
3HaHUA 00 OKpYXalolllel cpele Ha OCHOBE 3HAaHWA LeJIel | IPUPOJHOM  cpeAe;  MOHUMaHue  HEOOXOJUMOCTH
VU3MEHECHUH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA; UCIIOJIb30BAHUSL JIOCTHKEHUI COBPEMEHHOW OMOJIOTUU U
KJINMaTa, aKTUBHOE HENpPUSATHE NEUCTBUM, MPUHOCAIIUX Bpen | OMOTEXHOIOTUi U1t PalMOHAIIBHOTO
MPUHLIATIBI OKpY’KaroLIEH Cpeae; MIPUPOIOTIOIb30BaAHUS
OepeKITMBOTO - YMEHHME MPOTHO3UPOBATh  HEOIAronmpusITHHIC
IIPOU3BOJICTBA, HKOJIOTUYECKUE TOCHEACTBUA  MPEIINPUHUMAEMBIX
3¢ (eKTUBHO JEUCTBUH, TPEAOTBPAILATH UX;
JIEWCTBOBATH B - pacIIMpEHUE OIbITa IEATEIBHOCTH 3KOJOTHYECKON
YpEe3BhIYANHBIX HaIpaBJIEHHOCTH;
CUTYaIHIX - OBJIaJICHUE HABBIKAMH Y4EOHO-HCCIIEN0BATEIbCKOM,

MIPOEKTHOM U COLMAIbHOM JIEATEIbHOCTH
IIK 1.3. MP 01. Ymenue camoctositenbHO onpenensats ueau | [IP6.14.Bnagenue HaBbikamu paboThl ¢ uHGOpMalUen
[IpoBouTh NEeATEIbHOCTH U COCTABJIATH TUIAHBI AESITENbHOCTH; OMOJIOTUYECKOTO COAEPKAHUS, IPEJICTABIIEHHON B pa3HOM
PEMOHT H CaMOCTOSATENLHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U | hopme (B BUAE TEKCTa, TAOJUYHBIX JIaHHBIX, CXEM,
YCTpaHEHHE KOPPEKTUPOBATH JIE€ATEIBHOCTD; UCIIOJIb30BAaTh BCE rpaduKoB,  AuarpamMM, — Mojeneil,  u300paxkeHuil),
HEUCITPAaBHOCTEN | BO3MOXKHBIE PECYPCHI ISl JOCTHKEHUS KPUTHUYECKOTO aHaiu3a HWHGPOpMAlMd M OLEHKH €€
aBTOTPAHCIIOPTHBI | TOCTABJICHHBIX LEJEH U pealn3aliy MIaHOB JIOCTOBEPHOCTH;
X CPEICTB. JeATEeIbHOCTH; BBIOUPATh YCIICIIHbIE CTPATETUH B

Pa3IMYHBbIX CUTYallUAgX.







2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI
2.1. O0bem yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bup yyeOHo# padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHOM NPOrPpaMMbl AUCHMILIHHBL | 76
B T.4.

OcHOBHOE coJepkaHue 68
BT. 4.

TEOPETUYECKOE 00yUCHHE 30
IIPAKTUYECKUE 3aHATUS 20
1abopaTOpHBIC 3aHATUS 18
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/AEPKAHUE 8
(coaep:xkaHMe NPUKJIATHOTO MOIYJIA)

TEOPETUYECKOE 00yUCHHE 2
IIPaKTUYECKNE 3aHATHUA 6
IIpomexxyTouHasi arrecranms (3a4er)




2.2. TemaTH4ecKHii IVIaH U COiepPKAHMeE Y4eOHOM MucHUILIMHbI  Bbuosorus

00 | Popmupye
HaumenoBanue Conep:xanue y4eOHOro MaTepuasia (OCHOBHOE U NPO(eCcCHOHATbHO-OPUEHTUPOBAHHOE), JIA00PATOPHbIE H | €M Mble
pa3/iesioB U TeM NpaKkTHYecKue padoThl, CAMOCTOATEIbHAsI padoTa 00y4aromuXxcsi, ”HIMBUAYAJIbHBINA MPOEKT 4aco |KOMIIeTEeHI
B U
1 2 3 4
Pa3nea 1. . buoJsiorusi kak Hayka. JKuBble cCTeMbI H MX OPraHU3alus 32
Tewma 1.1. OcHoBHOe coep:kaHue 2 OK2
buonorus xak Hayka. Teoperuveckoe o0yueHue: 2
Ob6mas -
XapaKTepHCTHKA JKU3HU Jlekums Nel. CoBpemeHHbIE OTpacau OMOJI0rHuecKUX 3HaHui. CBA3b OMOJIOTUU C APYTUMHU HAayKaMHu: ?I/IOXI/IMI/IF{’,
ouodusnka, Ononuka, reHoreorpadus u ap. Posnb u mecto 6uonoruu B GOpMUPOBAHUU COBPEMEHHOM HAYUHOM
KapTUHBl MHUpa. YPOBHU OpraHu3aluu >KUBOM MaTepuu. OOIas XapakTepUCTUKa >KU3HU, CBOMCTBA >KMBBIX
cucteM. XUMUYECKUM COCTaB KIJIETOK
Paznen 2 Xumunuyeckuii cOCTaB U CTPOEHHE KJIETKHU 10 OK-01,
Tema 2.1. Copep:xanue yueOHOro MaTepuana 4 OK-02,
XUMHYECKUN COCTAB =
etk Boxa Jlexnus Ne2. X¥MHUECKUI COCTaB KJIETKH. XUMHUYECKHUE JIEMEHTHI: MaKpO3JIEMEHTHI, MUKpPOdJIeMeHTHl. Boaa | 2 OK-04
" MI/IHep'a.J'IBHBIe 1 MUHEpaJibHbIE BellecTBa. DYHKIMU BOJIBI 1 MUHEPATIbHBIX BEUIECTB B KileTKe. [loanepxanue ocCMOTHYECKOTO
OasaHca
BelIeCTBa
IIpakTnyeckune 3aHATHSA
IIpakTnueckass padora Ne 1 «buonorumueckas ponb MHUHEpPaJbHBIX BEIIECTB B  oOecrneueHuu | 2
KHU3HEICSITeIbHOCTH OPTraHN3MOB, MPOSIBJIICHUS ArcOaTaHca MUHEPATIbHBIX JIEMEHTOBY
Tema 2.2. Coneprxanne ydeOHOT0 MaTepurana
buonornuecku BaxxHbie
IMITIECKIC Jlexuust Ne3. benku. CoctaB U cTpoeHHe OENKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. Hesamenumbie u | 2
S — 3aMEHHUMbIE aMUHOKHUCIIOThl. AMMUHOKHUCIIOTHBIM cOCTaB. YPOBHH CTPYKTYpbl OEJIIKOBOM MOJIEKYJIbI (TIEpBUYHAS,

BTOpPUYHAS, TPETUYHAS U YETBEPTHYHAs CTPYKTYypa). XUMHUECKHE CBOWCTBA OenkoB. buonornueckue QyHKImm
6enkoB. depMeHThl — Ouonoruueckue kartanuszaropbl. CTpoeHue (epmeHTa: aKTUBHBIM IIEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunsl. OTinuns GepMeHTOB OT HEOPraHMUECKUX KaTaln3aToOpOB.

VYrneBonmpl: MoHOcaxapunbl (TJIIOKO3a, pub03a W J1e30KCHMpubO03a), aucaxapuabl (caxaposa, JTaKTo3a) |
nojiucaxapuapl  (Kpaxmall, TJMKOreH, Ie/uitoio3a). buomormueckue QyHKIMM  yriieBojoB. JIMmubL:




Tpuriuuepuabl, Gochomumnuasl, crepouasl. ['uapopunsHo-ruapodobHbIe cBoiicTBa. bronornueckue QyHKINU
munuaoB. CpaBHEHHE YIJIEBOJIOB, OEIKOB U JMIHUJOB KaK MCTOUHMKOB 3Hepruu. Hyxiennossie kucnotsl: JTHK
u PHK. Hyxneotuasl — MoHOMEpHI HyKIeUHOBBIX KUCIOT. Ctpoenue u pynkuun JHK. Ctpoenne u pyHKIuM
PHK. AT®: ctpoenue u GyHKIIMH

JIaboparopHbie 3aHsTH (HA BRIOOP TIPETIOaaBaTeIs) 2
JlaGoparopuas padora Ne 1 «Onpenenenue Butamuda C B IpOIyKTax MUTaHUS)
Tema 2.3 Coneprxkanue ydeOHOT0 MaTepuasia 4
CrpykTypHO- Jlekumus Ne4. [{utonorus — Hayka o kjietke. KiierouHnas Teopusi — mpuMep B3auMOJACUCTBUS UACH U (HaKkToOB B | 2
HAy4YHOM IO3HAaHUU. MeTO/Ibl U3yUeHUs KIETKH.
(GyHKIIMOHAIbHAs
Knerka xak nemnoctHas xuBas cuctema. O0mIue Npu3Haky KIETOK: 3aMKHYTasi HApyKHast MeMOpaHa, MOJICKYJIbI
OpraHu3aIys KIETOK JIHK kak reHeTHUYeCcKHii anmapar, cucTeMa CUHTe3a Oemka.
Tunsl KIETOK: 3yKapuoTudeckas M mnpokapuotuueckas. OCoOOEHHOCTH CTPOEHUS MPOKAPUOTUYECKOM KIIETKH.
Knerounass crenka Oaxtepuil. CTpoeHHE SyKapHOTHYECKOW KiIeTKH. OCHOBHBIE OTJIMYHUS PACTUTENBHOM,
KUBOTHOM M rpuOHOIN kieTku. [loBEepXHOCTHBIE CTPYKTYphl KJIETOK— KIJIETOYHAs CTEHKA, TJIUKOKAIMKC, UX
¢bynkuu. [Inazmatuyeckas memOpaHa, ee CBOMCTBA U QyHKIUH.
Huronnazma u ee opranouasl. OgHomemOpanubie opraHounabl kiuetku: JIIC, anmapat ['oiabmaxu, TU30COMBI.
[ToryaBTOHOMHBIE OpraHOU[IBI KIETKH: MUTOXOHIpUH, MIacTubl. [IporcxoxaeHne MUTOXOHAPUN U TIIACTHU/L.
Bunel nnactua. HememOpaHnHble OpraHOW/Ibl KJIETKU: PUOOCOMBI, KIETOYHBIN LIEHTP, LIEHTPUOJIH, PECHUYKH,
KryTUkd. OyHKIIMM OpraHou10B KJIeTKU. BkitoueHus.
SAnpo — perynaropHslil neHTp KiaeTku. CTpoeHue sipa: sjaepHas 000104Ka, Kaproruia3Ma, XpoOMaTuH, SIPBILIKO.
XpoMocoMbl. TpaHCIOPT BELIECTB B KIETKE
JlaGopaTopHbIe 3aHATHSA: 2
JlabopaTopnasi pabora Ne2. CpaBHEHUE CTPOCHHUS KJIETOK PAaCTEHUI U JKUBOTHBIX 110 TOTOBBIM 2
MHUKpoIpenaparam
Pa3nea 3. JKusHenesiTeIbHOCTD KJIETKH 10
Tewma 3.1. OcHoBHOE conepxaHue 4 OK-01,
OOMeH BelecTB U Copep:xanue yueOHOTo MaTepuana 2 OK-02,
npespanieHne sHeprun | Jlekuust NeS. [Tonstre Metabonu3M. ACCUMIIIALUS U JUCCUMIIISALUS — JBE CTOPOHBI MeTaboau3Ma. THIbl 2 OK-04
B KITETKE oOMeHa BellecTB: aBTOTPOHBIN U reTepoTpodHbIi, a3poOHBIN 1 aHa3poOHBbIN. [TnacTnyeckuit oomeH.
@PorocuHTE3. XEMOCHHTE3
Tema 3.2. Coneprxanne yu4eOHOT0 MaTepurana 4




Buocunres Oenka

Jlexuust Ne6. Peakiiuu matpuunoro cuHresa. I'enernyeckast nnpopmanus u JJHK. Peanu3zarmst renetnaeckoit
nH(popManuu B KJIeTKe. [ eHeTHYeCKHit KO U ero cBorcTBa. TpaHCKpHUIug — MaTpu4HbIid cuaTe3 PHK.
Tpancnsus — Ouocuntes Oenka. Jransl TpaHcsauu. Konuposanue aMuHOKUCIOT. Pons pubocom B
OouocuHTe3e Oenka

HpaKTI/I‘-IeCKOC 3aHATUC

IIpakTnyeckas padora Ne 2. «Penienue 3a7a4 Ha ONpeIeSICHUE TOCIEI0BATEIbHOCTH HYKJICOTHI0B)

Tewma 3.3.
Bupycsl

Copep:xanue yueOHOro MaTepuana

HpaRTn'{ecmle 3aHATHSA

N N NN

IpakTuyeckas padora Ne 3. Hexierounsie popmbl )Ku3HU — BUPYCHI. MicTopus oTKpbITHs Bupycos (/1. 1.
HBanoBckuit). OCOOEHHOCTH CTPOECHHUS U )KU3HEHHOI'0 IMKJIA BUpYcoB. bakrepuodaru. bone3nu pacrenuii,
KHBOTHBIX U YEJIOBEKa, BBI3bIBacMbIe BUpycamu. Bupyc nmmyHoaedunuta yenosexa (BUY) — Bo30Oyaurens
CIIM/1a. I[TpodunakTrka pacipocTpaHeHHsI BAPYCHBIX 3a00J1€BaHUM

Pa3nen 4. PazMHoOKeHHe M HHAUBHUIYAIbHOE Pa3BUTHE OPTaHU3MOB

10

Tema 4. 1. J)KuzHeHHBIH

IUKJI KJICTKH.

Copep:xanue yueOHOro MaTepuana

Jlexuust Ne7. KiteTouHbIi UK, WM )KU3HEHHBIN UK KieTku. MaTepdasza u muto3. [Iporeccsl, mpoTekaromue
B uHTepdase. Perummkanus — peakuus marpuusoro cuareza JJHK. Ctpoenne xpomocom. XpoMOCcOMHBII HabOp
— KapuoTun. /IumionaHbIi U ratuionAHbIA XPOMOCOMHBIE Ha0ophl. XpoMaTuabl. LluTonoruueckre 0CHOBbI
Pa3MHOXKEHHUS U UHAWBUIyaJIbHOTO Pa3BUTHsI OpraHU3MoB. [lenenue kietkn — Muto3. CTaguu MUTO3a.
[Iponeccsl, IpoUCXOAsIIME HA PAa3HBIX CTAIUAX MATO3a. bruonornueckuii cMmbica muTo3a. IIlporpammupyemas
ru0elb KIETKH - alonTo3

JlaGopaTopHble 3aHATHSA:

JlabopaTopHas padora Ne3. MuTO3 B KJIE€TKaxX KOpEIIKa JIyKa.

OK-01,
OK-02,
OK-04

Tema 4.2.
®DopMBbI pa3MHOKEHUS
OpPTraHHU3MOB

Coneprxanne y4eOHOT0o MaTepuana

Jlekuuss Ne8. @opmbl pa3sMHOKEHUS OPraHU3MOB: OECrojoe W TOJOoBOe. Buapl 6ecroyioro pa3MHOXKCHHUS:
JIeTICHNE HA/JBOE U MOYKOBAHWE OJHO W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHME, BET€TaTUBHOE Pa3MHOYKEHUE.
HckyccTBeHHOE KIOHUPOBAHUE OPTaHU3MOB, €70 3HAYEHUE JJI CETEKIINH.

[TonoBoe pazMHOXeHUE, €r0 OTINYus OT Oecronoro. Metios. Ctaauu meio3a. [Iporeccel, mpoucxoasmye Ha
craausx meiiosa. [loBenenne xpomocom B Merio3e. Kpoccunrosep. bruonoruueckuii cMbica ¥ 3HaYeHUE MeH03a.
FaMeToreHe3 — Hpouecc O6pa?>OBaHI/I$I ITIOJIOBBIX KJICTOK y JKNBOTHBIX. HOJ’IOBBIG JKEJIE3bl. CCMCHHUKHU U
sugHuKd. OOpazoBaHue U pa3BUTHE TIOJOBBIX KJIETOK — raMeT (CIIepMaTo30u, SUIIeKIIeTKa) — CIEpMaTOTreHe3 U
ooreHe3. OcOOEHHOCTH CTPOCHUS SIUIIEKJIETOK U criepMaTo3ouoB. Omiogorsopenue. [lapreHorenes




Tema 4.3. Coneprxanue yueOHOro MaTepuaa 4
unuBuayanpHOE

passHTHE OgFaHI/ISMOB Jlekuust Ne8. VnauBunyanbHOoe pa3BuTHe (OHTOreHe3). DMOpHOHAIBHOE pa3BUTHE (dMOpuorenes). Jrambl | 2
SMOpPHUOHAILHOTO  Pa3BUTHUSL Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJIeHWE, TacTpyJiAllus, OpraHOreHes.
[TocTomMOproHaNbHOE pa3BUTHE. THUIBI TOCTIMOPHUOHAIBLHOTO PA3BUTHS: NPSIMOE, HEmpsMoe (JIMYMHOYHOER).
Bnusinue cpeasl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE yponacTBa. Poct u
pazButue pacteHud. OHTOT€HE3 LIBETKOBOT'O PACTEHUs: JBOMHOE OIUJIOIOTBOPEHHE, CTPOCHUE CEMEHH, CTaIUU
pa3BUTHUS
IIpakTuyeckue 3aHATHS: 2
IIpakTuyeckasi padora Ne 4. «MHdexknmonHbie 3a00J€BaHMs W SIHJIACMHH B HCTOPUU delioBeuecTBa. | |
Bakrnunanus kak npoduiiakTika HHGEKIUOHHBIX 3a00JICBaHHI
KonTponbnas pabota mo Teme MoneKyIsipHbIil yPOBEHb OpraHU3aIuH KUBOTO 1

Pasnen 2. Ctpoenne u GpyHKUMH OPraHusmMa 26
Pa3znen S. HacsiencTBEHHOCTh M MKBMEHYMBOCTH OPraHU3MOB 16

Tema 5.1. Copep:xanue yueOHOro MaTepuana 4 OK-01,

3aKOHOMEPHOCTH

HACIEIOB ;)Hm Jleknust Ne9. OcHOBHbBIE TOHATHS TCHETHUKU. 3aKOHOMEPHOCTH 00pazoBanus rameT. 3aKoHbl . Menaens 2 OK-02,
(MoHOTHOpHIHOE U MOJUTHOPHAHOE CKpelBanue). B3anmoaeiicTBie reHoB OK-04
IIpakTHYeckune 3aHATHSA: 2
IIpakTnyeckas padora Ne 5. Pemienue 3aa4 Ha onpeaeNeHUe BEPOATHOCTH BO3HUKHOBEHUS HACIIEICTBEHHBIX
MPU3HAKOB MIPU MOHO-, IU-, TOJUTUOPUIHOM M aHATH3UPYIOIIEM CKPEIMBAHUH, COCTABIICHUE TE€HOTUITUYECKHUX
CXEM CKpEIIMBaHH

Tema 5.2 Coneprxanue ydeOHOT0 MaTepurana 3

CuemieHHOE

HACITIEIOBAHIE Jlexnus Nel0. 3axonsr T. Moprana. CrernyieHHOe HaclieJoBaHWEe T€HOB, HapyIIeHue cieruienus. Hacnenosanue | 1
MIPU3HAKOB, CLIETITICHHBIX C MOJIOM

MPU3HAKOB
IIpakTHYecKHe 3aHATHSA: 2
IpakTuyeckas padora Ne 6. Pemenue 3a1a4 Ha onpeiesieHUe BEPOATHOCTA BO3HUKHOBEHUS HACIEACTBEHHBIX | 2
MIPU3HAKOB MIPH CIICTNICHHOM HACJIeI0BAHUH, COCTABICHUE TEHOTUITMYECKUX CXEM CKPEIIMBAHUS

Tema 5.3 OcHoBHOE conepxaHue 5

3aKOHOMEPHOCTH

M3MCHUHBOCTH Jlekuust Nel(. M3menunBocTh. BUIbl M3MEHYMBOCTH: HEHACJIEICTBEHHAs W HacliencTBeHHas. Ponb cpensl B | |

HeHaCHCHCTBCHHOﬁ U3MCHYNBOCTH. XapaKTepI/ICTI/IKa MOI[PI(bPIK&L[PIOHHOﬁ U3MCHYHNBOCTH. BapHaHHOHHBIﬁ pax
" BapuallMOHHAasA KpHBas. HopMa PCaKkuu MMpru3HaKa. KonngecTBeHHBIE N KAUeCTBECHHEIC IMPU3HAKN U UX HOpMa
PCaAKINH. CBolicTBa MOI[H(I)HK&HHOHHOﬁ N3MCHYHMBOCTH.




IMpakTHyecKue 3aHATH: 2
IIpakTnyeckas padora Ne 7 PenieHne 3a7a4y Ha OoNpeeieHUE BEPOSITHOCTH BOSHUKHOBEHUS HACIIECTBEHHBIX
MIPU3HAKOB IIPH PA3JIMYHBIX TUIIAX B3AMMOJEHCTBUSI T€HOB, COCTABICHHE F'€HOTUIIMYECKUX CXEM CKPEIIUBaHUs
JlabopaTopHble 3aHATHSA: 2
JlaGopaTopHas padora Ned. AHanu3 (HEHOTUITUYECKON M3MEHUYHMBOCTH: MOCTPOCHUE BApPHAIIMOHHOTO psja H
BAPUALIMOHHON KPUBOM.
Tema 5.4. Coneprxkanue ydeOHOT0 MaTepurasia 4
I'eneTuka yenoseka
Jleknmusi Nel(. T'eneruka uenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METOABI T'€HETUKHU YeJOBeKa: | 2
IeHEaJOTUYEeCKUil, ONM3HENOBBIH, IIUTOrCHETUYECKUM, OWOXUMUYECKUH, MOJEKYJIIPHO-TeHETHUECKUM.
CoBpeMeHHOE ompe/ielieHue TeHOTHUIIA: MMOJTHOTEHOMHOE CEKBEHHpPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C
nomoinipio [I[1P-ananu3a. HacnencrtBenHnble 3a0onieBaHus uelIOBEKa: TeHHbIE Ooyie3HH, OO0JIe3HH C
HACJIEACTBEHHOM MPEAPACIIONOKEHHOCTRI0, XpPOMOCOMHEBIE 0oJie3HH. COMAaTUUECKUE U TeHEepaTUBHbBIE MyTaIlUH.
CrtBonoBble kieTkH. [IpuHIMIBI 340pOBOrO oOpa3a >KWU3HMU, AMATHOCTUKH, NPOMUIAKTUKA U JICYCHHS
TeHETUYECKUX OoJie3Hel. MenuKOo-reHeTHYeCKOe KOHCYJIbTUPOBaHHE. 3HAUCHHE MEIUIIMHCKOW TEHETHKU B
MIPEIOTBPALLCHUH U JICYCHUU TeHeTHYEeCKUX 3a00JIeBaHU YeTIOBEeKa
IIpakTHYeckune 3aHATHSA: 2
IpakTuyeckas padora Ne 8 «CocraBneHue u aHalnu3 pPOJOCIOBHBIX YEJIOBEKa» 1
KonTponbnas pabora Ctpoenue u pyHKIIMHU OpraHu3Ma 1
Pasnen 6. DBosonnoHHast 6M0J10TUA 6
Tewma 6.1. Uctopus OcHoBHOE conepxaHue 2 OK-01,
OK-02,
3BOJIIOLIMOHHOTO Teopernueckoe odyueHnue: 2 OK-04
YYEHHUH. Jlexknus Nell. Ilpennochiiki BOZHUKHOBEHUS SBOJIOIMOHHON TEOpUU. DBOJIIOIMOHHAS TEOpUS U €€ MECTO B

Ouosiornu. BiusHME SBOMIONMOHHONW TEOpUM Ha pa3BUTHE OMOJIOrMM W Apyrux Hayk. CBHIeTenbCcTBa
sBoMONMHU. [[a€eOHTOIOrMYECKHE: TOCIIEN0BATEIBHOCTD MOSBICHNAS] BUOB B MAJIEOHTOJIOIMYECKON JIETOIHCH,
nepexoanbie Gopmbl. buoreorpaguueckue: cxoacTBo M pazinuuue ¢gayH U (IOp MaTEpPUKOB U OCTPOBOB.
OMOpHOIOrHYecKHue: CXOACTBA W paziuyusi SMOPUOHOB pa3HBIX BHUAOB TO3BOHOYHBIX. CpaBHUTENBHO-
aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJIOTUYHBIE, PYAUMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJEKYJISPHO-
OMOXMMHYECKHE: CXOACTBO MEXaHHM3MOB HACJEJCTBEHHOCTH M OCHOBHBIX METAa0OMMYECKMX NyTeH Yy Bcex
KUBBIX OPIraHU3MOB.

OodmononHast Teopus Y. Jlapsuna. [Ipenmnockuiku BOSHUKHOBEHHSI JapBUHU3MA. J[BIDKYIIIE CHITBI SBOJTIOIIMH
BUZ0oB 1o JlapBuHy (M30BITOUYHOE pa3MHOXKEHHE TPU OTPAHUYEHHOCTH PECYpCOB, HeolpeaenéHHas




M3MEHYMBOCTb, 00pb0a 3a CylIecTBOBaHHE, €CTECTBEHHBIH 0TOOD)

Tema 6.2. Coneprxkanne yu4eOHOT0 MaTepurasia 1
MuipososmoLs Jlekumsa Nell. Cunrermdeckas teopus sBomouuu (CTO) u e€ ocHOBHbIE MOJIOKEHUS. Mukpospomtonus. | 1
[Tomynsanus Kak equHKUIA BUJIA U DBOIIOLUH.
JBmwxymme cuibl ((pakTOpbI)IBOMIONUK BHIOB B MpHpoje. MyTalMOHHBIA Npoulecc W KOMOWHATHBHAS
n3MeH4uBOCTh. llonmymnsuuonHble BonHbI U japeid renoB. M3ossauus u murpauus. EctecTBeHHBI 0TOOp —
HAMpaBIAOMUNA GakTop 3BOIOIUMU. DOpMBI ecTecTBeHHOro orbOopa. [IpucmocobIeHHOCTh OpPraHu3MOB Kak
pe3yabTar 3BoMoLMH. [Ipumepsl nmpucnocobieHui y opraHuzMoB. ApoMopho3bl U uauoagantauuu. Bug u
BunooOpasoBanue. Kpurepuu Buga. OcHOBHbIE ()OPMBI BH1000pa30BaHMsl: reorpaguueckoe, 3K0JI0IrHIeCcKoe
Tema 6.3. Coneprxkanue yuyeOHOT0 MaTepurasia 3
Makpo3Bomronusi. Jlekuust Nell. MakposBomtorus. DOpMbl  3BOIIONMU:  (HUIIETHUYECKasl, AUBEPreHTHAs, KOHBEpreHTHas, | 1
napauienpHasi. HeoOpaTuMocTh 3BONIOIHH
JlabGopaTopHble 3aHATHS:
JlabopaTopnasi pa6ota NeS. «CpaBHeHHE BUIOB 110 MOP(POJIOTHICCKOMY KPHUTECPHUIO) 2
win «Onucanyue NpucnocoOIEHHOCTH OpraHi3Ma U €€ OTHOCUTEIBHOTO XapaKkTepay
Pa3jnen 7. Bo3HuKHOBeHNe U Pa3BUTHE KU3HHU HA 3emJie 10
Tema 7.1. Copepxanue yueOHOTo MaTepuana 4
" piig E;K;ee;iemﬂ Jlekums Nel2. JloHay4Hble MpeacTaBICHUS O 3apOXKIACHUM KU3HU. HayuHble runoTe3sl BOSHUKHOBEHUS KHU3HU | 2 OK-01,
Ha 3emsie: aOuoreHes U MaHcrnepMus. XUMHUUECKas HBOIOIUSA. AOMOTEHHBIM CUHTE3 OpraHUYeCKHX BEIIECTB U3 OK-02,
HEOPraHWYECKHUX. OKCIEPUMEHTAIbHOE IMOATBEPKIECHUE XUMHUYECKOW sBoitonuu. HavanmpHble ATambl OK-04,
Ouosornyeckoil spomonuu. I'unoresa PHK- mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HMKHOBEHHE OK-07
npoTokieTky. [lepBrie KieTKH U uX 3BoOLNA. POPMUPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.
Pa3BuTHe xu3Hu Ha 3eMiie 110 3pam U nepuojam. Karapxeil. Apxelickas u nmporepo3oiickas 3psl. [laneo3oiickas
9pa 1 e€ Meproibl: KeMOPHUICKHIA, OPTOBUKCKUH, CHITYpUHCKUH, IEBOHCKUI, KAMEHHOYTOJIbHBIN, TEPMCKUH.
Me3so30lickas 3pa U €€ MepUoIbl: TPUACOBBIN, FOPCKUIA, MeIoBOM. KaiiHO30iCKas 3pa v €€ Nepruobl:
[1aJICOT€HOBBII, HEOTE€HOBBIN, AHTPOIIOT€HOBBIM.
JladopaTopHble 3aHITHSI: 2
JlabopaTopnasi padora Ne6. PazButre opraHmueckoro Mupa. 2
Tema 7.2 OcHoBHOe coep:kaHue 2
Cucrema
OPTAHHYECKOrO MEDA. JlabopaTopHble 3aHATHSA: 2
I[Tponcxoxnenune JlabopaTopHasi pabora Ne7. AHaiu3 U OLIEHKA Pa3INYHbIX TUIIOTE3 IPOUCXOXKACHUS KUZHU 2




YCJIOBCKA aHTPOIIOTI'CHE3

Tema 7.3. Coneprxkanne yu4eOHOT0 MaTepurasia 4
OcHOBHBIE CTaIUU =
N — Jlexnus NQIZ.uOCHOBHBIe CTaJMA U BETBU SBOJIOLMH “ENIOBEKA: aBCTPATIONHUTEKH, Yenosek ymensii, Uenosek | 2
npsMoxoaauuii, YenoBek HeaHaepTallbCKUii, YeaoBeK pa3yMHBIM cOBpeMEHHOro Tumna. Haxoaku nckomaembix
OCTaHKOB, BpeMsl CYIIECTBOBaHMsI, 00JIACTh pacIpoCTpaHeHus], 00BEM rOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSL.
YenoBeueckre packl. OCHOBHBIE OOJNBLIME pachl: eBponeoujHas (eBpa3uiicKas), Herpo-aBCTpPaJIOUAHAS
(9KBaTOpMaNbHas), MOHTOJIOMIHAS (a3uaTCKO-aMepUKaHCKas). UepTsl MPHCIOCOOICHHOCTH MpeACTaBUTENCH
YeJIOBEUYECKHX pac K yCJIOBUsM cyuiecTBoBanus. EnquHcTBo yenoBeueckux pac. Kputnka pacuzma
IIpakTHyeckue 3aHATHA: 2
IIpakTnueckas padora Ne 9. «Bpems u myTH paccesieHus 4eJ0BeKa M0 IUIAHETE) 2
i «IIpucnocoOIeHHOCTh 4YeroBeKa K pPa3HbIM YCIOBUSIM cpelbl. BrusHue reorpadudeckoil cpenbl Ha
MOP(OJIOTHIO B (PU3HOJIOTHIO YEIOBEKA»
Paspnen 8. OpranusmMsl u OKpyxkamas cpeaa 4 OK-01,
Tema 8.1. Dxonorus OcHoBHOE coaepxaHue 2 8?:82’
)
;ﬁgzygaﬁoiziiiemne Jlexnus Nel3. Dkosorus Kak Hayka. 3a1aud U pa3aenbl SKOJIOTUU. MeTo bl 3KOJIOTMYECKUX UCCIEI0BAaHUM. 2 OK-07 TIK
daxropsI DKOJI0rM4eCcKOe MUPOBO33pEHUE COBPEMEHHOIO yesioBeka. Cpenibl 0OMTaHMsI OpraHU3MOB: BOJIHAsA, HA3EMHO- 1.3.
BO3/IyIIIHAs, TOYBEHHAs, BHYTPHOPraHu3MeHHas1. Jkojoruueckue paxktopsl. Kinaccudukaius 3x0m10ruyeckux
(akTOpoB: abHOTHYECKHE, OMOTHYECKHE U aHTPOIIOTeHHbIE. JleficTBHE IKOIOrMUeCKUX (PaKTOpOB Ha
opranusMsl. AGnorndeckue (pakTopsl: CBET, TEMIIEpaTypa, BIaxxHocTb. DotonepuonusM. [Ipucnocobnenus
OpPraHM3MOB K JIeHCTBHUIO abnoTndeckux (aktopos. buonornueckue purmel. buornyeckue gpaxropsl. Bussl
OMOTHUYECKUX B3aUMOJCHCTBUI: KOHKYPEHLUS, XUIIHUYECTBO. [TapasuTusm, MyTyann3M, KOMMEHCATIU3M
(KBapTHpPaHCTBO, HAXJIEOHUYECTBO), AaMEHCATTU3M, HEUTpaau3M. 3HaUueHHUEe OMOTUYECKUX B3aUMOICUCTBUH IS
CYIIECTBOBAHUS OPraHU3MOB B IPUPOTHBIX COOOIIECTBAX
Tema 8.2. Coneprxanne ydeOHOT0o MaTepuana 2
DKOJIOTUYECKHUE
XAPAKTEPHCTHEN IIpakTHyeckue 3aHATHA: 2
MOIYJIALIUI IIpakTnyeckas padora Ne 10. «Iloacuér mIoTHOCTH NOMYJIALNANA Pa3HBIX BUAOB PACTEHUIN» 2
Paznen 9. CoolmecTBa 1 3K0JI0THYECKHE CHCTEMbI 10
Tema 9.1 CoobmectBa | OcHOBHOE coepKaHHe 2 OK-01,
OPTAHH3MOB, JlaGopaTopHble 3aHATHS: 2 OK-02,
9KOCHUCTEMBI OK-04,
JlaGopaTopHas padora Ne 8. 3ydenne u onucanrue YKOCUCTEMBI CBOCH MECTHOCTH. OK-07




Tema 9.2. Coneprxanue yueOHOro MaTepuaa 2 IIK 1.3.
g{%ﬁiﬁigﬁ; Jlekuma Ne 14. IlpupoaHble 5SKOCHUCTEMBI. ODKOCHCTEMBI peK M 03€p. DKocucTeMa XBOHWHOrO WM | 2
IIUPOKOJIMCTBEHHOTO ~ Jieca.  AHTPONMOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonorndeckoe u X03gHCTBEHHOE 3HAUECHUE arpodKOCUCTEM U ypOo3kocucTeM. bropa3znoobpasue kak (aktop
YCTOMYMBOCTH dKocucTeM. CoxpaHeHHE OMOJOTUYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. OcHOBHOe co/iep:KaHue 1
Buocdepa -
T0GaTbHAS Jlexmust Ne 15. Yuenue B. U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa ouochepnl. Kusoe | 1
SKOJLOIHYeCKAS BemecTBoO u ero GpyHkiuu. OcobeHHOCTH Orocdepsl Kak riIo0abHOM IKOCHCTEMBI. JIMHAMUYECKOe PaBHOBECHE
CHCTeMa u obpartHas cBsi3b B Ouocdepe. KpyroBopoTsl BemecTB ¥ OMOr€OXMMHUYECKHE IHMKIIBI AJIEMEHTOB (yriiepoja,
a3ota). 30HAIBHOCTH Ouochephl.
Tema 9.4. Bnusnue IIpogdeccnonaibHO OpEHTHPOBAHHOE COEePKaHUE (CoePKAHNE IPUKIIATHOTO MOLYJIs1) 5
AQHTPOIIOTEHHBIX
dbaxTopos Ha Guochepy Copepxanne yaeOHOTo MaTepuaa 3
Jlekumsa Ne 15. AxTtpomoreHHble BO3JeicTBUS Ha Ouochepy. 3arps3HEHHs KaK BHJ aHTPOIIOTEHHOTrO | 2
BO3ICHUCTBUS. AHTPONOTCHHBIE BO3ACUCTBUS Ha atMocdepy. Bozaeiictus Ha runmpocdepy. Bozneiictus Ha
mutochepy. AHTponoreHHbIe BO3ACHCTBHS Ha OHOTHYecKHe coolmiecTBa. OTXOMAbI, CBSI3aHHbIE C yTUIU3AIUEH
KOMIIBIOTEPHOU TEXHUKH
IIpakTuyeckue 3aHATHS: 2
IIpakTnyeckas padora Ne 11. «OTxoasl IpONU3BOACTBA» 2
Tema 9.5. Bausiaue OcHoBHOE conepxaHue 2
COIaIbHO-
KONIOTHUECKAX (BAKTOPOB JlabopaTopHbIe 3aHATHSA: 2
Ha 3JOPOBbE YCTTOBEKA JlaGopaTopnasi padora Ne9. YMmcTBeHHast pabOTOCTIOCOOHOCTD 2
Paznen 10. Cesiekunsi OpraHu3mMoB, OCHOBbI OHOTEXHOJIOTHH 4 OK-01,
Tema 10.1. Copep:xanue yueOHOTO MaTepHana 4 85_82’
Cenexkmus -V4,
KAk HayKa i POLIEC Jlexnus Ne 16. Cenexuust Kak HayKa U MpoIiecc. 3apoKACHUE CENEeKIUU U I[Ol\/ieCTI/IKaLII/IH. Vyenue H. U. 1 OK-07
BaBuiioBa o0 1ieHTpax MHOr0o0pasust U MPOUCXOXKICHHS KYJIbTYPHBIX pacTeHuil. L{eHTpBI IPOMCX 0K TeHUS IIK 1.3

JOMaIIHUX KUBOTHBIX. COpT, mopoa, mramm. CoBpeMEHHbIE METO/IbI CeNleKIIuu. MaccoBblii

Y UHJIWBHUIyTBHBIA OTOOPHI B CENEKIINHN PACTeHUI 1 )KUBOTHBIX. OlIeHKa dKcTephepa. bim3kopoacTBeHHOE
CKpelrBanue — UHOpuauHT. Yncras nunus. CkperuBaHie YUCThIX TuHUM. ['eTepo3uc, umu rubpuaHas cuma.
Heponcteennoe ckpemuBanue — ayropuaunr. Otmanénnas ruopuan3anus u e€ ycrnexu. VckyccTBeHHBIN
MyTareHe3 u NoJIy4YeHHe MOJUIION10B. JIOCTHKEHUS CeJIEKIIMY PACTEHUH, )KUBOTHBIX U MUKPOOPraHU3MOB




Tema 10.2. Coneprxanue yueOHOro MaTepuaa
OcHoBbI Jlexust Ne 16. buotexHosiorus Kak oTpacib MPOU3BOACTBA. [ eHHAs HH)KEHEpHs. DTaIlbl CO3/TaHuUs 1
OHOTEXHOIOrHH pexomOunanTHoi JIHK u Tpancrennbix opranusmos. Kierounas umkeHepusi. KiieTouHble KyIbTyphlI.
MuKkpokIoHaIbHOE pa3MHOXKEHHE pacTeHUN. KIoOHHpoBaHNE BHICOKOIIPOYKTUBHBIX CEJIbCKOXO035IIICTBEHHBIX
OpraHu3MoB. DKoJsioruyeckue u sruueckue npodnemsl. 'MO — reneTnyecku MoIM(DUIIMPOBAHHBIE OPraHU3MBbI
Tema 10.3. IIpodeccnonanbHO OpHEHTHPOBAHHOE CO/lep:KaHMe (Co/iepKaHue MPUKJIATHOTO MOAYJIS) 2
Buorexnonorun [IpakTHUYECKOE 3aHATHE 2
B )KM3HU U MPOQeccuu =
IIpakTnuyeckass padora Ne 12. Keiicei Ha ananu3 wuHGOpMAIMM O HAYYHBIX JOCTHKEHHAX B oOyacTd | 2
TFeHETUYECKUX TEXHOJIOTUH, KIETOUHON MH)KEHEPUH, TTUILEBBIX OMOTEXHOIOTHIl.
No 14 3ammra keiica: mpeCTaBICHHE PE3YJIbTATOB PEIICHUs KEHCOB (BBICTYIIJIEHUE C TPEe3eHTallMe )
Pa3znea 11. Pemenne KeiicoB B 00,1aCTH OMOTEXHOJIOTHIA 2 OK-01,
*B ToM uncIie npogeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEPKAHNE TIPAKTUIECKOTO 3aHATHS 2 OK-02,
OK-04,
Tema 11.1.3. IIpodeccrnonabHO OPHEHTHPOBAHHOE CoJepKaHNe (COePsKaHUe MPUKJIATHOTO MOIYJIs1) 2 OK-07
buorexHonoruu u IIpakTHYecKHe 3aHATHSA: 2 K 1.3.
TCXHUYCCKUEC cUCTeMbl | [IpakTHyeckast pabdora Nel3. PasBurre OHMOTEXHOJOTHA C TPUMEHEHHEM TEXHHUYECKHUX CHCTEM | 2
(Omonmxenepusi, OMOMHPOpPMAaTHKA, OMOHHMKA) W WX TNPUMEHEHHE B JKU3HH YEIIOBEKAa, MOMCK M aHaIHu3
uHboOpMallUd U3 Pa3IMYHbIX HCTOYHUKOB (Hay4yHas W y4yeOHO-HAy4Hasl JUTEparypa, CpeIcTBa MacCOBOH
uHpopmanuu, cetb IHTEepHET U ApyTrHue)
Kelicel Ha aHanu3 uH(pOpMALMKM O Pa3BUTHM OMOTEXHOJOIMH C MPUMEHEHHEM TEXHHUYECKHUX CcHcTeM (1o
rpynmnam)
IIpomesxyTouHasi arrecTanus (1updepeHIMPOBAHHBINA 3a4eT)
Bcero: 76




3. YCJIOBHUSI PEAJIU3AIIAU TIPOTPAMMBI YYEBHOM
JTUCTUTLITAHBI

3.1. TpeGoBanusi K  MHUHMMAJIBHOMY  MATEPHAJbHO-TEXHHUYECKOMY
o0ecrneuyeHu10
Peanuzamusi mporpaMmbl AWCIUIUIMHBL TPeOyeT HaIW4us y4eOHOro kKaOuHeTa
«bnomorusy.

O6opynoBanue yueOHOro KaOUHETa:

- TOCA/IOYHBIE MECTAa MO0 KOJTMYECTBY 00yUYaIONTIXCS;

- pabodee MecTo MpenoaBaTelis;

- MUKPOCKOITHI;

- HabOPBI I 1a00PATOPHBIX PAbOT MO0 MUKPOCKOMTUPOBAHUIO U TIPUTOTOBJICHUIO
BPEMEHHOT'O MUKPOIIpEnapara;

- IOCTOSTHHBIE MUKPOIIPENapaThl,

- KOMIIBIOTEP C JIMIICH3NOHHBIM MTPOTPAMMHBIM 00ECIIEUYCHUEM U
MYJIBTHMEIHATIPOEKTOP.

TexHuueckue cpeacTra 00yUyeHus:

Peanuzauus yueOHOU JUCHUIUIMHBI TPEOyeT HANMUMs y4eOHbIX KAOMHETOB,
OCHAILIEHHBIX MYJIbTUMEAUINHBIM 000py10BaHHEM — ayauTopus 119
-Okpan 3x2 LUMIEN moTtopu3oBaHHbII

-ITpoexTop EpsonEB-X12

-lllkad HacTeHHBIN

-HoyTtOyk

Tun [{IIMobileDualCorelntelCeleronB830, 1800 MHz

Cucremuas miataFUJITSUFINBB29

Yuncer cucremuoit miarsl IntelPantherPointHM70, IntelSandyBridge
Cucremnas namats 1895 Mb

Buneoananteplntel(R) HDGraphics (773972 KB)

Juckossiii HakonuTea TOSHIBAMQO1ABF032 SCSIDiskDevice (320 I'b, 5400
RPM, SATA-II)

-Kononku Microlab

- KaGenu kommyTtamum.

Aynutopus 211

-Okpan Didis2x2

-ITpoextop ASER

-lllkad HacTeHHBIN

-Kononku DNS

- Kabenu kommyTtanuu

-HoyT0Oyk (konduryparus):

(- Tun LIT DualCore , 1600 MHz;

- Cucremnuas mrara Hewlett-PackardHPNotebook;
- Yurnicer cuctemMHou 1miathl HensBecTHO;



- Cucremuas namath 3944 Mb;

- Bugeoanantep Intel(R) HD Graphics (1 I'b);

- JnckoBerit HakonmuTenb TOSHIBA MQO1ABF050 ATA Device (500 I'b, 5400
RPM, SATA-III).

3.2. MudopmanuonHoe odecrevyenne 00yueHust
IlepeyeHb pexoMeHIyeMbIX Yy4eOHbIX wu3AaHuii, WHTepHeT-pecypcos,
JTOTOJIHUTEJIbHOM JIUTEPATYPbI
OCHOBHBIE HCTOYHUKU:

1. Tepemos A.B. buonorua. buonornyeckmne cuctembl U npouyeccol. 10 Knacc
: y4yebHuK / A. B. Tepemos, P. A. MeTtpocosa. - BNIAAOC, 2021. - 223

2. Tepemos A.B. buonorua. buonornyeckme cmctembl n npoueccol. 11 Knacc
: yuebHuk / A. B. Tepemos, P. A. MNeTtpocosa. - BNIAAOC, 2021. — 215

3. JlabopaTtopHo-npakTuyeckme paboTbl no 6OGuonormm: metoamnyeckue
yKasaHuAa K nabopaTopHbiIM M NpakTU4YeckMm pabotam no AucumnavHe
"Buonorna" pgna  ctyaeHtoB  06pas3oBaTeNibHbIX  YYPEKAEHUW  CpeaHero
npodeccnoHanbHOro 06pasoBaHUA CNeumanbHOCTEN TexHuyeckoro npoduna /
Benropogckun TAY; coct.: J1. B. 3mmosuHa, B. B. boauHa. - benropoga:
Benropoackuii TAY, 2015. - 47 c. — Pexxum pgoctyna: http://lib.belgau.edu.ru/cgi-
bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P2
1DBN=BOOKS&Z211D=1702080209893917&Image_file_name=Akt%5F523%5CLab
oratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofi
1%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2
%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1

NHTepHeT-pecypcChbi:

http://lib.bsaa.edu.ru — 36 benropoackoro FAY
http://znanium.com — 36C «3HaHUYM»
http://e.lanbook.com — 3BC «JlaHb»
http://ebs.rgazu.ru — 36C «AgriLib»


http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
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4. KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHMSI YUEBHOW
T CTUTIIAHBI

KoHTposib u oueHKa pe3yabTaTOB OCBOCHHUS OO0IIe00pa3oBaTeIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTATHI, HAIIPaBICHHbIE
Ha ¢opMUpOBaHHE OOIMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMM MO pa3aenaM U
TEMaM COZEpKaHus yueOHOTro MaTepHaia.

KoHTposib ¥ o1ieHKa pe3yJIbTaTOB OCBOEHUS JUCUUIUIMHBI OCYIIECTBIISAECTCS
IIpEenoJaBareyieM B IIPOLIECCE  NPOBEICHUS  NPAKTUYECKUX  3aHATHUU U
71a00paTOPHBIX padOT, TECTUPOBAHHUSA, 4 TAKKE BBIIOJHEHUS OOYyYaroIIUMHUCA

HHAWBUIYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

Koa n Pazgea/Tema THun oueHOYHBIX MEPONPUATHH
HAUMEHOBAHME
(popmMupyembIX
KOMIIeTEeH Uil
OK 02 Pa3nen 1. buosorus kak
Hayka. JKuBbIE CHCTEMBI
U X OpraHu3anus
Paznen 2 Xumuueckuii KontposnbHas pabota «MoJekyaspHbIi
COCTaB U CTPOCHUE YPOBEHb OPTraHU3aLNH KUBOTO»
KJIETKU
OK-01, OK-02,| Xwumunueckuii coctaB | [Ipaktuueckas padota ««buonornveckas
OK-04 KieTku. Bona pPOJIb MUHEPAJIbHBIX BEUIECTB B
1 MUHEPAJIbHbIC o0ecreueHnt KU3HEACITEIbHOCTH
BEILECTBA OpraHU3MOB, MIPOSIBICHUS AucOaIaHca
MUHEPAJIbHBIX JJIEMEHTOB»
OK 01 buonornuecku Baxkusie |OLeHMBaeMasi JUCKYCCHsI IO BOIIPOCaM
OK 02 XUMHUYECKHUE JICKIITUU
OK 04 COEAMHEHUS BrlinonHenue u 3ammra 1abopaTopHbIX
CtpyKTypHO- pabor:
byHKIHOHATBHAS «Onpenenenne Butamuaa C B MpOAyKTax
OpraHu3alus KJIE€TOK  |[ATAHUS
«CpaBHEHUE CTPOECHUS KIIETOK PACTCHUN U
YKUBOTHBIX IO TOTOBBIM
MUKpOIpenapaTam»
[Ipaktuueckoe 3ansrtue. [IpeacraBienue
YCTHBIX COOOIIEHHH C MPE3eHTALUEH,
MOJTOTOBJIEHHBIX 110 TIEPEUHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX
npenojaaBaTeaeM
OK-01, OK-02, |Pa3nexn 3. OuenuBaeMasi UCKYCCHUSI: UCTIOJIb30BAHUE




OK-04 KusnenearenbHOCTb apryMeHToB Pemenune 3ana4 Ha
KJIETKU ONpeIeJICHUE MOCIIEI0BATEIIbHOCTH
HYKJICOTUIOB
OK 02 [Ipoucxoxenue @pOoHTAIIBHBIN ONPOC
OK 04 YeJioBeKa — aHTpornoreHes |Pa3paboTka JeHThl BpEMEHU
IIPOUCXOXK]ICHHUS YEIOBEKa
Paznen 4. Oxonorus
OK-01, OK-02, |Pa3znen 4. Pazmuoxenue u ([Ipaktuueckas padota « MHpekunoHHbIe
OK-04 VHIUBUYaJIbHOE 3a00JIeBaHUs U SIIUJIEMHUH B UCTOPUHU
pa3BUTHE OPTaHU3MOB yesoBeuecTBa. BakiuHaius kak
npoduIakTHKa HHPEKITHOHHBIX
3a00JIeBaHUI
OK-01, OK-02, |Pa3nexn 5. Pemenue 3ama4d Ha onpeneneHue
OK-04 HacnencrtBenHocts u BEPOSITHOCTHA BO3HUKHOBEHHUS
U3MEHYUBOCTD HACJIEICTBEHHBIX MTPU3HAKOB MPH MOHO-,
OpraHu3MOB JU-, TOJUTUOPUIHOM U aHAJIM3UPYIOIIEM
CKpEILIUBAaHUU, COCTABIICHUE
TEHOTUITUYECKUX CXEM CKpEIIUBaHUS
Pemenue 3amau Ha onpeneneHue
BEPOSITHOCTA BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MMPU3HAKOB
OK-01, OK-02, |Pa3gen 6. OBomtonnonHas |OneHnBaeMasi TUCKyCCHS
OK-04 ouomnorus [Ipaktuueckas padbora «CpaBHEHHE BUIOB
110 MOP(OJIOTHYECKOMY KPUTEPHUIO»
OK-01, OK-02, (Paznen 7. BosuukHnoBeHue | Tect
OK-04 Y pa3BUTHE KU3HU HA [Ipaktuueckas pabora «Bpemss u mnyTtu
3emie paccesieHHs YeJIOBEKa IO TIaHeTe»
OK-01, OK-02, [Pa3znen 8. Opranusmsl u  (IIpaktrueckas padota «Ilogcuér
OK-04, OK-07 |okpyxkatoiast cpena IJIOTHOCTH MOMYJISIIIUNA Pa3HbIX BUJIOB
pacTeHui»
OK-01, OK-02, [Pa3znen 9. CoobmectBau |Tect
OK-04, OK-07 |3xonoruueckue cuctemol |[Ipaktuyeckas padora “O1xomabl
[IK 1.3 npousBoAcTBa OlieHnBaeMasi JUCKYCCHUS
JlaGoparopHas paboTa:
"YMcTBeHHAs pabOTOCIIOCOOHOCTR"
OK 01 Pa3nen 10. Cenexmus BrimonHeHue kelica Ha aHAJIN3
OK 02 OpraHu3MOB, OCHOBBI UH(OPMAIUU O HAYYHBIX JOCTUKEHUSIX B
OK 04 OK-07 |OMOTEXHOJIOTHH 0071aCTH TEHETHYECKUX TEXHOJIOTHH,
IIK 1.3. KJIETOYHOW UH>KEHEPUH, TTUIIIEBBIX

OMOTEXHOJIOTHH (IT0 TPYTIIIaMm),




MIPECTABJIECHUE PE3YIbTATOB PELICHUS
KENCOB

OK 010K 02
OK 04 OK-07
[IK 1.3.

Paznen 11. Pemuenue
KEWCOB B 00J1aCTH
OMOTEXHOJIOTUH

Brimonnenue keiica Ha aHaIU3
uH(OPMAITUH O Pa3BUTH OMOTEXHOJIOTHUN
C IPUMEHEHUEM TEXHUYECKUX CUCTEM (110
rpyImam), IpeICTaBIeHUE PEe3yIbTaTOBR
pELIEHNS KEWCOB




