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1. HACIIOPT MPOT'PAMMBI YYEBHOM JUCIUILIAHBI
BHNOJIOI'UA

1. O6mas XapaKTepPUCTUKA padoueit NMPOrpamMmbl
001eo0pa3oBaTe/IbHOM JUCUUILIMHBI «BroJIorns»
1.1. MecTO0 IMCUMILIMHBI B CTPYKType 00pa30BaTe/IbHOIl MPOrpaMMbl
CIIO:
O6meoOpa3zoBaTenbHas AucuUIUinHA «buosorusy sBaseTcs 00s13aTeIbHOM
4acThl0  00IIe00pa30BaTeIbHOTO IMKJIa 00pa3oBaTebHONM TPOrpaMMbl B

cootBeTcTBUM ¢ PI'OC CIIO no cnennansroctr 21.02.19 3emiieyctpoiicTBO

1.2. Heau u muianupyemble pe3yJbTaTaM OCBOEHHUS TUCUMILINHBI:
1.2.1. Heanb aucCUMIIAHBI

CopnepxaHue MporpaMMbl 001IIe00pa30BaTeIbHON TUCIUIUTMHBI « bronorusy
HalpaBJICHO Ha JOCTIKEHHE pe3yJIbTaTOB €€ H3YyYCHHS B COOTBETCTBUU C
tpeboBanusiMu GI'OC COO ¢ yderoM MNpoPecCHOHATIBHON HaNpaBIE€HHOCTH
®I'OC CIIO. lenp uzydenust AuCHUILUIMHBL «buonorus» Ha 6a30BOM ypOBHE —
OBJaJICHUE  OOyYalolUMHUCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJILHOU
OpraHu3alMyd >KUBBIX CHCTEM Pa3HOr0 paHra H MPUOOpETeHUE YMEHHUI
WCIIOJIb30BaTh ATW 3HAHUS JJIsI TPAMOTHBIX JEWCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3JIMUHbBIX KU3HECHHBIX MPOOJIEM.
JlocTikeHue 1end HW3y4eHHsl JUCHUIUIMHBL «buomorus» Ha 6a30BOM ypoOBHE
o0OecrieunBaeTCs peleHueM CIICIYIOMMNX 3a1a4:
o OCBOCHHE OOYYaIOIIUMHCS CHUCTEMbI 3HAHUW O OMOJIOTMYECKUX TEOPHUSX,
YUYECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBHIIaX, CIyKallluX OCHOBOU
1 OPMUPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAyYHOTO TMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3AllMH, BbIAAIOLINXCA OTKPBITUSAX U COBPEMEHHBIX

HCCIICIOBAHUSIX B OMOJIOTHH;



o dbopMupoBaHUe y OOYYAIOMIMXCS TMO3HABATEIBHBIX, MHTEIICKTYATbHBIX U
TBOPUECKUX CIIOCOOHOCTEW B MPOIECCE aHaIM3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMU HAy4HBIX B3IVISIIOB, MJAEH M TOAXOJOB K HM3YyYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHU3aluy;

o CTAaHOBJICHHE Yy OOydwarommuxcsi oOImeld KyJabTyphbl, (QYHKIIMOHAIBHOU
I'PAaMOTHOCTH, Pa3BUTHUE YMEHUU OOBSICHATHh U OIIEHUBATh SIBJICHUSI OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U OMbBITA, IMOJYYEHHBIX MpHU
U3y4YEHUU OMOJIOTUH;

o dbopmupoBaHrue y OOy4YarOUIUXCS YMEHUW WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHWWA B TPAKTUYECKOW JESITEIILHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUI;

o BOCIIUTAaHUE YOKIEHHOCTH B BOBMOYKHOCTHU MMO3HAHUS YEJIOBEKOM >KMBOM
MPUPOJIbI, HEOOXOTUMOCTU OEPEKHOTO OTHOIICHUS K HEl, COOTIOICHUS ATHUYECKUX
HOPM IIPHU POBEJICHUN OUOJIOTMYECKUX UCCIIET0OBAHMIM;

o OCO3HAHHME I[EHHOCTH OWOJOTUYECKUX 3HAHUW JUIsl TOBBIMICHUS YPOBHS
AKOJIOTUUECKOUN KYIbTYpbl, 1Jisl GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUSI;

o MpUMEHEHNE MPUOOPETEHHBIX 3HAHWW M yMEHUW B TMOBCEIHEBHOU KU3HU
JUISl OLICHKH TIOCTEJCTBUM CBOEH JNESATEIBLHOCTH IO OTHOIIECHUIO K OKpY’Karouien
cpene, COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHHME U  COOJIIOJICHUE  MeEp

npoduiiakTUKK 3a001€BaHUM.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHUSI 0011e00pa30BaTeJIbLHOM
aucuIIMHEBI B c0oTBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

O6mue komnerenuu (nanee — OK) u npodeccuoHanbHbie KOMIETEHIIUU (J1aee —
[IK) ®I'OC CIIO B COOTHECEHHHM C JUYHOCTHBIMH, METANPEAMETHBIMU U
NpeIMETHBIMU pe3yJibTaTaMu oOydeHust 0Oa3zoBoro ypoBHs (manee — [IPO)

®I'OC COO npexncrasieHsl B TaOIHULIE:



1.2.2. IInanupyemble pe3y/ibTaThl OCBOCHUSA 0011€00pa30BaTeIbHON TUCUUILIHMHBI B cooTBeTcTBUM ¢ PI'OC CIIO
u Ha ocHoBe PI'OC COO

Koa n
HauMMeEHOBaHHe
(popmupyembIx
KOMIIeTeHI M

HJIaHpreMble pe3yJabTAaTbl OCBOCHHUA TUCHUITJIMHBI

Oo6muel

JucunniinHapHble2

OK 01. Bei6upats
CITOCOOBI
peleHus 3a1aq
npodeccroHaIbH
Ol JIeSITeTbHOCTH
IPUMEHUTEIIBHO K
Pa3TUIHBIM
KOHTEKCTaM

MP 05.B yactu TpyJ10BOTrO BOCIIUTAHUS:

- TOTOBHOCTh K TpPYAYy, OCO3HAaHHEC IIEHHOCTH
MacTepCTBa, TPYA0JIIO0HE;
- TOTOBHOCTh K  aKTHBHOM  JCSATCIBHOCTH

TEXHOJIOTUYECKOW W COLMAJIBHOW HAaIIPaBICHHOCTH,
CIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JEATEIbHOCTD;

- HHTEPEC K Pa3IMYHbIM cepam MpoPeccuoHaIbHON
NEeATEIbHOCTH,

[1P6.01.ChopMupOBaHHOCTh 3HAHUH O MECTE€ U POJH
ouonoruu B cCUCTEME HAy4YHOTO 3HaHUS;
(GYHKIIMOHAIBHOW  TPaMOTHOCTH  4eJlOBeKa Ui
peleHus )KU3HEHHBIX MPo0eMm;

[1P6.02.CpopmupoBaHHOCTH YMEHHUS pacKpbIBaTh

CoJlep KaHHe OCHOBOTOJIAraloIInX OMONOTHYECKUX

TEPMHHOB W TIOHSATHH: XU3Hb, KIETKa, TKaHb, OpPraH,

OpraHu3M, BHUJ, TMOMYJISAIHSI, HKOCHCTeMa, OWOICHO3,

ounocdepa; metabonusm (0OMEH BEUIECTB U MPEBpalllCHHE

OBnajsieHue YHUBEPCATbHBIMU y4eOHBIMH | DHEPTUH ), TOMEOCTa3 (CaMOoperyJisius), OnocuHTes Oenka,
MMO3HABATEILHBIMU JICHCTBUSIMMU: CTPYKTYpHast OpraHu3anus YKHBBIX CUCTEM,
MP 01. Ba3oBrle noruueckue JeUCTBUS: JTUCKPETHOCTh, CaMOpPEryJisiius, CaMOBOCHPOU3BEIICHUE
- CaMOCTOSITETILHO dbopmynrpoBaTh U | (penpoayKiusi),  HACIEACTBEHHOCTh,  HW3MEHYHBOCTb,
aKTyaJIM3upoBaTh MpPOOJIEeMy, pacCcMaTpuBaTh €€ | SHEPTO3aBUCUMOCTh, POCT U pa3BUTHE, YpPOBHEBas
BCECTOPOHHE; OpraHu3anus;

- ycraHaBiuBaTh cymiectBeHHbIM mnpu3Hak wuiu | [1P6.03.ChopmupoBaHHOCTH YMEHHUS PACKpbIBAThH




OCHOBaHWsI JUIsl CpaBHEHWA, KilacCUPUKAMKN U
0000IICHHS,

- OOpeneNiaTh UeNu  JIeSITEIbHOCTH,
napamMeTphbl U KPUTEPHUH UX JOCTHKEHUS;
- BBIIBJIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B
paccMaTpUBaEMBbIX SIBJIICHHSIX;

- BHOCHTHh KOPPEKTHBBI B JCSITCIBHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB IIEJISIM, OIICHUBATh PUCKHU
IIOCJICICTBUHN NEATEIHLHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE TMPU PEIICHUU
YKU3HEHHBIX MPOOIIeM

MP 03. ba3oBble ucciaenoBaTeIbCKue 1SHCTBUS:

- BIIaJICTh HaBBIKAMH Y4YE€OHO-HCCISA0BATEIBLCKON U
MPOCKTHOM JCATEIHHOCTHA, HABBIKAMU Pa3pCIICHHUSI
npoOJiem;

- BBIABJIATh TNPUYUHHO-CICJACTBEHHBIC CBSI3H U
aKTyaJIM3upOBaTh 3a7ady, BBIABUTATh THIOTE3Yy €€
pelIeHus, HaXOAUTh apTyMEHTBI JUIS JI0Ka3aTeIbCTBA
CBOMX YTBEpXKJCHHM, 3a7aBaTh IapaMeTpbl U
KPUTEPHUH PCIICHUS;

- aAHAIM3UPOBATH IIOJYYCHHBIE B XOJ€ PEIICHUS
3a71a9i  pe3yNbTaThl, KPUTHYECKH OIICHUBATh UX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH HW3MEHCHHE B
HOBBIX yCIIOBHSIX;

- YMETh TEpPEHOCUTh 3HAHWS B TO3HABATEIHHYIO U
MPAKTUIECKYIO 00JIaCTH KU3HEICATSTLHOCTH,
- yYMeTb HHTETPUPOBATh 3HAHUA W3
peAMETHBIX 001acTel;

3aJdaBaThb

pa3HbIX

COJZIepKaHUE OCHOBOIIOJIAraloIInuX OMOJIOTMYECKUX
TEOpUM W  THUIOTE3.  KIETOYHOM, XPOMOCOMHOM,
MYTallHOHHOM, YBOJIOIIMOHHOM, TPOUCXOKICHUS KU3HU U
YeJI0BCKA;

[1P6.04.ChpopMUpOBaHHOCTH yMEHUs pacKkpbIBaTh
OCHOBOTIOJIAralolIie  OHMOJNOTHYECKHE  3aKOHBI U
3akoHomepHoctu (I'. Mengens, T. Moprana, H.U.

BasuioBa, 3. I'ekkens, @. Mromnepa, K. bapa), rpanuiisi
YX IIPUMEHUMOCTH K )KUBBIM CUCTEMaM;
I1P6.05.ITpnobpereHre ombiTa MPUMEHEHHS OCHOBHBIX
METOJIOB  HAy4YHOIO IIO3HAHWUS, HCIIOJB3YEMBIX B
Ouwonornu: HAONIONCHHUS U OMHCAHUS >KUBBIX CHCTEM,
MPOLIECCOB W SIBIICHUW;, OPraHU3alMd W IPOBEACHUS
OMOJIOTMYECKOT0 SKCIEPUMEHTA, BBIJBIKCHUSI THUIIOTE3,
BBISIBJICHUS ~ 3aBUCUMOCTH  MEXIY  HCCIEAYyEMBIMU
BEJIMYMHAMH, OOBSICHEHHS TMOJYYEHHBIX PE3YyJIbTAaTOB U
dhopMyIHpOBaHUST BHIBOJAOB C MCIOJIb30BAHUEM HAyUHBIX
MOHSATHH, TEOPUMN U 3aKOHOB;

[1P6.06.ChopmupoBaHHOCTH yMEHUS BBIJICTISTh
CYIIECTBEHHbIC MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U

DYKapHOT;,  OJHOKJIETOYHBIX W  MHOTOKJICTOYHBIX
OpraHU3MOB, BHUJOB, OHOTCOIICHO30B M SKOCHCTEM;
OCOOCHHOCTH  mTpolleccoB  oOMeHa  BEIIECTB |
IpEeBpalllcHHs] 3HEPrud B KIETKe, (DOTOCHHTE3a,
IJIACTHYECKOro u HEPreTHUECKOTO oOMeHa,
XEMOCUHTE3a, MHUTO3a, Melo03a,  OILIOJIOTBOPEHHUS,

pPa3BUTHS W PA3MHOXKCHHS, WHIUBHAYATHHOTO Pa3BUTHS
opraHu3Ma (OHTOTeHe3a), OOphrOBl 3a CYIIECTBOBAHUE,




- BBIIBUT'aTh HOBBIE UJICH, ITPEJIaraTb OPUTMHAIIBHBIC
IIOAXO/bI U PELICHMUS;

- CIOCOOHOCTh UX MCIIOJIb30BaHUS B [T03HABATEIIBHON
Y COLIMAJIbHOM ITPAKTUKE

€CTECTBEHHOTO oTOOpA, BH1000pa30BaHUs,
IIPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpefie oOHWTaHus,
BIUSHUS KOMIIOHCHTOB JKOCHCTEM, aHTPOIOTCHHBIX
W3MEHEHUH B  DKOCHCTeMaxX CBOEM  MECTHOCTH,
KpyroBOpOTa BEIISCTB M MpEBpalllcHUE DSHEPIUU B
ouocdepe;

[1P6.08.ChopmupoBaHHOCTH YMEHUS peniaTth
OMOJIOTMYECKHUE 3aJlauyd, COCTaBIIATh T'C€HOTHITUYECKHUE
CXEMBbI CKpPEIIMBAHUS ISl Pa3HBIX THUIIOB HACIIEIOBaHMS
MIPU3HAKOB Yy OPraHW3MOB, COCTaBIIATh CXEMBI IepeHOca
BEIICCTB W DHEPrUM B SKocUcTeMax (IeNU IHTaHUsi,
TIUILEBBIE CETH)

OK 02.
Hcnonp30BaTh
COBPEMEHHBIC
Cpe/CTBa MOUCKa,
aHajau3a u
UHTEPIpPETaIUN
uH(popMaIK 1
UH(GOPMAIIMOHHBI
€ TEXHOJIOTUH JIJIs
BBITIOJTHEHUS
3a1a4y
npodeccruoHaIbH
OM JAEeATEIIbHOCTU

JIP 04. B 065acTi HEHHOCTH HAYYHOT'O MO3HAHUS:

- c(OpMHPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKM M  OOILIECTBEHHOW MpPaKTUKH,
OCHOBAHHOTI'O Ha JIAaJore KYJBTYD,

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecCTa B
MOJIUKYJIbTYPHOM MUPE;

- COBEPIICHCTBOBAHUE SA3BIKOBOM W YHUTATEIbCKOMU
KYJIBTYpPbl KaK CpEICTBAa B3aWUMOICHUCTBUS MEXKIY
JFOJbMU U TIO3HAHUSI MUPA;

- OCO3HaHHWE UEHHOCTM HAy4YHOM JEATEIbHOCTH,

TOTOBHOCTb OCYILECTBIISITh IIPOEKTHYIO "
MCCIIEOBATENBCKYI0 ACATEIbHOCTh WHIWBUAYAIBHO
U B IPYIIIIE;

MP 05. OsnajneHue yHUBEpPCAJIbHBIMH YUYEOHBIMU
N103HABATEJbHBIMU JACHCTBUSIMU:

I1P6.09.ChopmMupoBaHHOCTH YMEHUN KPUTHUYECKHU
OIIEHMBATh MH(OPMAITUIO OMOJIOTHYECKOTO COACPKAHMUS,
BKJTFOYAOIITYIO TICEBAOHAYYHBIC 3HAHUS U3 PA3TUIHBIX
HMCTOYHUKOB (CpeJICTBa MACCOBOM MH(OpMAIUU, HAYYHO-
MOMYJIIPHBIC MaTePUaIbl); MHTEPIPETUPOBATH ITUUCCKUE
aCTIIEKThl COBPEMEHHBIX MCCIICIOBAaHUHN B OMOJIOTHH,
MEIUITMHE, OMOTEXHOJOTUH;, pacCMaTPUBATh TJI00ATEHBIE
HKOJIOTHYECKUE TTPOOIEMbI COBPEMEHHOCTH,
(bopMHpPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIUIO;

c(hOpMHPOBAHHOCTh YMEHHH CO3/1aBaTh COOCTBEHHBIE
MMMCEMEHHBIE ¥ YCTHBIE COOOIICHHSI HA OCHOBE
Oronornyeckoi nHGOPMAITHN 13 HECKOIBKHAX
HMCTOYHHUKOB, TPAMOTHO HCITOJIb30BATh TOHATHHHBIH
amnmapaTt OMoJIOTUU




B) paboTa ¢ mHpOpMAITHEH:

- BIQJCTh HABBIKAMHU TOJy4YeHHS HHpOpMaIHMHU W3
UCTOYHUKOB  pa3HbIX  THUIOB, CaMOCTOSTEIILHO
OCYIIECTBJIATh TOWCK, aHAJIU3, CUCTCMATH3AIMI0 |
UHTEPIIPETANI0O MHOOPMALMK PA3IMYHBIX BHJIOB W
dbopm npeacTaBICHNUS,

- co3JaBaTh TEKCTHI B pa3IUYHBIX (opmarax ¢
y4eTOM Ha3Ha4YeHWs WHQPOpMAllMd ©  IICJIEBOK
ayTUTOPUH,  BbIOMpas  ONTHUMAIbHYIO  QopMmy
NIPEJICTABJICHUS U BU3YaTH3AIlHH,

- OIICHWBaTh  JIOCTOBEPHOCTH,  JISTUTUMHOCTB
UHPOpMAIIMU, €€ COOTBETCTBHUE IPABOBBIM W
MOPATBHO-3THYECKUM HOpMaM;

- HWCIOJIb30BaTh CpPEJACTBAa HMH(DOPMAIIMOHHBIX W
KOMMYHHKAIIMOHHBIX ~ TEXHOJOTHH B  PCHICHUH
KOT'HUTHUBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3allMOHHBIX  3aJa4 C coOMI0ICHNEM
TpeOOBaHUI IPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
THTUCHBI,  PECYpPCOCOCPEKEHHUS,  NPABOBBIX W
STHYECKUX  HOPM,  HOPM  HH(OPMAIMOHHOM
0C€301aCHOCTH;

- BJAJETh HAaBBIKAMH PACIIO3HABAHHUS U 3allUTHI
uHdopmary, HUHPOPMAIMOHHON  0e30macHOCTH
JUYHOCTH

OK 04.
OddexTuBHO
B3aMMOJICHICTBOBA
Th U pabOTaTh B

JIP 05. I'oTroBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTU U CaMOOIPENETIEHUIO;
MP  03. OBnajseHue  HaBbIKAMH  y4€OHO-

HCCIIEA0BATEIIbCKOM, TPOEKTHOM W  COLMAIBbHOU

I1P6.05.1TpnoOpereHre ombiTa IMPUMEHEHHS OCHOBHBIX
METOJIOB  HAy4YHOTO IIO3HAHMS, HCIOJIB3YEMBIX B
OuoJIoruu: HAONIOJECHUS M OIMCAHMS JKHBBIX CHCTEM,
MPOIIECCOB U SIBJICHUMN; OpraHu3allid U TPOBEJICHUS




KOJJICKTHUBEC U
KOMaHJI€C

JEATEIIbHOCTH;

MP 02. OBnanenue YHUBEPCAITbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUSIMU:

0) coBMeCTHas JIeSITeIbHOCTD:

- TOHMMaThb M  MCIOJIB30BAaTh IPEUMYIIECTBA
KOMaHJIHOM ¥ UHJIUBUAYaIbHOU pabOTHI;

- TMpUHUMATh I€JIM COBMECTHOM JEATEIbHOCTH,
OpPraHU30BBIBATh U KOOPJAMHUPOBATH JICUCTBUS IO €€
JIOCTUXKECHUIO: COCTaBJISITh IJIaH  JICHCTBUH,
pacnpeaeisiTh poJiM C Y4eTOM MHEHHUM Y4YaCTHUKOB
00CYyX/1aThb Pe3yabTaThl COBMECTHOM paOOTHI;

- KOOPJIMHMPOBATH M BBHITIOJHATH Pa0OTY B YCIOBHSIX
pealbHOTO, BHUPTYaJbHOTO MW KOMOWHHUPOBAHHOIO
B3aUMOJICUCTBUS;

- OCYHIIECTBISATH  TMO3UTUBHOE  CTpPATErHYECKOe
MOBEJICHUE B PA3IUYHBIX CHUTYAIUSX, MPOSIBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh HMHUIITUATUBHBIM
JIP 07. Osnanenue YHUBEPCAIbHBIMU
PEeryJISTUBHBIMU JICUCTBUSMU:

I') IPUHSTUE Ce0s U IPYTUX JIFOJICH:

- IIPUHUMATh MOTHUBBI U apPTYMEHTHI APYTHUX JIOJEH
MIpY aHAJIN3€ PE3YJIbTATOB JACATEIbHOCTH;

- MpU3HaBaTh CBOE MPABO W MPaBO APYTHUX JOACH Ha
OIINOKHU;

- pa3BHUBaTh CIIOCOOHOCThH MOHUMATh MUP C MO3UIUU
JIPYroro yejaoBeKa

OMOJIOTMYECKOT0 JKCICPUMEHTA, BBIIBIKCHHUS THIIOTE3,
BBISIBJICHUS ~ 3aBUCUMOCTH  MEXKIY  MCCIEAYyEMbIMU
BEJIMYMHAMH, OOBSICHEHHS IIOJIYyUYEHHBIX pE3yJIbTaTOB H
(dhopMyIHpOBaHUS BHIBOJOB C MCIOJIB30BAHHEM HAYUYHBIX
MOHSATHM, TEOPUM U 3aKOHOB

OK 07.
ConencTBoBaThL

JIP 14. B 001acTH 3KOJIOrHYECKOTO BOCITUTAHUS
- c(hOpMHUPOBAHHOCTb JKOJIOTUYECKON KYJIbTYPHI,

I1P6.07.ChopmMupoBaHHOCTH YMEHHUS IPHUMEHSTh
MOJIYYCHHBIC 3HAHUS JJIsi OOBSICHEHUS OWOJOTHYECKUX
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COXPaHEHUIO MOHMMAHHUE BIIUSHUS  COIMATbHO-DKOHOMUYECKHUX | MPOLIECCOB M SIBIICHUM, MJI MPUHSATUS TMPAKTUYECKUX
OKpYyXarouen MIPOIIECCOB HA COCTOSIHWE MPUPOHON W COIMATBHON | PEIICHUI B MMOBCEIHEBHOMN KU3HU C IETBI0 00CCTICUCHUS
cpensl, Cpelbl,  OCO3HaHHME  IJI00aJbHOrO  XapakTepa | 0€30MacHOCTH  CBOEro  370pOBbI M 3JI0POBbs
pecypcocOepekeH | SKOJIOrMYECKUX MpooIieM; OKPY’KaIOIIUX JII0JIeH, COOJI0IeHUsT 340pOBOro olpasa
U0, IPUMEHSTh - IUIAHUPOBAaHUE U OCYLIECTBJIEHUE JACHCTBUM B | )KU3HH, HOPM TI'PAMOTHOIO TOBEACHHS B OKpyKarouieh
3HaHUs 00 OKpYJ)Kalolllel cpelle Ha OCHOBE 3HaHMS IeJied | MpUPOAHOM  cpelle;  NMOHUMaHUE  HEO0OXOIUMOCTHU
U3MEHEHUU YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA; UCIIOJIb30BaHUSL JIOCTHXKEHUI COBPEMEHHOW OHOJOTHU U
KJIMMara, aKTUBHOE HENpPUATHE NEUCTBUM, MPUHOCIIIUX Bpend | OMOTEXHOIOTUI TUTSI paIMOHAILHOTO
PUHITUTIBI OKpY’KarolEen cpeae; MIPUPOIONIOIb30BAHUS
OepeKITUBOTO - YMEHHE TPOTHO3UPOBATh  HEOJIArONPUSITHHIC
IPOU3BOJICTBA, HKOJIOTUYECKUE TOCIEACTBUS  MPEANPUHHUMAEMBIX
3¢ pexTUBHO JNEUCTBUH, TPEAOTBPALIATH UX;
JEeNCTBOBATh B - pacuIMpeHue OMbITa JIEATEIIBHOCTH SKOJOTMYECKON
Ype3BbIUAHBIX HaIpaBJIEHHOCTH;
CUTYaIUsIX - OBJIaJIEHUE HABBIKAMM YUYEOHO-HCCIEI0BATENbCKOM,

MIPOEKTHOM U COLMAIbHOM JEATEIbHOCTH
IIK 1.3. MP 05. VYwMenue  wucnoiap3oBaTh  CpeEICTBa .
Brimonuarts UH(pOPMAITMOHHBIX u KOMMYHHUKAIITMOHHBIX [1P6.14.Bnanenue HaBblkamn paboTel ¢ HquOpMaHHeIf
rpabudeckue Texmonornii  (mamee - WKT) B  pemeHun OMOJIOTMYECKOTO COAEPKAHUSI, IPEJICTABIIEHHON B pa3HOM
paboThI IO KOTHUTUBHBIX, KOMMYHUKATHBHBIX u | dopme (B BuEe TekcTa, Ta6HHqu’IX AQHHBIX,  CXCM,
COCTaBJICHUIO OpraHM3allMOHHBIX 33734 C COOIOICHUEM rpauKoB,  JMAarpamMM, — MOJENeH,  H300pakeHHii),
KapTorpadIIeckn | TpeGOBAHHIT PrOHOMHKH, TEXHHKH Ge3omacHocTd, | KPATHUECKOro  aHann3a MHQOPMAIMM M OUEHKH  ee
X MaTepHasIoB TUTHMEHBI,  pecypcocOepekeHHs,  IpaBoBpix — u | AOCTOBCPHOCTH,
IIK 3.4. TUYECKUX HOPM, HOpM UH(OpPMaIMOHHON
OcyuiecTBIAThH 0€30MacCHOCTH.
coop,
CUCTEMaTHU3ALINIO

M HAKOIIJICHHUC
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uH(popMaruH,
HEOOXOIUMOM 1T

onpeieNeHus
KaJacTpOBOU

CTOMMOCTH

00BEKTOB

HEJIBIOKUMOCTH

11K 4.3. MP 01. YMeHHne caMOCTOSTEbHO OMNPEACIISITh LEIH

OCyIIeCTBIIATE NeSITeIbHOCTH U COCTaBJIATH IUIAHBI JEATEbHOCTH, I1P6.01.ITonnmanue _ croco6os IOy 9CHHA
KOHTPOITD CAMOCTOATEIBHO OCYMIECTRIATS, KOHTPOIHPOBATS H OUOJIOTHYECKHUX 3HAHUIL, HAJIMYME OMBITA WCIIOIb30BAHUS
HCTIONB30BAHNS M | KODPEKTHPOBATh JIESATENBHOCT; HCTIONb30BaTh Bee | METOOB OHONIOTHH C HCIBIO H3YHCHIA HKHIBBIX 00BEKTOB,
OXpaHbI BO3MO>KHBIE pecypchl s OCTH KeHs | OMOTOTHUECKHX  SIBICHHH M TIPOLIECCOB: HabmiofeHue,
3eMeJTbHBIX MOCTABIEHHBIX IleNeil W peamuzauuu  raHop | OMMCaHHUC,  TIPOBCACHUC  HECIOMKHBIX OMOJTOTMYECKHX

pecypcos. [IK
4.4.
PazpabaTriBatTh
MPUPOJOOXPAHHBI
€ MEpOIPHUSITHUS..

ACATCIBbHOCTH, BBI6I/IpaTB YCIICIIHBIC CTPATCru B
Pa3IMYHBIX CUTYAlUAX.

ONBITOB W  JKCIIEPUMEHTOB, B TOM 4YHCIE C
WCITOJIb30BAHUEM aHAJIOTOBBIX M IMHU(PPOBBIX MPUOOPOB H
WHCTPYMEHTOB;
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2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUILIMHBI
2.1. O0bem yueOHOM AUCHHMIIMHBI H BUABI Y4eOHOH padoThl

Bua yyeOHoOM padoThI Oo6bem B yacax
O0bem 00pa3oBaTeIbHONM NPOrpaMMbl AMCUMILIMHBL | 80
B T.Y.
OcHOBHOE coaeprkaHue 70
B T. 4.:
TEOpPETUIECKOE 00yUCHHE 32
IIPAKTUYECKUE 3aHATHUSA 22
JabopaTOpHBIC 3aHATHS 16
IIpodeccuoHaAIbHO-OPUEHTHPOBAHHOE COIEPKAHUE 10
(cogep:xkaHMe NPUKJIATHOTO MOTYJIA)
TEOPETUUYECKOE 00yUCHHE 2
MPAKTUYECKUE 3aHITHUS 6
1ab0paTOpHBIC 3aHATHS 2

Torosas arrecranus B popme auddepeHnpoBaHHOTO 3a4eTa — 2 CEMECTP




2.2. TemaTu4ecKuii JIAH M colep:KaHMe Y4eOHOM TUCHMIIMHBI  bBuoJsiorus

O0p | ®opmupye
HaunmeHoBaHue Coaeprxanue yueOHOro Mareprasa (0CHOBHOE M NPO(eCCHOHAILHO-OPHEHTHPOBAHHOE), JIA00PATOPHBIE U | €M MBble
pa3iesioB U TeM NpaKkTHYeCKUue padoThl, CAMOCTOSAITEIbHASI padoTa 00y4yalomUXcsl, UHINBHAYAJIbHBIH MPOEKT 4aco |KOMIeTeHI
B UM
1 2 3 4
Pasnen 1. buosiorus kak Hayka. 2KuBble CHCTEMbI U MX OPTraHU3aIUsA
Tema 1.1. OcHoBHOe co/iep:KaHue 2 OK 2
buonorus kak Hayka. Teopernueckoe o0yueHune: 2
O61as "
XapaKTepHCTUKA KU3HA Jlexmust Nel. CoBpeMeHHBIC OTpAciid OMOJIOTMYECKUX 3HaHUN. CBsI3b OMOJIOTHU C IPYTUMHU HayKaMK: OMOXUMUS, | 2
ouodusuka, Ononuka, resoreorpadus u ap. Ponb u mecro 6uonoruu B GOPMUPOBAHUN COBPEMEHHOW HAYYHOMH
KapTUHBl MHpa. YPOBHU OpraHu3anuu >KuBoW matepun. OOImias XapaKTepUCTHUKA KU3HH, CBOMCTBA KHUBBIX
cucteM. XMMHUYECKHI COCTaB KIETOK
Pa3nes 2 XuMH4YeCKH COCTAB M CTPOCHUE KJIETKH 12 OK-01,
Tewma 2.1. Copepxanue yueOHOTO MaTepralia 4 OK-02,
XUMHUYECKUH COCTAB =
etk Boxa Jlekums Ne2. X¥MUYECKUN COCTaB KJIETKH. XUMHUYECKUE JIEMEHThI: MAaKpO3JIEMEHThI, MUKPO3JIEeMEHTHI. Bona | 2 OK-04
" MI/IHep‘anBHHe Y MHUHEpalibHbIe BellecTBa. DYHKIIMU BOJIbI U MHUHEPAIbHBIX BEHIECTB B KieTke. [loanepxanue 0CMOTHYECKOTO
OanaHca
BElIECTBa
[MpakTHYeckne 3aHATHS
IIpakTnueckas padora Ne 1 «buonoruueckas poiab MUHEpalbHBIX BEIIECTB B oOecrneueHuu | 2
KU3HECSITSIIbHOCTH OPraHNU3MOB, MPOSIBJICHUS JrcOaTaHca MUHEPAIBHBIX JJIEMEHTOBY
Tema 2.2. Coneprkanue yueOHOro MaTepuasa 4
buosiornuecku BaxxHbIC
IMITIECKIC Jlekuust Ne3. Benku. CoctaB u cTpoeHHe OENKOB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. Hesamenumsbie u | 2
COCTHHEHHS 3aMEHUMBbIE aMHUHOKHUCIIOTBI. AMHUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPBI OCIKOBOM MOJIEKYJIbI (TIEpBHUYHAS,

BTOpPHYHAs!, TPETHYHAsI U YETBEPTHYHAs CTPYKTYypa). XUMHUYECKUE CBOWCTBa OenkoB. buonornueckue QyHKImu
OenkoB. depMeHTH — OHoJOrMueckue Katanuzatopbl. CTpoeHHe (QepMeHTa: aKTHBHBIM LIEHTpP, cyOcTpaTHas
cneuupuynoctb. Kopepmentsl. Buramunbl. OTinyns GepMEHTOB OT HEOPTaHUUECKUX KAaTalu3aTOpPOB.

14




VYrneBoasl: MOHOcaxapuisl (TIIOKO3a, pub03a M J1e30KCHUprO03a), AuMcaxapuibl (caxaposa, JaKTo3a) |
nojgucaxapuabl  (Kpaxmal, TIJIMKOTeH, Ie/unono3a). buonorndyeckue QyHKUuM yrieBomoB. Jlumuasl:
Tpurnuuepuabl, Gochomunuasl, crepoussl. I'uapodunsHo-ruapododHbie cBoiicTBa. buonornueckue GyHKIUN
munuoB. CpaBHEHHUE YTJIEBOJIOB, OCITKOB W JIMITHUIOB KaK UCTOYHUKOB 3Hepruu. HyknenHosbie kucinotsl: JJTHK
u PHK. Hyxneotuasl — MoHOMEpH! HYKJIEHHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu IHK. Crpoenue n ¢pyHkuuu
PHK. AT®: ctpoeHnue u GyHKIIMU

JlaGoparopHble 3aHATH (Ha BEIOOp IpernoaaBaTesis)

JlabGopatopnas padora Ne 1 «Onpenenenue putaMuda C B IpOyKTax MUTaHUSD)

Tema 2.3
CrpyKTypHO-
byHKIIMOHAIbHAs

opraHu3anus KJICTOK

Copepxanue yueOHOTo MaTepuaa

Jlexuusi Ne4. I{uronorust — Hayka o kierke. Kinetounas teopust — npumep B3auMOJICHCTBUS U U (aKTOB B
Hay4YHOM I[1I03HAHUHU. METObl U3yUYEHHUs KIIETKU.

Krerka kak nenocrtHas xuBas cuctema. OOuye npru3HaKy KJIETOK: 3aMKHYTasi HapyHasi MeMOpaHa, MOJIEKYJIbI
JHK kax reHeTnyeckuii anmnapar, cuicTeMa cuHTe3a Oenka.

Tunsl KI€TOK: 3yKapuoTHyecKkas U mpokapuotuyeckas. OCOOEHHOCTH CTPOEHMS NMPOKAPUOTHUECKON KIIETKH.
Knerounass crenka Oakrtepuil. CTpoeHHE 3yKapHOTHUECKOW KieTKH. OCHOBHBIE OTJIMYHMS PACTUTEIHHOH,
KUBOTHOM M TpuOHOHN KieTku. [loBEpXHOCTHBIE CTPYKTYphl KIIETOK— KJIETOYHAs CTEHKA, TJIMKOKAIMKC, MX
¢yskuuu. [Inazmatuueckas MmeMOpaHa, ee CBOMCTBA U (DyHKIUH.

Hutorutasma u ee opranouasl. OqHomemOpannbie opranounsl kinetku: DIIC, anmapar ['onbmku, JTM30COMBI.
[TosryaBTOHOMHBIE OPraHOMJIbI KIETKH: MUTOXOHIAPHH, IIacTHibl. [IporcxoxaeHne MUTOXOHAPUN U IIJIACTHI.
Bunsl mactun. HemeMOpaHHBIE OpraHOMABI KJIETKU: PUOOCOMBI, KJICTOYHBIN LIEHTP, LEHTPHUOJIU, PECHUYKH,
KryTuku. OyHKIMN OpraHoMAOB KIETKH. Britouenus. Sapo — perynsatopHelil neHTp KieTkd. CTpoeHue sapa:
siiepHasi 000104Ka, KapHoIuiazMa, XpOMaTHH, SIPBIIIKO. XpoMOcOMbl. TpaHCIOPT BELIECTB B KIETKE

(NS I SN B \S N S

JlaGopaTopHbIe 3aHATHS:

JlabopaTropnasi padora Ne2. CpaBHeHUE CTPOCHUS KJIETOK PACTEHUN U KUBOTHBIX MO TOTOBBIM
MHUKponpenaparam

\S}

Pa3gen 3. /KuzHeaeaTeJIbHOCTDL KJIETKH

Tema 3.1.
OOMeEH BelIeCcTB U
npeBpalieHre YHEPTUU

B KJICTKEC

OcHoBHOe coiep:KaHue

Copepxanue yueOHOTO MaTepHralia

Jlekuus NeS. ITonatue metabonu3m. ACCUMUIIAIMS U JUCCUMIIIALINS — JIBE CTOPOHBI MeTa0on3Ma. THUIbl
oOMeHa BEIIeCTB: aBTOTPO(MHBIN U TeTepoTpOodHBIN, adpOoOHBIH 1 aHadpoOHbIN. [macTuueckuii oOMeH.
dPorocuHTe3. XEMOCHHTE3

N D |

OK-01,
OK-02,
OK-04
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Tema 3.2.
Buocuures Oenka

Copepxanue yueOHOTO MaTepralia

Jlexmust Ne6. Peakiiuu maTpuanoro cunresa. [ enerndeckas nuapopmanus u JJHK. Peannszanus reneTudeckoit
uHpopManuy B KiIeTke. [ eHeTndeckuii Ko U ero cBoiicTBa. TpaHckpunuus — MaTpuuHbli cuate3 PHK.
Tpancnsamus — 6GnocuHTe3 Oenka. Jramnbl Tpancasauuu. KogupoBanue amuHokucaot. Poias pubocom B
OmocuHTe3e Oenka

HpaKTI/I‘ICCKOG 3aHATHUC

HpaKTI/I'—IeCKaH paﬁoTa Ne 2. «Pemenne 3aa4 Ha OIPCACIICHUC TOCICAOBATCIbHOCTH HYKIICOTUAOB»

Tema 3.3.
Bupycsl

Coneprkanne yueOHOT0O MaTepuasa

I[IpakTH4yeckune 3aHATHS

IIpakTnueckas padora Ne 3. Hexnerounsie popmbl kxu3HU — BUpycChl. Mctopust oTkpbiTus Bupycos (. U.

NBanoBckuii). OCOOEHHOCTH CTPOCHUS U )KMU3HEHHOTO 1IUKJIa BUpycoB. baktepruodaru. bonesnu pactenuit,

KHUBOTHBIX U Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc ummyHnoaeduuura yenoseka (BUY) — Bo30yauTens
CIIM da. ITpodumiiakTuka pacupoCTpaHEeHUsl BUPYCHBIX 3a00J1€BaHUI

N NN NN

Pa3zgen 4. Pa3dMHOKeHHE U HHAUBUAYAJIBbHOC Pa3BUTHEC OPTAaHU3MOB

Tema 4. 1. )KuzHeHHBIH

OUKJI KJIICTKH.

Coneprkanne yueOHOT0O MaTepuasa

Jlexmust Ne7. KiteToUHBIN 1TUKII, WK )KU3HEHHBIN UK KIeTKUA. HTepdasza u mutos. [Iporecce, mporekaromue
B uHTepdaze. Perumkanus — peakuus marpuunoro cuaresa JJHK. Ctpoerne xpomocom. XpoMOCOMHBII HabOp
— KapuoTuI. JIurionaHbIi U raruionAHbIA XpOMOCOMHBIE HA0OphI. XpoMaTubsl. LluTonoruueckre OCHOBbI
Pa3MHOXKEHUS U UHAMBUIYAJIILHOTO Pa3BUTHsI OpraHu3MoB. Jlenenue kietku — Muto3. Ctaguu MUTO3a.
[Iporuieccel, mpoucXoAIIMe HA pa3HbIX CTaAUsIX MUTO3a. bronorudeckuii cMpici muto3a. [Iporpammupyemast
rU0€eb KIETKH - alloNTo3

JlaGopaTopHble 3aHATHSA:

JlabopaTtopnasi padora Ne3. MuT03 B KJIE€TKaxX KOpEIIKa JIyKa.

OK-01,
OK-02,
OK-04

Tema 4.2.
®opMBbI pa3MHOKEHUS
OpraHu3MOB

Copepxanue yueOHOTO MaTepHralia

Jlekuusi Ne§. dopmbl pa3sMHOXKEHHS OpPraHM3MOB: Oecrojoe U MojoBoe. Buabl Oecronoro pa3MHOXKEHHS:
JIefieHHe Ha/JBO€ M MOYKOBAaHME OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHE, BEr€TaTHBHOE Pa3MHOXKEHHE.
HckyccTBeHHOE KIIOHMPOBAHUE OPTaHU3MOB, €TI0 3HAUCHHE JJIs1 CEJICKIUH.

[TonoBoe pazMHOXKeHHE, ero OTauuus oT 6ecnosoro. Meito3. Ctaauu meiiosa. [Ipoueccs, mpoucxoasiyme Ha
cragusix meiosa. [losenenne xpomocoM B Merio3e. KpoccrnHrosep. bruosornueckuii CMbICII M 3HAYEHHE MEH03a.
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I'amerorenes — nporecc 06pa3zoBaHuUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE jK€1€3bl: CEMEHHUKH U
anyHuKU. OOpa3oBaHUE U pa3BUTHE TOJOBBIX KJIETOK — raMeT (CIepMaTo30U/1, SIHIEKIeTKa) — cliepMaToreHe3 U
ooreHe3. OcoOeHHOCTH CTPOSHHsI AUIEKIETOK M criepMaTo30u10B. OmiogoTBopenue. [laprenorenes

Tema 4.3. Coneprxanue yueOHOTro MaTepuana 3
paiiilfeﬂ(?g:;;;ﬁ% Jlekuusi Ne8. MunuBuayanpbHOe pa3BuThe (OHTOTEHE3). DMOpHOHANbHOE pa3BuUTHE (IMOpHoreHes). Dtamsbl | |
SMOpPHUOHAIBHOTO  Pa3BUTHS Yy TIO3BOHOYHBIX JKUBOTHBIX: JIpOOJIGHWE, TacTPyJslus, OpraHoreHes.
[TocTaomMOproHanbHOe pa3BuUTHE. THIBI MOCTAIMOPUOHAIBHOTO PAa3BUTHUS: MPSIMOE, HEMpsMoe (JTHYUHOYHOER).
Bnusinue cpenpl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE yponacTBa. Poct u
pa3Butue pacteHuid. OHTOreHe3 LIBETKOBOTO PACTEHHUsS: ABOMHOE OIJIOJIOTBOPEHHUE, CTPOCHUE CEMEHH, CTaIUN
pa3BUTUA
I[IpakTHYecKkne 3aHATHS: 2
IIpakTuueckass padora Ne 4. «UudexknuonHsie 3a007€BaHUS MW SIHUJIEMHH B HCTOPUU delioBeuecTsa. | |
Bakrunarwsi kak npoduIakTika HHOEKIMOHHBIX 3200ICBaHMID
KonTponbhas padorta no Teme MonekyaspHblii YPOBEHb OpraHU3aluuU )KUBOTO 1
Paspnen 5. HaciieacTBeHHOCTH U M3MEHYHUBOCTH OPraHU3MOB 16
Tema 5.1. Coneprkanne yaeOHOT0O MaTepuasa 3 OK-01,
iiﬁig;g;f;;:TH Jlekuust Ne9. OcHOBHbIE MMOHSATHUS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHsl ['. Menzens 1 OK-02,
(MOHOTHOpPHIHOE ¥ OJUTHOPHIHOE CKpeluBanue). B3zanmoaeiicTBie reHoB OK-04
IIpakTyeckmne 3aHATHSA: 2
IpakTuyeckas padora Ne 5. Pemienue 3a1a4 Ha onpesiesieHHe BEPOATHOCTA BO3HUKHOBEHHS HACIEACTBEHHBIX | 2
MIPU3HAKOB MPU MOHO-, IH-, TIOJTUTHOPUIHOM M aHATU3UPYIOMIEM CKPEIINBAHUH, COCTABICHUE TeHOTUITMYECKIX
CXEM CKpElIMBaHUs
Tema 5.2 Coneprkanue yueOHOTo MaTepuasa 3
Cuennennoe
HACIEIOBAHNE Jleknust Ne9. 3akonsl T. Moprana. CuemieHHOe HaclieoOBaHUE T'eHOB, HapylleHue cuerienus. Hacnenosanue | 1
PH3HAKOE MIPU3HAKOB, CIIETUICHHBIX C TIOJIOM
IMpakTyeckue 3aHATHS: 2
IIpakTuyeckas padora Ne 6. Pemenue 3a1a4 Ha onpeaesieHue BEPOSITHOCTH BOZBHUKHOBEHUSI HACIEACTBEHHBIX | 2
MIPU3HAKOB IPH CLETNICHHOM HACJIEA0BAHUH, COCTABJICHUE T€HOTUIMMMYECKUX CXEM CKpPEILIMBAHMS
Tema 5.3 OcHoBHOe coep:KkaHue 5
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3aKOHOMEPHOCTH
MU3MEHYMBOCTH

Jleknust Nel0. M3meHunBoCTh. Bujbl M3MEHYMBOCTH: HEHACIEACTBEHHAs U HacleACTBeHHas. Ponb cpeabl B
HEHACJICJICTBEHHON M3MEHYMBOCTH. XapaKTePUCTUKA MOIU(PUKAIMOHHON M3MEHYMBOCTH. BapuanmoHHBIA s
U BapualoHHas kpuas. Hopma peaknuu npusHaka. KojlnuecTBeHHbIE U KaUECTBEHHBIE MMPU3HAKU U UX HOpMaA
peakiuu. CBorcTBa MOAM(UKAITMOHHOW U3MEHYMBOCTH.

HpaRanecmle 3aHATHSA:

HpaKTI/I'—IeCKaﬂ paﬁoTa Ne 7 Pemenne 3aaa4 Ha OIpEaACICHUEC BEPOATHOCTH BOSHUKHOBCHHA HACJICACTBCHHBIX
IIPHU3HAKOB IIPU PA3JIMYHBIX THIIAX BBaHMOI[eﬁCTBHH T'CHOB, COCTABJICHUC I'CHOTHUIIMYCCKHUX CXCM CKPCIIUMBAHUA

JlaGopaTopHble 3aHATHSA:

JlaGopaTopnasa paGora Ned. Ananu3 (HeHOTUIMUECKOW M3MEHUMBOCTHU: IOCTPOCHUE BApPHALMOHHOTO psAla U
BAPHUAITMOHHON KPUBOM.

Tema 5.4.
I'enetnka yeaoBeka

Conepixanue yueOHOrO MaTepuaia

Jlekuusi Nel0. ['eneruka wyenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOJIbI TEHETHKM YEJIOBEKa:
TeHEAJIOrnYeCcKuii, OJM3HELOBBbIA, NHUTOTCHETUYECKUH, OUOXUMHUYECKUIH, MOJEKYJISIPHO-TCHETUYECKUM.
CoBpeMeHHOE OIpe/iesieHue TeHOTUIIA: MOJHOT€HOMHOE CEKBEHHUPOBAHKE, T€HOTUIIMPOBAHHUE, B TOM YHCIIE C
nomoipto [I[P-ananu3a. HacnenctBeHHble 3a0oseBaHusi 4YeloBeKa: TEHHbIE 0oje3HHM, OOJE3HH C
HAaCJIEJCTBEHHOH MPEAPACIION0KEHHOCThI0, XpOMOCOMHBIEC 00s1e3Hn. COMaTHYECKHE U TeHEPATUBHBIC MYTAIIHH.
CrBonoBble kieTKU. IIpuHUUOBI 3710poBOro 00pa3a >KU3HM, JUATHOCTUKU, NPOMUIAKTUKM U JICUEHUS
TeHETUYECKUX 00se3Hel. MeanKo-TeHeTHIEeCKOEe KOHCYJIbTHPOBAHHE.

IIpakTHYecKHe 3aHATHSA:

[IpakTnyeckas padora Ne 8 «3HaueHUEe T€HETUKU VIS CEIEKIUU U METULIUHBI»

IIpakTnueckas padora Ne 9 «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEITOBEKa»

Kontponsnas padora CtpoeHue U pyHKIIUN OpraHu3Ma

Pa3nesa 6. DBOIOIHOHHAA OHOJIOTHUA

Tema 6.1. Uctopus
HBOJIFOLIMOHHOTO

YYCHHUS.

OcHoBHOe coiep:KaHue

Teopernueckoe o0yueHue:

Jlekuust Nell. [IpeanochUIKM BO3HUKHOBEHHS SBOJIIOIIMOHHONW TEOPUH. DBOJIIOIMOHHASI TEOPHUS U €€ MECTO B
Ouwosoruu. BrnusHHUe SBONIOIMOHHOW TEOpUM Ha pa3BUTHE OHOJOTUM M JApyrux Hayk. CBUAETEThCTBA
spomonuu. IlaneoHToNOrHYeCKHe: MOCISIOBATEILHOCTE MOSBICHUS BHJOB B MaJICOHTOJOTMUYCCKOM JICTOIHCH,
nepexoiHbie (hopmbl. bruoreorpadgudeckue: CXOACTBO M paznmmuue dayH W (QJop MaTepukoB M OCTPOBOB.

OK-01,
OK-02,
OK-04
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DOMOpHOJIOTHYECKUE: CXOACTBA M Pa3IUuusi SMOPHOHOB pPAa3HBIX BHUJAOB IO3BOHOYHBIX. CpaBHHUTEIBHO-
AHATOMUYECKUE: TOMOJIOTHMYHBIC, QHAJIOTMYHBIC, PYJUMCHTAPHBIC OpraHbl, aTaBU3MblL. MONEKYJIIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METaOOIMYECKHX IyTeH y Bcex
JKUBBIX OPTaHU3MOB.

OpomonmonHas teopus Y. Jlapsuna. [Ipeanocbuiku BO3HUKHOBEHUS JapBUHM3MA. J[BIKYIIME CHUIIbI 3BOIIOLUN
BUZ0B 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHME IPU OrPAHUYEHHOCTU PECYPCOB, HEOIpeaesIEHHAs
M3MEHYMBOCTh, 00pb0a 3a CyNIeCTBOBAaHHNE, ECTECTBEHHBII 0TOOD)

Tema 6.2.
MukposBoaronus

Copepxanue yueOHOTo MaTepuaa

Jlekmust Nell. Cunrtermyeckas teopusi 3Bojitonnu (CTD) u e€ OCHOBHBIE MOJIOKEHUS. MUKPOIBOIIOLKSA.
[Momynsnus Kak eIUHUIA BUJA U BOJFOIHH.

JBmxymue cuibl ((pakTOpbI)3BONIOLMKE BUAOB B mHpupojae. MyTalMOHHBIA Mpolecc W KOMOMHATHBHAS
U3MEHYMBOCTh. [lomyssimoHHbIe BOJIHBI W npeiid reHoB. M3omsnust m murpanus. EcrecTBeHHBIH 0TOOp —
HaMpaBJIAOMUNA pakTop 3BotOIMU. DOpMbI ecTecTBeHHOro 0TOOpa. [IpHcrnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT 3BOMOLUU. [IpuMepsl MPUCIOCOOICHHH Y OpraHn3MoB. Apomopdo3bl u wauoagantanuu. Bun u
BuiooopazoBanue. Kpurepuu Buga. OcHoBHBIE (OPMBI BHI000pa30BaHMsL: reorpapuueckoe, IKOJOTHIECKOe

Tema 6.3.

MakposBosnronus.

Copepxanue yueOHOro MaTepualia

Jlekmusa Nel2. MakposBomtonst. DopMbl  3BOMIONMU:  (QHUIETHYECKAs,, AUBEPreHTHAs, KOHBEPreHTHas,
napajuiesnbHas. HeoOpatuMocTh 3BONIIOIHMH

JlaGopaTopHbIe 3aHATHS:

JlabopaTropnasi padora NeS5. «CpaBHeHHE BUIOB 110 MOP(POJIOTUIECKOMY KPUTEPHIO»
i «Onucanue NpUcnocobJISHHOCTH OPraHU3Ma U €€ OTHOCUTEIFHOTO XapaKTepay

Pa3zpnen 7. Bo3HUKHOBeHHE U pa3BUTHE KU3HHM HA 3emuie

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Copepxanue yueOHOTO MaTepHralia

Jlexuus Nel2. /loHayuHble IIpeCcTaBICHUS O 3apOXKACHUM >kKU3HU. HayuHble runore3sl BOSHUKHOBEHMSI JKU3HU
Ha 3emiie: abuoreHe3 M MaHcIepMus. XUMUYecKasi SBOMIOIMSA. AOMOTeHHbBIN CHHTE3 OPraHUYEeCKHX BEIIEeCTB U3
HEOPraHWYECKUX. OKCIEPUMEHTAIIbHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3Boitonuu. HavanmpHble 3Tambl
ouonornueckoit 3posronun. [ unoreza PHK- mupa. @opmupoBanre MEMOpaHHBIX CTPYKTYP M BOZHHKHOBEHHE
npoTokyeTkH. [lepBble KieTku U ux 3Bostonus. @opMUpPOBaHUE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.
PazBuTue xu3nu Ha 3emiie 1o spam u nepuojam. Katapxei. Apxeiickas u npotepo3oickas spsl. [laneo3oiickas
9pa U e€ nepuo/ibl: KEMOPUNCKUN, OPAOBUKCKUI, CUITYpUIICKUH, IEBOHCKUN, KAMEHHOYTOJIbHBIHN, IEPMCKUH.
Me3so30lickas 3pa U €€ MepuoJibl: TPUACOBBIN, FOPCKUM, MenoBoM. KaiiHo30lcKas spa U e€ epruobl:
I1aJICOT€HOBBII, HEOT€HOBBIM, AHTPOIIOT€HOBBIH.

OK-01,
OK-02,
OK-04,
OK-07
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JlaGopaTopHbIe 3aHITHSI: 2
JlaGopaTtopnas padora Ne6. PazpuTue oprann4eckoro Mupa. 2
Tema 7.2 OcHoBHOE conepxxaHue 2
Cucrema
OPTAHHYCCKOTO MHDA. JlaGopaTopHble 3aHATHS: 2
[poncxoxneHue JlaboparopHasi pabora Ne7. AHann3 ¥ OLEHKA Pa3JIMYHbIX TUIIOTE3 IPOUCXO0KICHHUS )KU3HU 2
4eJIOBEKA aHTPOIIOIEHES
Tema 7.3. Coneprkanne yueOHOT0O MaTepuasa
OCHOBHBIE CTaIUNA =
SBOJIOLIN 1eITOBEKA Jlekuus N913.vOCHOBHBIe CTAJUM M BETBH DBOJIOLMHU 4€/IOBEKA: ABCTPATOIHTEKH, Yenosek ymensiid, Yenosek | 2
npsMoxoaunii, YenoBek HeaHaepTalbCKuid, YeaoBeK pa3yMHBIM coBpeMeHHOro Tumna. Haxonku mckonaembix
OCTaHKOB, BpeMs CYILIIECTBOBaHMsI, 00JIaCTh pacpOCTpaHeHusl, 00BEM rOJIOBHOTO MO3Ta, 00pa3 JKU3HU, OPYIHSL.
UYenoBeueckne packl. OCHOBHBIE OOJIBIIME pAChl: €BpOIEOHHAs (€Bpa3uiickas), HErpo-aBCTPaJIOUIAHAS
(3KBaTOpuUaNbHas), MOHTOJIOMIHAs (a3uaTCKO-aMepUKaHCKas). UepTsl NPHUCIIOCOOJEHHOCTH MpeAcTaBUTeNnei
YeJIOBEYECKUX pac K YCIOBUSAM cyliecTBoBaHus. EnuHcTBO yenoBeueckux pac. Kputnka pacuzma
IIpakTHYecKHe 3aHATHSA: 2
IIpakTnyeckas padora Ne 10. «Bpemst u myTH paccesieHus 4eJI0BEKa M0 IUIAHETEN 2
win «lIpucrnoco0neHHOCTh YenoBeKa K pa3HbIM YCIOBHUSIM cpelbl. BrusHue reorpadudeckoil cpenbl Ha
MOP(]OTOTHIO ¥ PU3UOJIOTHIO YEIOBEKA»
Pa3zgen 8. Opranu3mbl 1 OKpy:Ka0IIasi cpeaa 4 OK-01,
Tema 8.1. Dkonorus OcHoBHoOE conepxxaHue 2 85:8421:
?Kigzygioizif:ecxne Jlexkuus Nel4. Dxonorus Kak Hayka. 3aJ1aud U pa3/ielibl SKOJOTHH. MeToAbl SKOJIOTHYECKUX UCCIIEA0BAHUIM. 2 OK-07
daxTopsI DKOJIOTHYeCKOe MUPOBO33pEHHE COBPEMEHHOT0 YenoBeka. Cpenibl 00uTaHus OpraHu3MOB: BOJHAs, HA3EMHO- IIK'1.3
BO3yIIIHAs, TOYBEHHAs!, BHYTPHOpPraHu3MeHHas. JKojorudeckue paxktopsl. Kinaccuduxamus 3Koa0ru4eckux 1K 3.4
(akTOpOB: AOMOTHUYECKUE, OMOTHUECKUE U aHTpOIIOTreHHbIe. [leiicTBre 3KoIornyecknx pakTopoB Ha IIK 4.3
opranu3mMsbl. AOHOTHYECKHE (PAKTOPHI: CBET, TEMIIepaTypa, BiaxHocTs. DoTonepuoausMm. [lpucnocobnenns 11K 4.4
OpPraHu3MOB K JIeiicTBHIO abuoTHYeCKUX (akTopoB. buonoruueckue putMbl. buotnueckue pakropsl. Buab
OMOTHUYECKUX B3aMMOJEHCTBHI: KOHKYPEHIMS, XUIIHUYeCTBO. [lapasuTusm, MyTyanu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO), AaMEHCAIM3M, HEHTpain3M. 3HaueHue OMOTHYECKUX B3aMMOACHCTBHUM JUIs
CYILIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX
Tema 8.2. Coneprxanue yueOHOTo MaTepuana 2
DKOJIOTHYECKHUE
XApAKTEPHCTHKE IIpakTHYecKkne 3aHATHSA: 2
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opranu3sM uesnoBeka. [Ipo0ieMa TEXHOTeHHBIX BO3JICHCTBHI Ha 3I0pPOBhE YENIOBEKA (IIIEKTPOMArHUTHBIE OIS,
OBbITOBasl XUMUSI, U30BITOUHBIE IIYMBbI, paidaliys U T.11.). AjanTalys opraHu3Ma uesioBeka K pakropam

HOIYJIALIUN IIpakTnyeckas padora Ne 11. «Iloacuér mIOTHOCTH NOMYJIALUNA Pa3HBIX BUI0B PACTEHUI 2
Pasnen 9. CoobuiecTBa M 3K0JI0rH4ecKHe CHCTEMbI 10
Tema 9.1 CoobmiectBa | OcHOBHOE coiep:KaHUe 2 OK-01,
OpratHsMos, JlaGopaTopHble 3aHATHS: 2 OK-02,
3KOCUCTEMBI OK-04,
JlabGopaTtopnas padora Ne 8. I3yueHue u onucaHue 3KOCUCTEMbI CBOEH MECTHOCTH. 2 OK-07
IIK 1.3
Tema 9.2. Coneprxanue yueOHOTo MaTepuana 1 IIK 3.4
ggzl; ZI[TI;;I; Jlekuma Ne 15. IlpuponHble 5KOCHUCTEMBI. OKOCHUCTEMBI peK U 03€p. OKOocucTeMa XBOWHOro wuiu | 1 11K 4.3
HNIMPOKOJIMCTBEHHOTO0  Jieca.  AHTPOIOTEHHBIE  JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI. 11K 4.4
Buonornveckoe u X0341iCTBEHHOE 3HAUEHHE arpodKOCHCTEM M ypOoskocucteM. bropasnoobpasue kak (akrop
ycTonunBocTU 3KocucTeM. CoxpaHeHne OMOJIOTHYeCcKoro pa3Hooopasus Ha 3emiie
Tema 9.3. OcHoOBHOe co/iep:KaHue 1
buocdepa -
0GB HAS Jlexmust Ne 15. Yuenue B. U. Bepnaackoro o 6uochepe. I'panuiipl, coctaB u ctpykrypa o6mocdepsl. Kupoe | 1
KOIOLHUCCKAs BeliecTBO u ero GyHkiuu. OcodeHHOCTH Orochephl Kak rI00aIbHON IKOCHCTEMEBI. JIMHAMUYeCKOe paBHOBECUE
CHCTOMA u obpartHas cBs3b B Omocdepe. KpyroBopoTsl BelIeCTB U OMOT€OXMMHUYECKUE LUKIIBI 3JE€MEHTOB (YIiiepona,
a3ota). 30HAIBHOCTH OUOC]EpHI.
Tema 9.4. Bnusinue IIpodeccnonaIbHO OPMEHTHPOBAHHOE COAepKaHMe (COlePKaHUE TPUKJIATHOTO MOXYJIs) 2
AHTPOIIOT€HHBIX
daxTopos Ha 6nOChEpPY OcHoBHOe conep:kanue 2
I[IpakTHYecKkne 3aHATHS: 2
IMpakTuueckasi padora Ne 12. «OTX0/1bl MPOU3BOICTBAY» AHTPOTIOTEHHBIE BO3CHCTBUS Ha Onocdepy. 2
3arpsi3HEHUS KaK BUJI aHTPOIIOT€HHOTO BO3/ICHCTBHSI. AHTPOIIOT€HHBIE BO3IEHCTBHS Ha aTMochepy.
Bo3zaeiicTBus Ha ruapochepy. Bo3aeicTBus Ha nmutocdepy. AHTPOIIOTCHHBIC BO3ICUCTBUS HA OMOTHYECKHE
coobmecTBa. OTX0/1bl, CBSI3aHHBIE C YTUIM3ALUEN KOMIIBIOTEPHOM TEXHUKHU
Tema 9.5. Bnusinue IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/iePIKaHUe (CoAepPKAHUEe NPUKJIATHOT0 MOIYJIs) 4
COLUaIbHO-
BKOJIOTUYECKHX (haKTOPOB Ocnosuoe conepaanue 4
Ha 3T0POBbBE YECTIOBEKA Jlexkuust Ne 16. 310poBbe U ero coctapiisitonine. akTopsl, MOJ0KUTEILHO U OTPUIIATEIBLHO BIUSIONINE HA 2
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OKpyxarorieii cpenbl. [IpuHIHIEl hopMUPOBaHUS 3I0POBLE cOeperaroiero nopeaeHus. Ousudeckas
AKTHBHOCTb U 310pOBbE. BHOXMMUYECKHE aCIIEKThl PALIMOHAIIBHOTO MUTAHMSL.

JlabopaTopHble 3aHATHUS: 2
JlabopaTtopnasi padora Ne 9. YMcTBeHHast pabOTOCTIOCOOHOCTH 2
Pasnea 10. Cesiekuusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH 4 OK-01,
Tema 10.1. Coneprkanne yueOHOT0O MaTepuasa 1 8?83’
Cenekuus o
KAK HAYK ¥ IPOLECC Jlekums Ne 17. Cenexuus Kak HayKa ¥ IPOLIECC. 3apOKICHUE CEIICKIIMU 1 z[OMUeCTI/IKauI/Iﬂ. VYuenne H. U. 1 OK-07
BaBuioBa o 1ieHTpax MHOroo0pas3us U MPOUCXOKICHHS KYIbTYPHBIX pacTeHuil. LeHTphI mporcxoxaeHus IK 1.3
JOMAITHUX KUBOTHBIX. CopT, mopoja, mramm. CoOBpeMeHHbIE METO/IbI CeNeKIIUU. MaccoBbIit IIK 3.4
Y UHIMBUYaJIbHBI OTOOPBI B CEJEKI[MU PACTEHUI U )UBOTHBIX. OIEHKa 3KCTEphepa. BiIn3kopoIcTBEHHOE 11K 4.3
cKkpeluBanue — UHOpuauHr. Yucras nunud. CKkpeuBaHue YuCThIX TMHUM. ['eTepo3uc, uiu rudpuaHas cuia. 1IK 4.4
HeponctBenHoe ckpemuBanue — ayropuauar. Otnanéanas ruopuansanus u e€ ycrnexu. VIcKycCTBEHHBIH
MyTareHe3 U MOoJy4YeHHe MOJUIIOUI0B. JIoCTHKEeHH I CeTIEKIIMU PacTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB
Tewma 10.2. Copepxanue yueOHOTO MaTepralia 1
OcHoBbI Jlexuust Ne 17. BruoTtexHOIOTHsA KaK OTPAcib MPOU3BOACTBA. | eHHAS HH)KEHEPHUs. DTaIlbl CO3TaHuUs 1
OuoTexHoOTHH pekombunanTHo# IHK u Tpancrennsix opranuzmoB. Kiietounas nmxenepust. Kiietounsie KyabTypsl.
MukpokioHanbHOE pa3MHOXKEHHE pacTeHU. KiioHnpoBaHKMe BHICOKOIIPOYKTUBHBIX CEIbCKOXO03SIIICTBEHHBIX
OpraHu3MoB. DKOJIOrH4yeckue u 3tnyeckue npobaemsl. MO — reHeTHueCKH MOAM(DULIMPOBAHHBIE OPraHU3MbI
Tema 10.3. IIpodeccnonaIbHO OPMEHTHPOBAHHOE COAepKaHMe (COePKaHUE PUKJIIATHOTO MOXYJIs) 2
Buorexnonoruun [TpakTHYECKOE 3aHATHE 2
B ’KM3HU U MPOQecCcuu =
Ipaktnuyeckas padora Ne 13. Keiicbi Ha ananu3 uHpOpMAIMM O HAYYHBIX AOCTIDKEHHSIX B oOmactu | 2
TeHETUYECKUX TEXHOJIOTUM, KIIETOYHOW MHKEHEPUH, MTUIIEBBIX OMOTEXHOIOTHIA. 3aluTa Keiica: mpeacTaBleHue
PE3yJIbTaTOB pelIeH sl KEMCOB (BBICTYILUIEHHE C IPE3EHTalluEN )
Pa3nen 11. Pemenne xeiicoB B 00J1aCTH OMOTEXHOJIOI A 2 OK-01,
*B ToM uyucne npodeccnoHanibHO-OPUEHTUPOBAHHOE COAEPKAHUE MPAKTUUECKOTO 3aHITHS 2 OK-02,
OK-04,
Tema 11.1.3. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COepPKaHMeE (COIePKAHUE MPUKJIATHOTO MOTYJIs) 2 OK-07
buorexnonornu u IIpakTHYecKHe 3aHATHSA: 2 K 1.3
TCXHUYCCKHUC CUCTeMbl | [IpakTHyeckasi padora Nel4., Pasputrie OHOTEXHOJIOTHMH C TPUMEHEHHEM TEXHHYECKUX CHCTEM | 2 K 3.4
(Ouounxenepus, OuomHpopMaTuka, OMOHMKA) M HMX NPUMEHEHHE B JKM3HU YEJOBEKa, IMOWCK W aHaJIH3 K 4.3
uHbOpMallMd U3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHass W y4yeOHO-HAay4Has JUTepaTypa, CpPeIcTBa MacCOBOM K 4.4

uHpopManuu, cetb IHTEpHET U ApyTHe)
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Kelicel Ha aHanu3 uH(pOpMAIMM O PaA3BUTHH OMOTEXHOJOTMH C NPUMEHEHHEM TEXHHYECKHX CUCTEM (II0
TpYyIIIam)

IIpomeskyTouHasi arTrecTanus (1uddepeHIPOBAHHBIN 3a4eT)

Bcero:

80
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3. YCJIOBUSA PEAJIU3AIIUU ITIPOTPAMMBI YUEBHOM
AU CHUTIJIMHBI

3.1. TpedoBaHus K MUHUMAJIBHOMY MaTePUATbHO-TEXHUYECKOMY
o0ecrneyeHu10
Peanuzauust mporpamMmbl JAMCHMIUIMHBI TpeOyeT HalIWyusi y4eOHOro kaOuHeTa
«buomorus».

O6opynoBaHue yuyeOHOTO KaOMHeTa:

- TOCAI0YHBIE MECTa MO KOJMYECTBY 00YUaIOIINXCS;

- pabodee MeCTo MperoIaBaTels;

- MUKPOCKOITHI;

- HaOOPBI T Ta00PATOPHBIX PabOT MO0 MUKPOCKOMTUPOBAHUIO U TIPUTOTOBJICHHIO
BPEMEHHOTO MUKPOIIpenapara;

- IOCTOSTHHBIE MUKPOIIPENapaThl,

- KOMIIBIOTEP C JINIIEH3UOHHBIM MTPOTPAMMHBIM 00ECIIeYeHUEM U
MYJIBTUMETHATIPOCKTODP.

TexHuueckue cpeacTBa 00yUYeHUs:

Peanuzanus yueOHOU TUCHUIUIMHBI TPEOyeT HANUUUs Y4eOHbIX KAOMHETOB,
OCHAILIEHHBIX MYJIbTUMEAUINHBIM 000pyA0BaHHEM — ayauTopus 119
-Okpan 3x2 LUMIEN mMoTopHr30BaHHBIM

-ITpoexTop EpsonEB-X12

-lllxad macTeHHBIN

-HoyTtoyk

Tun {IIMobileDualCorelntelCeleronB830, 1800 MHz

Cucremnas mnatraFUJITSUFINBB29

Yuncer cucremuoit iarel IntelPantherPointHM70, IntelSandyBridge
Cucremnas namsite 1895 Mb

Buneoananteplntel(R) HDGraphics (773972 KB)

JuckoBbiit HakonmuTe s TOSHIBAMQO1ABF032 SCSIDiskDevice (320 I'b, 5400
RPM, SATA-II)

-Kononku Microlab

- KaGenu kommyTarumu.

Ayautopus 211
-Okpan Didis2x2
-ITpoexTop ASER
-lllxad macTeHHBIN
-Komonku DNS
- KabGenn xommyTarmm
-HoytOyx (xonduryparus):
(- Tun LIIT DualCore , 1600 MHz;
- Cucremnas miata Hewlett-PackardHPNotebook;
- HurniceT cucteMHou miatkl HensBecTHO;
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- Cucremnas namsatb 3944 Mb;

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

- JIuckoBeiit Hakonutelb TOSHIBA MQO1ABFO050 ATA Device (500 I'b, 5400
RPM, SATA-III).

3.2. UudopmanuoHHoe odecrieueHne 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJTHUTEIbHOMN JIUTEPATYPHI
OCHOBHBIE UCTOYHUKH:

1. TepemoB A.B. buonorus. buonormdyeckue cuctembl U mpouecchl. 10
kiace : yueOnuk / A. B. Tepemos, P. A. Iletpocosa. - BJIAJIOC, 2021. - 223

2. TepemoB A.B. buomnorus. buosornueckre cucTeMbl M mporecchl. 11
kiace : yueOnuk / A. B. Tepemos, P. A. Iletpocosa. - BJIAJIOC, 2021. — 215

3. JlaGoparopHO-ipakTHYECKHE pabOThl IO OWOJOTHH: METOJINYSCKHUE
yKa3aHusi K JIa0OpaTOpHBIM U TMPAKTUYECKHUM padoTaM TO0 JUCIUILIAHE
"buonorus"  guIs  CTyAEHTOB  00Opa30BaTENbHBIX  YUPSKIACHUM  CpPEIHEro
poecCHOHaIbHOTO 00pa30BaHUs CICIUAIBHOCTEH TEXHUYECKOTO mpoduis /
benroponckunn I'AY; coct.: JI. B. 3umoBuna, B. B. bommna. - benropon:
benropoackuit I'AY, 2015. - 47 ¢. — Pexxum gocrtymna: http://lib.belgau.edu.ru/cgi-
bin/irbis64r 15/cgiirbis 64.exe?LNG=&C21COM=F&I21DBN=BOOKS READ
ER&P21DBN=BOOKS&Z211D=1702080209893917&Image file name=Akt%5
F523%5CLaboratorno%2Dprakticheskie%S5Fraboty%S5Fpo%5Fbiologii%2ETekhn
icheskij%5Fprofil%2Epdf&mfn=50090&FT REQUEST=%D0%97%D0%B&8%D
0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1

HNuTepHeT-pecypcehl:

http://lib.bsaa.edu.ru — b bearopoackoro 'AY
http://znanium.com — IBC «3Hannym»
http://e.lanbook.com — IBC «JlaHb)»
http://ebs.rgazu.ru — IBC «AgriLib»
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4. KOHTPOJb U OLEHKA PE3VJLTATOB OCBOEHHWSI YUEBHOM
JTACTUTIITHBI

Kontpoib u omeHka pe3yJbTaToOB OCBOCHHS 001Ie00pa3oBaTEIbHOM
JUCIUIUTAHBI PACKPBIBAIOTCS Yepe3 TUCIUIUIMHAPHBIE PE3YyIbTaThl, HANIPAaBICHHBIC
Ha (opMHUpOBaHHE OOMIMX U MPOPECCUOHANBHBIX KOMIIETEHLHU IO pa3jenam U
TEMaM COJiepKaHusl yueOHOTO MaTepHala.

KoHTposb 1 o11eHKa pe3ysbTaTOB OCBOCHUS JUCHUIUIMHBI OCYIIECTBIISIETCS
npernojaBareieM B IpOLlECCe TNPOBEICHUS NPAKTUYECKUX  3aHATHH U
7a00paTOpHBIX PabOT, TECTUPOBAHMS, a TaKXKE BBIMOJHEHUS OOYyYaIOIIUMUCS

HHAWBUYAJIBbHBIX Sa,ZIaHHfI, ITPOCKTOB, HCCHGIIOBaHHﬁ.

Koa u Pasznen/Tema Tun oueHOYHBIX MepPONIPUATHI
HAMMEHOBaHMeE
(popMupyembIX
KOMIIeTeHLMH
OK 02 Pasznen 1. buomorus kax
Hayka. JKuBbie cUCTEMBI
U UX OpraHu3aius
Paznen 2 Xumuueckuii Kontpoabsnas padota «MoJeKyJISpHbIN
COCTaB M CTPOCHUE YPOBEHBb OpPTraHU3aLNUH KUBOTO»
KJIETKU
OK-01, OK-02,| Xwumuueckuii cocraB | [Ipaktuueckas pabora ««buonornueckas
OK-04 KJeTku. Bona pOJIb MUHEPAIbHBIX BELIECTB B
U MUHEpPAJIbHbIE o0ecreyeHnn KU3HEIeATEIbHOCTH
BEIECTBA OpraHU3MOB, IPOSIBICHUS TucOanaHca
MUHEPAJIbHBIX 3JIEMEHTOB»Y
OK 01 buonornueckn Baxknpie |OueHUBaeMasi AUCKYCCHSI IO BOIIPOCAM
OK 02 XUMHUYECKHEC JICKIIMU
OK 04 COCMHECHUSA Brinonnenue u 3ammra 1a60paTOPHBIX
CrpykrypHO- pabor:
byHKIIMOHATBHAS «Omnpenenenne ButamuHa C B MpoAyKTax
OpraHu3alus KJIETOK  |[TUTaHUS
«CpaBHEHUE CTPOEHU KJIIETOK PACTEHUI
Y KUBOTHBIX 110 TOTOBBIM
MUKPOIIpenapaTam»
[IpakTnueckoe 3ansatue. [IpencraBnenue
YCTHBIX COOOIIECHUM C Mpe3eHTaIUeH,
MOATOTOBJIEHHBIX 110 IEPEUHIO
HMCTOYHUKOB, PEKOMEHJOBAHHBIX
IpenoaaBaTeaeM
OK-01, OK-02, |Pazgen 3. OueHuBaeMasi JUCKYCCHUS: UCIIOJIb30BAHUE
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OK-04 KusHenearenbHOCTh aprymeHToB Pelienue 3anayq Ha
KJIETKHU OMpeIeSICHUE MOCIIeI0BATEIbHOCTH
HYKJICOTUIOB
OK 02 [Ipoucxoxnenue @poHTaNBHBIN OIPOC
OK 04 YyeJioBeKa — aHTponorenes |PazpaboTka JIeHTh BpeMeHU
MIPOUCXOXK/ICHUSI YEJIOBEKA
Paznen 4. Dxonorus
OK-01, OK-02, |Pa3nen 4. Pazmuoxenue u |([Ipakruueckas padora « MudexumoHHbie
OK-04 VHIUBUYaJIbHOE 3a00JI€BaHUS U AITUJEMUN B UCTOPUU
pa3BUTHE OPTAaHU3MOB yesoBevecTBa. BakunHanus Kak
npoduIakTHKa HHPEKITMOHHBIX
3a00J1€BaHUIN
OK-01, OK-02, |Pa3gen 5. Pemenue 3a1a4 Ha onpeeneHue
OK-04 HacnencreBeHHOCTH M BEPOSATHOCTH BO3HUKHOBEHUS
U3MEHYUBOCTh HACJIEJICTBEHHBIX MMPU3HAKOB IIPU MOHO-,
OpraHu3MOB JU-, TIOJIUTUOPUIHOM U aHATH3UPYIOIIEM
CKpEILMBaHUU, COCTABIICHHUE
T€HOTUITMYECKUX CXEM CKPEIIUBAHUS
Pemenne 3ama4d Ha onpeneneHue
BEPOSTHOCTU BO3HUKHOBEHUSI
HACJIEJICTBEHHBIX MPU3HAKOB
OK-01, OK-02, |Pa3nen 6. OpomonnonHas |{OueHnBaeMasi AMCKYCCUS
OK-04 ounosorus [TpakTuueckas pabora «CpaBHEHUE BUIOB
10 MOP(OJIOTUYECKOMY KPUTEPUIO»
OK-01, OK-02, |Pa3nen 7. Bo3nukHoBeHue | Tect
OK-04 Y Pa3BUTHE )KU3HU Ha [Ipaktuueckas pabGota «Bpemsa u nytu
3emuiie paccesnieHusl YeIoBeKa 1o MIaHeTe
OK-01, OK-02, |Pa3gen 8. Opranusmsl u  |[Ipaktuueckas padora «I[loacuér
OK-04, OK-07 |okpyxkatomas cpeaa IJIOTHOCTH MOMYJISIIANA Pa3HbIX BUJIOB
pacTeHU»
OK-01, OK-02,|Pa3nen 9. CoobmectBa u |Tect
OK-04, OK-07 |3xonorunueckue cuctemsl |[Ipaktudeckas padora “OTx0/1bl
IIK 1.6. npousBojicTBa” OlieHUBaeMasi JUCKYCCHUsI
[IK 4.4 JlaGopartopHas paboTa:
"YMcTBEeHHAas pabOTOCIIOCOOHOCTD"
OK 01 Paznen 10. Cenexuus BrinonHenune kelica Ha aHaJIN3
OK 02 OPTraHU3MOB, OCHOBBI nH(pOpMaIK O HAYYHBIX JIOCTHKEHUSIX B
OK 04 OK-07 |6uoTexHONIOrUH 00J1aCTH Tr€HETUUECKNX TEXHOJIOTHH,
[IK 1.6. KJICTOUHOW MHXKEHEPUH, MTUILIEBBIX
[IK 4.4 OMOTEeXHOJIOTHA (IO TPYIIIaM),
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IIPEACTABIICHUE PE3YJIBTATOB PELICHUS
KEHCOB
OK 010K 02 |Pa3nen 11. Pemenne BrInonHeHne kerca Ha aHAJINA3
OK 04 OK-07 |keiicoB B obsactu uH(pOpMAIMKU O Pa3BUTHs OMOTEXHOJIOTUI
[IK 1.6. OMOTEXHOJIOTUI C MPUMEHEHUEM TEXHUYECKHUX CUCTEM (TI0
[IK 4.4 rpynmnam), npeJacTaBiIeHUE pe3yIbTaTOB
pEIIEHUS KEWCOB
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