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1. O0mas xapakrepucTuka pado4eii nporpaMMsbl 001e00pa3oBaTeIbHOM

AUCIHHUIIJINHBI «buoaorus»

1.1. MecTo JMCHUIUIMHBI B  CTPYKType  oOpa3oBaTe/ibHOM
nporpammsi CIIO:

O6mieobpa3oBatenbHas aucuuiuinHa «buonorus» sBiIgeTcss o0s3aTeNbHON
4acTblo 00IIe00pa30BaTENLHOIO LHUKJIAa 00pa30BaTeIbHOM NPOrpamMMbl B
cootBercTBUM ¢ PI'OC CIIO mo cnenuanbHoctu 38.02.03 OmneparmoHHas
JESATENBHOCTD B JIOTUCTUKH

1.2. llenu u muiaHupyeMble Pe3yJbTaThl 0CBOEHUS TUCHUIINHBI:
1.2.1. Heapb aucumIMHbI

Conepxanue  mporpamMMbl  00IIe00pa3OBaTEILHOM  JUCHUIUIAHBI
«buonorus» HaMpaBlIeHO Ha JOCTIKCHUE PE3YJIbTATOB €€ HW3yUYCHHUs B
COOTBETCTBHH
¢ tpeboBanusiMmu ®I'OC COO ¢ yderoM mpodeccroHaaIbHONH HaNpaBICHHOCTH
®I'OC CIIO. llenp u3ydeHus: TUCUUILUIUHBI «bromorus» Ha 6a30BOM ypOBHE —
OBJIaJIcHHE OOYyYalOIMMHUCS 3HAHUSAMHU O CTPYKTYpPHO-()YHKIIHOHAIHHOM
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra © MpUOOpEeTEeHHE YMEHUU
UCIIOJIb30BaTh 3TU 3HAHUA JUIsl TPAMOTHBIX JEHCTBUU B OTHOIICHUU OOBEKTOB
’KUBOM MPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MTPOOJIEM.
JlocTikeHne 1enu U3y4deHus: TUCHUIUIMHBL «buonorus» Ha 06a30BOM YpOBHE
o0ecreuynBaeTCsl PEIICHHEM CIICTYIOIINX 3a/1a4:
o OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbI 3HAHHM O OMOJIOTHYECKUX TEOPHUSX,
YUYEHUSX, 3aKOHAaX, 3aKOHOMEpPHOCTAX, THUIOTE3aX, MpaBuiax, CIy>Kallux
OCHOBOM
st (OpMUPOBAHUS TMPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MUpa,
0 METoJax Hay4YHOro MO3HAHWS, CTPOCHUU, MHOrooOpa3uu U OCOOEHHOCTAX
KUBBIX CHCTEM pPa3HOrO0 YPOBHSI OpPraHHU3alllM, BBIJAIOIIUXCS OTKPBITUSIX U
COBPEMEHHBIX UCCJIEI0BaHUSAX B OMOJIOTUH;
o dbopMmupoBaHue y 00Yy4YarOIIMXCSl MO3HABATENbHbBIX, MHTEIUIEKTYaIbHbBIX

U TBOPUYECKUX CHOCOOHOCTEW B MPOIECCE aHAllh3a JaHHBIX O MYTAX Pa3BUTHUS



B OMOJIOTUY HAyYHBIX B3TJISIOB, HJICH U TOAXOA0B K M3yUYCHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTraHU3AIUY;

. CTAaHOBJICHHE Yy O0Oy4Yalomuxcsi oOwed KyJIbTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHEC yMCHHH OOBICHATL W  OICHWUBATH  SIBJICHUS
OKPYXKAIOIIEro MHUpa >WUBOM MPUPOIbI HAa OCHOBAHWM 3HAHWW U OIBITA,
MOJIYYCHHBIX TPU U3yYECHUN OMOJIOTHH;

o dbopmupoBaHue y OOydYaroNIUXCs YMEHHU WJUTIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHWW B TMPAKTHYCCKOW JEATCILHOCTH YEJIOBEKAa, PA3BUTHUHU
COBPEMCHHBIX MEIMIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHIA;

o BOCIUTaHUE YOSKJIEHHOCTH B BO3MOKHOCTH TTO3HAHUS YEIIOBEKOM >KUBOU
NPHUPOJIBI, HEOOXOJUMOCTH OCpPEKHOTO OTHOIIECHUS K HEW, COoOJoaeHus
STUYECKUX HOPM IIPH MPOBEACHUN OMOIOTHYCCKUX MCCIICIOBAHUI;

o OCO3HAHHME I[EHHOCTH OWOJOTWYCCKUX 3HAHUHN JUIS TOBBIIMICHUS YPOBHS
9KOJIOTHYECKOU KYJIBTYPBI, 111 POPMUPOBAHUSA HAYYHOTO MUPOBO33PCHHUS;

o NpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUU B MIOBCEAHEBHOW KU3HU
IUTSL OLEHKH TTOCJICJICTBUI CBOCH JESITETLHOCTH 10 OTHOIICHUIO K OKPYIKaIOIICH
cpene, COOCTBEHHOMY 370pOBBIO, OOOCHOBaHWE W COOJNIOJCHHE MeEp
npouIaKTUKH 3a00J€BaHUH.

1.2.2. Ilnanupyemble Ppe3yJbTaThbl OCBOECHHSI 001e00pa3oBaTeJIbHOIM
aucuMILIAHBI B c00TBeTCTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
O6mme xommereHnuu (manee — OK) m mpodeccuoHaIbHBICE KOMIETCHIIUU
(manee — IIK) ®I'OC CIIO B COOTHECEHUHU C JIMYHOCTHBIMHU, METANPEIMETHBIMU
U TPeAMETHBIMU pe3yibTaTaMu 00ydeHus: 0a3oBoro ypoBHs (manee — I1PO)

®I'OC COO npencraBieHbl B TA0IHIIE:



Kox 1 HamMeHOBaHHUE
(popmupyembIx
KOMIIEeTeHI i

HJ'laHl/lpyeMl)Ie pe3yJbTaThbl 0OCBOCHUA IPOrpaMMbl IO JTUCHUIIJIMHE

O6mue’

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01. Berbupatb
CTIOCOOBI PelICHHUS
3amad
npodecCuoHaTbHOM
JeATSITLHOCTH
MPUMEHUTEIIBHO

K Pa3IHYHbIM
KOHTEKCTaM

JIMYHOCTHBIE PE3YNIbTATHl  JIOJDKHBI
YacTH: TPYJAOBOTO BOCITUTAHUSI:

- TOTOBHOCTh K TpPYyIdy, OCO3HaHUE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTh K  aKTUBHOW  JESITEIBHOCTH
TEXHOJOTHYECKOM M COLMAJIBHON HAINPaBJICHHOCTH,
CIOCOOHOCTh WHUIIUUPOBATH, MJIaHUPOBATH
Y CaMOCTOSITEIFHO BBITIOJIHSTH TAKYIO JICSITEIHOCTD;
- UHTepeC K pa3InyHbIM chepam mpodeccuoHanbHOMU
NESTETHHOCTH.

MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKATh:

OoTpakaTh B

Osnanenue YHHUBEPCATbHBIMA y4eOHBIMU
[M03HABATENbHLIMU JEHCTBUSIMM:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSTEIBHO (hopMyIUpOBaTH u
aKTyaJIM3UpOBaTh MpOOJEMy, paccMaTpHBaTh ¢
BCECTOPOHHE;

- yCTaHABJIUBATh CYIICCTBCHHBIN HPHU3HAK

WIM OCHOBAHWS JUI CPaBHEHHWS, KiacCU(pUKAIUN
u 00001IeHNS;

- OmpeAenATh eI  JICATCIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JIOCTHIKCHHS,
- BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B
paccMaTpuBaeMbIX SBIICHUSAX;

- BHOCUTbH KOPPEKTHBBI B JICATEIBHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YIbTATOB IIEIISIM, OIEHUBATh PUCKU
MOCIICICTBUI NCATEIHHOCTH,

3a1aBaTb

I[TP6 1. ChopmupoBaHHOCTH 3HAHWKH O MECT€ U POJU OHOJOTUU
B CHCTEME HAy4YHOTO 3HaHUS; (YHKIHMOHAIHHOH T'PaMOTHOCTH
YeNoBeKa JUIs PEIIeHNS )KU3HEHHBIX MPOOIIEM.

I[MP6 2. CdopMHpPOBAaHHOCTH YMEHHS PAaCKpBIBATh COJIEPKAHHE
OCHOBOIIOJIATAIOIINX OMOJIOTUYECKAX TEPMHUHOB U TIOHSATHI: )KU3HB,
KJIeTKa, TKaHb, OpPraH, OpraHW3M, BHWJ, MOIYJSALHUS, dKOCHUCTEMA,
ouorieHo3, Ouocdepa; Merabonmm3sM (0OMEH  BeHIECTB U
IpeBpalieHle SHEpruH), roMeocTas (camoperyssuus), OMoCuHTE3
OernKa, CTPYKTypHasi OpraHHW3alus XHUBBIX CHCTEM, JUCKPETHOCTH,
CaMOpETryJIsLus, CaMOBOCIIPOU3BEJCHUE (penmpoaykuus),
HACJIC/ICTBEHHOCTh, HW3MEHYMBOCTh, JHEPrO3aBHCUMOCTH, POCT
U pa3BUTHUE, YPOBHEBAsH OPraHU3aALMS.

[TP6 3. CdopMHUpPOBAaHHOCTH YMEHHsI PACKPHIBATh COJEPKaHUE

OCHOBOIIOJIATAIONINX ~ OMOJIOTHYECKUX  TEOpUH W THUIOTE3:
KJIIETOYHOW,  XPOMOCOMHOM,  MYTAI[MOHHOW,  3BOJIIOIMOHHOM,
MIPOMCXOKACHUS )KU3HU U YEIIOBEKA.

I1P6 4, CdopMHpOBaHHOCTH YMCHUS pacKpbIBaTh

OCHOBOINOJIAralIue OUOJIOTUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH
(I Menpnens, T. Moprana, H.W. BaBunoBa, D. I'ekkens, .
Mromnepa, K. bopa), rpaHumpl uX HOPUMEHUMOCTH K YKHBBIM
CUCTEMaM.

[1P6 5. IlpuobOpereHune ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHMS, HCIOJIb3YEMBIX B OWOJIOTHUU: HAOMIOAEHUS
U OMUCAHMS KUBBIX CHUCTEM, MPOLIECCOB U SBJICHUH; OpraHU3alluu
U TpoBeneHUss OUOJIOTUYECKOTO HKCIEPUMEHTA, BbLABIKEHUS
TUIIOTE3, BBISABIEHUA 3aBUCUMOCTH MEXAY  HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHUS  TMOJIYYEHHBIX  pE3YyJIbTaTOB W




0) 0a30BBIC HCCIICAOBATCIIBCKUE ACHCTBUS:

- BJAJCTh HaBBIKAMH Yy4eOHO-HCCIICA0BATEIILCKOM
u HpOGKTHOI\/JI ACATCIIBHOCTU, HABBIKAMU PA3PCIICHUA
mpooem;

- BBIABJIATH IMPUYUHHO-CJICACTBCHHBLIC CBsI3H
U aKTyaJIM3UpOBATH 3a4dady, BBIABUIaTb THUIIOTE3Y
(5] peuicHuA, HaXO0UTh APTrYMCHTBI JUIA
JI0Ka3aTelbCTBA CBOMX YTBEPIXKACHHUH, 3aaaBaTh
[apaMeTpsl U KPUTEPUHU PELLICHHUS;

- AHaJIu3UpOBATH IIOJYYCHHBIC B XOAC PCHICHUA
3aa4u pE3YyiabTaTbl, KPUTHUYCCKU OLCHUBATL HX
JOCTOBEPHOCTh, IMPOTHO3UPOBATh HW3MEHCHHE B
HOBBIX YCIIOBUAX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEMBI C YIETOM
aHaJIn3a NMCHOIITUXCS MaTCpralIbHBIX nu
HEMaTEpHUaIbHBIX PECYPCOB;

-- yMeTh IMEPEHOCHUTh 3HAHHWS B IO3HABATEILHYIO
1 TPAaKTHYECKYIO 00J1aCTH KU3HEACITEIHHOCTH,

- yMETh MHTCTPUPOBATH 3HAHHUS U3  Pa3HBIX
MPeAMETHBIX 00JIaCTeH;
- BBIJIBUTaTh HOBEIE HJeN, npeiaraTh

OPUTHHAJIBHBIC IMTOAXO0AbI U PEHICHUSA

dbopMynupoBaHUs BEIBOJOB C MCIOJIH30BAHUEM HAYYHBIX TOHSITHIA,
TEOpU U 3aKOHOB.
I[IP6 6. CdopMUPOBAaHHOCTH YMEHHSI BBIJCIATh CYIISCTBEHHBIC

NpPU3HAKK  BUPYCOB,  KIETOK  MPOKApHOT U  DYKAPHUOT;
OJHOKJIETOYHBIX

U MHOTOKJIETOYHBIX  OPraHM3MOB, BHJOB, OHOT€OIIEHO30B
U DKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB OOMEHa  BEIIeCTB

U MIPEBpAICHUS SHEPTUH B KJIETKE, (OTOCHHTE3a, TNIACTHIESCKOTO H
JHEPreTHYeCKOro OoOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OTUTOJIOTBOPEHUS, PA3BUTHS W PA3MHOKCHHS, WHIMNBUIYATLHOTO
pa3BuTHsA opraHu3Ma (OHTOreHe3a), OOpbOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUsA, MPUCIIOCOOIIEHHOCTH
OpPTaHW3MOB K Cpejic OOUTaHUS, BIUSHUS KOMIIOHCHTOB YKOCUCTEM,
AHTPOIIOT€HHBIX N3MEHEHUI B DKOCHCTEMaX CBOEH MECTHOCTH,
KpPyroBOpOTa BELIECTB U MpEBpallleHue 3Hepruu B duocgepe.

I[TP6 7. CdopMHpOBaHHOCTh YMEHMSI HPUMEHATH IOJyYEHHbIE
3HaHUA U1 OOBSICHEHHsS] OMOJIOTUYECKHX MPOLIECCOB U SIBJICHHIA,
JUIS TIPUHSATHUS MPAKTUYECKUX PEUICHU B TMOBCETHEBHOM JKHU3HU
C 1eNblo obecredeHnsi 0€30MacHOCTH CBOETO 3[I0POBBS U 310POBbSI
OKPYXKaIOIIUX JIIOJIEH, COOJIIOCHHsI 3I0pPOBOTO 00pas3a KHU3HH,
HOPM T'PaMOTHOTO TOBEACHUS B OKPYXAIOMIEH MPUPOIHOMN Cpele;
NOHMMAaHHE  HEOOXOJIMMOCTH  HCIOJb30BAHHUS  JOCTHIKECHHM
COBPEMEHHOI OHOJIOTMHM U OWMOTEXHOJOTUH IJIsl PAlMOHAIBLHOTO
PUPOIOTIOIH30BAHUS.

I[IP6 8. CdopMHpOBAaHHOCT, YMEHHS perlaTh OHOJOTHYECKUE
3a/1a4M, COCTABJISITh T€HOTUIIMYECKHE CXEMbl CKPEIIMBAHUS IS
pa3HbIX THUIIOB HACJIEJOBAaHUS MPHU3HAKOB y OPraHHU3MOB,
COCTaBIIAITh CXEMbI MEPEHOCA BEIIECTB U HHEPrHMH B IKOCHUCTEMAX
(Lenu mUTaHus, TUIICBBIC CETH).

I[1P6 9. CdopMUPOBAaHHOCTH YMEHUN KpPUTHUYECKH OILICHHUBAThH
uH(pOpPMAIIMI0O  OMOJIOTUYECKOTO  COJCpPXKAHUS,  BKIIOYAIOIIYIO
MICEBJIOHAYYHBIE 3HAHMUS W3 PA3IUYHBIX HCTOYHHKOB (CpeIcTBa
MaccoBoil  WHGOpMaNKK, HAYYHO-TIOMYISPHBIE  MaTepHallbl);
UHTEPIPETHPOBATH ITHYECKHE ACTICKTHI COBPEMEHHBIX




HUCCIIENOBAaHUN

B 6I/IOJIOFI/II/I, MCOAUIIUHE, 6I/IOTCXHOJIOI‘I/II/I; paccMaTpuBaTh
rio0anbHbIE  JKOJOTMYECKHE  MpOoOJeMbl  COBPEMEHHOCTH,
dopMupoBaTh

110 OTHOIIEHHIO K HUM COOCTBEHHYIO MO3HIIHIO.

I[TP6 10. CdopmupoBaHHOCTE YMEHHI CO37aBaTh COOCTBEHHBIC
NUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OHMOJIOTHYECKOMN
UHPOPMALUU U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIE30BAThH
NOHITUMHBIN annapar OMOJIOTUN

OK 02. Ucnonrs3oBaTh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHaym3a

Y MHTEPIIPETANT
uHpopmanuu

1 uH(GOPMaLMOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodeccHoHaTbHOM
JeATeNbHOCTH

JImaHOCTHEBIE pPEIYIbTATBI  AOJIKHBI
YaCTH: HCHHOCTU HAYYHOT'O TIO3HAHUA:

OoTpakaTh B

-C(pOpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HAyKd U  OOIIECTBEHHOM MpaKTUKH,
OCHOBAHHOTO

Ha JIaJIoTe KyJIbTYp, CIIOCOOCTBYIOMIETO OCO3HAHUIO
CBOETO MECTa B TIOJIMKYJIETYPHOM MUDE.
MertanpeaMeTHbIe Pe3ynbTaThl JODKHBI OTPAKATh:
Onanenue YHUBEPCATHHBIMU y4eOHBIMU
MO03HABATEIHHBIMH JCHCTBUSMH:

B) paboTa ¢ nHpopmaruen:

- BJAJCTh HAaBBIKAMHU TIOJy4YeHUs HHGOOpMAIHU
U3 WCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEIHEHO
OCYIIECTBIISITH MIOUCK, aHAJIN3, CHCTEMATH3AIIHIO

U UHTEpIpEeTanio HWHOOpPMAIMKA Pa3InIHBIX BUIOB
1 (HOpPM IMpE/ICTABIICHUS;

- co3laBaTh TEKCTHI B pa3iM4yHbIX (opmarax c
y4eToM Ha3HaueHWs HWHGOpPMAIMM ¢  LEJICBOM

ayIUTOpUH,  BBIOMpas  ONTHUMAIbHYIO  (GopMy
MIpe/ICTaBICHUS
Y BU3yaJIU3aIlii;
- OLIGHMBAaTh  JOCTOBEPHOCTb,  JIETUTUMHOCTh

uHpopMallUK, €€ COOTBETCTBHE
MOPAJIBHO-3THYECKHM HOPMaM;

MMpaBOBbIM U

I[TP6 1. ChopmMupoBaHHOCTh 3HAHWUH O MECT€ U POJU OHOJOTUU
B CHCTEME HAy4yHOro 3HAaHMS;, (QYHKIMOHAIBHOW TPaMOTHOCTH
YyeJIoBeKa JUIsl pelIeHUs KU3HEHHBIX MpoOIeM.

I[1P6 7. CdopMHpOBaHHOCTh YMEHMSI NPUMEHATH IOJyYEHHbIE
3HaHMS JUIsl OOBSCHEHUS OMOJIOTMYECKUX IPOILIECCOB M SIBIICHU,
JUIST TIPUHATHUS TPAKTHYCCKUX PEIICHUH B TIOBCETHCBHOM JKHU3HH
C 1enblo obecredeHnsi 0€30MacHOCTH CBOETO 3/I0POBBS U 310POBbSI
OKPYXKaIOIIUX JIIOJIEH, COOJIIOMCHHsI 3I0pPOBOTO 00pas3a KHU3HH,
HOPM T'PaMOTHOTO TOBEACHUS B OKPYXAIOMIEH MPUPOIHON Cpele;
NOHMMaHHE  HEOOXOJMMOCTH  HCHOJb30BaHUS  JOCTHKEHHM
COBPEMEHHOI OHOJIOTUH U OMOTEXHOJOTHUH IJsl PAlMOHAIBLHOTO
PUPOIOTIOIIH30BAHUS.

I[TIP6 10. CdopmupoBaHHOCTh yYMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBbIE U YCTHBIE COOOILEHHS Ha OCHOBE OHOJIOTUYECKOM
uH(GOPMAIIUU U3 HECKOJIBbKUX HCTOYHUKOB, FPAMOTHO HCIIOJIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH




- HCIIOJIB30BATh CPEACTBAa MHPOPMALIMOHHBIX
U KOMMYHMKAIIUOHHBIX TEXHOJOTMH B pEIICHUU

KOTHUTHBHBIX, KOMMYHUKATHBHbBIX U
OpraHM3allMOHHBIX  3aJa4 ¢ coOmtoaeHreM
TpeOOBaHUN HIPrOHOMUKH, TEXHUKH OE30MacCHOCTH,
TUTUEHBI,  pecypcocOepekeHus, IpPaBOBbIX U
9TUYECKUX  HOPM,  HOpM  HMH(POPMAIMOHHOMN
0€30I1aCHOCTH
OK 04. D¢pdexTrBHO JInuHOCTHBIE pe3ynbTaThl JOJKHBI oTpaxarb B | [IPO 5. [IpmoOpereHue ombiTa NMPUMEHEHHS] OCHOBHBIX METOJIOB

B3alMOJEHCTBOBAThL
1 paboTath B
KOJUIEKTUBE Y KOMaHE

YacTH: IIEHHOCTH HAyYHOTO TO3HAHUS: OCO3HAHUE
IIEHHOCTH HAy4YHOW JIeATENbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh TMPOEKTHYI0 W HCCIEI0BATEIHCKYIO
NESTETFHOCTh MHIANBUTyaIbHO U B TPYIIIIE.
MeranpeaMeTHbIE pe3yIbTaThl IOJDKHBI OTPAXKATh:
OBnageHne yHUBEPCATHHBIMH KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas ACSITEIBHOCTD:

- TIOHMMaTh W HCIOJB30BaTh TMPEUMYIIECTBA
KOMaHJHOW W MHIUBUIyaTbHON PaOOTHI;

- TPUHUMATH TIIEJIM COBMECTHOM JESATEIHHOCTH,
OpraHu30BBIBAaTh M  KOOPAUHUPOBATH JICUCTBUS
0 €€ JOCTMIKEHHUIO: COCTaB/IATh IIaH JEHCTBHH,
pacrpenensiaTh poju C y4eTOM MHEHHH YYaCTHUKOB
00CYX1aTh pe3ybTaThl COBMECTHOUN paOOTHI.
OBnaneHue  YHUBEPCAIBHBIMH  PETYISATHBHBIMU
NIEUCTBUSIMU:

T') IPUHATHE ce0sl ¥ IPYTUX JIFOICH:

- MPUHUMATh MOTHBBI U apryMEHTBHI APYrUX JIOACH
IIPU aHATIU3€ PE3YyJIbTaTOB JESATENbHOCTH;

- MPU3HABATh CBOE MPABO U MPaABO APYTUX JIHOEH

Ha OIIHUOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMH
JPYroro 4esoBeKa

HAaY4YHOTI'O IMO3HAaHUs, UCIIOJIb3YEMEBIX B OHOJIOTHU: Ha6J'IIOI[€HI/I$I
M ONMCaHUsA XHUBBIX CHUCTEM, IMPOLCCCOB U fIBHGHHﬁ; OopraHu3alnuunu

H IIPOBEACHUA OMOJOTUYECKOTO OKCIICPUMCHTA, BBIABUXKCHUA
THUIIOTE3, BBISIBJICHUSL 3aBUCUMOCTH MCXKOY HCCIICAYEMBIMU
BCIIMYNHaAMU, 00BSICHEHUS MOJIYYCHHBIX PE3YIbTATOB

U (opMynupOBaHHS BBIBOJOB C HCIOJb30BAHMEM HAayYHBIX
MOHATUM, TEOPUHN U 3aKOHOB




OK 07.
ConelicTBOBATH
COXpaHEHHIO
OKpYKarollel Cpebl,
pecypcocOepeKeHuto,
MIPUMCHSTH 3HAHHSI
00 U3MEHECHUU
KITUMAaTa, TPUHITATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH

B UpE3BBIYANHBIX
CUTYaITUSIX

JIn4HOCTHBIE pPE3YyNbTAThl JOJDKHBI OTpPaXaTb B
4acTHu: 9KOJIOTMUECKOT0 BOCIIUTAHMUSL: -
C(OPMHUPOBAHHOCTh  JKOJOTHYECKOW  KYJIBTYPHI,
[IOHUMaHUE BIIMAHUSA COLMAIBHO-3KOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATBHOMN
Cpelbl,  OCO3HaHME  IJIO0AJIBHOTO  XapakTepa
9KOJIOTMUECKUX MPoOIIeM;

- IUTAHUPOBAHME U OCYIIECTBIICHUE JEHCTBUI

B OKpYXalolleld Cpele Ha OCHOBE 3HAHHUs IeleH
YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA,

- aKTMBHOE HEIPUATHE IEUCTBUM, TPUHOCSIINUX BpE
OKpYKarollen cpene;

- yYMEHHE TMPOTHO3UPOBATh  HEOIATOMPUSTHBIE
9KOJIOTHYECKHUE TOCIEJICTBUS MPEANPUHUMAEMBIX
JNENCTBHMN, MPEAOTBPAIATh UX;

- pacuIMpeHue OMbITa AEATEIbHOCTH IKOJOTHYECKOMN
HaIIPABJICHHOCTH.

MetanpeaMeTHble pe3ynbTaThl JODKHBI OTPAXKaTh:
OBnaneHne yHHMBEpPCaIbHBIMA KOMMYHHKaTHBHBIMH
NEUCTBUSIMU:

0) coBMeCcTHas ACSITEIBHOCTD:

- TIIOHMMaTb W HCIOJb30BAaTh IPEUMYIIECTBA
KOMaH/IHOW ¥ MHJMBHIyaJIbHOI paboThI;

- IPUHHUMATh LEIM COBMECTHOM JEATEIbHOCTH,
OpPraHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUSA

II0 €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JEHCTBUH,
pacnpenenaTs poJid ¢ y4eTOM MHEHUN yYaCTHUKOB
00CyX/1aTh pe3yJabTaTbl COBMECTHOM pabOThI

ITP6 5. IlpuoOpereHue ombiTa MPUMEHEHUS OCHOBHBIX METOJOB
HAyYHOTO TIO3HAHMS, HWCIIOJIB3YEeMbIX B OWOJIOTUU: HAONIOICHUS
Y OTIMCAHUS KUBBIX CUCTEM, MPOILIECCOB U SBJICHUI;, OpraHu3alluu

H TIPOBCACHUA OMOJIOTHUYCCKOTO OKCIICPUMCHTA, BBIABUXXCHUA
THUIIOTE3, BBIABJICHUA 3aBUCUMOCTH MCKOY HCCIICAYEMbIMU
BE&JINYMNHaAMU, 00BACHEHHS MOJIYYCHHBIX PE3YyIbTAaTOB

U  (opMyIupoBaHHS BBIBOJOB C
MIOHATUH, TEOPUIN U 3aKOHOB.
I[IP6 6. CdhopMHUPOBAaHHOCTH YMEHHS BBLICIATH CYINICCTBECHHBIC

HCIIOJIb30BAHUCM  HAYYHBIX

NpU3HAKA  BUPYCOB,  KJIETOK  TPOKAPHOT H  DYKAPHOT;
OIHOKJIETOYHBIX

58 MHOTOKJICTOYHBIX OpFaHH3MOB, BUJIOB, 6I/IOFeOHeHO3OB
U DKOCHUCTEM; OCOOCHHOCTH TIPOIECCOB OOMEHa BEIIECTB

U TIPEBpAIICHUS YHEPTUU B KJIETKe, (DOTOCHHTE3a, IIACTHISCKOTO
U DHEPreTHYeCcKoro OOMEHa, XEMOCHHTEe3a, MHUTO3a, Meio3a,
OTUTOJIOTBOPEHUS, PA3BUTHS M PAa3MHOXKCHHS, WHIHNBUIYATLHOTO
pa3BUTHSA oOpraHu3Mma (OHTOTEHe3a), OOpbOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO o0TOOpa, BUI000pa30BaHUsA, MPUCIIOCOOIICHHOCTH
OpPraHU3MOB K cpejie OOUTaHUsl, BIUSHUS KOMIIOHEHTOB SKOCUCTEM,
AHTPONOIE€HHBIX U3MEHEHUI B SKOCUCTEMAX CBOEH MECTHOCTH,
KpYroBOpOTa BEIIECTB U MPEBpaIlieHue YJHEPTUU B Orocdepe.

[IP6 7. CdopMUpPOBAaHHOCTH YMEHHUS NPHUMEHATH TOJy4YEeHHBIE
3HaHUA U1 OOBSICHEHHsS] OMOJIOTUYECKHX MPOLIECCOB U SIBJICHHIA,
JUIS TIPUHSATUS MPAKTUUYECKUX PEUICHU B TMOBCETHEBHOM >KHU3HU
C 1enplo obecredeHusi 0€30MacCHOCTH CBOETO 3/I0POBBS U 310POBbS
OKPYXKaIOIUX JIIoJIeH, COOJIOACHHUS 370pOBOro olpasza >KH3HH,
HOPM TPaMOTHOTO TOBEJIEHUSI B OKpYKalollel MpUPOIHOM cpene;
NOHMMAaHHE  HEOOXOJMMOCTH  HCMOJB30BaHUS  JOCTHIKCHHM
COBPEMEHHOI OHOJOTMH M OHMOTEXHOJOTHH IJIs palMOHAIBLHOTO
IPHUPOIONOIE30BAHUS

IIK 1.1. OcymecTBasTh
CONPOBOXKIECHNE, B TOM
qrcie
JOKYMEHTALMOHHOE,
MPOLEIYPHI 3aKYIOK.

JIMYHOCTHBIE PE3YyNbTAThl JOJKHBI
YacTH: TPYAOBOTO BOCITUTAHUSI:

- TOTOBHOCTh K TpYyAdy, OCO3HaHUE LIEHHOCTH
MacTepCcTBa, TPYAOII00UE;

OTpa)xatb B

I[IP6 9. CdopMUPOBAaHHOCTH YMEHUN KpPUTHYECKH OIIEHHWBAThH
uH(pOPMAIIMI0O  OMOJIOTUYECKOTO  COACPIKAHHS,  BKIFOYAIONIYIO
NICEBJOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HCTOYHHKOB (CpeIcTBa
MaccoBoil  WH(pOpMallMK, HAYYHO-TIOMYISPHBIE  MaTepHalbl);




- TOTOBHOCTh K  aKTUBHOH  JCATEIHLHOCTH
TEXHOJOTMYECKOM M COLMAJIbHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTH WHULIUUPOBATH, IJIAHUPOBATh
Y CaMOCTOSITEJIBHO BBITIOJIHITH TAKYIO JI€SITEIbHOCTD;
- UHTEpeC K pa3nyHbIM chepam mpodeccunoHaTbHOM
JIESITCILHOCTHU.

MeranpeaMeTHbIE pe3yIbTaThl TOJKHBI OTPAXKATh!

OBnanenue YHHUBEPCAIBHBIMU y4eOHbIMU
II03HaBaTCJIbHBIMU HeﬁCTBHﬂMHI

a) 6a30BbIC JTIOTUYECKUE JICHCTBHUS:

- CaMOCTOSTEIILHO (bopMynMpoBaTh u
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CymeCTBeHHLIfI IMPU3HAK

WIM OCHOBAHWS JIII CpPaBHEHWsS, KJIaCCH(HUKAITUU
1 0000IIEHNS;

- ONpeAensATh IeNd  JICATSIBHOCTH,
MapaMeTpsl U KPUTCPUHU UX JOCTHKCHHS,
- BBIABIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHUTHL KOPPEKTUBBI B OCATCIBHOCTH, OLCHUBATH
COOTBECTCTBHC pe3YJ'ILTaTOB oeisiM, OHOCEHHBATh PUCKHU
MOCJIEACTBHUI IeITEIbHOCTH;

0) 6a30BbBIC UCCIIEAOBATEIIBCKUE JCHCTBHUS:

- BJAJCTh HaBBIKAMH Y4€OHO-HCCIICI0BATEIILCKOM
1 IPOEKTHOM JESITeIbHOCTH, HABBIKAMH Pa3pelIcHHUs
npooseM;

- BBISABIATH

3a71aBaTh

IPUYMHHO-CJICICTBEHHbIE  CBSI3U
U aKTyaJu3upoBaTh 3a7adyy, BbIABUraTh TUIOTE3Y
€€  pElIeHHs,  HaxOAWTb  apryMeHThl  JUId
JIOKa3aTeNIbCTBA CBOMX YTBEPXKACHUH, 3aJaBaThb
napamMeTpsl U KpUTEPUH PELICHHUS;

UHTEPIPETHPOBATH STUYECKHUE ACIIEKThI
HCCIIeI0OBaHUI
B  OwmoJoruu,
rJ100aJbHbIC
dopMupoBaTh

1O OTHOIICHUIO K HUM CO6CTB€HHy10 IIO3HIIHIO.

OMOTEXHOJIOTHH;
poOIEMBI

MEIHUIINHE,
9KOJOTHYCCKHE

COBPEMEHHBIX

paccMarpuBaTth
COBPEMEHHOCTH,

I[TP6 10. CdopMupoBaHHOCTH YMEHUH CO37aBaTh COOCTBEHHBIC
NUCbMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE OHOJIOTMYECKOMN
MH(}OPMALIMU U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HCIIOJIb30BATh

NOHITUMHBIN anmapar OuoJIOTUN




- AHaJIU3HMpOBATh IIOJyYEHHBIE B XOJE€ peUICHUsA
3a7a4d  pe3yJbTaThl, KPUTHYECKH OLIEHHUBATH WX
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh HM3MEHEHHE B
HOBBIX YCIIOBUSX;

pa3pabaTbiBaTh IUIaH PEHICHUS MPOOJIEMBI C YIeTOM
aHanu3a MMEIOIINXCS MaTepuaibHbIX "
HEMATEpUAJIbHBIX PECYPCOB;

-- YMEThb IIEPEHOCUTh 3HAHMS B II03HABATEIBHYIO
1 IPAKTUYECKYI0 001aCTH KU3ZHEACSITEIbHOCTH




2. CTpyKTYypa H cofep:kaHue 00111e00pPa30BaTEIbHOM TUCIUILINHBI

2.1. O0bemM JUCHUILIMHBI M BUBI Y4eOHOH padoThI

Bua yueOHo# paGoThl Oovem 6 uacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 46
B T.4.
1. OcHoBHOE coep:KaHue 44
BT. U..
TEOpEeTUYECKoe 00yIeHne 20
MPAKTAYECKUE 3aHATUS 24

2. IIpodeccuoHaILHO OPUEHTHPOBAHHOE COJlepkaHue (CoaepKaHue

8
NPHUKJIATHOTO0 MOAYJIA)
B T. 4.
TEOpPETHYECKOE 00yUeHnE
MPAKTUYECKHUE 3aHATHS 8
WHIUBUAYAIbHBIN TPOEKT HeT
CamocrostenbHas paboTa 00yJaronuxcs 2

Koncynprarus

Ipome:xkyTounasi arrectanus (2 cemectp —auddepeHIMPOBAHHDIN 3a4eT)




2.2. TeMaTH4eCKHH IUIaH U COAEPKaHUE TMCUUILIMHBI «bHoorusn

HaunmenoBanme Coep:kanue yueOHOro MaTepua/a (0CHOBHOE M NPOdeccHOHATLHO OPUEHTHPOBaHHOE)®, O6bem | Popmupyembie
pa3aesioB M TeEM J1a0opaTOpPHbIE U NPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHH) 4YacoB | KOMIETEHIHH
1 2 3 4
OcHOBHOE coJiep:KaHue
Pasnen 1. buoJiorns kak Hayka 2
Tema 1.1. | Conep:xanue yueOHOro MaTepuaja 2
buonorus B | buonoruss — Hayka o xuBod npupoze. CBsa3u OHONOTMM C OOIIECTBEHHBIMHU, TEXHUYECKUMH U OK-01. OK-02
CUCTEME HayK JIPYTMMHU €CTECTBEHHBIMU HayKaMu, QpuiIocoduei, peauruei, 3THKo, 3cTeTUKoNl U npaBoM. Pob OK-0 4’ OK-07’
ouosiornn B (HOPMUPOBAHUHM COBPEMEHHOW HaydHOW KapTwHbl MHpa. CucreMa OHOJOTHUYECKHUX ’
HayK.
Meroapl TMMO3HAHUS KUBOW TIPHPOABl (HAOMIOACHUE, JKCIEPUMEHT, ONHUCAaHWEe, HW3MEpEHHUe,
KJIaccu(huKaIys, MOJICTMPOBAHNE, CTATUCTHYECKAss 00pabOTKa TaHHBIX)
Pasznea 2. )KuBble cUCTEeMbI M UX OPTraHU3ALMS 2
Tema 2.1. OOmas | CongepkaHue y4eGHOIro MaTepuaa 2 OK-01, OK-02,
XapaKTepUCTHUKa XKusble cuctembl (OHOCHCTEMBI) Kak MpeAMeT u3ydeHus: Ouosioruu. OTiHYne KUBBIX CUCTEM OT OK-04, OK-07
KU3HU HEOpraHuuecKou nmpupoisl. CBOMCTBA OMOCHCTEM U UX pa3HOOOpa3ue.
YpoBHU oOpraHmzanuu OWOCHUCTEM: MOJIEKYJSIPHO-TEHETUUECKHM, KJIETOYHBIN, OpPraHW3MEHHBIH,
MOMYJISIIMOHHO -BUIOBOH, SKOCHCTEMHBIN (OMOTE€OIICHOTHYECKHH ), OnoChepHBIA
Pa3znesn 3 Xumuuyeckuii cOCTaB M CTPOeHHE KJIETKH 6
Tewma 3.1. Conep:xaHue y4eOHOro MmaTepuasa 2
XUMUYECKUN XUMHUYECKUI COCTAaB KJIETKU. XUMUYECKUE AJIEMEHThI: MAaKPOIJIEMEHThI, MUKPOdJIeMeHThl. Boja u
COCTaB KJICTKU. | MUHEpaJlbHble BellecTBa. DYHKIMU BOAbI M MHHEPAIbHBIX BEHIECTB B KieTke. Iloaaep:kaHue OK-01, OK-02,
Bona OCMOTHYECKOro OasaHca OK-04, OK-07
H MHUHCPAILHBIC | [IpakTHYecKoe 3aHATHE 2
BCIIECTBA Ne 1 «buonoruyeckas poJib MHUHEpPAJIbHBIX BEHICCTB B OOECIICUEHUU KU3HEIEATCILHOCTH
OpPraHu3MOB, MPOSIBIICHUS AricOananca MUHEPATBHBIX SJIEMEHTOB)
Tema 3.2. Coaepikanue y4eOHOro MaTepuajia 2




bunonornuecku
Ba)KHBIC
XUMHYECKHE
COCTMHEHUS

benku. CocraB u cTpoeHue OenKOB. AMHUHOKHUCIOTHI — MOHOMEpHl OenkoB. He3ameHumble u
3aMEHHMMbIE aMUHOKHUCIIOThl. AMMHOKHMCIIOTHBIM COCTaB. YPOBHU CTPYKTYpbI OCJIKOBOM MOJIEKYJIBI
(mepBuYHasi, BTOpUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYypa). XUMUUYECKHE CBOMCTBA OEIKOB.
buonornyeckne GyHKIIMU OEIKOB.

depMeHTHI — Onosorndeckre Katanuzatopsl. CTpoeHne ¢pepMeHTa: akTUBHBIN IIEHTp, CyOCcTpaTHas
cneuupuynoctb. Kodepmentsl. Buramunbsl. Otiauuust (GepMEHTOB OT HEOPraHUYECKUX
KaTaJanu3aTopoB. YTIIEBOJBI: MOHOCAaxapuipl (TJIFOK03a, pud03a M JIe30KCHpr003a), TucaxapHibl
(caxapo3a, JnakTo3a) W ToJMcaxapuiabl (Kpaxmai, TJIWKOTeH, IeUIroNo3a). buosmorndeckue
¢yHKIMKM  yriaeBoAoB. JIMmuael: TpUravuepuisl, ¢oconunuapl, crepouabl. [uapo@uibHO-
ruipopoOHble cBoiicTBa. buonornueckue ¢yHknuu nunuaoB. CpaBHEHHE YIJIEBOJIOB, OEJIKOB U
JUIUA0B KaK HICTOYHUKOB SHEPTHUH.

Hyxneunossie kucnotsl: JIHKu PHK. HykneoTuapl — MOoHOMEpBI HyKJIEHHOBBIX KUCHI0T. CTpoeHue
u ¢pysakiun JJHK. Crpoenne u pynkuun PHK. AT®: ctpoenue u GpyHkimm

IIpakTuyeckue 3aHATHS

Ne 2 «Omnpenenenne Butamuaa C B IpOIyKTax MUTAHUS

i «OrpeesieHie HaTHYHs KpaxMaia B MPOAYKTax MATAHMD (Ha BEIOOP MPEToaaBaTes).
«I"'uapodunbHO-THAPOHOOHBIE CBOWCTBA JTUTHIOB)

i «/3yueHne KaTaJuTHUYeCKON aKTUBHOCTH ()epMEHTOB (Ha MpUMeEpe aMHJIa3bl WM KaTajaa3bl)»
(Ha BBIOOD mpernogaBaTes).

Tewma 3.3.
CtpykTypHO-
(hyHKIIMOHATIbHAS
OpraHu3anus
KIIETOK

Conep:xaHue y4eOHOro Mmarepuasa

urosorus — Hayka o kietke. KileTouHass Teopusi — mpuMep B3auMOJICHCTBUS HJeH U (akToB B
HAayYHOM TO3HAHUU. METOIbl U3yUCHHS KIICTKH.

Knerka kak memoctHas >xuBas cucrtema. OOIME NPU3HAKK KJICTOK: 3aMKHyTas HapyKHas
MeMOpaHa, moJiekyisl JIHK kak reHeTnyeckuii armapar, CHCTeMa CHHTe3a Oelika.

Tumel  KJIETOK:  JyKapUOTHUECKas W NpokapuoThueckas. (OcCOOEHHOCTH  CTPOCHHUS
MpoKaproTHUeCKoW KieTku. KiietouHast crenka Oakrepuii. CTpOSHHE 3YKaApUOTHYECKOW KIICTKH.
OcHOBHbBIEC OTIMYUSA PACTUTEIBHOMU, )KMBOTHOW M TpUOHON KiIeTKU. [IoBEepXHOCTHBIE CTPYKTYpHI
KJICTOK— KJICTOYHAsl CTCHKA, MIMKOKAIHUKC, UX QyHKIuH. [lnasmaTrueckas MemMOpaHa, ee CBOMCTBA
1 QyHKIUH.

Huromnasma u ee opranouasl. OgHomeMOpanubie opranouasl kinetku: DIIC, anmapar [N'ombmkwy,
nu30coMbl. [loyaBTOHOMHBIE OpraHOWBI KIETKU: MUTOXOHIPHHU, TUTacTUIbl. lIpomcxokmeHue
MUTOXOHAPUN M TulacTuA. Buabl mmactun. HemeMOpaHHBIE OpPraHoOWABI KIETKH: PHOOCOMBI,
KJIETOUHBIN LIEHTP, HEHTPUOJH, PECHUYKH, KTYTUKH. DYHKIIMM OPTaHOUIOB KJIETKH. BriroueHus.
Anpo — perynaropublii neHTp kiueTkd. CTpoeHue sjpa: sjepHas o000JI04Ka, KapuoIlia3Ma,




XPOMATHH, AIPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

IIpakTHYecKne 3aHATHS 2
Ne 3 «Crpoenue xinetku (pacTeHHs, XUBOTHBIC, TPUObI) M KJICTOYHBIC BKIIOYEHHUS (Kpaxmad,
KapOTHUHOU/IBI, XJIOPOILJIACTHI, XpPOMOILIACTHI)» (Ha BHIOOP MPEIO1aBaTEIs)
wm «/3yueHne CTpOCHMSI KIIETOK PAaCTCHHH, XKMBOTHBIX M OaKTEepHWil TOJ MHUKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpenapaTax U UX OIMCAHUEY.
Ne 4 «ITponurtaemMmocTh MEMOpaHBI (TIa3MOJIN3, TETIIIA3MOIIN3))
Pa3nes 4. )KuszHenesiTe1bHOCTh KJIETKH 6
Tema 4.1. Conepxxanue yueOHOro Marepuaja 2
O0MeH BelecTs | OOMeH BEIIECTB, WM METa00Iu3M. ACCUMWIALMS (IUIACTUYECKUM OOMEH) W JIUCCUMMIISAIIHS
u MIPEBPAILICHUC | (JHEpreTHYeCKud OOMEH) — JIB€ CTOPOHBI E€IMHOr0 TMpollecca MmeTabonuszma. Ponb 3akoHOB
SHCPruH COXpaHEHHs BelleCTBA W DHHEPIUM B TMOHUMAHUM MeTaboiu3Mma. Tumel oOMEHa BEIIECTB:
B KJICTKC aBTOTPO(DHBIN U reTepoTpodHbIiA. Posib hepMeHTOB B 00MEHE BEIIECTB U MPEBPAIIICHUH SHEPTUH B
KIIETKE.
®ortocunre3. CBeToBast U TeMHOBas (a3bl porocuHTe3a. Peakiuu gorocunreza. DPPeKTUBHOCTD
doTocunTe3a. 3HaueHue (HOTOCHMHTE3a I JKM3HM Ha 3emie. BrnusHue yciaoBui cpenasl Ha
(hoToCHHTE3 U CTIOCOOBI MOBBIIICHUSI €T0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN. XEMOCHHTE3.
XeMOCHHTE3UPYIONe OaKTeprH. 3HAUCHUE XEMOCHHTE3a JUTsl )KU3HU Ha 3eMIle. OK-01, OK-02,
DHepreTuyeckuii oOMeH B KieTke. PaciiersieHue BelIecTB, BBIACICHHE U aKKyMYJIHpOBaHHE OK-04, OK-07
SHEpruu B KJETKe. JTambl 3Heprerudeckoro ooOmeHa. [nmkonmu3. bpoxkeHue u ero BUbL.
Kucnoponnoe okwucnenue, wik KierouHoe JpixaHue. OkucauTenbHOE (ochopuiimpoBaHue.
D} hEeKTUBHOCTH PHEPrEeTUYECKOTO 0OMEHA
Tema 4.2. Copep:xaHue y4e0HOIro MmaTepuaja 2
buocunTes 6enka Peaknun matpuvHoro cunresa. ['enermyeckas mndpopmanus u JIHK. Peanuzanmst renernyeckoi
nHpopmaluu B KiIeTke. [ 'eHeTrnueckuil Koa U ero cBoictBa. TpaHCKpHUNIUS — MAaTPUYHBIN CHHTE3
PHK. Tpancnsuus — 6uocunte3 6enka. Jranbl Tpancasaiuu. KogupoBanue amMuHOKUCIOT. Pomb
pubocoM B OMocuHTE3€e OeIKa
IIpakTHYeckoe 3aHATHE 2
Ne 5 «Pemrenue 3aga4d Ha ONpeielIeHUE NOCIIE0BATEIbHOCTH HYKIEOTHIOBY
Tema 4.3. Coaepikanue y4eOHOro MaTepuajia 2




Bupycsl

Hexnerounsie Qopmbl >xu3Hu — Bupycbl. Mcropusi oTkpbitusi BupycoB (/. Y. MBanoBCkwiA).
OCOOEeHHOCTH CTpPOEHHUS W JKM3HEHHOTO LHWKIa BUpYcoB. bakrepmodaru. bonesnu pacrenuii,
KUBOTHBIX M 4YEJIOBEKA, BbI3bIBacMble BHpycaMu. Bupyc mmmyHoxaeduuura uyenoseka (BUY) —
Bo30yautens CIIN/{a. [TpodunakTika pacipocTpaHeHHsI BUPYCHBIX 3a00JIeBaHHIA

Paspnen 5. PazmHoKeHHe 1 MHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB 10
Tema 5.1. Conepxxanue yueOHOro Marepuasa 2
KusHeHHBIH UK | KIeTOYHBIH UK, WM )KU3HCHHBIH UK KiIeTKH. MHTepdasza u mutos. TIporeccsl, mpoTeKaronme
KJIETKH B wuHTepdaze. Perummkanus — peakuuss matpuuyHoro cunresa JIHK. Crpoenue xpomocom.
XpOMOCOMHBI Habop — KapuUOTUI. JIUMIOWIHBIM M TalIOWIHBI XPOMOCOMHBIE HAOOPBHI.
Xpomartuel. LluTonornyeckue 0CHOBBI pa3MHOKEHUSI M MHIMBUYallbHOTO Pa3BUTHSI OPraHU3MOB.
Henenue xietku — muto3. Craaum murosa. [Iporecchl, mMpoucxoisiive Ha pPasHbIX CTaaUAX
MuTo3a. buonornyeckuii cMpici muto3a. [IporpaMmMupyemast rubesb KIETKH - arnonTo3
Tema 5.2. Copep:xaHue y4eOHOro MmaTepuaja 2
dopmbl @opMBl  pa3MHOXKEHHSI OpPraHuU3MOB: Oecrojioe U MosioBoe. Buasl 0Gecrnoioro pa3MHOKEHHUS:
Pa3MHOKEHHUS JiefIeHue HaJBO€ M TOYKOBAaHHWE OJHO W MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHME, BETeTaTHUBHOE
OpraHU3MOB pa3MHoOxeHHe. IckyccTBeHHOE KJIOHHPOBAHHUE OPTaHU3MOB, €r0 3HaYeHHE JIsI CEJICKIUU.
[TonoBoe pasMHOXKEHHE, ero OoTiau4Hus oT Oecmosoro. Meio3. Craaum wMeio3a. Ilporeccsl,
NpoucXoAslue Ha cragusax wmenosa. lloBenenue xpomocom B wmenose. Kpoccunrosep.
buonorndeckuii cMbIic M 3HaueHHWe Meio3a. ['ameroreHes — mporecc 0Opa30BaHMs TOJIOBBIX
KJIETOK Yy >KMBOTHBIX. [loyloOBBIE jKene3bl: CEMEHHUKH W sIMYHUKH. OOpa3oBaHHE U DPa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u 1, SHIeKIeTKa) — criepMarorenes u oorene3. OcobeHHOCTH
CTPOEHMS SIMIEKIETOK U cuepmaTto3onioB. OmiogotBopenue. [lapreHorenes
Tewma 5.3. Copep:xaHue y4e0HOIro MmaTepuaja 4
NunuBuayanpHOE NunuBuayanpHOe pa3BuTHe (OHTOTEHE3). DMOpPHOHAIBHOE pa3BuUTHE (IMOpHOTEHE3). Tallbl
pa3BuTHe SMOPUOHAILHOTO Pa3BUTHUS Y MO3BOHOUHBIX XUBOTHBIX: APOOJIEHUE, TacTPYNIALUS, OPraHOTeHE3.
OpraHu3MOB [TocTomOproHanbHOE pa3BuTHE. THUMBI MOCTIMOPUOHAIBHOTO PAa3BUTHUSA: MPSAMOE, HE MPSMOE
(numHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CHOCOOHBIE BBI3BIBATH
BpOXJECHHBIE ypoAcTBa. PocT u pa3BuTue pactreHnid. OHTOr€He3 UBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTaJIUU PA3BUTHUS
Tema 5.4. IIpogeccHnoHAIBLHO OPHEHTHPOBAHHOE CO/ICP:KaAHME (CoAePKaHNE NMPHKJIATHOT0 MOAYJIsH) 2
Ocob6enHoctu Bapuant 1. Bapuant 3. Tkanu yenoBexka. CTpoeHHE OpraHOB M CHCTEM OpraHOB 4EJIOBEKa
CTpOEHUs @DyHKIMOHAIBbHAS CHCTEMa OpraHoB. ['omeocTa3 opraHusMa M €ro MHOJJEpPKaHHE B IIPOLECCE
U pa3BUTHUSA KU3BHEJCATEIIBHOCTH. 3HAUEHUE TPOSIBICHUA pasfpaxumMocTh U perymauuu. [Ipoueccer
MaKpOOpraHu3Ma KU3ZHEJCATEIBHOCTH  4YenoBeKa. [lpuumHbl HapymeHuid pa3BuTuss  opraHu3MoB  Oprasbl
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penponykuuu, ctpoenue u GpyHknuu. PernpoaykTuBHOe 370poBbe. HacnencTBennbie 0one3HH, UX
NPUYMHBI U npeaynpexaeHue. Mudexnn, nepeaaronyecs NoJ0BbIM MyTEM, X MPO(UIaKTUKA

HpaRTuquRne 3aHATUSA

Ne 6 Pa3paboTka MEHTAIBHOM KapThl TKaHEH, OPraHOB M CUCTEM OPTaHOB MaKpOOPTaHU3MOB
(4uenoBeka) ¢ KpaTKOM XapaKTepUCTUKON UX (PYHKIIMM.

Ne 7 «BupycHble u 6akTepuaibHbIe 3a00JIEBaHUSI MAKPOOPTAHU3MOB (UEJIOBEK). DMHUIEMHUYECKHUI
(ann3ooTHUECKU,  AnuduTOoTHYECKMHM)  mpouecc.  OOmME  OPUHLMIBL  MCHOJIb30BaHMS
JIeKapCTBEHHbIX BellecTB. OCOOEHHOCTH NPUMEHEHHS] aHTUOMOTHUKOBY

Pa3nes 6. HaciencTBeHHOCTD M HI3MEHYHBOCTH OPraHU3MOB

Tema 6.1.
3aKOHOMEPHOCTH
HaCJIeIOBaHUS

Conepxxanue yueOHOro Marepuaja

[Ipenmer u 3anaun reHeTuku. Posib UTOIOTMU M AYMOPHOJIOTHH B CTAaHOBJIEHMU T'€HETUKH. Bkiaz
pPOCCHMCKMX M  3apyOeKHBIX YUEHBIX B  pa3BUTHE TEHETUKU. MeToAbl T'eHETHKHU
(rubpuonoruyecKui, UTOTEHETHYECKUH, MOJIEKYJIIPHO-T€HETUYECKHI ). OcHOBHBIE
TE€HETUYECKUE MOHATHA. | eHeThUecKass CMUMBOJIMKA, UCIIOJIb3yEeMas B CXeMaX CKpEIMBaHUH.
3aKOHOMEPHOCTH HACJIEeIOBaHMs TPU3HAKOB, ycTaHOBIeHHbIe [. Mennenem. MoHOruOpuIHOE
CKpelllMBaHHEe. 3aKOH eAMHOO0Opa3usi TMOpUIOB MEpPBOro MokosieHus. [IpaBuiio TOMUHMpPOBAHMS.
3aKOH pacIleIIeHs IpU3HaKoB. ['unoresa ynctotel ramer. [lomHOE M HENMOJIHOE TOMUHUPOBAHUE.
JurnOpuiHoe ckpeluBaHue. 3aKOH HE3aBUCUMOTI'0 Haclel0BaHUs Mpu3HaKkoB. Llutorenernueckue
OCHOBBI ~ JUIMOPHJHOTO CKpelMBaHMs. AHamu3upymlomee ckpemuBaHue. McnosbzoBanue
AQHAJM3UPYIOILEr0 CKPELIMBAHMs /ISl ONIpEIesICHHsI TEHOTHIIA OCOOH.

IIpakTHYecKkue 3aHATHS

Ne 8 Pemrenue 3aaa4 Ha TCHCTUYCCKUE 3a/la4di, CBA3aHHBIC C HACIICAOBAHUEM IIPU3HAKOB Y
YCJI0BCKa.

Tema 6.2.
CuemnjieHHoEe
HacjleI0BaHue
MIPU3HAKOB

Conep:xanue y4eOHOro MmaTepuaJsa

CHeHHeHHOC HACJICJOBAHUC IIPU3HAKOB. Pa6ota T. MopraHa o CHCIUICHHOMY HACJICAOBAaHUIO
I'CHOB. HapymeHHe CHOCIUICHUA TI'€CHOB B PE3YIbTATEC KPOCCHUHIOBEPA. XpOMOCOMHaH TCOPUA
HacJIEJCTBEHHOCTH. |'eHeTHnuyeckue KapThbI. I'eneruka moina. XpOMOCOMHOe OIIpCACIICHUC II0JIa.
AYTOCOMLI H IOJOBBIC XPOMOCOMBI. I'omorameTrHele U I'CTCPOraMCTHBIC  OpPraHU3MBbI.
HacnegoBanue IMPU3HAKOB, CICIIJICHHBIX C I1IOJIOM

IIpakTHYecKne 3aHATHSA

Ne 9 Pemienue 3aa4 Ha OIpCACIICHUC BECPOATHOCTH BO3ZHUKHOBCHHU HACJICACTBCHHBIX ITPHU3HAKOB
IIpH COCIUVICHHOM HACJICAOBAHUH, COCTABJICHUEC I'CHOTHUIIMYCCKUX CXEM CKPCIIUBAHUS
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Tema 6.3.
3aKOHOMEPHOCTH
U3MCHYUBOCTHU

Conepxanue yueOHOro Marepuasa

N3meHunBOCTh. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs WM HAcleACTBEHHas. Ponp cpensl B
HEHACJICJICTBEHHOW W3MEHYMBOCTU. XapaKTEPUCTUKA MOJIU(UKANMUOHHOW  W3MEHYUBOCTH.
Baprnannonsslii psn u BapuanuoHHas kpusas. Hopma peakuum npusHaka. KonmdecTBeHHbIE M
KaueCTBEHHBIC TPU3HAKU W WX HOpMa peakiuu. CBOHCTBA MOIU(PUKAMOHHONH H3MEHYMBOCTH.
HacnencrBennas, Wil reHOTUIIMYECKAss M3MEHUYMBOCTh. KoMOMHATHBHAS H3MEHYHUBOCTh. Meiio3 u
MOJIOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW HW3MEHUYMBOCTH. MyTallMOHHAs HW3MEHYHUBOCTD.
Knaccudukanus myranuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE. HacToTa W MPUYUHBI MyTaIluil.
Myrtarennbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSATOB B HACJIEICTBEHHOW W3MEHYUBOCTH
H. H. BaBunosa

HpaKTuquKue 3aHATUSA

Neo 10 Pemienue 3amay Ha onpeielIeHUE BEPOSITHOCTH BOSHUKHOBEHHMS HACIIEICTBEHHBIX MTPU3HAKOB
TIPU PA3JIUYHBIX THIAX B3aUMOJICHCTBUS T€HOB, COCTABIECHNE TEHOTUITMYECKIX CXeM CKPEIIMBAHUS

Tema 6.4.
T'eneTuka uenoBeka

Copep:xanue y4eOHOro marepuaJja

I'enetuka 4yenoBeka. Kapuotum dyenoBeka. (OCHOBHbIE METOAbI T'€HETHKHA  YEJIOBEKA:
Te€HEAJIOTHYECKUM,  OJMM3HENOBBIH, IUTOTCHETUYECKUM, OMOXMMHUYECKHUU,  MOJEKYISIPHO-
reHetndyeckuii. COBpPEMEHHOE ONpENEeIeHWE TEHOTHUIIA: IOJHOT€HOMHOE CEKBEHHUPOBAHME,
TeHOTHIUPOBaHKWE, B ToM uwmcie ¢ momomibio [II[P-ananm3a. HacnmenctBenHbie 3aboseBaHuUs
YeJIoBeKa: TeHHbIE 00J1e3HU, 00JIE3HU C HACIEACTBEHHOM MPEAPaACIONOKEHHOCTHIO, XPOMOCOMHBIE
6ose3an. CoMaTtnueckne W TeHepaTtuBHbIC MyTaniud. CTBOJIOBBIC KJIETKH. [IpHHIIUIIBI 3M0pOBOTO
oOpasa JKW3HHW, AWMATHOCTUKH, MPOPUIAKTAKH H JICYCHUS TEHETHYEeCKHX Oosie3Hed. Meauko-
FEHETUYECKOE KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIMHCKOM TEHETHMKH B MPEIOTBPALICHUN
M JIEYEHUH T'eHEeTHYECKUX 3a00JIEBaHUI YeoBeEKa

IIpakTuYeckue 3aHATHS

No 11 «CocraBiieHrE U aHAIU3 POJIOCIOBHBIX YEJIOBEKa»

Pasznen 7. IBoronn

OHHASI 0MOJIOTUA

Tema 7.1.
OBOJIIOIIMOHHAA
Teopus

H €& MeCTo B
OHOJIOTHHU

Conepxanue yueOHOro Marepuasia

[Ipennoceliku BO3HUKHOBEHHUSI 3BOJIIOLIMOHHOM TE€OpUHU. DBOJIIOLMOHHAS TEOpHsl U €€ MEecCTO B
Ouonoruu. BinsHue SBOJIIOLMOHHOM TEOPHMM HA pPa3BUTHE OHOJOTMM U JPYrUX Hayk.
CuzerenscTtBa 3BOMOLMU. [laeoHTOIOTHYECKHE: TOCIENOBATENBLHOCTD TIOSBIEHUS BHJIOB B
NAJICOHTOJIOTUYECKOM JIeToNUCH, TiepexoiHble (hopMbl. buoreorpadpuueckue: cXoACTBO U pas3anyuue
¢bayH u Qrop MaTEepUKOB U OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA M Pa3IMyuUsi SMOPHOHOB
pa3HbIX BHUJIOB I03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTMYHBIE, aHAJIOTMYHBIE,
pyAMMEHTapHble OpraHbl, araBU3Mbl. MOJEKYISIpHO-OMOXHMUYECKHE: CXOJCTBO MEXaHU3MOB
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HACJIEJICTBEHHOCTH UM OCHOBHBIX METAa0OJIMYECKMX IIyTedl y BCEX JKHUBBIX OpPraHU3MOB.
OpomonmonHas Teopuss Y. JlapBunHa. Ilpeanochlnky BO3HHMKHOBEHHUS AAapBHUHH3MA. JIBHOKylne
CHJIBI 3BOJIIOLIMM BUJOB 10 JlapBUHY (M30BITOUHOE Pa3MHOXKEHUE NIPU OTPAHUUYEHHOCTH PECYPCOB,
HeolpeieN€HHas U3MEHYMBOCTb, O0pb0a 3a CyLIECTBOBAHUE, ECTECTBEHHBIN 0TOOD)

Tema 7.2.
MukposBontonus

Conepxxanue yueOHOro Marepuasa

Cunrernueckass Teopusi sBosouuu (CTD) u e€ ocHOBHBIE MOJOXKEHUS. MUKPOIBOIIOLMSL.
[Momynsimust Kak eAWHUIA BUAA W SBOJIOUWHU. J[BMKymue cuibl ((akTOphI)IBOIIONWU BUIOB B
npupoje. MyTallMOHHBIM TpolecC U KOMOMHATUBHAsI M3MEHYMBOCTb. [loMyasiiuOHHBIE BOJHBI U
npeiid renos. M3onsauus u murpanus. EctecTBeHHBIN 0TOOP — HanpaBisSIOUMI (GaKTOp IBOJIIOLHH.
@®opMmbl ecTecTBEHHOTo oTOOpa. IIprcrnocoOneHHOCTs OpraHM3MOB KakK pe3yJbTaT 3BOJIOLUU.
[Ipumepsl npucnocobnenuid y opraHusmoB. Apomopdo3bl UM uauMoagantauuv. Bug u
BujooOpazoBanue. Kputepum Buma. OcHOBHbIE (GOpMBI BHUI000pa3oBaHUs: Teorpaduyeckoe,
9KOJIOTMYECKOe

Tema 7.3.
Makpo3Botonus

Copep:xxanue y4eOHOro marepuasa

Makposomtonusi.  DopMmbl  3BOJIONUU:  (uimeTuyeckas, UMBEPreHTHAas, KOHBEPIeHTHad,
napauenbHas. HeoOpaTuMocTb 3BOTIOIUN

IIpakTHYecKoe 3aHATHE

Ne 12 «CpaBHeHue BHIOB 110 MOP(OTOTHIECKOMY KPUTEPUIOH
i «Onucanye Npucnoco6JeHHOCTH OPraHu3Ma U €€ OTHOCUTEIHLHOTO XapaKkTepay

Pa3znen 8. Bo3HuKkHOBeHUE ¥ pa3BUTHE )KU3HHU HA 3eMJie

Tema 8.1.
3apoxxaeHue
pPa3BUTHE )KU3HU

u

Conep:xaHue y4eOHOro maTepuasa

JloHay4dHBIEe PEACTABICHUS O 3apOXKACHNN XKU3HU. HaydyHble TMIIOTE3bl BOSHUKHOBEHUS )KU3HU Ha
3emie: abuoreHe3 M naHcrepMus. XUMHUYECKash 3BOJIIOLUSA. AOMOTEHHBIH CHHTE3 OpPraHMYecKHX
BEIECTB H3HEOPraHMYECKHUX. OKCIIEPUMEHTAIBHOE IOATBEPKICHUE XUMHUYECKOM 3BOJIOLMU.
Hawanpapie otambl  Ouosiormveckoi sBomtornuu. [umoreza PHK- wmwupa. ®opmupoBanme
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE HPOTOKJIETKH. I[lepBble KIETKM M HUX 3BOJIIOLUS.
DopMupOBaHNE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3HM Ha 3emie 1o 3pam u nepuonam. Karapxeil. Apxeickas U MIPOTEPO30MCKas 3pHI.
[Taneosolickas 3pa u e€ mepuoabl: KeMOPUNCKHM, OPIOBUKCKUN, CUIYPUIUCKHM, IEBOHCKUH,
KaMEHHOYTOJIBHBIN, NTEpMCKHU. Me3030iCKas dpa U €€ MepUOoAbl: TPUACOBBIN, IOPCKHM, MEIOBOM.
KaiiHo30lickas 2pa W €€ TIepuoJbl: MAJNCOTCHOBBIN, HEOTEHOBBIN, AHTPOIOIE€HOBBIN.
XapakTepuCTUKa KIMMaTa U T€0JOTHYECKUX IIPOLIECCOB

Tema 8.2.
Cucrema

Conepxanue yueOHOro Marepuasa

Cucrema OpPraHu4CeCKOro Mupa Kak OTpaXCHUC 3BOJIFOIIMH. OCHOBHBIE CHCTEMATHYCCKHUE TPYIIIbI
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OpPraHu4eCcKOro
MHUpa

opranu3MoB. OCHOBHBIE€ 3TaIlbl BOJIIOLUHM PACTUTEIFHOTO U JKUBOTHOTO Mupa. ApoMopdo3ssl y
pacTeHuii U KUBOTHBIX. [10osiBIIEHME, pacBET U BBIMUPAHHUE IPYII )KUBBIX OPTaHU3MOB

Tema 8.3.
IIpoucxoxnenue

YCJI0BCKa -

aHTPOTIOTEHE3.
OcHOBHBIE CTaJIUH
9BOJIIOIUN
yeaoBeKa

Conepxxanue yueOHOro Marepuasa

DBOJIOLMS YelloBeKa. AHTPOIOJIOTHSA Kak Hayka. Pa3BuTue mpeacTaBieHHUH O MPOUCXOXKICHUU
yenoBeka. MeToapl M3ydeHUs aHTpororeHe3a. CXOJCTBAa M pPa3IMyUs 4YEJOBEKa M KHBOTHBIX.
CucremaTdeckoe TOJIOKEHUE 4YenoBeka. JIBmkymme cuibl ((GakTopel) aHTpOIOTEHE3a.
HacnencTBeHHass W3MEHYMBOCTH M €CTECTBEHHBIH 0TOOp. OOImIecTBeHHBIM 00pa3 JKU3HW,
M3TrOTOBJIEHUE OPYIUN Tpyaa, MbllieHHe, pedb. OCHOBHbBIE CTaAMU U BETBU 3BOJIIOLUU YEJIOBEKA:
aBCTpAJIONUTEKH, YenoBek ymenbld, YenoBek mnpsaMoxomamui, YenoBek HeaHAEPTAIbCKU,
UYenoBek pa3yMHBIIl  COBpeMEHHOro Tuma. HaXxoJku HCKONMAeMbIX OCTaHKOB, BpeMs
CYIIECTBOBAaHUS, 00JACTh PAaCIpOCTPaHEHHS, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.
UYenoBeueckne pacbl. OcHOBHBbIE OO0JbIIME pachl: €BpOINeouaHas (eBpa3uiickas), Herpo-
aBcTpajioniHas  (dKBaTropuaibHas),  MOHrojoujHas  (a3uaTcKo-aMepuKaHckas).  YepTsl
MPHUCTIOCOOIEHHOCTH MPEACTaBUTENECH YEIOBEYECKHX pac K YCIOBUSAM CYIIECTBOBaHUA. ENMHCTBO
yenoBeyeckux pac. Kputuka pacusma

IIpakTuyeckue 3aHATHS

No 13 «Bpems 1 myTu pacceneHus 4YeJIoBeKa Mo MIAHETE
i «I[IpucnocobmeHHOCTh YenoBeKa K pa3HbIM YCIOBUSM cpefbl. BrnusHue reorpaduyeckoit
cpenbl Ha MOPGOJOTHIO ¥ (PU3HOJIOTHIO YETOBEKa»

Pa3znen 9. OpranusmMel 1 OKpy:Kaouias cpeaa

Tema 9.1. Conep:xaHue y4eOHOIro MmaTepuaja
Dkonorus Kak | OKoJorusl Kak Hayka. 3ajauyd W pas3fesibl 3KOJOTMU. MeTo/bl 3KOJOTHYECKHX HCCIIEOBaHMIA.
HaykKa. Cpelpl | DKOJOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO uelioBeka. Cpepl 0OMTaHUsI OPraHU3MOB: BOJIHAS,
AKU3HU. HA3eMHO-BO3/AYIIHAsS,  [OYBEHHAs,  BHYTPUOpPraHU3MEHHas.  OKOJOTMYecKue  (paKkTophl
DKOJIOTHYECKHE Knaccudukanus skojorudyeckux (akTopoB: abHOTHUECKHE, OMOTHYECKHE M aHTPOIOTrCHHBIE.
(bakTopbl JleiicTBHE 9KOJIOTrHYECKUX (PaKTOPOB HA OPraHU3MbI
Abunotuueckue (akTOphl: CBET, TemIeparypa, BiaxHocTh. Dortomepuonusm. I[IpucnocobneHus
OpPraHU3MOB K JIEHCTBHUIO aOHMOTHYEeCKNX (hakTOpOB. bruonornueckue puTMel.
buotnueckue ¢aktopel. Buabl OHOTHYECKMX B3aMMOJCHCTBUI: KOHKYpPEHIUS, XWUITHUYECTBO.
[TapazutusM, MyTyanus3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO), aMEHCAIHU3M,
HeliTpann3M. 3HaueHue OMOTHYECKMX B3aWMOJICHCTBMH Ui CYIIECTBOBaHMS OPraHHW3MOB B
MIPUPOIHBIX COOOIIECTBAX
Tema 9.2. Coaepikanue y4eOHOro MaTepuajia
OKOJIOTHYECKUE DKOJIOTHYECKHE XapaKTepUCTUKH monyisinud. OCHOBHBIE MOKa3aTead MONYISLUU: YUCICHHOCTD,
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XapaKTEPUCTUKHU IJIOTHOCTb, POKJIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpaLus. JuHaMKKa YUCIEHHOCTU MOMYIISILIUU
MOMYJISILTUI U €€ perysius
IIpakTnueckoe 3ansiTHE 2
Ne 14 «Ilopcu€r nnoTHOCTH NOMYNALMNA Pa3HbIX BUIOB PACTEHUI»
Pasnes 10. CoobmecTBa M 3K0JI0rH4eCKHe CHCTEMbI 14
Tema 10.1. CojaepikaHue yueOHOro MaTepuajia 2
Coo0miecTBa Coo0rmiecTBo opraHu3mMoB — OwoIreH03. CTpPYKTypbl OMOIICHO3a: BHJOBas, MPOCTPAHCTBEHHAS,
OpraHU3MOB, Tpoduueckas (numieBas). Buapi-noMmuHanTsl. CBs31 B OMOLIEHO3E.
9KOCHCTEMBI Okojoruyeckue cuctembl (9kocuctemsl). [lonstme 00 3kocucreMe M OHOreOlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTHl  AKOCHCTEMBI:  MPOJYLEHThl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopoT BemectB W MOTOK SHEPrUM B 3KocucTeMme. Tpoduyeckue (MUIIEBBIE) YPOBHHU
skocucteMbl. [Tumessie nenu u cet. OCHOBHBIE MTOKA3aTeNU SKOCUCTEMBI: OroMacca, MpoTyKIHs.
DKOJIOTUYECKHE MUPaMUAbL: MPOIYKIMH, 4YHCIEHHOCTH, Ouomacchl. CBOICTBa 3SKOCHCTEM:
YCTOWYMBOCTb, caMoperynsanus, pazsurue. Cykieccus
IIpakTHYecKHe 3aHATHS 2
Ne 15 Penrenne npakTUKO-OpMEHTHPOBAHHBIX PACUETHBIX 33JJaHUIl Ha COCTaBJIEHHE TPOPUUECKUX
1eney, nupamu OMOMacchl U SHEPTUH, IEPEHOCY BELIECTBA M SHEPTUHU B DKOCHCTEMAX
Tema 10.2. Conep:xaHue y4eOHOro Mmarepuasa 4 OK-01. OK-02
[Tpupoueie [IpupomHbie  3KOCHUCTEMBI. JKOCHCTEMBI PEK M 03€p. OKOCHUCTEMa XBOWHOIO WM OK-0 4’ OK-OY’
3KOCUCTEMBI IIUPOKOJIMCTBEHHOTO Jieca. AHTPOTIOTEHHBIE IKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI. III(" 11
buonoruueckoe u x03siiCTBEHHOE 3HAUYEHUE arpodKOCHCTEM U ypOoskocucteM. bropaznoobpasue )
Kak axTop ycroitunBoctu s3kocucteM. CoxpaHeHrne OMOJOrHYecKOro pa3Hooopasus Ha 3emiie
Tema 10.3. Conep:xaHue y4eOHOIro MmaTepuaja 2
buocdepa — VYuenue B. U. Bepuanckoro o omocdepe. I'panunibl, cocraB u cTpykTypa Omocdepsl. XXupoe
rio0anpHas BemecTBo U ero ¢pyHkImu. OcodeHHOCTH Onocepsl Kak rio0aabHOM 3KOCHCTEMBI. [JluHaMuyeckoe
sKocucTeMa 3eEMJIM | paBHOBecHe U oOparHas CBs3b B Orocdepe. KpyroBopoTsl BEHIECTB M OMOTCOXUMHUYCCKUAE ITUKIIBI
AJIEMEHTOB (yrieposa, a3ota). 3oHaabHOCTh 6uochepbl. OCHOBHBIE OMOMBI CYIIH
IIpakTHYecKne 3aHATHS 2
Ne 16 Pemienune npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33Ja4 Ha OMNpEICJICHUE IUIOIIAIN
HACaXIACHUM JUI CHWKEHUS KOHILIEHTpPALMM YIJIEKUCIOTo rasa B aTrMocdepe CBOEro permoHa
TIPOYKUBAHUS
Tema 10.4. IIpogeccnoHAILHO OPHEHTHPOBAHHOE CO/IeP:KaAHNE (CoAepPKaHNEe NMPHKJIATHOT0 MOAYJIsH) 4
Brnusinue YenoBeuectBO B Ouochepe 3emsu. AHTpONOreHHbIE M3MEHEHUs B Ouocdepe. I'modambHBIE
AHTPONOTEHHBIX sKosiornyeckue mpobaemsl. CocyliecTBOBaHME TpHpoJbl M yenoBedecTBa. CoxpaHeHHe




¢baxTopoB Ha
ouochepy

O0nopa3HoOo0pasus Kak OCHOBa yCTOHUMBOCTH Ouocdepsl. OcHOBa PaLMOHAIBHOTO YIPABICHHS
MIPUPOJTHBIMU PECypcamMy M MX MCTOJb30BaHue. JIoCTKeHHsI OMOJIOTHH M OXpaHa MPUPO/IBI

HpaKTI/I‘IeCKOC 3aHATHE

Ne 17 pemienue 3amad mo 3ajaHue pacdera BOJONOTPEOICHHS HACCIICHHOTO MYHKTA.

KonTposabHas pabora

N

Tema 10.5.
Bmmsguane
COILIMAILHO-
DKOJIOTHYECKUX
(bakTopoB

Ha 3I0pOBBE
yeJioBeKa

IMpodeccnoHaILHO OPHEHTHPOBAHHOE CO/IEPKAHME (CO/IEPKAHHE MPUKJIATHOTO MOIYJIs1)

3m0poBhe UM ero cocrapisromuye. MaKkTOpBI, TMOJOXKUTEIHPHO W OTPHUIATEIHFHO BIMSIONIAE HA
opranu3sM 4yenoBeka. [IpoGieMa TEXHOTEHHBIX BO3JECHCTBUH Ha 3/I0pOBbE  YeJIOBEKa
(?7IeKTpOMAarHUTHBIC TOJIS, OBITOBAs XUMMS, U30BITOUHBIC IIYMBI, paAHalus U T.I.). AJanTanus
opraHm3Ma dYeJoBeKa K (QakTtopaM oOKpyxaromed cpenbl. [lpuHmmmer  GopmupoBaHuUsS
3JI0poBbecOeperaroniero mopeAcHus. Ou3ndeckas aKTUBHOCTh W 370pOBbe. [ PYIIBI 370pOBBSI.
OcHOBBI 3aKaMBaHus. BHOXHUMIYECKHEe acleKThl palliOHALHOTO TTaHus. [IpaBuia 6e30macHOTo
WCIIOJIb30BaHUS OBITOBBIX TMPUOOPOB M TEXHHYECKHX YCTpoWcTB OBIaJeHHEe METOJIaMHu
OTmpenesieHUsT ToKaszaTeled yMCTBEHHOW pabOTOCIIOCOOHOCTH, OOBSICHEHHE TOJyYEeHHBIX
pe3ynbTaToB U (HOPMYJIUPOBAHKUE BHIBOJIOB (ITMCBMEHHO) C WCIOJH30BAaHUEM HAYYHBIX IMOHSTHH,
TEOpUM U 3aKOHOB

IIpakTHYeckoe 3aHATHE

Ne 18 «Ompenenenve CyTOYHOro palMoHa MUTAHWUS B 3aBUCUMOCTH OT YPOBHS (DU3WYECKOM
aktuBHOCTH»  wWin «[Ipodunakrrka nmpodeccnoHanbHBIX 3a00sieBaHmiy Wi «B3anmomelicTBue
YeJI0BEKa C TEXHOJIOTHMYECKOM cpefoiy

IIpakTHYeckue 3aHATHS

Ne 19 «YMmcTBEeHHas pabOTOCTIOCOOHOCThY

i «BnusHue abuotmyeckux (pakTOpoB Ha uerdOBeKa (HU3KHE U BBICOKHE TEMIIEpaTyphl)»
(B xauecTBe TPUITEPOB CHUKAIOIIUX PAOOTOCIIOCOOHOCTh HUCIIOJIb30BATh YCIIOBUS OCYIIECTBIICHUS
npodeccHOHAIbHOM IeATENBHOCTH: IIIyM, TeMIIeparypa, pu3nueckas Harpy3Ka u T.J.)

Paznea 11. Cenrekunsi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOTHU

Tema 11.1.
Cenexuusa Kak
HayKa U Ipoliecc

Copepxanue yueOHOro Marepuasa

Cenexkiusi Kak Hayka M TIpolecc. 3apoKIeHHe CeNeKUud W aomectukanus. Yuenwe H. U.
BaBuioBa o 1eHTpax MHOTOOOpa3uss M TPOUCXOXKACHUS KYIbTYPHBIX pacTeHud. LleHTpsr
MPOUCXOKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METObI CeNeKIMH. MacCOBBIN M MHAUBUIYAIbHBIN OTOOPHI B CEJICKIIUU PACTEHHUH U
*KUBOTHBIX. OlIeHKa 3KcTephepa. bIM3KopoACTBEHHOE CKpelMBaHue — MHOPUAUHT. YucTas TMHUS.
CkpenBanue 4yuCThIX JUHUHN. ['eTepos3uc, nnu rubpuaHas cuna. HepoacTBeHHOE CKpeliiBaHue —

OK-01, OK-02,
OK-04, OK-07
IIK 1.1




aytOpuaunr. Otaanénnas rubpuanzanus U e€ ycrnexu. McKycCTBeHHBIN MyTareHes M IMoJjlydeHue
MOJUIVIONJOB. JIOCTHKEHUS CEICKIIMH PACTEHUM, J)KMBOTHBIX M1 MUKPOOPTaHU3MOB

Tema 11.2. buorexHonorust Kak OTpacib IPOU3BOJACTBA. [ eHHas UWHXKEHepUs. OTamlbl CO3JAHMS 2
OcHoBBI pexomOunantHo JIHK wu Tpancrennbix opranusmoB. Kietounas wumkeHepus. Kierounsie
OMOTEXHOJIOTHH KYyJIbTYpbl. MUKpPOKJIOHAJIBHOE pa3MHOXKEHUE pacTeHui. KioHupoBaHHE BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOrMYecKue U JIThyeckue mnpodiemsl. MO —
TeHETUYECKH MOTU(PHUIIMPOBAHHBIC OPTaHU3MBI
Tema 11.3. IIpo¢deccHoHAILHO OPHEHTHPOBAHHOE COJepP:KaHUe (CoAepKAHHe MPUKJIATHOTIO MOYJIs) 2
buorexnonornu B | OCHOBHBIC HAINPaBJICHUS COBPEMEHHOW OWMOTEXHOJOTMHM B TPO(ECCHOHATBHOU JESTeIbHOCTH
JKA3HU genoBeka. MeToasl OmorexHOJIOruu. OOBEKTHl OMOTEXHOIOTHH. DTHKAa OHOTEXHOJIOTMYECKUX U
u npodeccun TFeHeTUYECKUX 3KcrnepuMeHToB. IIpaBuna noucka u aHanm3a OMO3KOJOTrMYecKol MHMOpPMALUU U3
pa3IMYHbIX HMCTOYHMKOB (Hay4yHass © Yy4yeOHO-Hay4yHash JUTeparypa, CpeACTBa MacCOBOM
uHdopmanuu, cetb UHTEpHET U Apyrue)
IIpakTHYeckne 3aHATHS 2
Ne 20 Keiicel Ha aHanmu3 WHGOPMAIMU O HAYYHBIX JOCTIDKCHHSX B 00JIACTU TEHETHUYECKUX
TEXHOJIOT Ui, KIIETOYHOW WHXEHEPUH, MUIIEBBIX OMOTEXHOJIOTHUH.
Ne 21 3ammra Kelica: TpEACTaBICHHE pE3ylIbTaTOB PEIICHHUS KEHCOB (BBICTYIUICHUE
C TIpe3eHTaIe)
Pa3nen 12. Pemienue keiicoB B 00,1aCTH OHOTEXHOJIOTHH 4
Tema 12.1.3. IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COJePKaAHME (COePsKAHUE MPUKJIATHOTO MOTYJIs) 4
bruorexnonornn u | Bapuant 3. Pa3BuTHe OMOTEXHOJIOTHH C HCIIOJIB30BAaHHEM pPACTCHHUMN, NMPUMEHEHHE IMPOJYKTOB
pacTCHuA OMOTEXHOJIOTUU B JKM3HHU 4YEJIOBEKa, MOWCK M aHaIu3 MHPOPMAIMH W3 Pa3IUYHBIX MCTOYHHKOB
(Hmayunass W y4eOHO-HaAy4Has JIMTEpaTypa, CpelcTBa MaccoBoi wHpopmaruu, cetb HHTEepHeT OK-01, OK-02,
U IPYTHE) OK-04, OK-07
IIpakTUUeCKHE 3aHATUS 4 IIK 1.1
Ne 18 Keiicel Ha aHanu3 nH(GOPMaLUU O Pa3BUTUU OMOTEXHOJIOTUI C UCTIOJIB30BAaHUEM PACTCHHIMA
(10 MUHU- TpyMIIam)
Ne 19 3amwura kelica: mpeAcTaBIEHUE peE3yJbTATOB pEIHICHHS KEWCOB (BBICTYIUICHHE
C TIpe3eHTaIueH)
Paspnen 13. buosornyeckue ucciaenoBanus B npogecCHOHAIBHOM cdepe 30
Tema 13.1. IIpogeccHnoHaIBLHO OPHEHTHPOBAHHOE COJIeP/KaHMe (Colep:KaHMe MPUKJIAJTHOTI0 MOLYJIs) 30 %If{'_%i" %If('_%zf
OcnoBHble MeToabl | Hayunslit meroa. Meroasl OHOJKOJOTHYECKHX —HCCIIEAOBAaHMN: TOJIEBBIE, J1a0OPaTOpHBIE, HR,' 11
OHOJKOJIOTMIECKUX JKCIICpUMEHTANIbHbIE. MOHUTOPDUHI  OKPYXKAIOLIEH  Cpelbl:  JIOKAJIbHBIA, PpPErHOHAJIBHBIN )




HUCCIIENOBAaHUN

U TII00abHBIH.
Mertoapl moucka, aHaiau3a W 00paboTku HMHGOPMAIMHM O MPOEKTE B PA3IUYHBIX HCTOYHHMKAX.
[locTanoBka 11€nH, 3a/1a4, BbIABUKEHUE THIIOTE3bI

HpaRTuquKne 3aHATUSA

Ne 24 «lIIpoBeneHue HKCHEPUMEHTa II0 ONPEAEICHUI0 ONTHUMAJIbHBIX YCIOBUH JUIsl pocTa
U (DUBHOJIOTUYECKON AaKTHMBHOCTH JPOXIKEBBIX KIETOK. BBIABICHHE 3aKOHOMEPHOCTEH,
(hopMynupOBaHKE BHIBOJIOB U IIPOTHO30BY.

Pa6oTbl Ha BEIOOP MO MUHU- TpYyMIaM:

1. BiiusHue TemnepaTypsl Ha pOCT U (PU3HOJIOTHYECKYI0 aKTUBHOCTD JIPOKKEBBIX KIETOK.

2. BiusiHue yriieBoJI0B Ha POCT U (PU3UOJIOTUYECKYIO aKTUBHOCTD JIPOAIKEBBIX KIIETOK.

3. CoueTaHHOE BIMSIHME TEMIIEPATYphl M YIJIEBOAOB Ha POCT M (PU3HUOJOTUYECKYIO AKTUBHOCTh
JPOKIKEBBIX KIETOK

CamocTrodrenbHas paboTa 00yJaromuxcs

IMpomexyrounas arrectanus (quddepeHIMpPOBaHHBIN 3a4eT)

Bcero:

46




3. YcioBus peajau3anuu NporpaMMbl 0011eo6pa3oBaTe/IbHON THCIHILIMHbBI
3.1. Jlas peaaM3aluu TNPOrpamMMbl JHCHUIUIMHBI JOJLKHBI ObITh MPeAyCMOTPEHbI
ciaeylole crenraabHble MOMeIeHns:

Kabuner «buosorun», OCHAIICHHBI OOOpPYIOBAaHUEM: CTOJ JIEMOHCTPAIIMOHHBINA (C
PaKOBUHOM, IMOJBOJKONW M OTBEJEHHEM BOJbI, CAHTEXHHUKOM, 3JIEKTPUUECKUMU PpO3ETKaMHU,
aBTOMaTaMM aBapuiHOIO OTKJIFOUEHUS TOKa), J1abOpaTOPHBIM OCTPOBHOM CTOJ (ABYXCTOPOHHUH,
C 3alUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKHUM MOKPBITUEM, HAJCTOJBLEM, C IOJCBETKOM M 3JIEKTPUUECKUMHU PO3ETKAMH,
MOABOJKOM M OTBEIEHUEM BOJbl M CAHTEXHUKOW), CTyd JAOOpaTOpPHBIH MOBOPOTHBIMU,
PErylupyeMblil IO BBICOTE.

[lepeueHpb AEMOHCTPALIMOHHOTO U JIAOOPATOPHOTO 00OPYAOBAHMUSL.

JlemoHCTparmmoHHOe 000pYyA0BaHNE U TTPUOOPHI:

—  KOMIUJIEKT BJIQKHBIX MPEMapaToB AEMOHCTPAMOHHBIN

— KOMIUIEKT repOapueB 10 CUCTEMAaTHUKE PACTEHUH C OIpeIeIUTENbHBIMA KAPTOUKAMHU
—  KOMIUIEKT KOJUIEKIIUM IEMOHCTPalMOHHBIN

— 1udpoBoOi MUKPOCKOIT OMHOKYJISIPHBIN (C KaMepoii)

JlaGopaTopHO-TeXHOJOTHYECKOEe  oOopymoBanue  (1abopaTopHoe  000pydOBaHUE,

pUOOPHI, HAOOPHI IS SKCTIEPUMEHTA, HHCTPYMEHTHI):
—  MOJENH, MYJISKH, allTUKAIuU
— KOMIUIEKT MOJeNei-anmnKauui JeMOHCTPAllMOHHbBIN
— KOMIUIEKT aHaTOMHYECKUX MOJIeNIel JeMOHCTPAllMOHHBIN
— Habop MaJCOHTONOTUUECKUX MYJISKEN
— KOMIUIEKT OOTaHUYECKUX MOJENICH 1eMOHCTPAIIMOHHBII
— KOMIUIEKT 300JIOTMYECKUX MOJIeNIel JeMOHCTPAllMOHHBIN
—  KOMIUIEKT MYJISDKEH 1eMOHCTPAlMOHHBIN
— CKeJeT 4eloBeKa
— TOpC 4enoBeKa pa300pHBIit
—  KOMIJIEKT Mojieseit
— KOMIIJIEKT CKEJIETOB Pa3IMYHbIX KJIACCOB )KUBOTHBIX
— Tabnuipsl peabedHbIe
— JIEMOHCTpAILlMOHHBIE Y4eOHO-HarJIsIHbIe TOCOOUS
— KOMIUJIEKT NOPTPETOB 115 0ohopMiIeHUs1 KabuHeTa
— nabopaHTCKas JJis KaOMHeTa OMOJIOTUU U SKOJIOTHH

—  CTOJI C SIIMKaMHM Ul XpaHEeHUs1/TyMOoi



— Kpecno oducHoe
—  CTOJI TabOPaTOPHBIA MOCUHBIH
— CYWIWIbHAs MaHeJb JUI HOCY/bI
— mkad A XpaHeHHs yaeOHbIX TocoOuit
— mkad A7 XpaHEHHs BIQKHBIX MPETapaToB, 3alMPAIOIIUICS Ha KITI0Y
— mKad a8 XpaHeHHs Tab0paToOpPHON TOCYIbI/TIPUOOPOB
— 1a0OpaHTCKUM CTOJ
— CcTyn 1abopaTopHbIf
— KOMIUIEKT epIiei /ISt MBIThsl TaO0OPaTOPHOM MOCY/IBI.
[IpumepHBIii TIEepevYeHb JEMOHCTPAIMOHHOTO H  JabOpaTOpHOTO O00OpPYIOBAaHUS HOCHT
PEKOMEHIaTeNbHBII XapaKkTep.
3.2. UudopmanuonHoe obecneyeHre peaau3auuu NporpaMmbl
Jlnst peanmzanuy MporpamMMBbl  AUCIUIUIMHBL OMOMMoTeuHblii (oHA o0pa3oBaTeNbHOM
OpraHu3alluy UMEEeT TeUaTHbIC W/WIIN AIIEKTPOHHBIE YIeOHUKN U pa3padOTaHHBIE B KOMIUIEKTE C
HUMHU y4eOHble MocoOusi (Mpu HaIWYMM), JOMYUIEHHbIE K HCIOJIb30BAHUIO MPU peaTu3aluu
00pa3oBaTeNbHBIX MPOrPAMM CPEIHET0 MPO(EeCCHOHATHLHOTO OOpa3OBaHMS, PEaTM3yeMbIX Ha
0a3e 0CHOBHOTO 00I1Ier0 00pa3oBaHMUs.
[Ipn peanuzamuu nporpamMmbl JUCHMILUIUHBI BO3MOXKHO HCIOJB30BAHUE AJIEKTPOHHBIX
o0pa3oBaTelbHBIX  PECYpCOB,  JOMYHICHHBIX K  HCHOJB30BAaHUIO MPH  pealu3aluu

00pa3oBaTeNIbHBIX IPOrPaMM CpeHEro 00IIero 0opa3oBaHusl.

1. buonorus. buonoruyeckue cucreMsl W Mpolecchl; yriayonenHoe obyuenue. Ilaceunuk
B.B., Kamenckuii A.A,. Py6rioB A.M. u apyrue; [loa penakuueii [laceunnka B.B. AkiinonepHoe
obmectBo "UznarenscTBo "[IpocBemienue”. M., 2024.

2. buonorus. Ilaceunuk B.B., Kamenckuii A.A., PyouoB A.M. u npyrue; [lox pemakuueit
[Taceunuka B.B. Aknuonepnoe oomectBo "M3natensctBo "[Ipoceemnienne"M.,2024

3. buonorus. buonormyeckue cucteMbl W TpoIecchl; yriyoiaeHHoe oOyuenue. TepemoB
A.B., IlerpocoBa P.A. O6mecTBo ¢ orpannueHHoi orBeTcTBeHHOCTHIO "MOLl MHEMO3WHA".
M., 2025

4. AragponoBa WN.b., Cuornazo B.M. buonorus.11 xmacc ba3oBbiii u yrmyOnéHHbIN
ypoBHu JIPODA. M., 2025

5. benses I.K., Apmvmmn .M., bopoaun I1.M. / TTox pen. bensesa JI.K., Jpimiuma .M.
buonorus. 11 knacc (6a3zoBbiif ypoBens) M3aarensctBo «lIpocsemenue». M., 2025

7. JanmnoB Cb., Bmamumupckas A. W., PomanoBa H. U. buomorus 11 xmacc (06a3oBblif

ypoBeHsb) Pycckoe cnoBo M., 2-24



8.Kamenckuit A. A., Kpukcynos E.A., [laceunuk B.B. buonorus 11 xnacc. O6miast Guonorus
(6a3oBebrit ypoBenb) 10-11 JIPODA, M., 2024
9.Kamenckuit A.A., CaperaeBaH.1O., UcakoBa C.H. buonorus. 11 xmacc: 6a30BbIii ypOBEHb
Wznarensckuit nentp BEHTAHA-I'PA® M., 2023
10.ITonomapeBa M.H., Kopuunosa O.A., Jlommmuna T.E. , Vbxesckuit I1.B. / Tlox pen.
ITonomapésoit M.H. buonorus. 11 kiacc: 6a3oBbiil ypoBenb W3natensckuil nentp BEHTAHA-
I'PAD, M., 2024
11.CuBornazos B.WM., Aragonoa W.b., 3axapoBa E. T. buosorusa. 11 xmacc: OOmas
ounosorust (0a3oBbii ypoBeHb) [JPODA, M., 2025
12.CyxopykoBa JI.H., Kyamenko B.C., Uanosa T.B. buonorus (6a3oBsiii ypoenn) 10-11
MznarensctBO «IlpocBemenue». M., 2023
13.bopoaun I1.M., Beiconkas JI.B., demvmun I'"M. u ap. / Ilox pen. lllymuoro B.K.,
Heivmunia 'M. buonorus. B 2-x wactsax (yrinyOnenusii ypoBeHb) 10-11 M3marenscTBo
«IIpocsemenney. M., 2025
14.3axapoB B.b., MamonrtoB C.I'., Conun H.U., 3axaposa E. T. buonorus. 11 kmacc:
O6mas 6uonorus. YriyoneHnusiit yposenb [[PODA. M., 2024
15.ITonomapéra U.H., Kopammosa O. A., Cumonona JI.B. / Ilox pen. [ToHOMapéBoii
WN.H. buonorus. 11 kmacc: yrnyonéuusiii ypoBenb WM3matensckuii nientp BEHTAHA-TPA®D,
M., 2025

4. KoHTpOJIb U OLlEeHKA Pe3y/JibTATOB 0CBOCHHUS 00111e00pa30BaTeIbHOM JUCUMIIIMHBI
KoHTpoJib M olleHKa pe3yabTaTOB OCBOCHHUs OO0IIe00pa3oBaTeIbHON IUCITUTUTHHBI
PACKpBIBAIOTCS Yepe3 MUCHUIUIMHAPHBIC PE3yIbTaThl, HAMPABICHHBIC HA (OPMUPOBAHUE OOIINX

n HpO(bCCCI/IOHaJIBHBIX KOMHeTeHHI/Iﬁ I10 pasjciaM U TCMaM COACPIKAHUA yqe6H0ro Marcpualia.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun OLIEHOYHBIX
KOMIIEeTeHI[H S MepPONPHUSITHSE

OK 01. Bsibupatrs cnoco6st | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OOcyxkaeHHe 110 BOIPOCcCam
pereHus 3anad | 4.3, 5.1-5.4,6.1-6.3, 7.1-7.3, | 1eKuuu

npodeccruoHaIbHON 8.1, 8.2, 9.1-9.3, Pa3paboTka rioccapus

JIeATENLHOCTA PUMEHUTENBHO | o 41y o /e, 9.5T-o/c, 10.1, 3agonHeHHe CPaBHUTEIBHBIX
K pa3JINYHbIM KOHTEKCTaM 10.2, 10.3M-o/c, 11.1MT-o/c FT;; CT:IEOBaHHe

VYeTHBIT Oo1poc

JIMKTaHT Ha HCIOJb30BaHUE
apryMeHTOB, OHOJOTHYECKOM
TEPMUHOJIOTUU U CUMBOJIMKU
NuauBuayansHas




caMoCTosATeNbHas paboTa
[IpencraBiienue  pe3ysbTaTOB
NPaKTUYECKUX paboT
KonTtpomnbHbie paboThI

3amuTa TBOpUYECKUX padoT

3amura WHIUBUTYaJTbHBIX
MIPOEKTOB
Brinmosinenune 3aJIaHUNA

MIPOMEKYTOUYHOM aTTECTALUKI

OK 02. Ucnone3zoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnieanBaemasi TUCKYCCHSI T10

COBPEMECHHBIC cpeacrsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIEKIHH

IIOUCKA, aHanmsa | 71.73 81, 82, 9.1-9.3 Pa3paboTka meHTanbHOU

" sopwa MHTEPNIPETANN | g 417 /0 9 5[T-0fc, 10.1, EapTzl B 241/11{61/1 r];)znna);

nH(popManuy, BITIOJTHCHHUE U 3aIIHT.

u ’ HH(POPMAIIMOHHBIE 10.2, 10.31I-0/c, 11.1MT-o/c 71ab0paTOPHBIX paboT

TEXHOJIOTUU JIJISl BBIIOJTHCHHS [TpencraBieHne pe3ylbTaTOB

3a1a4 npodeccruoHalbHON MPAKTHYECKUX padoT

JESITeIILHOCTH [TpencraBieHHe YCTHBIX
COOOIIEeHNH ¢ TIpe3eHTaIEH,
MIOJITOTOBJICHHBIX 1O ITEPEUHIO
HUCTOYHUKOB,
PEKOMEHTOBAaHHBIX
Ipero/iaBaTesieM

OK 04. OddextuHo | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxaeHNE TIO BOIPOCaM

B3aMMO/ICHCTBOBATD u | 4.3 51-5.4,6.1-6.3, 7.1-7.3, | Jekuun

paboTatb B KOJUIEKTUBE W | g 1, 8.2, 9.1-9.3, [IpencraBnenne pe3yibTaToOB
KOMaHje 9.4T-0/c, 9.5M-o/c, 10.1, gpaKTquCKHx paboTt ;
allMTa TBOPUYECKHUX paboT
102, 10.30-o/c, 1110/ | 50 P mmiyanmmx
MIPOCKTOB
OK 07. CopeiictoBath | Temur 1.1, 2.1 -2.3, 3.1- 3.3, | O6¢cyxaeHue IO BOpocam
COXpaHEHUIO oKkpyxawomed | 4,1-4.3, 5.1-5.4, 6.1-6.3, | eKuuu
Cpenbl, pecypcocOepexeHuto, 7.1-7.3, 81, 82 9.1-9.3 Pa3zpaboTka riaoccapus
MIPUMEHSATH SHAHUA | o 411 0/c 9 5[T-0/c. 10.1 3amnoJIHEHUE  CPAaBHHUTEIIBHBIX
00 U3MEHEHUU KJINMaTa, ’ ’ > | Tabmun
MIPUHIIUATIBI OEpeKITUBOTO 10.2, 10.3MI-o/c, 11.1M-0/c TectupoBaHue
MPOM3BOJCTBA,  3PPEKTUBHO YcTHbIH onpoc
JIEHCTBOBATh JIMKTaHT Ha HCHOJIB30BAHHUEC
B UPE3BBIYANHBIX CUTYAIIHSIX apryMEHTOB, OHOJOTHYECKON
IIK 1.1.  Ocymectsuars | I[1-0/c TEPMUHOJIOTUU U CUMBOJIUKHU
COIIPOBOXKIECHUE, B TOM YHCIE WupuBuayansHas
JIOKyMEHTALHOHHOE,  IPOLELYPEI camocTosiTeNbHas paboTa
[IpencraBienue pe3ynbTaToOB

3aKYIIOK.

MPAKTHYECKUX padoT
KoHTpobHbIe paboThI

3amuTa TBOPUYECKUX padboT
3amuTa VHIBUIYaJIbHBIX
MIPOEKTOB

Brinonnenue 3agaHui
IIPOMEKYTOYHOM aTTECTALUU
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