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1. O0masi xapakTepuCcTUKA NPUMEPHOIi padoueil mporpaMmbl

001eo0pa3oBaTeJIbHOM JUCUUILIMHBI «BHOJIOTr D)

1.1. MecTo AUCHUILUIMHBI B CTPYKType 00pa3oBaTe/ibHOl NMPOrpamMMbl
CIIO:

O6mieoOpa3oBaTenbHas auCIUIIINHA «bronorus» sBisieTcss 00s13aTeIbHOM
4acThio  001Ie00pa30BaTENILHOTO I[MKJIA OOpa3oBaTeNbHOM MPOrpaMMbI B

cootBeTcTBUU ¢ PI'OC CIIO no

(npopeccuu/cneyuanvrocmu)

1.2. lesan u mi1aHupyemble pe3yJibTaThl 0CBOCHUS] JUCHUIIMHBI:
1.2.1. Heapb AuCUMIIHHBI

ConeprkaHue nmporpaMmMbl 0011e00pa3oBaTeIbHON TUCIUIUIMHBI « BUOTOTHs»
HaIllpaBJI€HO Ha JOCTHKEHHUE pEe3yJIbTaTOB €€ U3YYeHUS B COOTBETCTBUU
c tpedoBanusmu GI'OC COO c¢ yyetoMm mnpodeccuoHaIbHOW HanpaBICEHHOCTH
®I'OC CIIO. Lens u3zydyeHuss AUCHUIUIMHBI «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO0 paHra u NPUOOPETEHHE YMEHHM
WCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHUCTBUU B OTHOIICHUU OOBEKTOB
YKUBOMW TIPUPOJIBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.
JlocTikeHne 1end HU3y4eHHus JUucUUIUIMHBL «buosorus» Ha 0a30BOM ypOBHE
oOecreunBaeTcs pelieHueM CIIeIyOIMX 3a1au:
o OCBOCHHME OOYYAIOMIMMHCS CUCTEMbI 3HAHMM O OHUOJOTMYECKUX TEOpHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIyKalluX OCHOBOM
Uit GOpMHUPOBAHUSI TPEJCTABIEHUA O €CTECTBEHHO-HAyYHOW KapTUHE MUpA,
0 METOJIaX Hay4YHOTO IMO3HAHHUS, CTPOCHUH, MHOTOOOpa3HH U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHU3alluH, BBIAAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
WCCJIEIOBAHUSIX B OMOJIOTHH;
o dbopmupoBaHre y OOy4YarOMIMXCA I[MO3HABATENIbHBIX, HMHTEIUIEKTYalIbHBIX
U TBOPUYECKHX CIIOCOOHOCTEH B MpOLIECCE aHalM3a JIAaHHBIX O MYyTSIX Pa3BUTHS
B OMOJIOTMM HAay4HBIX B3IVISIIOB, UAEH M MOAXOAOB K M3YUYECHUIO JKUBBIX CHUCTEM

Pa3HOr0 YPOBHS OpraHU3aluu;



o CTaHOBJIEHHE Yy oOOywaroumxcs oOmeil KynapTyphl, (yHKIHOHATBEHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHU OOBSICHSATH U OIICHUBATDH SIBJICHHS OKPYIKAIOIIETO
MUpPa KHBOU MPUPOJIHI HA OCHOBAHWY 3HAHUH U OIIBITA, TIOJTYYCHHBIX MTPH U3YICHUH
OHoJIOTHH,

o dbopMupoBaHre y OOyYarOMIUXCS YMEHHHA WILIIOCTPUPOBATh 3HAUYCHHE
OMONOTMYECKUX 3HAHWM B MPAKTHUECKON EATEIbHOCTH 4YEIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTH;

o BOCTIUTaHNE YOEXKAEHHOCTH B BO3MOXKHOCTH TIO3HAHHUSI YETIOBEKOM KHBOU
IPUPOBI, HEOOXOAUMOCTH OEPEKHOIO OTHOIIECHHUS K HEH, COOIOIEHUST STUYECKUX
HOPM IPU IPOBEICHUH OMOJIOTHYECKUX UCCIEI0BaHUM;

o OCO3HaHWE IIEHHOCTH OHMOJOTHMYECKHX 3HAHWUW JUISl TIOBBIIMICHUS YPOBHS
IKOJIOTHYECKOU KYIBTYPBI, i1 (POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

o NPUMEHEHHE MPUOOPETEHHBIX 3HAHWNW W YMEHUH B MOBCEAHEBHOW JKWU3HU
JUISL OLICHKH TIOCJIECTBUN CBOEH JNEATEIBHOCTU IO OTHOILIEHUIO K OKpY:Karolien
cpelne, COOCTBEHHOMY 37I0pPOBbIO, 000CHOBaHUE U COOJI0/IEHNE MeP MPOPUITAKTUKH
3a00J1eBaHU M.

na pewenus 3a0au u 0ocmudiceHus yenetl uzydeHuss OUCYUNIUHbL 8 CUCEME
cpeoHe20 npogheccUOHaIbHO20 00PA308aHUs, 8 NPUMEPHOU pabouell npozpamme
8b10€/IeHO OCHOBHOE U NPOPECCUOHATILHO OPUESHMUPOBAHHOE COOEPAHCAHUE.

B ocnoenoe cooepoicanue 6xkniouenst 6ce cooeparcamenvhvie JUHUU, KOMOpble
npeonazaomcs 0 00543ameNibHO20 U3VYeHUsT (PedepalbHOl 00pa308amenbHOU
npocpammou cpeoHe2o obujeco obpazosanus no buonocuu (6azoeviii yposeHv).
Ilpu paspabomxe paboueti npocpammvl OUCYUNIUHBL, NPenodasamenb Gnpase
UBMEHUMb  NOCIEe008AMENbHOCMb  U3YUeHUs U 00beM  4acos, O0meoouMblil
Ha u3ydeHue mem OCHOBHO2O COOEPHCAHUS O YCMAHOBLEHUS MEeHCHPEOMEMHbIX
ceszell c opyaumu OUCYUNTUHAMU 00wWeobpazoeamenbHo20
u obwenpogeccuonanvro2o yukios yweonozo niana OIl CIIO. Ilpenooasamens
énpaee 3ameHumsv 1AOOpPAMOpHbIE U NPAKMUYecKue 3aHAMuUs OCHOBHO20
cooepoicanusi HA  AHANO2UYHbIE NO  MmeMamuke, Yu4umviedas umeoujeecs

6 06pazosamenbHOL Opeanuzayuu 06opyoosanue.



OcHosHOe coOepoicanHue HNpUMepHOU pabouelti Npocpammvl OUCYUNTUHDBL,
00pasoeamenvHas Op2aHU3ayus CAMOCMOAMENbHO pacuiupsem memamuKou
npogeccuonanvHol  HanpagieHHocmu  (NPogheccUoOHaIbHO  OPUEHMUPOBAHHBIM
cooepoicanuem Ui COOEPHCAHUEM  NPUKIAOHO20  MOOVIS), HeobOX0OUMOu
onsi oanvHetiwe2o ycnewino2o oceoenusi OII CIIO. Illpenodasamensy moocem
8blOpamsv  cooepocanue NPUKIAOH020 MOOYVISL U3 NPEOSIONHCEHHBIX BAPUAHMOB,
CeCPYNNUPOBAHHLIX NO  00vbekmy  usyuenus:  ‘‘Kusomuwvie”,  “Pacmenus”
unu “Yenosex» 6 coomeemcmeuu c ocobeHHOCmMAMU cpepbl OesmenbHOCmU
OYOYWUX Cneyuarucmos uiu papabomams e20 CAMOCMOAMENbHO, UHMeZPUpys
cooepacanue oucyuniunsl «buonoeusy c cooepacanuem obuenpogpeccuoHarbHbix
oucyunaun u npogeccuonanvuvix mooyneu OIl CIIO c yenvio gopmuposanus
NPOGhecCUOHAIbHBIX KOMNEMEeHYU.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHHA 001Ieo0pa3oBaTeIbHOM
aucuIIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

O6mue xomnereHiuu (mamee — OK) u npodeccuoHanbHbie KOMIETEHIIUU
(manee — 1K) ®I'OC CIIO B cOOTHECEHUHU C JMYHOCTHBIMHU, METANPEAMETHBIMU
U TMPEeIMETHBIMHU pe3yibTaTaMu oOydeHus 0a3oBoro ypoBHs (mainee — [IPO)

dI'OC COO npencraBieHbl B TaOJIUILIE:



Kox v nanmenoBanue
(opmupyembIx
KOMIIEeTeHI M ii

l'[.nalmpyeMbIe pe3yJbTaThbl 0OCBOCHUA NIPOrpaMMbI 10 JUCHUIIJIHHE

O6mue!

JMcunmIMHAPHbIE?

OK 01. Beibupath
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
PUMEHUTEIBHO

K Pa3JIMYHBIM
KOHTEKCTaM

JIM9HOCTHBIE PE3yIbTATHI IOJKHBI OTPAXKATh B YACTH:
TPYJOBOT'O BOCITUTAHHS:

- TOTOBHOCTh K TpPYIY,
MacTepCTBa, TPYI0IO0HE;

- TOTOBHOCTh K  aKTUBHOH  JIEATCIHHOCTH
TEXHOJOTMYECKOH W COILMAJIbHON HampaBICHHOCTH,
CIIOCOOHOCTH WHUIMHPOBATH, TUTAHUPOBATH
U CaMOCTOSITEIIbHO BBIMIOJIHATH TAKYIO JICATEILHOCTD;
- HHTEPEC K pa3IuHbIM cepaM mpodhecCHOHATEHON
JICSATCIIbHOCTH.

MeTtanpeamMeTHbIE pe3yIbTaThl JIOJDKHBI OTPaXaTh:
OBnaneHue YHUBEPCATbHBIMH y4eOHBIMU
MO3HABATEIILHBIMU JICHCTBUSMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

OCO3HAaHHUEC I CHHOCTH

- CaMOCTOSITEIIBHO ¢dbopMyMpoBaTh u
aKkTyaJIu3upoBaTh mpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh  CYIIECTBEHHBIM  IpPHU3HAK

WJIN OCHOBAHUA I CpaBHeHI/Ifl, KJ'IaCCI/I(l)I/IKaHI/II/I
1 0000IIEeHMS;

- OmpedensaTh IeMU  JIeATEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,
- BBIABJIATH SaKOHOMepHOCTI/I nu HpOTHBOpe‘II/ISI B
paccMaTpUBAEMBbIX SBJICHUSX;

3a/1aBaTh

ITP6 1. ChopmupoBaHHOCTH 3HAHUU O MECT€ W PO OHOJIOTHH
B CHCTEME HAy4yHOro 3HaHMs;, (YHKIMOHAJIHHOH TPaAaMOTHOCTH
YeJIoBeKa ISl PEIICHHUs )KU3HEHHBIX MPOOIIEM.

I[IP6 2. CdopmMupoBaHHOCTb YMEHHUS PACKPBIBATh COACPKAHHE
OCHOBOIIOJIATAIONINX OMOJIOTUYECKUX TEPMUHOB U TIOHSATHI: KU3HB,
KJIETKa, TKaHb, OpraH, OpraHU3M, BHJ, TOIYJALHUSA, SKOCHUCTEMA,
ouorneHo3, onochepa; Metadbom3M (0OMEH BEIIESCTB U TPEBPAIICHUE
SHEpPTruM), ToMeocTa3 (camoperyisnus), OHOCHMHTE3 Oeika,
CTPYKTypHasi OpTraHW3alus > KUBBIX CHUCTEM, JIHCKPETHOCTb,
caMOpeTyJISIIHS, CaMOBOCITPOU3BE/ICHUE (pempoayKius),
HACJIe/ICTBEHHOCTh, HW3MEHYMBOCTh, JHEPro3aBHCUMOCTh, POCT
U pa3BUTHE, yPOBHEBAS OPraHU3AIIHS.

[IP6 3. CdopmMupoBaHHOCTb YyMEHHUSI PACKpBIBaTh COJAEpKAHHE
OCHOBOTOJIArarux OUOJIOTMYECKUX TEOPUI U TUIIOTE3: KIIETOUHOM,
XPOMOCOMHOM, MYTallMOHHOM, 3BOJIOLMOHHON, MPOUCXOXKICHUS
YKU3HU U YeIOBeKa.

[1P6 4. CdopmupoBaHHOCTH YMEHUs packpbIBaTh
OCHOBOIIOJIArarone OMOJOTHYECKUEe 3aKOHBl U 3aKOHOMEPHOCTH
(I'. Mengenss, T. Moprana, H.M. BaBumoma, 3. I'ekkemsa, O.
Mromnepa, K. bopa), rpaHuisl uxX NPUMEHUMOCTH K IKHBBIM
cHCTEMaM.

IIP6 5. IlpuobOpereHne oOmMbITA MPUMEHEHUS OCHOBHBIX METOJOB
HAY4YHOTO TIO3HAHUS, WCIOJIB3YeMbIX B OHMOJOTHH: HAOIIOICHUS
Y OIUCAHUS JKUBBIX CHCTEM, MPOIIECCOB U SIBJICHHIA, OpraHU3aINH
W TPOBEACHHUS OHMOJOTHYECKOTO DKCIEPUMEHTA, BBIIBIKCHUS

1 O6mue pe3ynsTaTE chOPMYTHPOBAHEI B COOTBETCTBHH C TMIHOCTHBIMH M METaNPEeAMETHRIMH pe3ynsTataMu ®T'OC COO, B opMHPOBAHHH KOTOPEIX YUaCTBYET
0011eo0pa3oBaTeNibHAs TUCIUILUIHHA.

2 JlucuUIUIMHAPHBIE PE3YILTAThl CHOPMYIUPOBAHBI U IPOHYMEPOBAHLI B COOTBETCTBHH C TPEOOBAHUSIMHU K MPEAMETHBIM pe3yibTataM 6a308oro yposus ([IP6) ®T'OC COO (Ilpukas
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- BHOCHUTHh KOPPEKTHBBI B JIESATEIBHOCTh, OI[CHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIEJISAM, OIEHUBATh PUCKU
MMOCJIEACTBUM JCATCIbHOCTH,

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BJAJETh HaBBIKAMU Y4eOHO-HCCIIEI0BATEIbCKOM
Y TIPOCKTHOM JESATEIHHOCTH, HABBIKAMH pa3perieHus
npo0Jem;

- BBIABIIATH
U aKTyaJIu3upoBaTh 3ajady,
ee  peIleHHus, HaXOIUTh
JI0OKa3aTelIbcTBAa CBOMX  YTBEPXKACHUH,
rapamMeTpbl U KpUTEPUH PEIICHNUS,

- QHAJIM3UPOBATH IIOJYYEHHBIE B XOJ€ pEHICHUS
3aJaud pe3yibTaThl, KPUTHUYECKU OLEHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MEHEHHUE B
HOBBIX YCJIOBHUSX;

pa3pabaThiBaTh IUJIAH PEIICHUS! MPOOJIEMBI C YIETOM
aHajm3a MMECIOIIUX CSI MaTepUaTbHBIX u
HEMaTepUaIbHBIX PECYPCOB;

-- YME€Tb TEPEHOCUTh 3HAaHUS B IO3HABATEIHHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;

- yMeTh WHTETPHPOBATh 3HAHWUS W3 Pa3HBIX
MPEeIMETHBIX O0IacTei;

- BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTHHATEHEIC
MOJIXO/IBI U PEIICHUS

IMPUYIUHHO-CJICACTBCHHLIC CBA3HU
BbBIJIBUT'aTh THUIIOTC3Y

ApPTYMCHTBI JJIA
3aaaBaTb

TUTOTE3, BBISIBJICHUS 3aBHCHUMOCTH  MEXAY  HCCIEAYEMBIMH
BEIMYMHAMHU,  OOBSCHEHHUS  TMOJYYCHHBIX  pEe3ylbTaTOB U
(dhopMyHpOBaHs BHIBOJOB C MCIOJIH30BAHUEM HAyYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB.

I[TP6 6. CdopMUPOBAHHOCTh yMEHHSI BBIICTSATH CYIIECTBEHHBIC
PU3HAKU BUPYCOB, KJIIETOK MPOKAPUOT U SYKApUOT; OJTHOKIETOUHBIX
U MHOTOKJIETOYHBIX  OpPraHM3MOB, BHJIOB, OHOTCOICHO30B
U DKOCHCTEM; OCOOCHHOCTH TpOIECCOB OOMEHa BEIIECTB
¥ TIPEBPAILCHHUS SHEPTUH B KJIETKe, (OTOCUHTE3a, MIIACTUIECKOTO U
JHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MHTO03a, Meilo3a,
OIJIOZIOTBOPEHHMSI, PA3BUTHUA W Pa3MHOKEHHS, WHAWBUIYaTBHOTO
pa3BUTHsl opraHu3Ma (OHTOreHe3a), OOphOBI 3a CYIIECTBOBaHHUE,
€CTeCTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPHCIIOCOOICHHOCTH
OpPraHU3MOB K cpejie OOUTaHUs, BIUSHUS KOMIOHEHTOB SKOCHCTEM,
AHTPONOT€HHBIX U3MEHEHUI B 3KOCUCTEMAaX CBOEH MECTHOCTH,
KPYTOBOpPOTa BEIIECTB M MpeBpallleHle SHepruu B buocdepe.

[IP6 7. CdopmMupoBaHHOCTH YMEHHUS TNPUMEHITH MOJyUYECHHBIE
3HAHUS JUIS OOBSICHEHUS OMOJOTHMUYECKUX IPOIECCOB M SIBICHHIA,
JUISL TIPUHSTHS TPAKTHUECKUX PEUICHHH B TOBCETHEBHOUW KHU3HU
C LIeNbpI0 o0ecredeHnst 6€30IacHOCTH CBOETO 3/J0POBBS U 3/10POBbS
OKPY’KaIOIIMX JIF0AEH, COOII0IEHUS 310pOBOr0 00pa3a KU3HU, HOPM
rPaMOTHOTO TOBEAEHUA B OKPYKAIOWIEW MPUPOJHON CpENE;

IIOHUMaHHEe  HEOOXOOUMOCTH  HCIONB30BAaHUSA  JTOCTHIKEHHI
COBPEMEHHOW OWOJOTHU M OMOTEXHOJOTHHA ISl PalMOHAIHLHOTO
MPUPOJIOTIOJIb30BAHUSL.

I[TP6 8. CdopMHUPOBAaHHOCTh YMEHHUS peIIaTh OHOJOTHYCCKHE
3a/1a4¥, COCTABIIATH TE€HOTUIIMYECKUE CXEMBbI CKPEIIWBAHUS IS
Pa3HBIX THIIOB HACJICJIOBAHHMSI TPH3HAKOB Y OPTaHU3MOB, COCTABIISTh
CXEMBI TIEpPEeHOCAa BEIIECTB M DHEPTHH B SKOCUCTEMaX (IIeTH MU TAHUS,
MULIEBBIE CETH).

I[MP6 9. CdhopMHUpPOBAaHHOCT, yMEHHMA KPUTUYECKU OIICHUBATH
nHpOpMaUI0  OMOJIOTHYECKOTO  COJAEPXKAHHUS,  BKJIIOYAIOIIYIO
TICEBJIOHAYYHbIC 3HAHWS W3 PA3TUYHBIX HCTOYHUKOB (CpencTBa
MacCoBOM  MH(OpPMalMM, HAYYHO-TIONYJSIPHBIE  MaTepHabl);




WHTEPIPETUPOBATH TUYECKUE ACIIEKThI COBPEMEHHBIX
HCCIEOBaHUN
B Owonoruu, MeIUIMHE, OWOTEXHOJOTUH; paccMaTpUBaTh
ri100aabHBIE JKOJIOTMYECKHE POOJIEMBI COBPEMEHHOCTH,
¢dbopmupoBaTh

10 OTHOLIEHHUIO K HUM COOCTBEHHYIO MO3UIUIO.

IMP6 10. CdopmupoBaHHOCTH, YMEHHWH cO37aBaTh COOCTBEHHBIC
NUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOTHYECKOM
UH(GOPMAITUU U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCIIOJB30BATh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 02. Ucnons3oBatb
COBpPEMEHHBIE
CpEJCTBA MOUCKA,
aHanu3a

Y MHTEPIIPETAIUH
UHpOpMaLUu

U UTHPOpPMAIMOHHBIE
TEXHOJIOTUH JUISI
BBITTOJTHEHUS 32144
npodeccnoHaIbHON
JeSITEIbHOCTH

JImgyHOCTHBIC PE3YIbTAThI JOJDKHBI OTPAXAaTh B HaCTH:
HCHHOCTHU HAYYHOTI'O ITO3HAHUA:

-chopmMupoBaHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH W  OOIIECTBEHHON MPaKTUKH,

OCHOBAHHOTO
Ha JHMajore KyJbTyp, CIIOCOOCTBYIOMIETO OCO3HAHUIO
CBOET0 MecTa B MOJMUKYJIbTYPHOM MUDE.
MertarnpenMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
Ognanenue YHHUBEpCATbHBIMU yueOHbIMU
MI03HABATEIbHBIMA JACHCTBHUSMH:

B) paboTta ¢ uHpopmaruei:

- BIAJACTh HaBBIKAMH TIOJIy4eHHUs WHPOpMAIHUU
U3 MCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISITH TIOUCK, aHAIN3, CHCTEMATH3AIIHIO

U MHTEPIpEeTaluio WHPOPMALUU PA3IUYHBIX BUIOB
U GopM Ipe/ICTaBICHHUS;

- CO3/1aBaTh TEKCThI B Pa3IMYHBIX (hOpMaTax ¢ y4eTOM
Ha3HauYeHUs WH(OpPMAIMM W [EJNEeBOH ayJauTOpHH,
BBIOMpAst ONITUMAIIBHYIO (hOPMY MTPEICTABICHUS

U BU3yaJIH3allHu;

- OLEHHMBAaTh  JIOCTOBEPHOCTH,
uH(popmaluu, ee COOTBETCTBHUE
MOpPaJIbHO-ITUYECKIUM HOpMaM;

JICTUTUMHOCTB
IIpaBOBBIM H

ITP6 1. ChopmupoBaHHOCTH 3HAHUK O MECT€ W PO OHOJIOTHH
B CHCTEME HAy4yHOro 3HaHMs;, (YHKIHMOHAIHHOW TPaAaMOTHOCTH
YeJI0BeKa ISl PEHICHHUs )KU3HEHHBIX MPOOIIEM.

I[IP6 7. CdopMupoBaHHOCTb YMEHHUS TMPUMEHSTH IOJYYCHHBIC
3HaHUS JUIS OOBSICHEHUS OMOJOTMYECKUX IPOLECCOB M SBICHHIA,
JUI TIPUHATHS NPAKTHUECKUX PELIeHUH B MOBCEAHEBHOM >KU3HU
C LIeTbI0 o0ecreueHns: Oe30MacCHOCTH CBOETO 370POBbs U 3/10pPOBbS
OKPY’KaIOIIMX JIF0AEH, COOII0AEHUS 310pOBOr0 00pa3a KU3HU, HOPM
rPaMOTHOTO TOBEACHUS B OKPYXKAlOLIeW MPUPOJHON Cpene;

IIOHUMaHHE  HEOOXOOUMOCTH  HCIONB30BAaHUSA  JTOCTHIKEHHI
COBPEMEHHOW OWOJOTUU M OMOTEXHOJOTHM [JISi PalMOHAIBLHOTO
IPUPOJONOIB30BAHMS.

ITP6 10. CdopmupoBaHHOCTH YMEHHWH cO37aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE OHMOJIOrMYECKOU
nH(}OpPMAaLIUY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BAaTh
MOHATUIHBIN anmapaTt OMOJIOTHH




- UCTIOJIB30BATh CPEACTBA HH(POPMAITMOHHBIX
U KOMMYHMKAIIUOHHBIX TEXHOJOIMH B pELICHUU

KOTHUTHUBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  3a]ad c coOr0IeHHEM
TpeOOBaHUN HSPrOHOMHUKH, TEXHHKH OE€30MacHOCTH,
TUTUEHBI,  pecypcocOepekeHHs, MPaBOBbIX U
OTHUYECKUX  HOPM,  HOPM  HH(POPMAIMOHHOUN
0€301acCHOCTH

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATH

U paboTath B
KOJUIEKTUBE U KOMaH/Ie

JIn4HOCTHBIE pe3yNbTaThl JOJIKHBI OTPAYXKATh B YACTH:
LEHHOCTH HAay4YHOI'O IMO3HAHUS: OCO3HAHUE LIEHHOCTH
HAay4YHOH JESTEIbHOCTH, TOTOBHOCTh OCYLIECTBIISITH
MPOCKTHYI0 U MCCIEI0BATEIbCKYIO JI€ATEIbHOCTh
WHJUBUIYAIIHHO U B TPYIIIIE.

MeranpeamMeTHbIe pe3yabTaThl JOJKHBI OTPAXkKaTh:
OBnazieHne yHUBEPCAIbHBIMU KOMMYHHKATHBHBIMU
JIEHCTBUSIMU:

0) cOBMeCTHasl 1€ TEIbHOCT:

- TIOHMMaTh M MCHOJIb30BaTh IPEUMYLIECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- TOpPUHUMATh 1EJIM COBMECTHOW JESITEIbHOCTH,
OpraHW30BBIBATH M  KOOPAUHUPOBATH JACHUCTBUS
M0 €€ IOCTHIKEHMIO: COCTaBIIATh ILIAH JCHCTBUM,
pacnpenenarb pojii C y4eTOM MHEHMH YYaCTHHUKOB
00CyXJaTh pe3yabTaThl COBMECTHOM PabOTHI.
OBnajeHne  yHUBEPCATbHBIMH  PETYJISTUBHBIMU
JIEHCTBUSMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- MPUHUMATh MOTHUBBI M APTYMEHTHI APYTHX JIOACH
MIPY aHAJIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IPYU3HABaTh CBOE MPABO U MPABO APYTHUX JIHOIEH

Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TO3HIIMH
JIPYTOro 4ej0BeKa

[IP6 5. IlpuoGpereHue ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUs, UCTIOIb3yEeMbIX B OMOJIOTUU: HAOIIOICHUS
U OIKCAHUSI KUBBIX CHUCTEM, MPOIECCOB M SBJICHUM, OpraHu3aIliu

H IIPOBCIACHHA OHOJIOrUYECKOI0 OKCIICPUMCHTA, BbIABUIKCHUA
THUIIOTC3, BBIABJICHUA 3aBUCHUMOCTH MCKOY HCCIICAYCMbIMU
BCIMYHMHaAMHU, 00BsACHEHHS IMOJIYYCHHBIX PE3yJIbTaTOB

U (popMyIIMpOBaHUS BBIBOJIOB C HCTIOJIb30BAaHUEM HAYYHBIX MOHSATUH,
TEOPU U 3aKOHOB




OK 07.
ConeilicTBOBaThL
COXPaHCHUIO
OKPYKaroIle CpeJibl,
pecypcocOepexeHuIo,
HMPUMCHSTH 3HAHUS
00 U3MCHCHUH
KJIUMAaTa, MPUHIUITBI

JIn4HOCTHBIE pe3yNbTaThl JOJIKHBI OTPAYXKATh B YACTH:
9KOJIOTMYECKOr0 BOCIHTAHUSA: - C(POPMUPOBAHHOCTH
JKOJIOTMYECKOW KYJbTYpbl, ITOHHUMAaHUE BIIUSHUS
COIIMAIbHO-3KOHOMUYECKHUX IIPOLIECCOB Ha
COCTOSIHUE TPUPOJHOM M  COLMAJIBHOM  CpElbl,
OCO3HaHHE TIIOOATBHOTO XapakTepa IKOJIOTUYECKUX
npo0Jem;

- INIAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI

IIP6 5. IlpuoOpereHUe OMbITA MPUMEHEHUS OCHOBHBIX METO/OB
HAYYHOTO TIO3HAHUS, WCIOJb3yeMbIX B OHMOJIOTMW: HAOIFOJCHUS
Y OMHCAHUS KUBBIX CHCTEM, TIPOIIECCOB U SIBJICHHI; OpraHu3aluu

U IIPOBEACHUA OHOJIOrHYECKOT0 OKCIICPUMCHTA, BBIABHUXKXCHUSA
THUIIOTE3, BbIABJICHUA 3aBUCHUMOCTH MCKOY HCCIICAYCMbIMU
BCIMYHMHAMHU, 00BACHEHHUS IMOJIYYCHHBIX PE3yJIbTaTOB

1 (popMyIMpOBaHUS BEIBOJIOB C MCIIOJIb30BAHUEM HAYYHBIX MTOHSATHH,
TEOPUI U 3aKOHOB.

OepexIInBOro B OKpyXXaromieil cpene Ha ocHoBe 3HaHus wnenedd | [IP6 6. CdopMupoBaHHOCTH yMEHHUS BBIICISTH CYIIECTBEHHBIC
MIPOU3BOJCTBA, YCTOMYHUBOTO pa3BUTHUS YEIIOBEUECTBA; MPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPUOT; OAHOKIETOYHBIX
3¢ heKTHBHO - aKTUBHOE HENpUATUE IEHCTBUM, IPUHOCSIINUX BPEA | U MHOTOKJIETOYHBIX  OpPraHM3MOB, BHJOB, OMOI€OLEHO30B
JIeCTBOBATH OKpY’KaIoIlIeH cpene; U DKOCHCTeM; OCOOCHHOCTH TMpOIECCOB OOMEHa BEIIECTB
B UPE3BBIYANHBIX - yYMEHHE TPOTHO3UMPOBATh HEOJIArONPHSTHBIC | M MPEBPAIICHUS SHEPTHH B KJIETKE, (POTOCHHTE3a, IIACTHIECKOTO
CUTyalusxX 9KOJIOTHYECKHE TOCJIEICTBUS MPEANPUHUMAEMBIX | 1 JHEPreTUYeCKOro oOMeHa, XEeMOCHHTe3a, MHTO3a, Melo3a,
JeICTBUH, IPeIOTBpALLATh UX; OTUIOZIOTBOPEHHUS, PA3BUTUS W PA3MHOXKEHHUS, WHIUBHUIYaJIbHOTO
- paclIMpeHHe OmbITa JIeATENLHOCTH 3KOJOIMYECKON | pa3BUTUSl OpraHu3Ma (OHTOreHe3a), OOpbObl 3a CyIIECTBOBaHUE,
HaIPaBJIECHHOCTH. €CTECTBEHHOT0 0TOOpa, BUIA000pAa30BaHUs, MPUCIIOCOOIEHHOCTH
MertanpenmeTHble pe3yabTaThl JOJKHBI OTPaXKaTh: OpPraHU3MOB K cpejie OOUTaHUs, BIUSHUS KOMIIOHEHTOB 9KOCUCTEM,
OBnajeHue yHUBEpPCAIbHBIMU KOMMYHHMKATUBHBIMU | @aHTPONOTE€HHBIX U3MEHEHUH B SKOCUCTEMAX CBOEH MECTHOCTH,
JIEHCTBUSIMHU: KpyroBOpOTa BEIIECTB M MPEBpallleHne YHEPTUN B Ouocdepe.
0) cCOBMeCTHas JEATEIbHOCTD: I[IP6 7. CdopMUpOBaHHOCTH YMEHHUS TMPUMEHSTH IMOIyYECHHBIE
- T[OHMMaTh M UCHOJb30BaTh NPEUMYIIECTBA | 3HAHUS JUIsI OOBSCHEHUS OWMOJIOIMYECKHX IPOLIECCOB U SBICHUM,
KOMaHJAHOW ¥ MHIMBUYaTbHOU paboThI; JUISL IPUHATUSL NMPAKTHUUYECKUX PEUICHUN B MOBCEIHEBHOM >KM3HU
- TNpUHUMATh UEJIH COBMECTHOM JEeATENBHOCTH, | C IeNIbl0 obecreyeHus: 0€30aCHOCTH CBOETO 3/I0POBBS M 370POBbS
OpPraHU30BBIBaTh U KOOPAUHUPOBATH IEUCTBUS OKPY’KaIOIIMX JIF0AeH, COOTI0IEHUS 310pOBOr0 00pa3a KU3HU, HOPM
M0 €€ JOCTH)KEHHUIO: COCTaBJISITh IUIAH JCHCTBHUH, | TPAMOTHOTO TIOBEJACHUS B OKPYXKAIOWIEH MNPUPOAHON Cpene;
pacmpenensiaTh pojau C Y4eTOM MHEHUN yYaCTHHKOB | IOHMMaHWE  HEOOXOJUMOCTHM  HCIONIb30BAHUS  JIOCTHIKEHUN
00CyXIaTh pe3yJbTaThl COBMECTHOM pabOTHI COBPEMEHHOW OWONOTHU M OWOTEXHOJOTUN ISl PalMOHAIHLHOTO
MIPUPOJIONOJIb30BaAHUS
IIK®

3 VkaspiBatorcs [1K, 31€eMEHTBl KOTOPBIX (DOPMHUPYET MNPUKIAAHOW MOMYJb (MPO(ECCHOHANBLHO OPUEHTUPOBAHHOE conepxkanue) B cootBercTBun ¢ ®I'OC peanusyemoit
npodeccun/cnenuansaocTr CITO.
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2. CTpyKTYypa u cojiepkaHue 001eo0pa3oBaTeJ bHO AU CHUILTHHbI

2.1. O0beM JUCHUIJIMHBI U BUJbI Y4e0HO# padoThl

Bup yueOHoii padoTbl O0bem B yacax
O0bem o0pa3oBaTebHOI NPOrPaMMbl JUCHHUILINHBI 144

BT. 4.

TEOPETUYECKHE 3aHITH 88
MPAKTUYECKHUE 3aHATH 32
nabopaToOpHBIC 3aHATHS 18
KOHTPOJIbHBIE paOOTHI 6
OcHoBHOE conep:kanue” 102
IpodeccnonaabLHO OPHEHTHPOBAHHOE COAepPKRaAHNe® 42
IpomesxyTounas aTTecTamus © (ox3amen) faleka

* OCHOBHOE COJIEPKAHKE BKIIOUAET COJEPIKATENHHBIE IHHUM MO yuyeOHOMY npeamery «Buomorus» (6a30BbINH yPOBEHE)
denepanpHOll 00pa3oBaTEILHON HPOrpaMMbl CpeHEro odIero oOpa3oBaHMsl, YTBEPKJCHHON NMpUKa3oM MuHHCTEpCTBA
npocsemenus Poccuiickoit @enepanun ot 18 mast 2023 r. N 371 (B penakuuu Ipuxasa Munnpocsemenus Poccuu ot 9
okTsa0ps 2024 r. N 704).
5 TIpogeccHOHANTBHO OPUEHTUPOBAHHOE COJAEPKAHUE MOXKET OBITh pPACHOPENEICHO M0 pasjenaMm (TeMaM) Win
CKOHIICHTPHUPOBAHO B paznene [IpukiagHoit MoLynb.
& dopMa MPOMEKYTOYHON aTTECTAMH U KOJIMYECTBO YacOB, OTBOJIUMBIX Ha €€ MPOBEJICHHE, PErIIAMEHTHPYIOTCS yIeOHBIM
wiadom OIT CIIO.

11



2.2. TemaTHu4eCKHMH IUIAH U COACPKAHUE TUCHUILTUHBI « bHOTOTMSDY

OpTaHHu3MOB, IIPOSABIICHUSA I[I/ICGaJ'Icha MHHCPAJIbHBIX 3JICMCHTOB»

HaumenoBanue Conep:xkanne y4e0HOro MaTepuaja (0CHOBHOE M NPO(hecCHOHAIBLHO OPHEHTHPOBAHHOE) O0bem | Dopmupyembie
pa3/1eJioB U TeM JIa0opaTOpPHBIE U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOTYJIb (IPH HAJIMYHH) 4acoB | KOMIETEeHUHH
1 2 3 4

OCHOBHOE cO/Iep:KaHue
Pa3nes 1. buosnorus kak Hayka 2
Tema 1.1. | Coneprxanue yueOHOTO MaTepuaa 2
Bbuomorus B | buonorusi — Hayka o xuBoil npupojge. CBs3u OHMOJIOTHH C OOIIECTBEHHBIMH, TEXHHUYECKUMU H OK-01, OK-02,
CUCTEME HayK JIPYTUMH €CTECTBEHHBIMU HayKamu, Guiocopuei, penurueid, STUKon, ICTEeTUKON U mpaBoM. Poib OK-04, OK-07
Ouosoruu B GopMHPOBAHUH COBPEMEHHOM HAYYHOH KapTUHBI Mupa. CrucTeMa OMOJIOTMYECKUX HayK. 1IK...
MeToapl MO3HAHUS KUBOW MPHUPOABI (HAONIOIEHUE, SKCIEPUMEHT, OIMCaHUE, H3MEpeHue,
KJaccu(UKaIus, MOJICTMPOBAHUE, CTATUCTHYECKAsi 00paboTKa TaHHBIX)
Pa3znen 2. 7)KuBble cuCTeMbI M X OPraHU3 AU 2
Tema 2.1. | Copepxannie yueOHOro Marepuaia 2 OK-01, OK-02,
OOmas Xusbie cuctembl (OMOCHUCTEMBI) KaK MpeAMET u3yueHus Ouonoruu. OTIMYUE KUBBIX CUCTEM OT OK-04, OK-07
XapaKTEpUCTHKA | HeOpraHmdeckoi mpupoabl. CBOHCTBa OMOCUCTEM M UX pa3HOOOpasue. IIK...
KU3ZHU YpoBHU OpraHuzanud OMOCHCTEM: MOJEKYISPHO-TEHETUYECKUH, KIETOYHBIA, OpraHU3MEHHBIH,
NOMYJISIIIMOHHO-BHUI0BOM, SKOCUCTEMHBIHN (0MOreo1eHOTHUECKH i ), OrochepHbIi
Pa3nes 3 XuMnueckuii cOCTaB M CTPOCHHE KJIETKH 18
Tewma 3.1. Cojnepkanne ydeOHOro Matepuana 2
XuMu4eckuit XUMUYECKUH COCTAaB KIETKU. XUMUYECKUE IEMEHTHI: MaKpOdJIEMEHThI, MUKPOdJIeMeHThl. Bona u OK-01, OK-02,
COCTaB KIIECTKH. | MUHEpAJIbHbIC BemlecTBa. DyHKIMH BOJB W MUHEPAIbHBIX BEIIeCTB B KieTke. [lommepkanue OK-04, OK-07
Bona OCMOTHYECKOT0 Oasianca IIK...
M MHHEPAIBHBIC | [IpakTHUECKOE 3aHATHE® 1
BCIICCTBA Ne 1 «buonoruueckas poiab MHUHEpAIbHBIX BEIIECTB B O0OECHEUYEHUM HKHU3HEAESITEIbHOCTU

7 O6pasoBaTeNbHAs OPTAHU3AIMS BIPABE CAMOCTOSTENBHO ONPEIENATh MOCIIEA0BATENLHOCT U3YYEHHUS. PA3IETIOB U TEM, BXOASIIMX B HUX, & TAKXKE MEPEPACTIPENENATH KOJIUYECTBO
4acoB JJIsI OCBOGHHs OOYYalOIIMMHCS Y4eOHOro MarepHajia, C y4eTOM JIOTMKM (OPMHPOBAHUS IMPEAMETHBIX PE3YJbTaToB, OOWIMX M NPO(ECCHOHATBHBIX KOMIIETCHIIHH,
MEXXIPEIMETHBIX CBSI3€H C IPYTMMH JUCHUIIIMHAMHU 00111e00pa3oBaTeIbHOTO M 00MenpodecCHOHATBHOI0 IMKIOB yuebHoro miana OIT CIIO.
8 Yacel mpakTUYeCcKux U NaGOpPaTOPHBIX 3aHITHIH YUTEHBI B COAEPKAHUU YIEOHOrO MATEPUAa U BXOAT B 00IIEe KOIUYECTBO YaCcOB MO TeMe. Yachl KOHTPOIBHBIX paboOT HE BXOIAT B
o01ree KOJMYECTBO MO TEME U YUTCHBI B 00IIIEM KOJTMIECTBE YaCOB IO Pa3zieiy.
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Tema 3.2.
buonornyeckn
BaKHBIE
XAMHUYECKHE
COEIUHEHMS

Conepkanue yueOHOro MaTeprasia

benku. CocraB m cTpoeHue OeIKOoB. AMHUHOKHCIOTBI — MOHOMEphl OenkoB. Hesamenumbie u
3aMEHMMbIE aMUHOKHUCIIOTHI. AMHUHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpbl OEIKOBON MOJIEKYJIBI
(mepBuYHas1, BTOPUYHAS, TPETUYHASL M YETBEPTUYHAS CTPYKTYypa). XUMHUYECKHUE CBOMCTBA OEIIKOB.
buonornueckne QpyHKIMN OCIIKOB.

DepMmeHTHI — Onooruueckre katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN LEHTp, cyOcTpaTHas
cneuuuynocts. Kodepmentsl. Buramunbl. Otianuuss ¢GEepMEHTOB OT HEOPraHUYECKUX
KaTaJu3aTopoB. YTJEBOABI: MOHOCaxapuabl (TJIIOKO3a, pubo3a M Je30KCUpr003a), aucaxapujibl
(caxapo3a, JJakTo3a) U Mojimcaxapusl (Kpaxmai, TIMKOTeH, HeNr103a). buonorunueckue GyHKuu
yraeBoaoB. Jlunuapl: Tpuriaunepunsl, ¢ochommnuapl, crepounsl. ['mapoduisHO-THIPOGOOHBIE
cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIIEBOAOB, OEIKOB M JIMIUAOB Kak
HMCTOYHUKOB SHEPIHH.

Hyxneunnossie kucnotsl: JIHKu PHK. Hykneotuasl — MOHOMEPBI HyKJIEHHOBBIX KUCIOT. CTpoeHue
u ¢ynkuuu JJHK. Ctpoenue u pyakmmu PHK. AT®: crpoenne u GyHKIUU

JlaboparopHble 3aHATHS

Ne 1 (na Bb16Op mpemnonaBatens) «Onpenenenue BuTaMuta C B IPOJYKTax MUTAHUS»

i «OrnpeiesieHne HaATMIHAs KpaxMaa B TPOTyKTaX MTUTaHUS.

Ne 2 (na Bb160Op npenonaBatens) «I napogpuabHO-THAPOPOOHBIE CBOICTBA JIUITUIOBY

i «M3ydeHne KaTaTuTHIeCKON aKTUBHOCTH ()epMEHTOB (Ha IpUMepe aMHJIa3bl MIIH KaTaJla3bl)»

Tema 3.3.
CtpyKTYypHO-
(GyHKLIHOHATIbHA
s OpraHM3anus
KJIETOK

Cogepxanne yueOHOro Marepuaa

[Mutonorus — Hayka o kjeTke. KineTouHas Teopusi — mpuMep B3aUMOJEHCTBUS nael U (akToB B
Hay4YHOM ITO3HAHUHU. MeTObl U3yUEHHUs KIIETKU.

Knerka kak nenoctHas xuBas cucrema. O011ne npu3Haky KIETOK: 3aMKHYyTasi Hapy>kHast MeMOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.

Tumsl KJIETOK: SyKapuoTHUECKas U MpokaproTuieckas. OCOOEHHOCTH CTPOEHHS TPOKAPUOTUYECKOM
kietku. Kierounas crenka O6aktepuil. CTpoeHue sykapuoTHueckoi kieTKd. OCHOBHBIE OTIMYUS
pacTUTEIbHOU, KUBOTHOM M TpUOHOHN KieTKU. [loBepXHOCTHBIE CTPYKTYpbl KJIETOK— KJIETOUHAs
CTEHKa, TTIMKOKAIUKC, UX pyHkiuu. [Tnasmaruueckas memOpaHa, ee CBOWCTBA U (DyHKIIHMH.
[Mutonnazma u ee opranouabl. OgHoMmeMOpanHbie opranouabl kiuetku: DIIC, annapar [Nombmxwy,
mu30coMbl. [1oayaBTOHOMHBIE OpraHOMIBI KIETKH: MUTOXOHApPHUH, IutacTuiabl. lIpoucxoxiaeHue
MUTOXOHApPUM M IuiacTuA. Buasl mimactun. HememOpaHHble OpraHouzabl KIETKU: PUOOCOMBI,
KJICTOYHBIN LIEHTP, LICHTPUOJIM, PECHUYKH, KTYTUKU. DyHKIIMY OPraHOUI0B KIETKU. BritoueHus.
SAnpo — perymsaTopHblii meHTp kieTku. CTpoeHue sapa: suepHas o00JI0YKa, KapuoIluiazMma,
XPOMATHH, AIPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE
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JlaGopaTopHble 3aHITHS

Ne 3 (na BwIOOp mpenonaBarens) «CTpoeHHE KICTKH (pacTeHUs, )KUBOTHBIE, TPHUOBI) M KICTOYHBIC
BKITFOUCHUS (KpaxMall, KAPOTUHOUIBI, XJIOPOILIACTHI, XPOMOILIACTHI )»

i «M3ydeHne cTpoeHus KJIETOK paCTeHUH, )KUBOTHBIX M OaKTEPUH 10T MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax U UxX OmucaHue».

No 4 «IIponuitaeMmocTh MEMOpaHHI (TJ1a3MOJIN3, TETIIIA3MOJIU3)»

Pa3nea 4. 7KuzHenesiTeIbHOCTb KJIETKH 10
Tema 4.1. Cogepxanue yueOHOro Marepuasa 4
OOmen BemecTB | OOMEH BEIIECTB, WM METa00JIU3M. ACCUMWISAIMS (TUTACTHYSCKUH OOMEH) M JTUCCUMUISIIHS
U NPEBPAICHUE | (3HEpreTUYeCKuid OOMEH) — JBE€ CTOPOHBI EIUHOTO mporecca meradonusma. Ponb 3akoHOB
SHCPrun COXpaHEHHs BeUlecTBA W DHEPrMM B IIOHMMaHuM Merabonusma. Tumbl oOMEHa BEIIECTB:
B KJICTKE aBTOTPO(HBIN 1 reTepoTpodHbIi. Posib (hepMEHTOB B 0OMEHE BEIIECTB U NPEBPAILECHUU SHEPTUH B
KIIETKE.
®otocunTe3. CBeroBast 1 TeMHOBast (ha3bl GoTocuHTe3a. Peakiuu porocunresza. PPeKTUBHOCTD
¢orocunTe3a. 3HaueHue (oTocuHTE3a IS KU3HU Ha 3emie. BiumsHue ycrnoBuil cpenbl Ha
(oTocHHTE3 U CIOCOOBI MOBBIIEHUS €TI0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX pacTeHHH. XeMOCHHTES.
XeMocuHTe3Upyomue 0akTepu. 3HaYeHUE XEMOCHHTE3a JUIsl dKU3HHU Ha 3emiie.
OHepreTuyeckuii oOMeH B KieTke. PaciienieHue BeIIECTB, BBIJICIEHHE U aKKyMYJIHPOBaHUE
SHEpruM B KIJETKe. OTambl 3Heprerudyeckoro obOmena. ['nmukonus3. bpoxkeHue u ero BUABL
Kucnoponnoe oxucineHue, MM KIETOYHOE JbixaHue. OxucnurensHoe ¢dochopuiarpoBanue.
D heKTUBHOCTh IHEPTETUIECKOTO 0OMEHA
Tema 4.2. Copneprkanue yueOHOro MaTepuaa 2
buocuHTes Peakuun matpuyHoro cunte3a. I'enernueckas unpopmanus u JIHK. Peanuzauus renernyeckoit
Oemnka uHpopManuu B KieTke. ['eHeTuuecknit KoJ U ero cBoiictBa. TpaHCKPHUNIIKS — MAaTPUUHBIA CUHTE3
PHK. Tpancnsmus — 6uocunTe3 Oenka. Dtansl TpaHcusuuu. KoaupoBaHue aMUHOKUCIOT. Poib
pubocoMm B OMocuHTEe3€e OenKa
[TpakTHyeckoe 3aHsATHE 1
Ne 2 «Pemenne 3a1a4 Ha onpeeneHne NocaeqoBaTeIbHOCTH HYKIICOTHI0B)
Tema 4.3. Copnepkanne yaeOHOro MaTeprana 2
Bupycsl Hexnerounsle ¢opmbl xu3Hu — Bupycol. Mcropusi otkpeitus BupycoB (/. M. VBanoBckwii).

OcoOCHHOCTH CTPOCHHMS M JKM3HEHHOTO IMKJIa BUpycoB. bakrepmodaru. bonesnu pacreHuid,
KUBOTHBIX M YEJIOBEKa, BBI3bIBacMble BuUpycamu. Bupyc mmmynonedunura yenoseka (BUY) —
Bo3Oyautens CIINa. IIpodumakTika pacnpocTpaHeHUs BUPYCHBIX 3a001€BaHU

OK-01, OK-02,
OK-04, OK-07
IIK...
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KonTpoubHnas padora Ne 1 «MonekynspHblil ypOBEHb OpraHU3aluy )KHUBOT0»

Pa3znen S. Pa3mHoOkeHHe U MHAMBHAYAJIbHOE PA3BUTHE OPTraHU3MOB 20
Tema 5.1. CopepxaHne yaeOHOro Marepuaa 2
Ku3HEeHHBIH Krnerounslii nuKi, WK KU3HEHHBIA LUK KIeTku. MaTepdasza u muto3. IIporeccsl, mpoTekaromnye
LUK KJIETKU B uHrepdaze. Pemnmukanus — peakuus wmarpuuHoro cunre3a JIHK. Crpoenue xpomocom.
XpOMOCOMHBIM HAa0Op — KapuoTum. JIMIUIOMIHBIA W TalIOWJHBI XPOMOCOMHBIE HaOOPHI.
Xpomarusl. Lluronornyeckue OCHOBBI PA3MHOXKEHUS U MHIUMBUAYaIbHOTO Pa3BUTHS OPraHU3MOB.
Jenenue knetku — muto3. Ctaauu mutosa. IIponeccsl, mpoucxoasauiye Ha pa3HblX CTaAUSIX MUTO3A.
buonorunueckuit cMbica Muto3a. [Iporpammupyemasi TuOesb KIETKU - alonTo3
Tema 5.2. Copnepkanue yueOHOro maTepuasa 4
Dopmbl @DopMbI pa3MHOKEHHS OpraHU3MOB: Oecronoe 1 nosioBoe. Bupl 6ecrionnoro pasMHOXKEHHUS: IeJIEHUE
Pa3MHOXKEHHUS HA/IBOE ¥ IOYKOBAHKE OJJTHO M MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHKE, BET€TATUBHOE Pa3MHOKCHHUE.
OpPraHU3MOB HckyccTBeHHOE KIIOHUPOBAHHUE OPTraHU3MOB, €0 3HAUYEHUE JIJIS CENEKIIUU.
[TosoBoe pa3smHOXKeHUE, ero oriuuusg oT Oecrosoro. Meio3. Cranuu wmeio3a. Ilponeccsl,
IpOUCXOAAIIMe Ha cragusax Menos3a. IloBenenme xpomocom B Meiosze. KpoccuHrosep.
buonoruueckuii cMbIci ¥ 3HaUeHUE Melo3a. ['aMeTorenes — nporecc o0pa3zoBaHUs MOJIOBBIX KJIETOK
y )KUBOTHBIX. [T0J10BBIE JK€TI€3bI: CEMEHHUKH M IMUHUKU. OOpa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK
— TaMmer (cmepmaTo30Hj], SUIEKJIeTKa) — crepMmaroreHe3 W ooreHe3. OcoOEHHOCTH CTPOEHUS
AWLIEKJIETOK U criepmaro3ounos. Omnogorsopenue. IlapreHorenes
Tema 5.3. Cogneprkanne yueOHOro Matepuana 4
WupuBuayansHo | UHnuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHAJIbHOE pa3BuUTHE (3MOpHOreHe3). ITambl
e pasBHUTHE | SMOPUOHAIIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX: IpOOJIEHUE, TacTpyJslus, OpraHOTeHES.
OpraHU3MOB [ToctamOpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPHUOHATIBHOTO DPA3BUTHUSA: MpPSIMOE, HE MPIMOE
(uumHOYHOE). BrusiHWE cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIIOCOOHBIE BBI3BHIBATH
BpPOXKAECHHbIE YpoacTBa. PocT u pazBurue pacreHuil. OHTOT€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHM, CTaJNH Pa3BUTHUS
Tema 5.4. IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE COJIep:KaHMe (CoieprKaHue NMPHUKJIATHOT0 MOAYJIsA) 10
OcoOenHoctu Bapuanr 1. Tkann pactenuii. CTpoeHHE OpraHOB PACTUTEIBHOIO OPraHM3Ma, UX pOJIb U CBA3b
CTpOECHUS MeXIy co0oi. JKu3HeneaTenbHOCTh PACTHUTEIBHOTO OpraHu3ma. PocT M pa3BUTHE pacTeHUs.
Y pa3BUTHUS VYcenosust npopactanust cemsH. [loaroroBka cemstH K moceBy. Pa3zButhe nmpopocTkoB. BiusHue
MaKpOOpraHusM | ¢UTOrOPMOHOB Ha pOCT pacTeHus. PocToBble nBMKEHUs pacTeHUil. PazBuTHe moOera u3 MOYKH.
a’ Pasmuoxenne pacteHuid m ero 3HadyeHue. CeMeHHOe (TEHEPATHBHOE) Pa3MHOKEHHE PaCTCHHH.

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

9 Ilnst mpodeccuit/crienuanbHOCTe N, CBI3aHHBIX ¢ O0BEKTOM M3ydeHUs “PacTenns” MaTepuan TEMbI U3y4aeTCs Ha IIPUMEPE OPraHu3Ma PACTEHHUI.
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IIBetkn u cousetus. OnpuieHue. IlepekpécTHoe omnbuleHHE (BETPOM, >KUBOTHBIMH, BOJOW) H
camoonslieHue. JIBOMHOE OII0J0TBOPEHME. BereratnBHOE pa3MHOKEHHE IIBETKOBBIX PACTEHUH B
npupoje. BereratuBHOE pa3MHOKEHHE KYJIbTYPHBIX pacTeHHUH. XO34AMCTBEHHOEC 3HAYCHUE
BEreTaTUBHOI'O Pa3MHOXKEHHUS.

BapuanT 2. Tkanu kxuBoTHbIX. CTpOEHHE OPTaHOB U CUCTEM OPIaHOB )KMBOTHBIX. DYHKIIMOHATIbHAS
CHUCTEMA OpraHoB. ['omeocTra3 opraHusmMa MU €ro NoAJAEp)KaHHE B MPOLECCE JKU3HEAEATEIbHOCTH.
3HaueHUE NPOSBICHUS Pa3ApaXUMOCTU U peryssinuu. IIporneccsl KU3HEAESTENTbHOCTH )KUBOTHBIX.
[TpryuHbl HapylieHuil pa3BUTHS oOpraHuzMoB OpraHbl penpoORyKIHH, CTPOCHHE U (YHKLUH.
WNudexkunn u ux npeaynpexacHue.

Bapuant 3. Tkanu yenoeka. CTpoeHHE OPraHOB U CUCTEM OPraHoB 4enoBeka PyHKIMOHAIbHAS
CHUCTEMA OpraHoB. I'omeocTa3 opraHusmMa M €ro NOAJAEPKaHHUE B MPOLECCE JKU3HEAEATEIbHOCTH.
3HaueHUe NPOSABICHUS PA3APAXKUMOCTU U peryssauuu. [Ipoueccsl )KU3HENEATENbHOCTH YEJIOBEKA.
[TprunHbl HapymeHU pa3BUTHSA OpraHu3MoB OpraHbl PENpPORYKIHH, CTPOCHHE U (YHKIUH.
PenponyktuBHOoe 310poBbe. HacnencrBeHHble Oo0Jie3HHM, WX HOPUYMHBI M IPESyINpeKACHUE.
Wudexnnn, nepeaaonyecs NoI0BbIM MyTEM, HX NMPO(UIaAKTHKA

HpaKTI/I‘{eCKHe 3aHATUA

Ne 3 Pa3paboTka MEHTaJIbHOM KapThl TKAHEH, OPTaHOB M CUCTEM OPTaHOB MaKPOOPTaHU3MOB
(pacTeHus, )KUBOTHBIE, YEJIOBEK) C KPATKOM XapaKTepUCTUKON UX (QyHKIIMH.

Ne 4 «BupycuHble u OaxkTepuanbHble 3a00J€BaHHS MaKpOOPraHM3MOB (UEJOBEK, >KUBOTHBIE,
pacteHust). DNUAEMUUYECKUI (SMU300THUECKUH, 3nupuTOTHUECKUi) Tpouecc. OOIMe NPUHIUITBI
MCIIOJIb30BaHUs JIEKApPCTBEHHBIX BeliecTB. OcoOEHHOCTH MPUMEHEHHS aHTUOMOTHKOB

Pasnen 6. HaciieAcTBEHHOCTh 1 M3MEHYUBOCTH OPraHNU3MOB

20

Tema 6.1.
3aKOHOMEPHOCT
Y HacJIeZIOBaHUs

Copepxanue yueOHOro MaTepuasa

[Tpenmet u 3agauu reHETUKH. PoJib UTOJIOTUM U SMOPHOJIOTUN B CTAHOBJIEHUU T'€HETUKU. Bkian
pPOCCHMCKMX W  3apyOeXHBIX y4YeHBIX B  pa3BUTHE TI'EHETUKU. MeToAbl  T'€HETHKH
(rubpuI0TIOTHYECKU, LATOT€HETUYECKUH, MOJIEKYJISIPHO-TE€HETUYECKUIN). OcHOBHBIE
TE€HETUYECKUE MTOHATHUSA. [ eHeThUecKass CUMBOJIMKA, UCIIOJIb3yEMas B CXEMaxX CKPEILMBaHUM.

3aKOHOMEPHOCTH HACJIeIOBaHMs TPU3HAKOB, ycTaHOBIeHHbIE [. Mennenem. MoHorubpumHoe
CKpelMBaHue. 3aKOH €IMHO00pasus THOpUAOB MepBOro nokosneHus. [IpaBuio JOMHUHMPOBAHUS.
3aKoH paciueryieHns npru3HakoB. ['unoresa ynuctorsl ramet. 11o1HOE ¥ HEMTOTHOE TOMUHUPOBAHUE.
JurubpuiHoe ckpemuBanue. 3aKOH HE3aBUCUMOI0 Haclel0BaHMs Mpu3HaKkoB. L{uTorenernueckue

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

ﬂJ’IH HpO(bCCCHﬁ/CHCHHaHLHOCTCﬁ, CBSI3aHHBIX C 00BEKTOM N3yUYCHU “XKupotHsbie” Marepuajl TCMbI U3y4aCTCs Ha MIPUMEPE OPIraHU3MOB KUBOTHBIX.

Jlnst mpodeccnii/criennanbHOCTEH, CBI3aHHBIX ¢ 00BbEKTOM H3ydeHHs “UenoBek™ MaTepuall TeMbl U3yJaeTcsl Ha pUMepe OpraHu3Ma JYelloBeKa.
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OCHOBBI JUTHOPHIHOTO CKpEIIMBaHMs. AHaIM3Mpylollee CcKpemuBaHue. lcmonb3oBanue
AQHAIM3HUPYIOIIETr0 CKPEUIMBAHUS ISl ONPE/ICICHHS TeHOTUIIA OCOOH.

[IpaKTHYeCKHUE 3aHATHS 2
Ne 5 Pemienne 3aau Ha onpezeneHue BEpPOSTHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB
pY MOHO-, IU-, TOJTUTUOPHIHOM M aHATU3UPYIOIEM CKPELIMBAHUN, COCTABICHUE TEHOTUITNYECKUX
CXEM CKpEIINBaHUS

Tema 6.2. Copneprkanue yueOHOro MaTepuasa 4
CueruieHHOE CueruieHHOe HacienoBaHue Npu3HakoB. Pabora T. MopraHa mo CIEIUICHHOMY HAacjeIOBaHUIO
HaCJIeJOBaHHE reHoB. HapymieHue cHEIUICHHST T€HOB B pPe3yJibTaTe KPOCCHHIOBEpa. XPOMOCOMHAS TECOPHS
IPU3HAKOB HACJIC/ICTBEHHOCTH. ['eHeTnueckre KapTel. ['eHeTHka mona. XpOMOCOMHOE OIpeesieHHE MoJia.

AyTOCOMBI 1 TIOJIOBBIE XPOMOCOMBI. | OMOTamMeTHBIE 1 TeTeporaMeTHbBIe Oprann3Mel. HacinenoBanue
NPU3HAKOB, CUEIUICHHBIX C IOJIOM

[TpakTHueckue 3aHsATH 2
Ne 6 Pemienue 3amau Ha onpezeneHue BEPOSTHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB
NP CIICTITICHHOM HACJICZIOBAaHUH, COCTABJICHUE TEHOTHITMYECKIX CXEM CKpEIINBaHUS

Tema 6.3. Copneprkanue yueOHOro MaTepuaa 4
3aKkOHOMEPHOCT | MI3MeHYMBOCTh. BuIbl M3MEHUMBOCTH: HEHACICICTBEHHAas M HacjeJCTBEHHas. Poib cpeabl B
U U3MEHYMBOCTH | HEHACJIEJICTBEHHOM  M3MEHYMBOCTH. XapaKTepUCTHKA MOAM(PUKALMOHHOM  HM3MEHUYMBOCTH.
Bapuanuvonsslii psax u BapuanuoHHas kpusas. Hopma peakumm npusHaka. KonudecTBeHHbIE M
KayeCTBEHHbIE MPHU3HAKU W HUX HopMma peakuuu. CBoiicTBa MOAM(PUKAIMOHHON HM3MEHYMBOCTH.
Hacnencreennas, uinu reHoTunuyeckass U3MeHUMBOCTh. KoMOMHaTHBHAsI H3MEHYUBOCTh. Meiio3 u
IOJIOBOI mpolecc — OCHOBa KOMOWHATMBHOM HW3MEHUMBOCTU. MyTallMOHHAas H3MEHYUBOCTb.
Knaccudukanus myranuii: reHHbIe, XpOMOCOMHBIE, T€HOMHbIE. YacToTa M MPUYMHBI MYTalUH.
Myrtarennsle (GakTopbl. 3aKOH T'OMOJOTHYECKHMX PsJIOB B HACJIEIACTBEHHOW W3MEHUYMBOCTH
H. 1. BaBmiiosa

IIpakTHueckue 3aHATUS 2
Ne 7 Pemenue 3aau Ha ornpesiesieHHE BEPOSITHOCTH BO3HUKHOBEHHS HACIIEACTBEHHBIX NMPU3HAKOB
IIPU PA3JIMYHBIX TUIIAX B3aMMOJECHUCTBUS T'€HOB, COCTABICHUE TeHOTUIIMYECKUX CXEM CKPELIMBAHUS
Tema 6.4. Copnepkanne ydeOHOro MaTeprana 4

10 JTnst mpodecceuii/cnenuanbHOCTE R, CBA3aHHBIX ¢ 00BEKTOM M3ydeHus “PacTenns” moa6UpalOTCs FeHETUYECKHE 3a1aUt, CBA3aHHbIE C HACIEI0BAHUEM PU3HAKOB Y PACTEHUH.
Jlns nmpodeccuii/cniennansHOCTEH, CBI3aHHBIX ¢ 00beKTOM U3ydcHUs “JKMBOTHBIE” MOIOUPAIOTCS TEHETUYECKUE 3a/1a4H, CBA3aHHBIC C HACIICOBAaHUEM IPU3HAKOB Y )KUBOTHBIX.
Jlst mpodeccnit/criennanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM M3ydeHus “‘UenoBek’ Moa0uparoTcsl TCHETHIECKUE 3a1auH, CBI3aHHBIC C HACJICJOBAHUEM MTPU3HAKOB Y YEJIOBEKA.



T'enetuxka
yeJI0BeEKa

I'enetuka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbl T'€HETHUKHU  4YeJIOBEKa:
TF€HEAJIOTHYCCKUM,  OJM3HENOBBIH,  IUTOTCHETHMYECKUH, OHOXHMHUYECKHH,  MOJIEKYJSIPHO-
reHetudyeckuii. CoBpeMEHHOE OmNpe/esieHHe TEeHOTHUIIA: TOJIHOTEHOMHOE CEKBEHHpPOBAHUE,

TeHOTUIIMpOBaHUEe, B ToM uucie ¢ nomoinsio [II[P-ananuza. HacneactBennsie 3a0osieBaHust
4eJI0BeKa: reHHbIe 00JIe3HH, 00JIE3HU C HACIIEACTBEHHOU MPEIpaclooKEHHOCThIO, XPOMOCOMHBIE
6one3nn. CoMaTuyeckre W reHepatuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpHUHIMIIBI 3710pOBOTO
oOpa3a >KM3HHM, TUATHOCTHKH, MPOQPWIAKTUKH W JICYCHUS TCHETUYECKUX Ooyie3Hei. Menuko-
F€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIULMHCKON TIE€HETUKH B MPEeAOTBpPALICHUU
Y JICUCHUH T'€HETUYECKHUX 3a00JICBaHUM YeJIOBEKa

[IpakTuyeckue 3aHATHS 2
Ne 8 «CoctaBieHue 1 aHaJIW3 POJOCIOBHBIX YEJIOBEKa»
KonTpoJsbnas padora Ne2 «HaciieqcTBEeHHOCTh M H3MEHYMBOCTh OPIaHU3MOBY 2
Pa3znea 7. DBoaromuoHHAsA OMOJIOTHSA 8
Tema 7.1. Cojnepkanne yueOHOro Marepuana 2
OpomonyonHas | [Ipearnocbuikn BO3HUKHOBEHUS HBOJIOLMOHHON TEOPUH. DBOIIOLMOHHAS TEOPHS M €€ MECTO B
TEOPUS Ouosnorun. BiusHue 3BOIIOMOHHON TEOPUH Ha pa3BUTHE OMOJIOTUH U IpYTUX HayK. CBUIETENbCTBA
U e¢ MeCTo B | aBommonuu. [laneoHTomornyeckue: nociue10BaTeIbHOCTD MOSBICHNS BUJIOB B TAJIEOHTOJIOTMYECKON
Ounoaoruun JeTonucu, nepexoaHsle (opmbl. buoreorpaduyeckue: cxoactBo u paznuuuve (ayH u diaop
MaTEepUKOB U OCTPOBOB. DMOPHOIOIMYECKHE: CXOACTBA M paziavuusi 3MOPHOHOB pa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJOTUYHbIE, PyIUMEHTapHbIE
OpraHsbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUECKUE: CXOJCTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKHX IMyTeH Yy BCEX JKMBBIX OPraHMU3MOB. OBONIOLMOHHAs Teopus Y. OK-01. OK-02
HapBuna. [Ipeanocbulku BO3HMKHOBEHHS AapBUHHM3MA. J[BUKyIIME CHJIBI HBOJIOLUHM BUAOB IO OK-0 4’ OK-O7’
JapBuHy (M30BITOUHOE pa3MHOXKEHHE TIPU OTPAHMYEHHOCTH PpECypcoB, HEOMNpeaesI€HHas HI’(
U3MEHYMBOCTb, O0pb0a 3a CylecTBOBaHHE, €CTECTBEHHBII 0TOOD)
Tema 7.2. Coneprxanue yueOHOro MaTepuasa 4
Muxpossomrony | Cuaterndeckass teopusi dBomonu (CTD) m e€ OCHOBHBIE MOJIOKEHHUS. MUKPOIBOIIOIHSI.
s [Tomynsnus Kak eIuHHIIA BUJA U HBOJIONUH. J[Brokymune cuiibl ((pakToOpbI)IBOIIONUN BUAOB B

npupose. MyTallMOHHBINA Tpoliecc 1 KOMOMHATUBHAsI U3MEHYUBOCTb. llomynsnroHHbIe BOJIHBI U
npei¢ renos. M3omsauus u murpanus. EcrecTBeHHbI 0TO0Op — HaNpaBAoMmUi (HaKTOp IBOIIOIHH.
@opMBl €CTECTBEHHOTO 0TOOpa. IIpHcrnocoOieHHOCTh OpraHU3MOB KaK pe3ysbTaT 3BOJIOLUU.
[Tpumepsl mpucnocoOneHUt y opraHu3MoB. ApomMopdo3bl M HAUOAfanTanuu. Bug wu
BunooOpazoBanne. Kpurepun Buma. OcHOBHBIE (GOpMBI BHUI000pa3oBaHus: reorpaduyueckoe,
HKOJIOTHYECKOE
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Tema 7.3.
Makpoa3Bostonu
S

Conepkanue yueOHOro MaTeprasia

MakposBomorus.  DPopMbl  3BOIIOIUH:
napajuienapHasi. HeoOpaTuMocCTh 3BONIIOLIMU

(bHHGTH‘lGCKaﬂ, AUBEPIrCHTHAs, KOHBEPI'CHTHAs,

ITpakTyeckoe 3aHsTHe (Ha BEIOOP MPEIoaaBaTeis) 1
Ne 9 «CpaBHenue BHIOB 110 MOP(OIIOTHIECKOMY KPHUTEPHIO»
win «Onucanye Npucrnoco0IEHHOCTH OpPraHu3Ma U €€ OTHOCUTENIBHOTO XapakTepay
Pasjen 8. Bo3HuKHOBeHNe U pa3BUTHE )KU3HH HA 3emJie 10
Tema 8.1. Cojnepkanne ydeOHOro Marepuana 2
3apoxxaenue | | JloHaydHbIe MPEICTABICHUS O 3apOKACHUH KHU3HU. Hay4yHble rHIoTe3bl BOSHUKHOBCHHS J)KU3HH Ha
pasBUTHE XU3HU | 3emiie: abMoreHe3 M MaHCIepMus. XUMHUYEeCKas IBOJIONH. AOUOTEHHBI CHHTE3 OPraHUYECKHX
BEUIECTB M3HEOPraHMYECKHUX. OKCIIEPUMEHTAIIBHOE IOATBEPKICHUE XUMUYECKOW DBOJIOLMH.
HaganeHbie drtanel  Omonormdeckoir sBomornmu. [umore3a PHK- wmupa. ®opmupoBanue
MEMOpPAaHHBIX CTPYKTYp M BO3HMKHOBEHHE NPOTOKJIETKU. [lepBble KJIETKM M HMX 3BOJIOLUS.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.
Pa3Butre xu3HN Ha 3emiie 1o 3pam u nepuojam. Karapxeil. Apxelickas U IpOTEpO30HCKasl IpPbI.
[Taneo3oiickas spa U €€ mepUOIbl: KeMOPUNCKHI, OPJOBUKCKUM, CUITYPUHUCKHM, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIN, TIEPMCKUNA. Me3030McKas opa U €€ MEpUObl: TPUACOBBIN, IOPCKUM, MEIOBOM.
KaiiHo3oiickass 2pa u €€ mnepuojabl: MNAJIEOr€HOBBIA, HEOr€HOBBIM, aHTPONOTECHOBBII.
XapakTepUCTUKA KJIMMaTa U Fe€0J0rHYEeCKUX IPOLIECCOB
Tema 8.2. Copneprkanue yueOHOro MaTepuaa 2
Cucrema CucreMa OpraHM4YeCKOro MHpa Kak oTpaskeHue 3BOJoLUU. OCHOBHbBIE CUCTEMAaTHUYECKHE IPYIIIbI
OpPraHu4ecKoro | opraHu3MoB. OCHOBHBIE 3Tallbl ABOJIOIMHM PACTUTENBLHOIO M KUBOTHOTO MHUpa. ApoMop¢o3bl Yy
MHupa pacteHui u )kuBOTHBIX. [losiBIEHNE, paclBeT U BHIMUPAHUE TPYIII KUBBIX OPraHU3MOB
Tema 8.3. | Coneprkanue yueOHOro MaTepuaa 6
[TponcxoxaeHn | DBoMONUS YeloBeKa. AHTPOIMONOTHS KaK Hayka. Pa3BuUTHE TpeiCTaBICHUH O NMPOUCXOKICHHU
€ 4YelmoBeKa — | yesoBeka. MeToapl M3yueHHMs aHTponoreHesa. CXOACTBa M pa3ivuMs YEJIOBEKAa U HKUBOTHBIX.
AHTPOIIOTEHES. CucremaTnueckoe TMOJOXKEHUE 4YesoBeka. J[Bwkymme cuiibl ((akTopbl) aHTPONOreHe3a.
OcHoBHbIE HacnenctBenHass M3MEHYMBOCTH M €CTECTBEHHBIN 0TOOp. OOIiecTBeHHBI 00pa3 JKW3HHU,
cTaguu U3TOTOBJICHHE OPYJIUHN TpyJa, MbllIUIeHHE, peub. OCHOBHbBIE CTAJAUH U BETBH HBOJIIOLIMU YEJIOBEKa:
SBOJIIOLUH aBCTpaJIONIUTEKH, YenoBek ymenbld, YenoBek MNpsAMOXOIAIUN, YenoBEeK HeaHIEPTAIbCKUU,
YeJI0BEKa YenoBek pa3yMHBIM COBpeMEHHOT0 Tuma. Haxoaku nckonaeMbIX OCTAaHKOB, BPEMsI CyILIECTBOBAHUS,

00J1acTh pacnpocTpaHeHusi, 00bEM roJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIHSL. OK-01, OK-02,
YenoBeueckne packl. OCHOBHBIE OOJBIIHME pachl: €BpOINeouaHast (eBpasuiickas), HErpo- OK-04, OK-07
aBcTpajioujiHasg  (PKBaTOpHasibHasi),  MOHTrojoujHas  (a3uarcko-amepukaHckas).  Yeptsl IIK...
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MPHUCTIOCOOJICHHOCTH MPEICTABUTENICH YEIIOBEYECKUX Pac K yCIOBUSM CYIIECTBOBaHUsA. EIMHCTBO
yenoBevyeckux pac. Kputuka pacuzma

[IpakTyeckue 3aHsATHs (Ha BBIOOD MpEro1aBaTes) 2
Ne 10 «Bpems 1 myTH pacceneHust YeIoBeKa 1o MIaHeTe»
i «IIprucnocoOneHHOCTh yennoBeKka K pa3HbIM YCIIOBHM cpefibl. BiusHue reorpaduueckoii cpepl
Ha MOPGOJIOTHIO U (DU3HOJIOTHIO YETIOBEKA
Paznen 9. Oprann3mMspl 1 OKpPY:KaKOIIAs Cpena 6
Tema 9.1. Cogepxanue yueOHOro Marepuasa 4
Okosorus  Kak | DKOJIOTUsSl KaK Hayka. 3aJaud M pasfeibl SKOJIOTHH. MEeTOIbl JKOJOTHYECKUX HCCIICTOBAHHIA.
Hayka. Cpezbl | DKOJIOTHYECKOE MHUPOBO33pPEHUE COBPEMEHHOT0 uenoBeka. Cpelpl OOMTaHHs OpraHU3MOB: BOJIHAS,
YKU3HU. HA3€MHO-BO3/yIlIHAs,  IIOYBEHHAs,  BHYTPUOPraHU3MEHHas.  ODKOJOrmdeckue  (aKkTopsbl.
Okonornyeckue | Knaccudukanuss skonorudeckux (akTopoB: aOHMOTHYECKHE, OMOTHYECKHE W aHTPOIIOTCHHEIE.
(dakTopbl JleiicTBUE 9KOIOTHYECKUX (PaKTOPOB HA OPTaHU3MbI
AbGuoTtnueckue (GaxkTopbl: CBET, TeMIleparypa, BiaxHocTb. dotonepuonusM. Ilpucnocobienus OK-01. OK-02
OpraHM3MOB K JIEUCTBHIO a0NOTHYeCKUX (hakTOpoB. bruonornueckne puTmsl. OK-0 4’ OK-O71
buotnueckue ¢akropbl. Buasl OMOTHMUECKMX B3aMMOJEHCTBHMNA: KOHKYpPEHIMS, XMIIHUYECTBO. HI’K‘
[TapasuTh3M, MyTyajau3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HaxXJEOHMYECTBO), aAMEHCAJIU3M,
HeiTpanu3M. 3HaueHHe OMOTHYECKHUX B3aUMOICWCTBUI ISl CYIECTBOBAHUS OPraHU3MOB B
IPUPOJIHBIX COOOIECTBAX
Tema 9.2. ConeprkaHue yueOHOro MaTepuaia 2
OKOJNIOrMYECKHE | DKOJOTHUECKHE XapaKTePUCTUKHU momy isiiui. OCHOBHBIC MOKA3aTeIH MOMYJISIHN: YHCICHHOCTS,
XapaKTePUCTHKH | MIIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpanys. JJnHaMUKa YUCICHHOCTH MOMYJISIUH
MOITYJIAIAN U e€ peryJsnus
ITpakTHyeckoe 3aHsATHE 1
Ne 11 «IToacu€r IIIOTHOCTH NONYJISIIIMMA Pa3HbIX BUIOB PACTCHUN»
Paspnen 10. Coo0mecTBa u 3K0J0IrH4eCKHE CHCTEMbI 18
Tema 10.1. Copnepkanne yaeOHOro MaTeprana 4
CoobmecTBa CoobmecTBo opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJOBasi, MPOCTPAHCTBEHHas, OK-01, OK-02,
OpTaHHU3MOB, tpoduueckas (muinesast). Buapi-nomuHanTel. CBsI3U B OHOIIEHO3E. OK-04, OK-07
3KOCUCTEMBI DKkonorudyeckue cuctembl (9kocuctemsbl). [loHsTHe 00 dKOocHcTeMe ©  OHOTrEOleHO3E. IIK...

DyHKIHOHATIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBI, pelyleHThl. KpyroBopor
BEIIIECTB ¥ IIOTOK YHEPTUH B dKocucTeMe. Tpoduueckue (MUIieBbie) ypoBHH 3KocucTeMbl. [TuieBbie
nenu U cetd. OCHOBHBIE TOKa3aTeNM JKOCHCTEMBI: OHoMacca, MPOAYKIMS. ODKOJOTHYECKHE
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OUPaMUIbL:  TPOMYKIMH, YHCICHHOCTH, Ouomacchl. CBOWCTBA JKOCHUCTEM: YCTOWYHBOCTD,
camoperyJsinus, passurue. CyKieccus

[TpakTHueckue 3aHsITH 2
Ne 12 Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUH Ha COCTaBJICHHE TPO(YUUECKUX
neneu, nupamu OMoOMacchl M SHEPTHH, IEPEHOCY BEIIECTBA M YHEPTHH B IKOCHCTEMAX

Tema 10.2. Cojeprkanne y4eOHOro MaTepuaa 2
[Ipuponusie [IpuposnHble  SKOCUCTEMBI. ODKOCHCTEMBI peKk U 03€p. OKOcHCTEMa XBOHWHOIO WM
3KOCHCTEMBI IIMPOKOJIMCTBEHHOI'O Jieca. AHTPOIOI€HHBIE YKOCUCTEMBI. ATPO3KOCUCTEMBL. Y POOIKOCUCTEMBI.

Bbuonorudeckoe M X03sICTBEHHOE 3HAYCHHUE arpodKOCUCTEM M ypOosKkocucTeM. brnopasHoobpasue
KaK akTop ycroitunBocTH 3kocucteM. CoxpaHeHrne OHOJI0rHYecKOro pa3Hooopasust Ha 3emiie

Tema 10.3. Cojnepkanne yueOHOro Marepuana 4
buocdepa — Yuenne B. W. Bepuanckoro o Omocdepe. 'panuiel, coctaB U cTpykTypa Omocdepnl. KuBoe
rio0anbHast BeIIecTBO U ero GpyHkuuu. OcoGeHHOCTH Orocdephl Kak r1006aabHON 3KOCUCTEMBI. J(nHaMHUecKoe
JKOCHCTEMA paBHOBecHe U oOpaTHast CBs3b B Onocdepe. KpyroBopoTsl BemecTB 1 OMOreOXMMHUYECKHE ITUKITBI
3emiu 3JIEMEHTOB (yIiepo/ia, a30Ta). 30HaIbHOCTh Ouochepbl. OCHOBHbIE OMOMBI CYLIH

ITpakTHyeCcKue 3aHATUS 2

Ne 13 PemieHue mNpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/lad Ha OMpeleieHHe IUIOIIAIu
HaCaKJIeHUHN Uil CHMKEHUS KOHLEHTpPAllMK YIJIEKUCIOro rasa B aTMocdepe CBOEro peruoHa

IPOKUBAHUS
Tema 10.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME (COleP:KaHMe IPUKJIAAHOT0 MOAYJIs1) 2
Binsnne YenoBeuectBo B Ouocdepe 3emian. AHTpoONOreHHble H3MeHEHHs B Ouocdepe. I'mobambHBIE

AQHTPOIIOTEHHBIX | 3Kojoruueckue mpodaeMbel. CocylecTBOBaHHE NpUpoAbl U yenoBeuecTBa. CoxpaHEHHE
¢daxTopoB Ha | Omopa3zHooOpa3usi Kak OCHOBa ycTOMYMBOCTH Ouocgepbl. OCHOBa palMOHAIBHOIO YIPABICHHUS
6uochepy IIPUPOIHBIMH PECYpPCaMH M UX MCIIONb30BaHue. JlocTHKeH sl OMOJIOTHH M OXpaHa IMPUPOIb
[TpakTuyeckoe 3aHsTHe (Ha BBIOOP MpernoaaBaTelis) 1
Ne 14 «Oxonoruyeckue acnekTsl NpohecCUOHATBLHON AeSITETbHOCTI

win «BrusiHIE TPOU3BOICTBEHHBIX (PAaKTOPOB HA OPTraHU3M YEJIOBEKa

nm «Pemenne MMPaKTUKO-OPUCHTUPOBAHHBIX PAaCYCTHBIX BallaHI/Iﬁ M0 COXpaHCHUIO MNPHUPOAHBIX

PECYPCOB CBOETO PErHOHA MPOKUBAHHs» !

11 JTns npodecceuii/cnenuanbHOCTE R, CBA3aHHbBIX ¢ 00BEKTOM M3ydeHus “PacTenus” mpeaiaraercs 3aJaHue 10 pacueTy CTPYKTyphI 3aI1aCOB JIPEBECHUHBL.

s nmpodeccuii/cniennansHOCTEH, CBI3aHHBIX ¢ 00beKTOM U3yucHus “JKUBOTHBIC” MpeiaraeTcs 3alaHie Mo OEHKE PHIOONPOIYKTUBHOCTH BOJIO €MOB.

s mpodeccuii/cniennansHOCTEH, CBI3aHHBIX ¢ 00bEKTOM U3yucHHs “UelnoBeK” mpeiaraetes 3alaHue pacueTa BOJAOIOTPEOICHHS HACSICHHOTO MTyHKTA.

Jlns nmpodeccuii/cnienuanbHOCTEH, CBA3aHHBIX ¢ TOOBIYCH MOJIC3HBIX UCKOMMAEMBIX MPEIAracTCs 3aIaHue M0 PacyeTy CPOKa UCUEPIIACMOCTH MPUPOIHBIX PECYPCOB.
g mpodeccuii/criennansHOCTEH, CBI3aHHBIX C CEIBCKUM X03IHCTBOM, MpEIaraeTcs 3aJaHne 10 OIeHKe OalaHca OPraHUIeCKOTO BEIIECTBA ITOYBHI.
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Tema 10.5.
Bansaue
COI[MAJILHO-
JKOJOTHYECKUX
¢daxTopoB

Ha 3JI0POBBE
YyeJaoBeKa

IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COIeP:KaHue (CoepKaHue NPUKJIATHOTO MOYJIsl)

310poBee M ero cocrasisronie. MakTopbl, MOJOXHUTEIBHO U OTPULATENIBHO BIMSIOUIME HA
opranu3M 4esnoBeka. IIpoOirema TEXHOTEHHBIX BO3JCHCTBUMI Ha 30pOBbE  YeIOBEKa
(97IEKTpOMAarHUTHbIE MOJIsA, OBITOBAasT XUMHs, N30BITOYHBIC LIYMbl, paAHalMs W T.I.). AJanTamus
opranm3Ma dYeinoBeka K (akropam okpyxaromiei cpenbl. [IpuHIMIBL  GopMHpOBaHUS
3I0poBbecOeperaroIiero nopeaeHus. Punyeckas aKTUBHOCTb U 370pOBbe. ['pymmbl 370pOBbS.
OcHoBBI 3akanuBaHusl. bBHoXuMu4eckne acreKThl palMoHanbHoro nutanus. [IpaBuna 6ezomacHoro
UCIIONIb30BaHUsl OBITOBBIX MPUOOPOB M TEXHUUYECKHX ycTpoWcTB OBlajeHHe MeToJaMu
OMpeNeNICHUs TOKa3zaTelied yMCTBEHHON paboTOCIOCOOHOCTH, OOBSICHEHHWE MOJYYEHHBIX
pe3ynbTaToB U (GOPMYyIHMPOBAHKUE BHIBOJOB (TMCHMEHHO) C UCIOJIb30BAHHUEM HAyUHBIX MOHATHUH,
TEOpU U 3aKOHOB

[TpakTrueckoe 3aHsATHE (Ha BEIOOP MPENOaBATENS) 1
Ne 15 «Ompenenenrie CyTOYHOTO pallliOHa MUTAHUS B 3aBHCHUMOCTH OT YPOBHS (hPHM3MUECKOI
AKTHUBHOCTH
wn «IIpodunaktuka npodeccuoHaIbHBIX 3200IEBaHUII
unu «B3anmoeicTBre 4enoBeKa ¢ TEXHOJIOTUYECKON CPeaoii»
JlaGopaTopHrbie 3aHSTHS (Ha BBIOOP MPENo1aBaTeis) 2
Ne 5 «YmcTBeHHast paboTOCIOCOOHOCTHY
umn «BnusHue abuotmdyeckux (PAKTOpOB Ha dYeNOBeKa (HU3KHME W BBICOKHE TEMIEPATYpPHhI)»
(B xadecTBe TPUITEPOB CHIKAIOIIMX PabOTOCIIOCOOHOCTh UCIOIB30BATh YCIOBUS OCYIIECTBICHUS
poecCHOHATIbHOM esITENIbHOCTH: IITyM, TeMIepaTypa, puznyeckas Harpy3Ka u T.1.)
Kontpoabnas padora Ne 3 «TeopeTuueckne aCieKThl 3KOJIOTHI 2
Pasnen 11. Cesiekunsi OpraHu3mMoB, OCHOBbI O0HOTEXHOJIOTHH 8
Tema 11.1. Copnepkanne ydeOHOro MaTeprana 2
Cenexkuusa  kak | Cenekius Kak Hayka  Ipoliecc. 3apokIeHNUE CeIeKIK U fomectukaus. Yuenue H. V. BaBuosa
HayKa U IIPOIIECC | 0 IEHTpaXx MHOroo0pasus U MPOUCXOXKACHMS KYJIbTYpHBIX pacTeHuH. LIeHTphl mpoucxXoxaeHus
JIOMAIIHUX )XKUBOTHBIX. COpT, MOpOAA, ITAMM. OK-01. OK-02
CoBpeMeHHbIE METO/IbI CeNEeKIMU. MaccoBbIN M MHIUBUYaJIbHBIA OTOOPHI B CEJIEKIIUN PACTEHUN U OK-0 4’ OK-O7,
XKHUBOTHBIX. OLIeHKa IKCTephepa. bim3KkopocTBeHHOE CKpeluBaHie — MHOPUIUHT. YucTas TMHUS. HIJK'
CkpeniBaHue YUCTHIX JUHUA. ['eTeposuc, wim rubpuaHas cuia. HepoacTBeHHOE CKpeniBaHue —
ayrOpuaunr. OtnanéHHas rubpuanzanus u e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 M MoJyueHHe
MOJIMILUIOUAOB. JIOCTHXKEHMS CEJIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
Tema 11.2. buorexHonoruss Kkak OTpaciab IPOU3BOACTBA. ['e€HHAs HMHXKEHepUs. OTambl  CO3JaHUS 2

pekomOunantHoi JIHK w tpancrennsix opranusmoB. Kierounas wmxenepus. Kierounsie
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OCHOBBI

KYJIbTYpbl. MUKpPOKIIOHAJIBHOE Pa3MHOXEHHE pacTeHUM. KIIOHHMpOBaHME BBICOKONPOAYKTUBHBIX

OMOTEXHOJOTHH | CeJIbCKOXO3AWCTBEHHBIX OPraHU3MOB. OKOJIOTMUYECKHE U dTudeckue mpobiembl. MO -
TeHETHYECKU MOJU(PHUIMPOBAHHBIC OPraHU3MbI

Tema 11.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COepKaHMeE (COMepP:KaHHue MPUKJIATHOT0 MOAYJIs1)

buorexnonorun | OCHOBHBIE HANpPABICHUS COBPEMEHHONH OMOTEXHOJOIMH B MPO(ECCHOHAIBHOW ESATEIHLHOCTH

B )KU3HU yenoBeka. Metonpl 6uotexHonoruu. OObEKTh OMOTEXHOJIOTUU. DTUKA OMOTEXHOJOTMYECKUX U

u nnpoeccun

TeHEeTUYECKUX 3KcrepuMeHToB. [IpaBuia moucka u ananu3a OMOIKOJIIOTHYECKOW MH(popManuu u3
pasInYHbIX MCTOYHMKOB (HayyHas UM ydeOHO-HaydHas JMTepaTypa, CpeACTBa MacCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue)

HpaKTI/I‘{CCKHe 3aHATHUA

Ne 16 Keiicel Ha anHanu3 WHPOPMANKMK O HAYYHBIX JOCTIDKEHHSX B 00JACTH TEHETUYECKHX
TEXHOJIOTUH, KJICTOYHON WH)XEHEPHH, UIIEBBIX OMOTEXHOJIOTH.

Ne 17 3ammra xkeiica: mnpeACTaBIE€HUE pE3yIbTATOB PpELICHUS KEMCOB (BBICTYIIEHUE
C IIpe3eHTaIeH )

Pa3nen 12. Pemenne KeiicoB B 00,1aCTH GMOTEXHOJIOTHIA 12

Tema 12.1.1.
buorexHonoruu
B MEJIUIINHE
u dapmanuu

IlpodeccuoHaIbHO OPHEHTHPOBAHHOE Co/iepKaHue (Colep:KaHNe MPUKJIATHOTO MOTYJIs1)

BapuanT 1. Pa3Butne 6uoTexHonoruii B 00iacTu MEIULUHBI U (apMmaluu, U NPpUMEHEHUE UX B
YKU3HU YEJIOBEKa, MOMCK U aHaJIn3 MH(OpPMAlMU U3 Pa3IMYHbIX UCTOYHUKOB (Hay4dHas U y4yeOHO-
Hay4Has JIMTeparypa, CpeJICTBa MacCOBOM MH(popMaInu, cetb IHTepHeT u npyrue)

[IpakTrueckue 3aHATUS

Ne 18 Keiicel Ha aHanu3 WHGOpPMAIMK O PAa3BUTUU OMOTEXHOJOTMH B METUIMHE W (hapmanuu
(0 MUHU-TpYIIIIAM)

Ne 19 3ammra kelica:
C Tpe3eHTanuei)

MpE/ICTaBJICHUE pPEe3yJbTaTOB pEIIeHUs KeWCcOoB (BBICTYIUICHHE

Tema 12.1.2.
buorexHonoruun
U )KUBOTHEIE

IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COJeP:KaHUeE (CoaepKaHHe MPUKJIATHOT0 MOYJIsl)

Bapuant 2. Pa3Butue OMOTEXHOJIOTHH C UCHOJIb30BAaHUEM >KMBOTHBIX, IPUMEHEHHE MPOIYKTOB
OMOTEXHOJOTMH B >KM3HHM YE€JIOBEKa, NMOUCK M aHAIW3 MHQOpPMAIMU U3 Pa3IMYHBIX HNCTOYHHKOB
(HayuHass u yueOHO-Hay4Has JIUTEpaTypa, CPeICcTBa MaccoBoW wuHpopmamnuu, cetb HHTepHeT
U JIpyTHe)

[IpakTueckue 3aHATUS

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

12 ObpaszoBarenbHas OPraHU3aLUs CAMOCTOATENBHO ONPENENAET COAEPKAHNE Pa3Iena, BLIOUpas OIHy U3 MPEMIOKeHHbIX Tem 12.1.1 -12.1.6.
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Ne 18 Keticel Ha aHanu3 nHGOpPMALIMK O PA3BUTHH OMOTEXHOJIOTHA C UCIIOJIE30BAHUEM JKUBOTHBIX
(110 MUHM- rpynIam)

Ne 19 3ammra kelica: mpeACTaBIEHUE pE3YIbTATOB PEHICHHUS KEHCOB (BBICTYILICHUE
C Ipe3eHTanuen)

Tema 12.1.3. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIep:KaHMe (coep:KaHNe MPUKJIAJIHOT0 MOYJIsl)
bruorexnonornn | Bapuant 3. Pa3BurHe OMOTEXHOJOTHH C HCIIOJIb30BAHMEM PACTCHUMH, MPUMEHEHHUE MPOJTYKTOB
U pacTCHUS OMOTEXHOJOTHH B >KM3HHM YE€JIOBEKa, NMOUCK W aHAIW3 MHQOpPMAIMU U3 Pa3JIMYHBIX HNCTOYHHKOB
(HayyHast W ydeOHO-HaydHas JMTEpaTypa, CPeICTBa MaccoBod uH(popMmanmu, ceth VHTepHeTr
U JIpyTue)
[IpakTrueckue 3aHATHS
Ne 18 Keiicel Ha aHanmu3 nHGOPMALIUK O PA3BUTUN OMOTEXHOJIOTHIA C UCTIOIH30BAHUEM PACTCHHM
(M0 MUHU- TPyIIIaM)
Ne 19 3ammwmra xelica: mnpeAcTaBIEHUE pE3YIbTATOB pEUICHHUS KEeHCOB (BBICTYILICHUE
C TIpe3eHTaIueH )
Tema 12.1.4. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME (COIepPKAHUE TPUKJIATHOTO MOXYJIS)
buorexnonorun | Bapuant 4. PazBuTHe NpOMBIIUIEHHOW OMOTEXHOIOTHH 1 €€ TPUMEHEHHE B )KU3HHU YEJI0BEKa, TOUCK
B U aHanu3 MHPOPMALMU M3 Pa3IMYHbIX MCTOYHUKOB (HaydHas M ydyeOHO-HaydHas JUTeparypa,
IPOMBIIIICHHOC | cpencTBa MaccoBoit MH(pOpMaIum, ceTb IHTepHET u Apyrue)
™ [TpaKTHYECKHE 3AHATHUSI
Ne 18 Keiicel Ha aHanu3 WHGOPMANMK O Pa3BUTHUU MPOMBIIUICHHBIX OHMOTEXHOJOTHHA (110 MUHH-
TpyIIaMm)
Ne 19 3ammra Kelica: TpENCTaBICHHE pE3yJbTATOB pEIICHUS KEWCOB (BBICTYIUICHHE
C Mpe3eHTanuei)
Tema 12.1.5. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEpPKaAHMeE (COePKAHUE TPUKJIATHOTO MOTYJIS)
ConuansHo- BapuanT 5. Otudeckue acnekTbl pa3BUTHsI OMOTEXHOJIOTUN M MPUMEHEHHE UX B KU3HU YEJIOBEKa,
9TUYICCKUC MOMCK U aHaJIN3 UH(OPMALIUK U3 Pa3IMYHbIX HCTOUHUKOB (Hay4Has U yueOHO-Hay4yHas JUTepaTypa,
aCIICKTRI CpelcTBa MaccoBOi MHGpopMaIuu, cetb THTepHET U ipyrue)
OMOTEeXHOJIOTHI

ITpakTHyeCKUE 3aHATHS

Ne 18 Keticel Ha aHanmu3 nHGOpMaIK 00 STHYECKUX acTIeKTaxX Pa3BUTHA OMOTEXHOIOTUH (IO MUHH-
TPYIIIaMm)

Ne 19 3ammra Kelica: mpeACTaBICHHE pE3YJbTATOB pEIICHUS KEWCOB (BBICTYIUICHUE
C TIpe3eHTaIeH)
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Tema 12.1.6.
buorexHomorunu
A TEXHUYECKHE
CHCTEMBI

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJeP:KaAHUeE (CoepKAHNE MPUKJIATHOTO MOTYJIs1)

Bapuant 6. Pa3zButie OMOTEXHOJOTHH C MPUMEHEHHUEM TEXHHUYECKUX CHCTEM (OMOMHXKEHEpHS,
OononH(popMaThKa, OMOHHKA) U MX MIPUMEHEHHE B J)KU3HU YEIIOBEKa, MIOUCK U aHAJIN3 HH(OpMAIH
U3 PA3IMYHBIX HCTOYHUKOB (Hay4yHas W Yyd4eOHO-HAy4yHas JIMTEparypa, CpEICTBAa MacCOBOH
uHpopmanuu, cetb IHTEpHET 1 Ipyrue)

HpaKTI/I‘IGCKI/Ie 3aHATHUA

Ne 18 Keiicbl Ha aHaIM3 UHPOPMALUHU O Pa3BUTHU OMOTEXHOIOTUN ¢ IPUMEHEHUEM TEXHUYECKUX
CUCTEM (110 MUHHU- TPYTIIaM)

Ne 19 3ammra Kelica: TpENCTaBICHHE pE3yJIbTATOB PpEIICHUS KEWCOB (BBICTYIUICHHE
C IIpe3eHTaIueH)

Pa3znen 13. buosiornyeckue uccijieoBaHus B npodeccuoHaIbLHOM chepe

18

Tema 13.1.
OcHOBHBIE
METOIBI
OHMODKOJIOTHYEC
KHX
HCCIe10BaHuN

IIpodeccHoHaATBLHO OPMEHTHPOBAHHOE Colep:KaHue (Colep:KaHue MPHKJIATHOTO MOTYJIs)

Hayunswiit meron. Mertoasl OHMOIKOJIOTMUECKUX HCCIEAOBAaHUMN: TIOJIEBBIE, JIaOOpaTOpHbIE,
DKCIIEpUMEHTAIIbHbIE. MOHUTOPUHI  OKpY>KAIOLIEHM  Cpeabl:  JIOKAJIBHBIM, PErMOHAJIbHBIN
U T7100abHBIH.

Mertonpl mnoucka, aHanuza U o0pabOTKM HMH(OPMALKMKU O NPOEKTEe B PA3IUYHBIX HMCTOYHHKAX.
ITocTanoBKa 1eny, 3a/1a4, BbIIBUKEHHUE TUIIOTE3bI

JlaGopaTopHble 3aHATHS

Ne 6 «lIpoBeneHne »SKCIIEpUMEHTAa IO ONPENEICHHUIO ONTHUMAJIbHBIX YCIOBUH M pocTa
U (U3MOJOTMYECKOM aKTHBHOCTU JPOXKEBBIX KIETOK. BbIsBIEHHE 3aKOHOMEpPHOCTEH,
(dbopMyIMpOBaHUE BBIBOJIOB M TPOTHO30BY.

PaboTe! Ha BEIOOP IO MUHM- TPYIIIIAM:

1. BiusiHue TeMmnepaTypsl Ha pOCT U (PU3HOJIOTHYECKYIO aKTUBHOCTD JIPOKKEBBIX KIIETOK.

2. BausiHue yriieBoJIOB Ha pOCT U (PU3HOJIOTMUYECKYIO0 aKTUBHOCTD JIPOXIKEBBIX KIIETOK.

3. CoueraHHO€ BIMSHHME TEMIIEPATyphl U YIJIEBOJOB Ha POCT U (PU3MOJOTHUECKYI aKTHBHOCTb
JPOACGKEBBIX KIIETOK

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJEPKAHUE
BapuaTuBHBI NPUKJIAAHONH MOy b3

14

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJEPKaAHUE (COAepPKAHME MPUKIIATHOTO MOYJIs1)

14

IIpakTHueckue 3aHATHS

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

13 O6paBOBaT€J'H)HaH opraHnszanusa CaMOCTOATCIbHO OHNPEACSACT COACPIKAHUC BAPUATHBHOTO MNPUKIAAHOIO MOAYJIA, H€O6XOIII/IMOC JJI1 OCBOCHMA peanmyeMoﬁ npoq)eccpm/

CIICIHUAJIBHOCTH.
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Tema 13.2. 4
buoskoornuec
KHi
AKCIIEPUMEHT

(mpumep)

Ne 20 O630p TeM 3KCHEpUMEHTANbHBIX y4eOHO-MCCIEI0BATEIbCKUX MPOEKTOB. BriOop yueOHO-
UCCJIEI0BATEIbCKOTO IIPOEKTA U3 MPEATIOKEHHBIX. DOPMUPOBAHUE KOMaH/Ibl IPOEKTa. AJIFOPUTM
BBITNIOJIHEHMSI IPOEKTA.

[1epBblif Tan BBHIOIHEHUSI MPOEKTA: 0OOCHOBAHHE aKTyallbHOCTH BHIOpDAHHOHN TeMbl. BrIsiBieHue
npoOIeMbl UcclieToBaHus, GOPMYIUPOBaHUE TUIIOTE3bl. BbIOOp MeTo0B HccaenoBanus. Beioop
TO4YeK 0TOOpa Mpod Ha TeppuTopuu ucciaenopanus. IlocraHoBKa menel U 3a1a4 MCCIEIOBAHMUA.
Omnpenenenne GOpMbI IpPEACTaBICHUS pPE3ylbTaToB uccienoBaHus. OmnpeneneHue 3TanoB
U COCTaBJICHUE IUIaHA UCCIIEIOBAHUS

JlaboparopHble 3aHATHS

Ne 7_BTopoii 3Tan BBINOJHEHUS MPOEKTA: MOATOTOBKA HEOOXOIMMOM IMOCYAbl U MaTepuana Jis
IKCIIEPUMEHTA, MPOBEJACHUE JKCIICPUMEHTA, MEePHOAUYECKas MPOBEpKAa TEUCHHUsS SKCIICPUMEHTa/
cOop MaTepuasia B BBIOpaHHBIX TOYKaX 0TOOpa Mmpoo.

Tperuii dTanm BBHIMOJHEHUS MPOEKTA: IOJIYYCHUE TIEPBHYHBIX HSKCIEPUMEHTAIBHBIX JaHHBIX,
NPOBE/ICHUE CTATHCTUYECKOH 00pabOTKH MOJTyUYeHHBIX JaHHBIX.

YeTBepThIii ATAl BHITIOTHEHHSI MPOEKTA: BBISIBICHHE 3aKOHOMEPHOCTEH, (hOpMyIHpOBaHIE BHIBOIOB
U TIPOTHO30B, OIlEHKAa KadecTBa HCCIENyeMOro OOBEKTa MO pe3yJbTaTaM OHOIKOIOTUYECKOTO
aHanmm3a

10

[IpakTrueckue 3aHATUS

No 21 3ammra npoekrta. [IpencraBieHue pe3ysbTaTOB BBIMOJHEHUS y4eOHO-UCCIIEIOBATEIHCKUX
MIPOEKTOB (BBICTYIJICHUE C MPE3CHTAIUEH)

IpomexkyTouHnas aTrecTanus (IK3aMeH)

**k*k

Bcero:

144

14 O6pasoBaTenbHas OpraHH3alUs CaMOCTOATENLHO (OPMHUPYET TEMBI I JKCIEPMMEHTAIbHBIX YYeOHO — HCCIENOBATENLCKUX IIPOEKTOB M pa3pabaThiBAET NPAKTHUECKUE
1 1abOpaTOPHBIE 3aHATHS, COOTBETCTBYIOIINE UX CITEIH(HKE.

26



3. YciaoBus peajn3ainuu NporpaMMbl 001e00pa3oBaTeIbHOI THCHUTIMHbI

3.1. Ins peanmu3auuu nNporpamMmbl AU CHUAIIAHBI J0JKHBI OBITH

NpeayCMOTPEHbI cJieaAyIoliue crenuaibHble MOMelleHus :

Kabuner «buonoruny, OCHAIICHHBIN 000pyI0BaHUEM: CTOJI
JIEMOHCTPAIIMOHHBIN (C PAKOBUHOM, ITOJBOAKON U OTBEICHUEM BOJIbl, CAHTEXHUKOM,
ANEKTPUUECKUMHU PO3ETKaMU, aBTOMAaTaMU aBapUMHOTO OTKIIOYEHHUS TOKA),
7a00paTOPHBIN OCTPOBHOM CTOJN (ABYXCTOPOHHUM, C 3aIUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKUM TOKPBITUEM, HAJICTOJIBEM, C IOJCBETKOM M 3IEKTPUUYECKUMU
pO3eTKaMHu, MOJIBOAKON U OTBEJACHUEM BOJIbl U CAHTEXHUKOM), CTYJT 1a00paTOPHBIi
ITOBOPOTHBIN, PErYJINPYEMBIN IO BBICOTE.

[IpumepHbI MTepedeHb IEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO 000pYI0BaAHUS.

JleMOoHCTpallMOHHOE 000PYA0BAHUE U PUOOPHI:

— KOMIUIEKT BJIAXHBIX MPENAPATOB JIEMOHCTPALIMOHHBIN

— KOMIUIEKT TepOapueB MO CUCTEMaTUKE PACTEHUN C OmNpeaeauTeIbHbBIMU
KapTOYKaMu

— KOMIUIEKT KOJUICKIUN 1EMOHCTPALIMOHHBIN

— U(POBON MUKPOCKOIT OMHOKYJISIPHBIN (C Kamepoit)

JlabopaTOopHO-TEXHOJIOTHIECKOE o0opynoBaHue (;rabopaTopHoe

o0opynoBaHue, MpUOOPbI, HAOOPHI I SKCIEPUMEHTA, UHCTPYMEHTHI ):
—  MOJEINH, MYJISKU, alllUTUKAUN
— KOMIUIEKT MOJICJIEN-ANTIUKALMNA JEMOHCTPALIMOHHBIN
— KOMIUIEKT aHATOMUYECKUX MOJENEH IEMOHCTPALIMOHHBIN
— Ha0O0p MaJICOHTOJOTUYECKUX MYIISKEN
— KOMIUIEKT OOTAaHUYECKUX MOJIeTIeH JeMOHCTPAIMOHHBIN
— KOMIUIEKT 300J0TUYECKUX MOAEIEN JEMOHCTPAMOHHBIN
— KOMIUIEKT MYJISKEN 1EMOHCTPAIIMOHHBIMI
— CKEJIET YeJIoBeKa

— TOpC uenIoBeKa pa30opHbIN
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— KOMIUIEKT MOJENEU

— KOMIUIEKT CKEJIETOB Pa3JIMYHBIX KJIACCOB KUBOTHBIX

— Ta0auLBl penbeHbIe

— JIEMOHCTpAIIMOHHbIE yUeOHO-HATJISHbIE TOCOOUS

— KOMIUIEKT HOPTPETOB 151 oPopMIICHUS KaOuHeTa

— JnabopaHTcKas s KaOuHeTa OMOJIOTUU U SKOJIOTUHU

— CTOJI C SIIUKAMHU ISl XpaHEHUs/ TyMOO#

— Kpecso opucHoe

— CTOJI JIaOOpaTOPHBINA MOCUHBIN

— CyWIWIbHAs MaHEeNb JIJIS TOCY /b

— mKkad A7 XpaHeHHs Y4eOHBIX TTOCOOU I

— mKkad I XpaHSHHS BIAKHBIX MPENapaToB, 3aITUPAIOIITUIICS Ha KITIOY
— 1mKad Ay xpaHeHust 1abopaTOpHOU MOCY AL/ TPUOOPOB
— 11abOpaHTCKUI CTOM

— CTYyJ JIabOpaTOPHBIN

— KOMIUIEKT epIlei st MBIThs Ta00PaTOPHOM MOCY/IHI.
[IpumepHbIl epeyeHb TEMOHCTPALIMOHHOTO U J1a00paTopHOro 000pyaI0BaHUs

HOCUT PEKOMEHIATEIIbHBIN XapaKTep.

3.2. Mu¢popmaniuoHHOe oOecnedeHne peaju3anu NporpaMmmMbl

Jl1st peaniu3aiiu mporpamMMbl JUCIUILUIMHBI OMOIMOTEYHBIN POHT 00pa30BaTEIHLHON
OpraHW3allid JOHKCH HWMETh IIeYaTHbIC W/WIM DJCKTPOHHBIC YYCOHUKH U
pa3paboOTaHHbIE B KOMIUIEKTE C HHUMU Yy4eOHbIe TOCOOHMS (MpU HAJTUYHH),
JOMYIIEHHBIC K HCIIOJIb30BAHHUIO MPU pPealn3allii 00pa30BaTEIBHBIX MPOTPaMM
CpeaHero mpogecCHoHaIbHOTO0 00pa30BaHMs, peaiu3yeMbIX Ha 0a3e OCHOBHOIO

o0m1ero oopasoBaHus.

15 TIpukas MunuctepcTBa pocsemmenus Poceniickoit ®enepanun ot 5 Hos0ps 2024 . N 769 «O6 yTBepKIEHHN
(henepanpHOTO MEPEUHs yIeOHNKOB, JOMYIIEHHBIX K HCIIOIB30BAHHIO IIPH PEATHN3AIIMN HMEIOIIHX
TOCYZAapCTBEHHYIO aKKPEAUTALNIO 00pa30BaTEILHBIX IPOrPaMM HA4YaIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeAHETO
001mero 00pa3zoBaHis OPraHU3aIMSIMH, OCYIIECTBIISIOIIUMH 00pa30BaTEIbHYIO ACATEIBHOCTD, U YCTAaHOBJICHUN
MPEENFHOTO CPOKA UCTIONB30BAHMS HCKIIOUEHHBIX YU€OHHKOB M Pa3pabOTaHHBIX B KOMIUICKTE C HUIMH Y4E€OHBIX
noco6uii» (B akTyanbHO# penakuun). Ccbliika Ha yKa3aHHBIN ITprka3 aktyanbHa Ha 20.03.2025 r.
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HpI/I peaiu3aniiyi  MMporpamMmbl  JUCHUIIIIMHBI BO3MOXHO HCIIOJIb30BAHHEC

QJICKTPOHHBIX O6pa3OBaT€J'II>HI>IX PECYPCOB, JOMMYIMICHHBLIX K HCIIOJIB30BAHUIO IIPH

peanusanuyu 00pa3oBaTENbHBIX IPOrPAMM CPEIHETO 00IIEro 00pa3oBanms L.

16 TIpukas MunuctepcTBa pocBemmenus Poceniickoit ®enepanyn ot 18 urons 2024 r. N 499 "O6 yTBepKacHum
(henepanbHOrO MepeyHs AMEKTPOHHBIX 00pa30BATEIbHBIX PECYPCOB, TOMYIICHHBIX K UCIIOIB30BAHHIO TIPU
peanu3aly UMEIOIUX roCyJApPCTBEHHYI0 aKKPEAUTAIINIO 00pa30BaTebHbIX POrpaMM Ha4aJIbHOIO 0OLIEro,
OCHOBHOTO O0IIIET0, CpeIHETO 00MIero 00pa3oBaHusm» (B aKTyanbHOH penakiini). CCehlka Ha YKa3aHHBIN TpUKa3
aktyanbHa Ha 20.03.2025 r.
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4. KoHTpPOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOEHMsI 00111e00pa30oBaTeILHOM

JTUCIHHUILINHBI

KoHTpoib W oOleHKa pe3ylbTaToB OCBOCHHS 0011e00pa3oBaTeNbHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC

Ha ¢opMUpOBaHHE OOMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Oobmasi/mpogeccnonanbHa
sl KOMIIETEeHU S

Pa3zgen/Tema

Tun oeHOYHBIX MepPONPUSTHS

OK 01. Beibupats crocoObl
pelIeHus 3ama4
npoeCCUOHATBLHON
JESTSIIbHOCTH
NPUMEHHUTEIBHO

K pa3JIMYHbIM KOHTEKCTaM

Temsr 1.1, 2.1, 3.1 -3.3,
41 - 43, 5.1-53,
5.41T-0/cY, 6.1-6.4,
7.1-7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.4I1-o/c,
10.5IT-o/c, 11.1,
11.211-o0/c, 12.111-0/c,
13.1-13.2I1-o0/c

OO6cy>xaeHue o Borpocam JeKIHH
Pa3pabotka rioccapus

3anoJiHeHHe CPaBHUTEIBHBIX
Ta0JInI

TectupoBanue

YcTHBII onpoc

Jluktant Ha HCII0JIb30BaHUE
apryMEHTOB, OMOJIOTMYECKOM
TEPMUHOJIOTUU U CUMBOJIMKH
NunuBunyanbHas
camocCTosITeNbHas paboTa
IIpencraBnenue pe3yJabTaToOB

MPAaKTUYECKUX paboT
KoHnTponbHble paboThl
3amura TBOpUECKUX padoT

amnmra WHJIMBUTyTbHBIX
MIPOEKTOB
Brinonnenue 3aJIaHUNA

HpOMG)KyTO‘IHOﬁ aTTCCTallu

OK 02. HUcnons3oBate | Temsr 1.1, 2.1, 3.1 -3.3, | OuennuBaeMasi JUCKYCCHS T10
COBpPEMEHHBIE cpeactea |41 - 4.3, 5.1-5.3, | BOmpocam JEKIHN
MOMCKA, aHaJIu3a 5.4T1-0/c, 6.1-6.4, 7.1-7.3, Pa3paboTka MeHTaIbHOM KapThI B
u I/IH(I’)OpMaI_[I/IOHHBIC 10.1-10.3, 10.4TI-o/c, 71a00paTOpHBIX PaboT
TEXHOJIOTUU 10.511-o/c, IL.1, | TIpencrapnennue pe3yJIbTaToB
s BeimonHenus  3amau | 11.211-o/c,  12.111-0/c, | mpaktuueckux paGoT
po(hecCHOHATTLHOM 13.1-13.2[1-0/c [IpencraBneHue yCTHBIX
JIeSITeIbHOCTH COOOIIEHUH C Mpe3eHTaue,
MOJITOTOBJICHHBIX 110 TIEPEYHIO
MCTOYHHUKOB, PEKOMEHIOBAaHHBIX
peroIaBaTeseM
OK  04. O¢pdextusno | Temsr 1.1, 2.1, 3.1 -3.3, | O6cyxeHne MO BONPOCAM JIEKIIUU
B3aMMO/ICCTBOBATH 41 - 4.3, 5.1-5.3, | UnguBunyanbHas
¥ paboTaTh B KOJUIEKTHBE | 5 4]]-o /c,6.1-6.4,7.1-7.3, ;IaMOCTOSITeJILHaSI pabota
Y KOMaH[e e/ICTaBJICHHUE e3yJIbTaTOB
8.1-83, 9.1-93, HIiI))aI(HTquCKHX pabor e
10.1-10.3, 10.411-o/c,

3ammTa TBOPYECKUX pabOT

Y TIpodeccronanbHo OPUEHTUPOBAHHOE COAEPKAHUE (CONEPIKAHME TPUKIIAIHOTO MOIYJIS)
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10.5I1-o/c,
11.211-o/c,
13.1-13.211-0/c

11.1,
12.111-o/c,

3armura
IIPOEKTOB

HWHAWBUYAJIbHBIX

OK 07. CogzeiicTBOBaTh
COXPAaHCHUIO OKPYKaroIIeh
cpepl,
pecypcocOepexeHHIO,
NPUMEHSTh 3HAHUS

00 HM3MEHEHHH KJIMMaTa,
OPUHIUIBL  OepexIIMBOro
MPOU3BOACTBA, I(HPEKTUBHO
JIECTBOBATH

B YUPE3BbIYAIHBIX CUTYAIHSIX

Temnr 1.1, 2.1, 3.1 -3.3,

41 - 43, 5153,
5.411-o/c, 6.1-6.4,7.1-7.3,
8.1-8.3, 9.1-9.3,
10.1-10.3, 10.411-o/c,
10.5I1-o/c, 11.1,
11.2IT-0/c, 12.11T-0/c,

13.1-13.211-0/c

OOcykIeH e 110 BOIIPOCAM JICKI[HH
Pazpabotka rioccapus

3anonHeHue CPaBHHUTEIbHBIX
TadJIuUI

TectupoBanue

YcrHblii onpoc

JIukTaHT Ha HCIIOJIb30BaHUE
apryMeHTOB, OHOJIOrH4YeCcKOU
TEPMHUHOJIOTHH H CUMBOJIMKHT
NuauBuayanbHast
camocCTosITeNIbHas paboTa
[IpencraBnenue pe3ynbTaToB

MPAaKTUYECKUX padboT
KonTponbHbie paboThl

3aiuTa TBOPUYECKUX paboT

3amura WHMBU1yaIbHBIX
IIPOEKTOB

Brimmonnenue 3aganuii
MIPOMEKYTOYHOM aTTECTALUHU
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