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OLICHKE COJIepIKaHUs U Ka4eCTBa MPUMEPHEIX pabounx nporpamm o6uieo6pas3oBaTelbHOr0 U
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1. O0mas xapakTepucTUKA NPUMEPHOI padoyeil MporpaMmbl
001eo0pa3oBaTeJIbHOM JUCHUILINHBI «BHoJIOTH»
1.1. MecTro AUCUMILVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpamMMbl
CIIO:

O6mieoOpa3zoBaTenbHas AUCHUIIIMHA «bUoNOTHSY SBISETCS 005S3aTEIbHOM
yacThlo  0OIIe00pa30BaTENBbHOTO IIMKJIAa 00pa3oBaTeNbHOM MporpamMMbl B
cootBercTBUM ¢ PI'OC CIIO no cnenuansHocTu 38.02.08 Toprosoe aeno.

1.2. llesqin ¥ muIaHMPYeMblIe Pe3yJabTaThl 0CBOCHHS TUCIUIIINHBI:
1.2.1. leab (ucCUMMIAHBI

ConeprkaHue MporpaMmMbl 00IIe00pa30BaTEILHON JUCIHILUIHHBI « BHOTOTHS»)
HaIpaBJICHO Ha JOCTWKEHHE pe3yJIbTATOB €€ HW3YYEHHS] B COOTBETCTBUU C
tpedoBanusiMu PI'OC COO c yuerom npodeccuoHanbHor HanpasiieHHOCTH PI'OC
CIIO. Ilenp u3yuenus nucuurinHbl «bruonmorus» Ha 6a30BOM ypPOBHE — OBJIa/ICHHE
0Oy4YaroImMUMHCS 3HAHUSIMHA O CTPYKTYPHO-(DYHKIITMOHATILHON OpraHU3aIliy KUBBIX
CHUCTEM Pa3HOr0 paHra U MPUOOPETECHUE YMEHUU HCIOJIL30BaTh ATH 3HAHUS IS
IPaMOTHBIX JIEHCTBUI B OTHOIIEHWH OOBEKTOB JKMBOW TMPUPOJBI U PEIICHUS
Pa3IUYHBIX )KU3HEHHBIX MTPOOJIEM.
JlocTikeHne 1enu HW3yYeHWs AUCHUIUIMHBI «buonorus» Ha 0a30BOM ypOBHE
oOecrieuynBaeTcs pelieHUeM CIIeyIONINX 3a/1a4:
o OCBOEHHE OOYYalOIUMHCS CHCTEMbI 3HAHUU O OHMOJOTHMYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIax, CIy>KallluX OCHOBOM
Uit opMUpOBaHUST TPEJICTABIICHUH O ECTECTBEHHO-HAYYHOU KapTHHE MHPA,
0 METOJIaX HAy4YHOTr0 MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpPTaHU3AINH, BBIIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;
o dbopMupoBaHUE y OOYy4YaIOMIMXCA TI1O3HABATENbHBIX, HHTEIJIEKTYyaIbHBIX
M TBOPYECKHX CIIOCOOHOCTEH B MpOIECCEe aHaIM3a JAHHBIX O MYTSIX Pa3BUTHUS
B OMOJIOTMM Hay4YHBIX B3IJISIIOB, UJIEHM U MOJXOJIOB K M3YUYEHUIO JKUBBIX CHUCTEM

Pa3HOTO YPOBHS OpraHu3aliy;



o CTaHOBJICHHE Yy oOOydarommxcs oOmeld KylIbTypbl, (QyHKIHOHAIBHOMI
IPaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYKAIOLIETO
MUpa KUBOU IPUPOIBI HA OCHOBAHUY 3HAHUH U OIIBITA, [IOJYYEHHBIX ITPU U3yUEHUN
Omooruu;

o dopMupoBaHue y OOyYaIOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAUYCHHE
OMOJNIOrMYECKUX 3HAaHUM B NPAKTHUECKOH JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUI;

o BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOMIOICHUS] ITHUECKUX
HOPM IIpY IPOBEJCHUH OMOJIOTUYECKUX HUCCIIEI0BaHUI;

o OCO3HaHUE IEHHOCTU OHMOJOTMYECKUX 3HAHMW JUIsl TOBBIIIEHHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpPBI, 1J11 POPMUPOBAHUS HAYUHOT'O MUPOBO33PEHUS;

o OpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHMH B MOBCEIHEBHOW JKU3HU
JUIS. OLCHKH TIOCJIEICTBUM CBOEU JESITEIBHOCTH MO OTHOLICHUIO K OKPYKAIOLIEH
cpele, COOCTBEHHOMY 3/10pOBbI0, 000OCHOBAaHUE U COOJII0/IEHUE MeP POPUITAKTUKI
3a00JIeBaHUM.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHUS  001Ie00pa3oBaTeJIbHOM
TUcHUILIHHBI B co0TBeTcTBUH ¢ PI'OC CIIO m Ha ocHoBe ®I'OC COO mno
cnenuagbHocTH 43.02.15 IloBapckoe U KOHAUTEPCKOE /1€J10

O6mue komnetenuu (manee — OK) u npodeccnoHaibHbIe KOMIIETCHINA (Jaiee —

[IK) ®I'OC CIIO B COOTHECEHHMH C JHMYHOCTHBIMH, METANPEIMETHBIMU
U TMpPEeIMETHBIMU pe3yibTaTaMu 00yuyeHusi Oa3oBoro ypoBHs (manee — IIPO)

®I'OC COO npencrapiieHbl B TA0IUIIE:



Ko u IInanupyemsie pe3yJbTaThl 0CBOCHHS AUCHHIIIHHBI

HaNMEHOBaHHe

q)opanyeMm“x O6ume JucuHIInHAPHbIE

KOMIIeTeH Ui
OK 01. BeiOupars | JInuHOCTHBIE pe3ynbTaThl JAOJDKHBI oTpakatb B dyactu: | [IP6 1. ChopmupoBaHHOCTH 3HaHUN O MeCTe M POJIM OHOJIOTHH
CHocoObl  peIIeHUs | TPYAOBOTO BOCIIUTAHUS: B CHUCTEME HAy4yHOrO 3HaHUs; (YHKIHMOHAIBHOM TIPaMOTHOCTHU
3aja4 - TOTOBHOCTb K TpPYAY, OCO3HAaHHE IIEHHOCTH MAacTEepCTBa, | UYeJOBEKa JUJIsl pEeHICHUS KU3HEHHBIX pooeM.
npodeCcCUOHATBHON | TpyAoirooue; [1P6 2. CdopMHpPOBaHHOCTh YMEHHS DPACKPBIBATh COJIEp)KaHHE
JIeSITEIbHOCTH - TOTOBHOCTbh K AKTHBHOH JAEATEIbHOCTU TEXHOJIOIMYECKOH | OCHOBOIOJIATalONIMX OHOJOTUYECKUX TEPMUHOB M TOHSATHUHM:
IIPUMEHUTEIBHO u COLIMAIbHOMN HaIPaBJIEHHOCTH, CMOCOOHOCTH | KHU3Hb, KIJIETKa, TKaHb, OpraH, OpPraHM3M, BUJ, MOIYJSAIUS,
K Pa3IUYHBIM | MHULMUPOBATh, MJIAHUPOBATh U CAMOCTOSTEIBHO BBINOJIHATH | SKOCUCTEMa, OMOLIeH03, Onocdepa; MeTabonn3M (0OMEH BEIECTB
KOHTEKCTaM TaKyIO JESITEIbHOCTD; U TpeBpallleHHe JSHEepruM), TOMEeocTa3  (caMoperyJsius),

- UWHTEpeC K pasnuyHbiM chepaM npodeccHoHaTBHOM
JIeITEIIbHOCTH.

MeTanpeMeTHBIE pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaneHne YHUBEPCAIBHBIMU YYeOHBIMH MMO3HABATEIHHBIMU
IEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBUS:

- CaMOCTOSTENILHO (OPMYJIMPOBATh W aKTyaIHM3HPOBATh
mpo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBCHHBIA TPHU3HAK WM OCHOBAHUS
JUTSL CpaBHEHUS, Kitaccuukamuu u 0000IeHNS;

- OIPEICIIATH IIEIH JISATSIIBHOCTH, 33]1aBaTh apaMeTPhl

U KPUTEPUU UX JOCTHKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B PacCMaTPUBAEMBIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBHE PE3yJIbTaTOB
IIOCJIC/ICTBUI IEITCILHOCTH;

0) 6a30BbIC UCCIIECIOBATEIBLCKUE ICHCTBUS:

- BJIaJICTh HaBBIKAMH YUEOHO-UCCIIE0BATEIIHCKOM

U TPOSKTHOW JCATEIBHOCTH, HABBIKAMHM pa3pericHus

JCATCIIBHOCTh, OICHHUBATH
neirsiM, OLCHUBATH  PUCKU

OuocuHTE3 O€iKa, CTPYKTypHas OpraHW3aIis >KUBBIX CHCTEM,
JMCKPETHOCTb, caMoperyJisius, CaMOBOCITPOU3BEICHNE
(penpoayKuus), HACJIEICTBEHHOCTD, W3MEHYHUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs OpraHU3aLU.

[1P6 3. CdopMUpOBaHHOCTH YMEHHS pPACKPBIBaTh COJAEpKaHUE

OCHOBOTIOJIATAIOMINX ~ OWOJIOTMYECKUX TEOPHHA H  TUIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MIPOUCXOXKICHUS )KU3HU U YETIOBEKA.

[1P6 4. CdopmupoBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOTIOJIaraonue OUOJIOTMYECKrUe 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mennpensa, T. Moprana, H.M. BaBumoma, 3. I'ekxkens,
®. Mronnepa, K. bapa), rpanuipl uX NpUMEHUMOCTU K >KHUBBIM
CHCTEMaM.

[TPG 5. IlpuoOpeTeHne ombpiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOTO MMO3HAHMS, HCTIOJIB3YEMBIX B OMOJIOTHHN: HAOTIOACHUS

Y ONIMCAHUS KUBBIX CUCTEM, IIPOLIECCOB U SBJICHUI; OpTaHU3ALUH U

IMPOBEACHUA OMOJI0rMYECKOTO OKCIICPUMCHTA, BBIABHUKCHU A
THUIIOTC3, BbIABJICHUA 3aBUCUMOCTH MCKAY HCCICAYCMbBIMHA
BCIIMYUHAMMU, 00BACHEHHUS IMMOJIYUCHHBIX PE3YIbTATOB

)4 (I)OpMy.HI/IpOBaHI/I}I BLIBOJOB € HCIOJB30BAHUCM HAYYHBIX
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npo0Jem;

- BBISABIISITH IPUYMHHO-CIICJICTBEHHBIC CBS3H

u aKTyaJII/ISI/IpOBaTB 33,[[21‘-1}/, BBIABHUTI'aThb I‘I/IHOTC?;y

€¢ pEeIICHHs, HAXOAWTh apPryMEHTBl ]IS JI0OKa3aTejlbCTBa
CBOMX YTBEpP)KICHUM, 3aJaBaTb IapaMeTpbl U KpPUTEPUHU
pelIeHus;

- aHaJ'II/I3I/IpOBaTB HOJ'IyLIGHHBIe B XOoAe peIJ_ICHI/ISI 3a1a4n
pe3yJIbTaThl, KPUTHYECKH OILEHHWBATh HX JOCTOBEPHOCT,
HpOI‘HO3I/IpOBaTB N3MCHCHUEC B HOBBIX yCJ'IOBI/ISIX;
pa3palaThiBaTh IUIAH PEIICHHUS MPOOJEMBI C YUETOM aHAIN3a
NMCHOLIINXCA MaTepI/IaJIBHBIX nu HeMaTepI/IaJIBHBIX pecprOB;
-- YMETh NEPEHOCUTH 3HAHUS B MIO3HABATEILHYIO

Y MPAKTHYECKYIO 00J1aCTH )KU3HECSITeIbHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX HPEIMETHBIX
obacrei;

- BBUIBHraTh HOBBIC HJCH, IIpeiaraTh OPHTHHAIBHBIC
MOJXOJbI ¥ PELICHUS

MIOHATUM, TEOPUH U 3aKOHOB.

ITP6 6. ChopMHpPOBAaHHOCTH YMEHHUS BBIICIATH CYIICCTBEHHBIE
NpU3HAKK  BHPYCOB, KJIETOK  TPOKAPHOT W  DYKApPHUOT,
OJIHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHM3MOB, BHUOB,
OMOreOLEeHO30B U IKOCHCTEM; OCOOEHHOCTH IPOLIECCOB OOMEHaA
BEIIECTB U TIPEBpAIICHHUS HHEPruu B KIETKe, (OTOCHHTE3a,
TUTACTUYIECKOTO ¥ DHEPTETHYECKOTO 0OMEHa, XeMOCHHTE3a, MUTO34,
Meio3a,  OIUIOJOTBOPEHMS,  Pa3BUTUA WM Pa3MHOXKCHWS,
WHIMBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTreHe3a), O0pbOBI 3a
CYILIECTBOBaHHE, €CTECTBEHHOT0 O0TOOpa, BHA00Opa30BaHMs,
MPHUCIIOCOOJICHHOCTH OPTaHW3MOB K Cpelle OOWTAHUS, BIHSHHUS
KOMIIOHEHTOB 9KOCHUCTEM, aAHTPOTIOT€HHBIX U3MEHEHUH!
B DKOCHCTEMaX CBOCH MECTHOCTH,

KpYroBOpOTa BEUIECTB U MPEBpaIlleHNE SHEPTUu B buocdepe.

I[IP6 7. CdopMHpPOBaHHOCTH YMEHHUS NPUMEHATH IOJTY4YECHHBIC
3HaHUS A OOBSICHEHHUS OMOJOTHMYECKHUX IMPOILIECCOB U SIBICHUIM,
JUTSI TIPUHSITHSI PAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C 1IeTbI0 0OecreyeHusi 0€30MacHOCTH CBOETO 3/I0POBbS U 370POBbs
OKPYXAIOIINX JFOJIeH, COOMIONCHHS 3I0pOBOTO 00pa3a KHU3HH,
HOpPM TPaMOTHOTO MOBEJCHHS B OKPY KaIoLIeil MPUPOAHON cpefe;
MOHMMAaHWE  HEOOXOMUMOCTH  HWCIOJB30BAHUS  JOCTHKCHHM
COBPEMEHHOM OMONOrHH M OMOTEXHOJOTHH AJis parioHaIbHOrO
MPHUPOIOTIOTH30BAHUSL.

ITP6 8. CdopMHPOBAaHHOCTh yMEHHUS peElIaTh OWOJIOTHYECKHE
3a/1a4¥, COCTABIISATh TCHOTUITMYECKHUE CXEMbI CKPEIINBAHUS

JUISL pa3HbIX THIIOB HAcCJEIOBaHUS IPHU3HAKOB y OPraHH3MOB,
COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB U SHEPTHH B SKOCHUCTEMAX
(memu mUTaHMS, MUIIEBBIC CETH).

I[MP6 9. CdopmupoBaHHOCT, YMEHHUN KPUTHYECKH OIICHHBATH
uHboOpMaIMi0 OMOJOTHYECKOTO  COJEp)KaHWs, BKIIOYAIOUIYIO
TICEBJOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX HCTOYHHUKOB (CpEeIcTBa
MaccoBOM  MHGpOpMAIMKM, HAyYHO-TIONMYJSPHbIE MaTepHallbl);
WHTEPIPETHPOBATH ITUYECKHE ACTICKTBI COBPEMEHHBIX
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HCCIIEOBAaHUI B  OWOJOTMHM, MEIMIIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  TJIOOAJbHBIE  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OpPMHUPOBATh IO OTHOIICHWIO K HHM

COOCTBEHHYIO MO3UIIHIO.

I[TP6 10. CdopmupoBaHHOCTE YMEHHH CO3/1aBaTh COOCTBEHHEIC
NUCHMEHHBIC M YCTHBIE COOOIIEHHS HAa OCHOBE OMOJOTHYECKOU
uHpOpMAIMU W3  HECKOJBKMX  WCTOYHUKOB,  T'PAMOTHO
WCIIOJIb30BaTh MOHITHHHBIN ammapat OHOJIOTHH

OK 02.
Hcnonw3oBarh
COBPEMCHHEIC
CpelIcTBa  IOWCKa,
aHaJm3a

U HUHTepHpeTanuu
uHpOpMaLUU

U UHPOPMAIMOHHbIE
TEXHOJIOTHH TUTS
BBITIOJTHEHUS  3a/1a4
pohecCHOHATLHOM
JESITEIIbHOCTH

JIM9HOCTHBIE pe3yJIbTAaThl JIOJDKHBI OTpakaTb B YaCTH:
[IEHHOCTH HAYYHOTO MMO3HAHUS:

-cOPMHUPOBAHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOM
MIPAKTHUKH, OCHOBAaHHOT'O Ha JAajiore KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B MIOJIUKYJIBTYPHOM MUDE.

MetanpeameTHbIe pe3yabTaThl T0JKHBI OTPaXaTh:
OBaseHre YHUBEPCAITBHBIMHU YYCOHBIMH MTO3HABATEIIBHBIMU
NEUCTBUSIMU:

B) pabora ¢ uHpopmanuei:

- BJIaACThb HaBbIKaMH MMOJIYy4YCHHUA I/IH(I)OpMaI_II/II/I
us3 HCTOYHUKOB Pa3sHbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATD IIOHUCK, aHaJIu3, CHUCTCMATHU3alluIO

¥ MHTEPIPETANNI0 WHPOPMALIUU PA3IUYHBIX BUAOB U (HOpM
[IPEACTABIICHMUS;

- OLIGHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh WH(pOPMAINH,
€€ COOTBETCTBUE NPABOBBIM U MOPAJIBHO-3TUYECKUM HOPMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUH O MECTE M POJU OUOJIOTHH

B CHCTEME HAy4HOTO 3HAHUA;, (PYHKIHMOHAIBHONH T'PaMOTHOCTH
YeNoBeKa JUIs PEUICHUs )KU3HEHHBIX MPOOJIEM.

[1P6 7. CdopMupoBaHHOCTH YMEHHUS NPUMEHSATH MOJTyYECHHBIE
3HAHUA U1 OOBSICHEHMS] OMOJOTMYECKUX MPOLIECCOB U SBJICHUH,
JUTSL IPUHSTHUS IPAKTUYECKUX PEIICHUN B IOBCETHEBHOM KU3HU

C LeJbI0 o0ecreueH s 0€30IMacHOCTH CBOETO 3/I0POBbBsSI U 370POBbS
OKpPYXAaloIIMX JFoJel, COOMIOACHHs 3I0pOBOTrO 00pa3a >KHU3HH,
HOPM TI'PaMOTHOT'O MOBEJCHHUS B OKPY>KAIOLIECH MPUPOJHON CPEAE;
MOHUMAaHHWE  HEOOXOJUMOCTH  HCIOJB30BAaHUS  JOCTHKCHHM
COBPEMEHHOW OMONIOTHH M OWOTEXHOJIOTUH Ui PalMOHAIBLHOTO
MPUPOIOTNIOIB30BAHMSL.

I[TP6 10. ChopmMupoBaHHOCTE YMEHHH CO3/1aBaTh COOCTBEHHEIC
MUCHbMEHHBIE M YCTHBIE COOOIICHHS] HAa OCHOBE OMOIOTHYECKOM
UHPOPMALIMM M3  HECKOJbKMX  HMCTOYHUKOB,  I'PAMOTHO
MCIONIb30BaTh MOHATUHHBIN anmnapar OMoJ0ruu

OK 04. O¢pdexTuBHO

JIMgHOCTHEIE PE3YJIbTAThl OOJDKHBI OTpaXaTb B YaCTH!

[1P6 5. [IpuoOpeTeHne ombpiTa MPUMEHEHUS OCHOBHBIX METOOB

B3aHMOHeﬁCTBOBaTL OCHHOCTH HAYYHOI'O IO3HAaHHA: OCO3HAHUC HNCHHOCTU | HAYUYHOI'O IMO3HAHUS, UCIIOJIB3YCMbIX B OHOJIOTHU: Ha6J'IIO,I[CHI/IH u
u pa60TaTB HaquOfI JCATCIIBHOCTH, TOTOBHOCTB OCYHICCTBJIATL | OIMCAHUA JKUBBIX CUCTEM, IMPOLECCOB U ﬂBHCHHﬁ; opraHu3anv 1
B KOJIJICKTHUBC MMPOCKTHYIO n HCCIICAOBATCIILCKYIO ACATCIIbBHOCTDL | IPOBCACHUA OMOJIOTHYCCKOTO OKCIICPUMCHTA, BBIIBHKCHUA
1 KOMaHJAC HHIAWBUAYAJIbHO U B I'PYIIIIC. TUIIOTE3, BbIABJICHUA 3aBUCUMOCTH MCXKAY HCCICAYyCMbIMHA
MeTaHpe)IMeTHLIe PE3YJIbTAaThl JOJIKHBI OTpaKaTh: BCINMYHMHaAMHU, 00BsCHEHHS IMOJIYYCHHBIX pPC3YyJIbTATOB
OBJ'IaI[eHI/Ie YHHUBCPCAJIbHBIMHU KOMMYHUKATHBHBIMU | U q)OpMy.J'II/IpOBaHI/IH BBIBOJIOB C HCIHOJB30BAHUCM HAYYHBIX
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JNEUCTBUSMU:

0) COBMeCTHasl 1eATEeIbHOCTD:

- MIOHUMATh U UCTIOJB30BATh MPEUMYIIECTBA KOMaH/IHOM
Y UHIUBUYyJIBHOU PabOTHI;

- [IPUHUMATH e COBMECTHOU NEATCIIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH NCHUCTBUS

M0 €€ [JOCTIDKCHHIO: COCTaBIIITh IIaH  JICHCTBHIA,
pacnpenenarb poJM € y4eTOM MHEHUW YYaCTHUKOB

00CYXJ1aTh pe3yJIbTaThl COBMECTHOU PabOTHI

MIOHATUH, TEOPUIN U 3aKOHOB

OK 07.
CopeiicTBOBaTH
COXPAHEHHUIO
OKpYXKarolein
Cpenbl,
pecypcocOepekeHHI0
, TIPUMEHSTh 3HAHUS
00 W3MEHEHUU
KIIUMaTa, MPUHIIUIIBI
OepeKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
IEUCTBOBATH

B Ype3BbIYAHBIX
CUTYaLUAX

JInuHOCTHBIE pE3yNbTaThl JOJDKHBI OTpa)xkaTb B YAaCTH:
HKOJIOTHYECKOTO  BOCHUTAHUSA: -  COPMHPOBAHHOCTH
HKOJIOTHUECKON KYJIbTYpbl, IOHUMaHUE BIUSHUS COLUAIBHO-
HSKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHOM

U COLMAJIbHOM Cpelbl, OCO3HAHUE II00ATBHOIO XapakTepa
AKOJIOTUYECKUX MPOOIEM;

- IVIAaHUPOBAHUE U OCYILECTBIICHUE ACHCTBUI B OKpY KaroIen
Cpelle Ha OCHOBE 3HAHUsA LEJIEe yCTOMYMBOIO DPa3BUTH
YeJI0BEYECTBA;

- AKTMBHOE HEIpUATHE JCUCTBUM,
OKpYy>Karolei cpene;

- YMEHHE POTHO3UPOBATH HEOIATONPUSATHBIE SKOJIOTHIECKUE
HOCJIECTBHS IPEANIPUHUMAEMbIX JEHCTBUHM, MPeI0TBPAIaTh
ux;

- pacuMpeHue
HaIpPaBJIEHHOCTH.
MertanpeameTHble pe3yabTaThl JOIKHBI OTPAXKAaTh:
OBnanenue YHUBEpPCAIbHBIMU KOMMYHHUKaTHBHBIMH
NEUCTBUSIMU:

0) coBMeCTHAs e TCIIbHOCTD:

- MOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON
Y UHIUBUyJIbHOU PabOTHI;
- IpUHUMATh  LeJu
OpraHHU30BbIBAThH u

IIPUHOCAIINX BpCa

ONbITa  JESATEIBHOCTU  DKOJOTHMYECKOU

COBMECTHOU
KOOPAMHUPOBATH

JIeSITEIbHOCTH,
NENCTBUSA

ITP6 5. IIpuoOpeTeHne ombiTa MPUMEHEHHS OCHOBHBIX METOOB
HAYYHOTO TTO3HAHMSI, UCTIOIB3YEMBIX B OMOJIOTHU: HAOIIOICHUS

Y OIIMCAHUS KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OPraHU3aluu 1
IPOBEJACHUSI  OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIIBHIKCHUS
TUIIOTE3, BBISABICHUS 3aBUCUMOCTH MEXAYy HCCIEAyEMbIMU
BEJIMYMHAMU, OOBSCHEHHUS TIOJTYYCHHBIX PE3yJIbTaTOB

U (GOpMYyITUPOBAaHUS BBHIBOJIOB C HCIOJIB30BAaHUEM HAayYHBIX
IIOHATUM, TEOPUH U 3aKOHOB.

[TP6 6. ChopMupOBaHHOCTh YMEHHUS BBIACNSATH CYIIECTBEHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK IMPOKApUOT U  DYKapuoT;
OJIHOKJIETOYHBIX ¥  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OHMOreoLEeHO30B U IKOCHCTEM; OCOOEHHOCTH IPOLIECCOB OOMEHa
BEIIECTB U TIPEBpAICHHUS HHEPruM B KIETKe, (OTOCHHTE3A,
IUIACTUYECKOTO ¥ IHEPreTUUECKOT0 0OMEHa, XeMOCHHTE3a, MUTO34,
Melo03a,  OIUIOJIOTBOPEHMS,  Pa3BUTUS UM Pa3MHOXKEHUS,
MHAMBHUIYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHesa), 0opbObl

3a CyIIECTBOBAaHHE, E€CTECTBEHHOTO OTOOpa, BUA000pa3oBaHUS,
PUCTIOCOOIEHHOCTH OPTaHW3MOB K Cpelie OOWTaHus, BIHMSHUS
KOMIIOHEHTOB 3KOCHUCTEM, AHTPOIIOT€HHBIX W3MEHEHUH
B DKOCHCTEMaX CBOCH MECTHOCTH,

KpYroBOpOTa BEUIECTB U MPEBpAICHIE SHEPTUU B buochepe.

I[1P6 7. CdopMHpPOBAaHHOCTH yMEHHUS NPUMEHATH IOJTYYCHHBIC
3HaHUA IJi1 OOBSCHEHHs] OMOJOTHYECKUX MPOIIECCOB U SBIICHUH,
JUIST IPUHSTUS TPAKTUYECKUX PEIICHU B MOBCEIHEBHOW KU3HU
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M0 €€ [JOCTIDKCHHIO: COCTaBIIATh IIaH  JICHCTBHIA,
pacnpenenarb poJM € y4eTOM MHEHUW YYaCTHUKOB
00CYXIaTh PE3yJIbTaThl COBMECTHON PabOTHI

C LIeJIbI0 oOecreueH s 0€30IMacHOCTH CBOETO 3/I0POBbsSI U 370POBbS
OKPYXXAIOLINX JIIOJCH, COONIOACHUS 370pOBOro o0pasa >KH3HH,
HOPM T'PaMOTHOT'O MOBEJCHHS B OKPYKAIOLIECH MPUPOJHON CPEAE;
NOHMMaHHEe HEOOXOJMMOCTH  HCHOJB30BaHMS  JIOCTIDKCHHIN
COBPEMEHHOW OWOJIOTHH M OMOTEXHOJOTUH Ui palMOHAIBHOTO
HPUPOJIOTIOIH30BAHHS

IK 1.2.
Ocy1iecTBIsATh
00paboTKy,
MOJITOTOBKY
AK30THUYECKHUX U
PEAKUX BUOB
CBIPbSL: OBOLLEH,
rpu0oB,

PBIOBL, HEPHIOHOTO
BOJIHOT'O CBIPbS,
JIAYH.

JIn4aHOCTHBIE PE3yaBTATHI:

pasBUTHE HHTEpECca K U3yYCHHIO OMOJIOTHH U €€ IPUMEHEHHIO B
mpoheCcCHOHANBHO e TeNbHOCTH; (HOPMUPOBAHHE
OTBETCTBEHHOT'O OTHOIIIEHHS K BHITOIHEHUIO MPO(ECCHOHATBHBIX
3aja4;

pa3BUTHE HABBIKOB CAMOCTOSTEIIEHOW pabOThl 1 CAMOKOHTPOJIS,
BOCTIMTaHNE aKKypaTHOCTH M BHUMATEIFHOCTH IPH paboTe C
OMONIOTMYECKIMHU O0bEKTaMU;

(opMupoBaHHe OEpPEKHOTO OTHOIICHHS K IPUPOJIE U e€ pecypcam.
MertanpenMeTHbIE Pe3yIbTaTHL:

YMCEHHUE aHAIM3UPOBATh M CUCTEMATH3HPOBATh HHPOPMAITHIO;
pasBUTHE HaBBIKOB PaOOTHI C Pa3TMYHBIMI HCTOYHUKAMH
nHpopMaru (yueOHUKH, CTIPABOYHUKH, HHTEPHET);
(dbopMupoBaHKEe YMEHHI IPUMEHATH MOTyYCHHBIC 3HAHHUS B HOBBIX
CUTYyaIUsX;

pasBUTHE KOMMYHUKATHBHBIX HABBIKOB NP padoOTe B IPYIIIIE;
YMEHHE ITAaHUPOBATh CBOIO JIEATEIILHOCTh U KOHTPOJIIUPOBATH €€
PE3yJIbTATHI.

[IpenmeTrHbIe pe3yibTaThl:

3HaHUE OCHOBHBIX OMOJIOTMYECKHUX XapPaKTEPUCTUK HK30THUECKUX
U pEeAKUX BHUJOB OBOILEH, rpuOOB, pbIObI, HEPHIOHOIO BOJHOTO
CBIPbsI, IMYU; YMEHHE ONPENIesITh OCHOBHbIE MOp(oIornyeckue u
OMoJIOrnYecKrue 0COOEHHOCTH ITUX BUJIOB;

BJIaJICHUE MeToAaMHU OOpaOOTKM M MOJATOTOBKU IK30THMUYECKUX U
pPeAKUX BUJOB CbIPbs; [OHUMAHWE BIUSHUSA OHOJIOIMYECKHUX
0coOeHHOCTeH Ha MeTo 1kl 00pabOTKU U IPUTOTOBIIECHUS;

yMeHue paboTaTh ¢ HOPMAaTUBHBIMH JOKYMEHTAMH U CTaHIapTaMH,
periiaMeHTUPYIOLMMH KauyeCcTBO U O€30I1aCHOCTb ChIPhSI.
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2. CTpyKTYpa U cojep:xaHue 001eo0pa3oBaTeJIbHOM IUCIIMIIIMHBI

2.1. O0beM JUCUMILIMHBI U BUIBI Y4eOHO# padoThl

Buj yue6Hoii padoThl

O0beM B yacax

O0beM 00pa3oBaTeJbHON MPOrPaMMbI M CHUILTUHBI 108
B T.Y.

OcHoOBHOe coep:kaHue 84
B T. 4.

TeopeTudeckoe o0ydeHue 52
MPAKTUYECKUE 3aHATUSA 26
nabopaTopHBIC 3aHATHUS 6
KOHCYJIbTaIl[u1 -
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COJlepikaHue (colep:KaHue 27
NPHUKJIATHOTO0 MOAYJIs1)

BT. U..

TEOpEeTUYECKOe 00yUeHne 4
IIPAKTUYECKUE 3aHATUS 14
abopaTOPHBIE 3aHITHS 4
IIpome:xxyTouHast arrecTanus (A depeHUHPOBAHHBIN 3a4eT) 2
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2.2. TemaTu4eckuii IJIAH M co/iep:KaHNe TUCITUTIIIUHBI

®opmupyeMbIe
HaumenoBanue pazgenos | Coaep:xanue yaeOHOro Marepuajia (0OCHOBHOE U npocbeccnonam,ml OpPHEHTHPOBaHHOE), JabopaTopHbie H | O0bem KOMITETCHIHH
" TeM MpaKTHYeCKHe 3aHSITHS, MPUKJIATHOH MOIYJIb 4acoB
1 2 3 4
OcHOBHOe cofiep:kaHue
Pasnean 1. buosorus kak Hayka. 2KuBble cucTeMbl M HX OPraHU3alUsl 2
Tema 1.1. Conepkanue yueOHOro MaTepuaia 2
buonorus buonoruss — Hayka o xuBOil mpupope. CBsi3u OHOJIOTMH C OOLIECTBEHHBIMHM, TEXHHYECKHMMH M JPYTHMH
B cucreMe Hayk. O6uas €CTECTBEHHBIMH HayKamd, (mIocopuerd, penuruend, 3TUKOW, HCTETHKOW M mpaBoM. Pomp Owmomornm B
XapakTEPUCTHUKA XKU3HH | (GOPMHUPOBAHMH COBPEMEHHOW HayYHOI KapTHHBI Mupa. CucreMa OMOJIOTHYECKIX HAYK.
Metonpl TO3HAHUS XUBOH MPHUPOAB (HaOIIOIEHHE, SKCIIEPUMEHT, OMMCAaHUe, M3MEepeHHe, KiaccH(UKaius, OK-02
MOJICTIMPOBaHNE, CTaTHCTHYECKast 00paboTKa JaHHBIX).
JKuBble cucremsl (OMOCHCTEMBI) KaK IpeaMeT U3y4eHust Ononoruu. OTIHYHe KUBBIX CHCTEM OT HEOPTaHUYECKOH
npuposl. CBoiicTBa OHOCHCTEM M MX pasHooOpasue.
YpOBHU OpraHu3aluyu OMOCUCTEM: MOJIEKYJISIPHO-TeHETHYECKUH, KIIETOYHBIN, OpraHM3MEHHBIH, MOIYJISIIIMOHHO-
BUJIOBO#, DKOCHCTEMHBIH (OMO - reoLleHOTHYECKHiT), OMocdepHbIi
Pa3znen 2 XuMHYEeCKHUI COCTAB M CTPOEHHE KIETKH 16
Tema 2.1. Copeprxanne yaeOHOTO MaTepHraia 2
XUMHUYECKUi cOCTaB XUMHYECKHH cOCTaB KIETKH. XUMHUYECKUE 3JIEMEHTBL: MAaKPO3JIEMEHThI, MUKPOJIEMEHTHI. Bona n MunepanbHbIe
knetku. Bona BemecTBa. OYHKIMU BOBI M MUHEPAIBbHBIX BEIIECTB B KiIeTKe. [lonepskaHne 0ocMOTHYECKOro OajlaHca
1 MUHCPAJIbHBIC BCIICCTBA | [IpakTHUECKOE 3aHATUE 2
Ne 1 «buomormueckass posib MHHEPAIbHBIX BEIIECTB B OOCCHEUCHUH >KHU3HEICSTEIFHOCTH OPTaHH3MOB,
MIPOSIBIICHUS TrcOaTaHca MHHEPAIBHBIX JIEMEHTOB»
Tema 2.2. Conepkanue y4eOHOro Marepuana 2
Buonornuecku Baxkubie Benkn. CocraB u cTpoeHue OeJKOB. AMMHOKHCIOTBI — MOHOMephl OenkoB. He3ameHunMBle W 3aMeHHMBIE
XMMHYECKHE COCTMHEHHST | aMUHOKHCIOTH. AMHHOKHCIOTHBIA COCTAaB. YPOBHHU CTPYKTYpPbI O€JIKOBOIT MOJIEKYJIbI (TI€pBUYHAsI, BTOPHYHASI,
TpPEeTHYHAsE ¥ YETBEPTHYHAsI CTPYKTypa). XMMHUECKHe CBOiicTBa OenkoB. buonornueckue (GyHKIHMH OEIIKOB.
®depMmeHThl — OuWoJOrHYeckue Karanu3atopel. CrTpoeHHe (epMeHTa: aKTHBHBIA IEHTpP, CyOcTparHas
crienupmyaocThb. Kodpepmentsl. Buramunel. OTiandns GpepMEeHTOB OT HEOPraHWYECKHUX KaTaJIM3aTOPOB.
YrneBoasl: MoOHOcaxapuabl (TJIFOKO3a, prubo3a M Ie30KCHpmbO03a), Iucaxapuabl (caxapos3a, JaKTo3a) M
nojucaxapuasl  (Kpaxmal, TJHMKOIeH, Ieulono3a). buonmormdyeckne ¢yHkumm yrieBogoB. Jlumumsr:
Tpuranepuasl, Gochomumuasl, crepounsl. ['mapodumsHO-THAPOPOOHEIE CBOMCTBA. bronormdeckue GyHKIHA
munuoB. CpaBHEHHUE YIIIEBO/IOB, OSIIKOB U JIMITHIOB KaK HCTOYHUKOB SHepruu. Hykiennossie kuciotsl: IHK u
PHK. Hyxnieotu sl — MOHOMEpHI HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkunu JJHK. Crpoenne u pynkunu PHK.
AT®: crpoenue U QyHKIUH
JlaGoparopHble 3aHATHS (Ha BEIOOD MpernoiaBaTesis) 2
OK-01, OK-02,
Ne 1 «Onpenenerne ButamuHa C B MPOAYKTaX MHUTAHUS OK-04, TIK 1.2
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nnu «OnpeaeneHne HaTn4us Kpaxmaia B IPOAyKTaxX MUTaHUS
i «'unpoduiabHO-ruApohoOHbBIE CBOMCTBA JIUITUIOBY
win «V3ydeHne KaTaTuTHIECKOM aKTUBHOCTH ()epMEHTOB (Ha ITpUMepe aMHIIa3bl MIIM KaTaJlasbl)»

Tema 2.3.
CrpyKTypHO-
($yHKIIOHATIbHAS
OpraHu3aIys KJIeToK

Copeprxanne yaeOHOTO MaTepHala

Hutonorus — Hayka o kierke. KietodHas Teopus — mpuMep B3aUMOICHCTBUS HIeH M (AaKTOB B HAYYHOM
MMO3HAHWUU. METOBI H3YYCHHUS KICTKH.

Krerka kak nenoctHas xuBas cucrema. OOIiye Ipu3HaKy KIETOK: 3aMKHYTasl Hapy»KHasi MeMOpaHa, MOJICKYJIbI
JIHK kak reHeTHuecKkuii armapar, CucTeMa CHHTe3a Oernka.

Tunel KIETOK: dyKapHOTHYeCKass U MpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTHUECKON KIIETKH.
Knerounas crtenka Oakrepuii. CTpoeHme sykapHoTHYecKOH KieTKH. OCHOBHBIE OTJIMYHS PACTUTEIBHOH,
JKUBOTHOW W TPUOHOW KJIEeTKH. [IOBEpXHOCTHBIE CTPYKTYpPHI KJIETOK— KJIETOYHAs CTEHKA, TIIMKOKAJIHMKC, MX
¢ysakunu. [Inasmarndeckas MmeMOpaHa, ee CBOHCTBA U (DYHKITUH.

Hutorurazma u ee opranouapl. OxHOMeMOpaHHbIe opraHous! kietku: DIIC, ammapat [ombmxu, TH30COMBIL.
[TomyaBTOHOMHEIC OPTaHOHIBI KJICTKH: MUTOXOHIPHH, TIACTUABI. [IpOMCXOKICHUE MUTOXOHIPUHN H TUTACTH.
Bunel mnactua. HemeMOpaHHBIC OpraHOMIBI KJIETKU: PUOOCOMBI, KIICTOYHBIA IIEHTpP, IICHTPHOJHU, PECHUYKH,
JKIYTUKH. OYHKIIMYM OpraHOUJO0B KJIETKU. BriroueHust.

Snpo — perymnsitopHbii HeHTp KiaeTku. CTpoeHuUe sapa: siaepHasi 000JI0YKa, KapruoIlIa3Ma, XPOMAaTHH, SIIPHIIIKO.
Xpomocombl. TpaHCIIOPT BEIIECTB B KJIETKE

[IpakTuueckoe 3aHsATHE

Ne2 «l3ydeHue CTpoeHHSI KJICTKH M €& OpraHOMIOB Ha IPUMEPE TOTOBBIX MHKPOIPENApaTOB MPOIYKTOB
PaCTHTEIHFHOTO ITPOUCXOXKICHHUS.

JlabopaTtopHsle 3aHsTHS (Ha BBIOOp IperojaBaTels)

Ne 2 «Ctpoenue kietku (pacTeHMs, )KHBOTHBIE, TPUObI) U KJIETOYHBIE BKIIOYEHUs (Kpaxmaj, KapOTHHOWJIBI,
XJIOPOILIACTHI, XPOMOILTACTHI)»

Paznen 3. JKuzneneaTeIbHOCTh KJIETKH
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Tema 3.1.
OOMeH BeIecTB
U TPEBpAIICHUE YHEPTHU
B KJIETKE

Copeprxanue yaeOHOTo MaTepHrala

OOMeH BemecTB, WM MeTa0oIM3M. ACCHMIIIANNS (TUTACTHYECKUN 0OMEH) M AUCCUMILIAINS (dHEPTreTHIeCKUNA
0o0OMEeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboan3Ma. Posib 3aKOHOB COXpaHEHUsI BELIECTBA U YHEPTHU B
MOHUMaHUK MeTabou3Ma. TuIsl 0OMEHa BeIIeCTB: aBTOTPODHBIH 1 reTepoTpodHbIi. Posb pepMeHTOB B 0OMeHE
BEIIIECTB U TpeBpallleHnH dHepruu B kiieTke. ®otocuHTe3. CBeToBast 1 TeMHOBas (as3bl poTocuHTe3a. Peakunun
¢dorocunTe3a. DPPeKTHBHOCTH (POTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HHU Ha 3emiie. BriusHue ycmopuid
cpensl Ha (POTOCHHTE3 U CIOCOOBI MOBBIMICHUS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PacTeHUH. XEMOCHHTES.
XeMocHHTE3UpYOIHe OaKTepur. 3HAYCHNE XEMOCHHTE3a IS )KU3HU Ha 3eMte.

DHepreTryeckuii 0OMeH B KJeTKe. PacilernieHne BeNIeCTB, BbIICICHUE U aKKyMYJIMPOBAHHUE JHEPTUHU B KIIETKE.
Dranbl SHepreTHdecKkoro ooMena. [ mnkonms. bpoxenne u ero Buabl. KucinopomHoe okucIeHHE, WITH KICTOYHOE
Jbixanue. OxkuciurensHoe gocdopunmposanue. OpeKTHBHOCTh SHEPTETHYECKOT0 0OMEHa

HpaKTI/I’-IeCKOG 3aHATHC

Ne3 «M3yuyenue mporieccoB oOMEHa BEUIECTB M SHEPrHMM B KIETKE Ha IIPUMEpE PacTUTENBHBIX MPOIYKTOB:
MUKPOCKONMYECKUN aHAJIU3 U €0 CBA3b C KyJIHHAPUEI»

OK-01, OK-02,
OK-04,TIK 1.2
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Tema 3.2.
Buocunres Oenka

Cojepxanue yueOHOTro MaTepuana

Peakunu matpuuHoro cunresa. ['enernueckas undopmanus u JJHK. Peanuszanus renetndyeckoi uudopmanuu B
kinerke. ['eHeTmueckuid koA W ero cBoicTBa. Tpanckpunuusa — marpuusblidi cuHTe3 PHK. Tpancnauus —
OmocuHTe3 O6enka. Dtans! TpaHchsnun. KomupoBaane aMMHOKHCIOT. Poib pubocom B 6GnocuHTe3e Oenka

HpaKTH‘IeCKOe 3aHATUC

Ne 4 «Pemenue 3a/1a4 Ha ONIPCACICHUC MOCICAOBATCIbHOCTH HYKICOTHIOBY

Tema 3.3.
Bupycs

Copeprkanue yueOHOr0 MaTepraia

Hexuierounsle Qopmbl ku3Hu — BUpYChl. Mctopust otkpbitust BupycoB (. M. VMBanosckuit). OcobenHocTH
CTpOEHHMS W >KW3HEHHOIO IMKJIa BHPYCOB. bakrepumodarn. Bomesnu pacreHuii, >KMBOTHBIX M 4YeJIOBEKa,
BbI3bIBaeMble BUpycaMu. Bupyc nmmyHnonedunura yenoseka (BUY) — Bo3Oyaurens CITM/da. TIpodpunakruka
pacpocTpaHEeHUs] BUPYCHBIX 3a00JIeBaHUI

Paznes 4. Pa3mHokeHHe M HHANBHYAIbHOE Pa3BUTHE OPraHU3MOB
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Tema 4.1.
JKu3HEHHBIN LUK KIETKU

Copeprxanne yaeOHOTro MaTepraia

KieTo4HbIi MK, WM )KU3HEHHBIH MK KieTkn. MHTepdasa n muros. [Iporeccsl, mpoTekatomue B HHTEpdase.
Permikanust — peakuust matpuuHoro cunte3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHEIH HabOp — KapHOTHIL.
JIMIUTONTHBIA ¥ TaIUTONAHBIH XpOMOCOMHBIE Habopbl. Xpomatuabl. L{uTonornyeckne 0CHOBBI Pa3MHOXKEHHS H
WHAWBUIYaIbHOTO PAa3BUTHSA oOpraHusmoB. Jlemenue kimeTkn — Muto3. Cramum mwurtosa. Ilpomeccsl,
MIPOUCXOAIINE HA pa3HBIX CTaAUsIX MUTO3a. Bronornyeckuii cMpicn MuTo3a. [Iporpammupyemas rudens KIeTKu
- aronTo3

HpaKTH‘ICCKO@ 3aHATHE

Ne5 «M3ydeHue KIETOUHBIX CTPYKTYP UM MX (DYHKLUI Ha MPUMEPE PaCTUTEIbHBIX MPOIYKTOB JJIsi TIOHUMAHUS
ITPOLIECCOB, BIMSAIOIMUX HA KAYECTBO M CBOWCTBA NUIIECBBIX HHTPEIUEHTOBY.

Tema 4.2.
DopMBbI pa3MHOKEHHS
OpPTraHU3MOB

Coneprxanue yaeOHOTO MaTepraia

®DopMBI pa3MHOXKEHHUSI OPTaHU3MOB: OecIosioe ¥ 1mosioBoe. Brpl 6ecronoro pa3MHOXKEHUS: IeJIEHHE Ha/lBOE 1
MOYKOBAaHHWE OJHO M MHOTOKJICTOUYHBIX, CIIOpPOOOpa3oBaHME, BEreTaTMBHOE pasMHOXeHHe. MckyccrBeHHOE
KJIOHMPOBaHKE OPTaHU3MOB, €r0 3HaU€HHE JUIs CEJICKIUU.

ITonoBoe pa3MHOXkeHHE, ero oTan4us oT OGecronoro. Meio3. Ctanun meio3a. [Iporeccsl, npoucxondmue Ha
cranusax meiiosa. IloBegenne xpomocom B Meiiose. Kpoccunrosep. bronorndeckuii cMpICH U 3HaUE€HHE MeiH03a.
I'amerorenes — mpouecc 06pa30BaHMs IMOJOBBIX KIETOK Y )KUBOTHBIX. [10/10BBIE JKene3bl: CEMCHHUKH U STHYHHUKH.
OO0pa3oBaHne U pa3BUTHE MOJOBEIX KJIETOK — FaMeT (CIIepMaTO30M, SUIEKIIeTKa) — CIIEPMaTOTeHe3 M OOTeHE3.
Oco0eHHOCTH CTpOEHUSI SHIEKIETOK U cnepmaro3onoB. Omronorsopenue. [lapreHorenes

Tema 4.3.
WNunuBuayansHOE
Pa3BUTHUEC OPTaHU3MOB

Copeprkanue yueOHOTro MaTepralia

WunuBuayansHoe pa3BuTHe (OHTOTeHe3). OMOpPHOHAILHOE pa3BUTHE (IMOpHOreHe3). JTanbl IMOPHOHAIBHOTO
Pa3BUTHS Y TIO3BOHOYHBIX JKMBOTHBIX: IPOOJICHNE, racTpyIisiiys, opranorenes. [loctaMOproHanbHOE pa3BUTHE.
Tunel MOCTIMOPHOHATIBHOTO Pa3BHTHA: HPsAMOE, HEMpsMoe (JIMYMHOYHOE). BnmsHue cpensl Ha pasBUTHE
OpraHu3MOB; (hakTOpHI, CIIOCOOHBIC BBI3BIBATH BPOXKICHHBIE YPOACTBA. PocT U pasButHe pacteHuii. OHTOreHe3
I[BETKOBOT'O PACTEHUSI: IBOHHOE OIIOI0TBOPCHUE, CTPOCHNE CEMEHH, CTaINN Pa3BUTHS

HpaKTI/I‘{eCKI/Ie 3aHATHA

OK-01, OK-02,
OK-04, TTK 1.2

14




Ne 6 «BakunHanus kak npoduiiakTuka HHOEKIMOHHBIX 3a00JIEBaHUI

Pa3gen S. HacjieACTBeHHOCTh M H3MEHYHMBOCTh OPraHU3MOB

16

Tema 5.1.
3aKOHOMEPHOCTHU
HacJIeJOBaHHs

Copeprxanue yueOHOro MaTepralia

[Mpeamer u 3agaun reHeTUKU. Posb UTONOrMY M SMOPHOJIOTHH B CTAHOBJICHUU T€HETHKU. BKilal poCCHICKUX U
3apyOCIKHBIX YUYCHBIX B PA3BUTHE T'€HETHKH. METOJbl T'€HETHKH (THOPHIOJOTHUCCKUH, IIUTOTCHETHYCCKHA,
MOHeKyJ'IHpHO-FeHeTI/I‘IeCKHﬁ). OCHOBHBIE TeHETHYECKHE MOHATHS. | eHeTHYecKas CHUMBOJIMKA, UCII0JIb3yEMasd B
CXeMax CKpeIIMBaHUM.

3aKOHOMEPHOCTH HACJICAOBAHUS MPH3HAKOB, yCTaHOBIEHHbIE I. MenaeneM. MoHOrnOpuIHOE CKpEIMBAHUE.
3akoH ennHOOOpa3us THOPHIOB IIEPBOTO MOKOJCHWA. lIpaBWIO NOMHHUPOBaHHA. 3aKOH paCIICIUICHUS
npu3HaKkoB. ['mmore3a uucrorsl ramer. [lonHOoe M HemosiHOe AOMHMHHpOBaHME. JIUrHOpHAHOE CKpeIIMBaHUE.
3aKOH HE3aBHCHUMOI'0 HACJICJOBAHUS INPHU3HAKOB. L[UTOreHeTHYeckne OCHOBBI JUIMOPUIHOTO CKpPEIIMBAaHUS.
Amnansupylolee ckpeniuBanue. Vcroiap30BaHne aHAIM3UPYIONIEr0 CKPEIUBAHUS JUIS ONPE/IeTICHUs TeHOTHIIa
ocobu

IIpakTuueckoe 3aHsATHE

Ne 7 Pemenwne 3amad Ha ONPECACIICHNE BEPOATHOCTH BOSHUKHOBCHUA HACJICACTBECHHBIX IMPHU3HAKOB IIPHU MOHO-,
JAn-, HOJII/IFI/I6pI/I,HHOM 1 AHAUTU3HUPYIOIIEM CKPEIIMBAHUN, COCTABJICHHUE TCHOTUITNYECKUX CXEM CKPCIIUBAHU

Tema 5.2.
CuenieHHoe
HACJICIOBaHHE TIPU3HAKOB

ConepkaHue y4eOHOro Marepuana

CueruieHHOe HacienoBaHWe Tpu3HakoB. PaGora T. MopraHa 1o CICIDICHHOMY HACJICJOBAHUIO TCHOB.
Hapymenue cremieHusi TeHOB B pe3yJbTaTe KPOCCHHTOBepa. XpPOMOCOMHas TEOpHsl HaCJeICTBEHHOCTH.
I'eneTnyeckue KapThl.

I'enetnka momna. XpoMOCOMHOE OIpeneNieHHe Iosia. AYyTOCOMBI U IOJIOBBIE XPOMOCOMEI. ['OMOTaMeTHbIE |
rereporaMeTHbIe opranu3Mbl. HaclienoBanue mpu3HaKoB, CIETIIICHHBIX C MTOJIOM

[IpakTuueckoe 3aHsATHE

Ne 8 Pemenue 3agay Ha OIpEAETICHHE BEPOSTHOCTH BO3HMKHOBEHMS HACIEICTBEHHBIX IPH3HAKOB IIPU
CIICIUICHHOM HacJeJ0BaHWH, COCTABIECHHE T€HOTHITHUECKHX CXEM CKpEIIHBaHHS

Tema 5.3.
3aKOHOMEPHOCTHU
U3MCHYUBOCTHU

Coneprxanue yueOHOro MaTepraia

N3menunBocTh. Buibl H3MEHUMBOCTH: HEHACIIEICTBEHHAS M HAacJIeACTBeHHAs. PoJib cpe/ibl B HEHACIECTBEHHON
W3MEHYHMBOCTH. XapaKTePUCTHKAa MOJU(UKAIIMOHHOW W3MEHYMBOCTH. BapualmoHHBIN psx W BapHalMOHHAsS
kpuBas. Hopma peaknum mpusHaka. KomudecTBEeHHbIE M KadeCTBEHHBIC NPH3HAKH M HUX HOpMa PEaKIHH.
CgoiicTBa MOAU(DHUKAITMOHHON H3MEHUYNBOCTH.

HacnenctBeHHasi, MM FeHOTHUIIHYECKAas W3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTH. Meiio3 M IOJIOBOM
mpoIiecc — OCHOBa KOMOWHATHBHON M3MEHYMBOCTH. MyTalMoHHAas M3MEHYUBOCTE. Kitaccu(puKanms MyTariwid:
TCHHBIC, XPOMOCOMHBIC, TCHOMHBIC. YacToTa ¥ TPUYMHBI MyTaluid. MyTareHHbIe (aKTOpBl. 3aKOH
TOMOJIOTHYECKUX panoB B HAaCJIeJICTBCHHOU U3MEHYUBOCTH
H. U. BaBusoga

HpaKTquCKoe 3aHATHC

Ne O Pemienue 3aga4 Ha ONpPCACICHHUEC BCPOATHOCTH BO3HUKHOBCHHUA HACJICACTBCHHBLIX IIPU3HAKOB IIPpU
Pa3JIMYHBIX TUIIAX BBaHMOHCﬁCTBHH T'CHOB, COCTABJICHUEC TCHOTHITMYCCKUX CXEM CKPCHIMBAHUA

Tema 5.4.

Copeprxanue yaeOHOTO MaTepHraia

OK-01, OK-02,
OK-04
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I'eneTuka yenoBeka

I'enetnka uenoBeka. Kapuotun denoBeka. OCHOBHBIC METOABI T'CHETHKHM UYEJIOBEKAa: TI'€HCATIOTHYCCKHUH,
OJIM3HETIOBBIH, IMTOTEHETHUECKHA, OMOXUMHYECKUN, MOJIEKYJIApHO-TeHeTHYecKui. COBpeMEHHOE OTpe/iesieHre
TCHOTHIIA: TIOJIHOTEHOMHOE CEKBEHHpPOBaHME, T€HOTHIIMPOBaHUE, B TOM umcie ¢ momomipio [1I[P-ananmsa.
Hacnencrsennsie 3a00JIeBaHUsA YeJIoBeKa: TE€HHBIE 6oJ1e3HH, 0o0JIe3HN c HaCJIEICTBEHHOM
MIPePacoNI0KEHHOCTBIO, XPOMOCOMHEIE Oone3HH. CoMaTHUecKne M TeHepaTHBHBIC MyTamud. CTBOIOBBIC
kieTku. [IpWHIUOBL 370pOBOTO 00pa3a JKW3HH, JUATHOCTUKH, TPOQPHIAKTHKH W JICUCHUS TCHETHYCCKHUX
Oonesnell. MeIMKO-TeHETHYEeCKOe KOHCYJIBTUPOBAHKE. SHAUYCHHE MECTUIIMHCKOM TCHETHKH B TIPEAOTBPAIIICHUH U
JICUCHUH TCHETHUCCKUX 3a00JICBaHUI YeIOBEKA

HpaKTI/I‘IeCKOC 3aHATHC

Ne 10 «CocraBieHue U aHaJIU3 POJIOCIIOBHBIX YEJIOBEKa»

Pa3zgen 6. BoTroMOHHAS OHOJIOTHS

Tema 6.1.
OBOJIIOLIMOHHAS TEOPHS
U €€ MEeCTO
B Omostoruu

Cojepxanne yueOHOro MaTepuana

[TpearnocklIkM BO3HUKHOBEHHMSI JBOJIIOIMOHHON TEOPUH. DBOJIOLMOHHAS TEOpHs M €€ MecTo B OHOJIOTHH.
BnusiHre 9SBOJIIOIMOHHONW TEOPUM HAa pPAa3BUTHE OHONOTMH W Ipyrux HayK. CBHICTEILCTBA 3BOJIIOIUU.
[ManeoHTONMOrMYECKHE: MOCIEAOBATEIILHOCTD TIOSBICHHS BUIOB B NAJICOHTOJIOIMYECKOM JIETOIMCH, IEPEXOHbIC
¢dopmsl. broreorpadudeckne: cxoncTBO U paznuane dayH u (HI0p MAaTEPHUKOB U OCTPOBOB. DMOPHOIOTHIECKHE:
CXOACTBA M pasiuyus OSMOPHOHOB pa3HBIX BHAOB II03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE:
TOMOJIOTHYHbIE, aHAJIOTUYHbIE, PYyJUMEHTAPHBIC OPTaHbl, aTaBU3MBbl. MOJICKYJIPHO-OHOXHMHYECKHE: CXOACTBO
MEXaHHN3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX META0OJINYECKHX ITyTeH y BCEX JKUBBIX OPraHU3MOB.
OpomonnonHas Teopus Y. JlapBuHa. I1penocsuIkn BOSHUKHOBEHNUS TapBUHA3MA. [{BHIKYIIIHE CHITBI DBOJIIOIIMN
BUmoB 1o [lapBuHy (M30BITOYHOE pPa3MHOXEHHE IPU OrPAaHUYEHHOCTH pECYpCOB, HEOIpeAeIEHHas
M3MEHYHMBOCTh, 00OpH0a 3a CyLIeCTBOBAHHE, ECTECTBEHHBIH 0TOOD)

Tema 6.2.
Mukpo3Boironus

Copeprxanue yaeOHOro MaTepuaia

Cunrerndeckas teopust sBomorn (CTD) n e€ ocHOBHBIE monokeHHWs. MukposBomrornws. [lomymsanus kax
€IMHUIIA BUIA U 3BOJIOLIUH.

Jpmxynme crmibl ((akTOpbI)IBOJIIOLMKA BUAOB B Mpupoie. MyTalHOHHBIA HpOLECC W KOMOHHATHBHAS
n3MeHYHBOCTh. [lomynsuuoHHbIe BOJHBI U jApeiid renoB. M3omsuus u murpauus. EctectBeHHblid oTOOp —
Hanpasisironmid ¢axTop sBomouun. PopMbl ecTecTBEeHHOro orbopa. IlpucrocobiieHHOCT OpPraHu3MOB Kak
pesynbrar s3Bosonud. [IpuMepsl npucnocoOneHuid y opranu3MoB. ApoMopdo3sl ¥ uanoananTauuu. Bux u
But000pazoBanue. Kpurepuu Buna. OcHOBHbIE OpMBI BHI000pa30BaHusl: reorpaguueckoe, IKOJIOrHYECKOe

Tema 6.3.
MakposBoronus

Copeprxanue yaeOHOro MaTepuaia

MaxkposBomonust. Dopmbl 3BOMIONMK:  (UIETHYECKAs, AWBCPICHTHAs, KOHBEPIeHTHAs, MapajieiIbHAas.
HeobpaTtumocTs 3BoIIOIINN

[TpakTryeckoe 3aHsTUe (Ha BBIOOP IperoiaBaTels)

Ne 11 «CpaBHeHue BUI0B 110 MOP(HOIOTHIECKOMY KPHTEPHIO»
i «OnucaHue NPUCTIOCOOIEHHOCTH OpPraHU3Ma U €€ OTHOCUTEIBHOTO XapaKTepa»

OK-01, OK-02,
OK-04

Pa3znen 7. Bo3HukHOBeHHE

U PasBUTHEC )KU3HU HA 3emuie

Tema 7.1.
3apoxneHune
U Pa3BUTHUE KXU3HU

Copeprxanue yaeOHOTo MaTepHrala

I[OHay‘IHbIe MPEACTABICHUA O 3apOXIACHUU KU3HU. HaquLIe TUIIOTE3bl BO3HUKHOBCHUS JKM3HU Ha 3emiic:
abuorenes u TMAHCTICPMUS. XuMmaeckas OBOJIIOIIHA. AOHWOreHHBII CHHTE3 OpPraHu4YCeCKUX BCHICCTB M3

OK-01, OK-02,
OK-04,TIK 1.2
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HEOPTraHMUYECKUX. OKCIHEPUMEHTANbHOE IOJATBEpXKAEHHE XHUMHUYEeCKol sBomonuu. HavanmbHble STansl
6monorngeckoii sBomorun. ['nnoreza PHK- mupa. @opmupoBanrne MeMOpaHHBIX CTPYKTYp M BOSHUKHOBEHHE
MPOTOKJIECTKHU. [IepBbIe KIIeTKH U uX 3BoMoLHst. PopMHUPOBaHNE OCHOBHBIX I'PYII XKHUBBIX OPraHH3MOB.
PasBurne xu3nm Ha 3emite 1o 3paM u niepruonaam. Karapxeid. Apxetickas u mpoTepo3oiickas 3psl. [laneo3oiickas
9pa u e mepuoIbl: KeMOPHICKAH, OpIOBUKCKUH, CHITypHUICKHHA, TEBOHCKHAN, KAMEHHOYTOJNBHBIN, TICPMCKHIA.
Meso3o0lickas 3pa U €€ MepHOABI: TPUACOBBIM, IOpPCKHM, MenoBod. KaliHozoiickas 3pa W €€ Nepuonbl:
NaJICOTEHOBBINA, HEOT€HOBBIH, aHTPONOTE€HOBBIH.

Tema 7.2.
CucteMa OpraHnyecKkoro
mupa. [Ipoucxoxnenue
YeIoBeKa — aHTPOTIOTeHE3

Cojepxanue yueOHOro MaTepuana

CucreMa OpraHMYECKOro MUpa Kak OTpaxkeHue 3Boonnu. OCHOBHbBIE CHCTEMAaTHYECKHE TPYIINbI OPTaHU3MOB.
XapakTepuCcTHKa KIMMaTa M TeOJOTMYeCKHX mporeccoB. OCHOBHbBIC 3Tarbl BOJIOLUH PACTUTEIBHOTO U
JKUBOTHOTO MHUpa. ApoMop(03bl y pacTeHHi U )KUBOTHBIX. [10sIBIICHHE, PACUBET U BBIMUPAHUE TPYIIT KUBBIX
OpraHHu3MOB.

OBONIONMS YeNOBEKa. AHTPOIOJIOrHS Kak Hayka. Pa3BUTHE NpEICTaBICHHH O NPOUCXOXKACHHUH YeIOBEKa.
MeTtosl u3yueHus anTpornorenesa. CXoACTBa U PA3INYKS YEIOBEKA H )KUBOTHBIX. CHCTEMATHYECKOE ITOJIOKEHHE
yenoBeka. J[Bikyuiue cuibl ((hakrTopbl) aHTpomoreHesa. HacieacTBeHHass W3MEHUMBOCTh M €CTECTBCHHBIH
o10op. O0LIecTBEeHHBIH 00pa3 )KU3HU, U3TOTOBJICHUE OPYMH TPYAa, MBILUICHUE, PEYb

Tema 7.3.
OcHOBHBIE CTaINH
SBOJIIOLIMH YET0BEKA

Copeprxanue yaeOHOTO MaTepuaia

OCHOBHBIE CTaJFIM 1 BETBU 3BOJIIOLINH YEIIOBEKA: aBCTPATONHUTEKH, UeTIoBeK yMemblil, YemoBeK MPsSIMOXOISIIHA,
UYenoBek HeaHAEPTaIbCKUM, YeI0BEK pa3yMHbI COBPEMEHHOTO TuMa. HaxoqKky HCKOMAaeMbIX OCTAHKOB, BPEMsI
CYIIIECTBOBaHMSA, OOJIACTH PACIIPOCTPAHEHHUS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAUSL.

UYenoBeyeckne packl. OCHOBHBIE OONBIIME pachl: €BpONeoHmHas (eBpasuiicKas), HETpO-aBCTPaJOUIHAS
(3KBaTOpHaNbHAs), MOHTOJOWAHAS (a3MaTCKO-aMepUKaHCKast). UepThl MPUCIOCOOICHHOCTH MPEICTaBUTEICH
YeJIOBEYECKUX pac K YCIOBUsM cyiiecTBoBaHus. EquHcTBO yenoBedeckux pac. Kputuka pacuzma

IpakTryeckoe 3ansTue (Ha BRIOOD MpEnogaBaTesis)

Ne 12 «Bpems u myTH pacceleHHs 4eJI0BeKa MO TUIaHEeTe»
wi «IIpucrnocoOIeHHOCTh YENOBEKa K pa3HbBIM YCIOBHAM CpeAbl. BrusHume reorpaduueckoil cpeasl Ha
MOP(OIOTHIO M PUHOJIOTHIO YSIIOBEKA»

Pazgen 8. OprannsmMsl 1 OKpyxkaloumas cpeia

=)

Tema 8.1.

| Coneprxanue yueGHOro MaTepuaia

OK-01, OK-02,
OK-04, OK-07, TIK
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Dxonorus DKoJorusa Kak Hayka. 3afaudl M pa3/ienbl KOJIOTHH. MeTOAbI 3KOIOTHYECKUX HCCIE0BaHUM. JKONIOrnyeckoe 1.2
kak Hayka. Cpesibl )KU3HU. | MHUPOBO33pEHHE COBpPEMEHHOro uenoBeka. Cpeapl OOHMTaHMS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs,
Okonorndyeckre GakTOpsl | MOYBEHHAs, BHYTPHOPTraHW3MEHHas. JKkonorndeckue ¢axtopsl. Kimaccnpukamums skomorudeckux (hakTopoB:
abWoTHyeckne, OHOTHYSCKHE W  aHTpomoreHHele.  JleficTBHMEe  SKoMOTHYeCKHX  (aKTOpOB  Ha
oprann3Mel. AOHoTHYEeCKHEe (aKTOpPBI: CBET, TeMIeparypa, BiIaxxHocTh. doromepmommsm. Ilpucnocobienns
OpPTraHM3MOB K JeWcTBHIO abuormueckux (akropoB. bruonornmueckue putmsl. brortnueckue ¢axrtopsl. Bust
OMOTHYECKMX B3aMMOJCHUCTBHI: KOHKYPEHIMS, XHUIIHWYECTBO. [lapasmThs3M, MyTyaau3M, KOMMEHCAJIH3M
(KBapTHPAaHCTBO, HaXJIEOHUYECTBO), aMEHCAIN3M, HEHTpaan3M. 3HaueHne OMOTHYECKUX B3aUMOAEHCTBUI IUIs
CyIIE€CTBOBAHUA OPraHN3MOB B ITPUPOHBIX COO6HICCTBaX
[IpakTudeckoe 3aHsATHE 2
Ne 13 «Bnustaue skomorndeckux (hakTopoB Ha KAYECTBO U CBOMCTBA PACTHTEIBHBIX MPOLYKTOBY.
Tema 8.2. Copeprxkanue yueOHOro MaTepuaia 1
OKOJIOTHYECKHE DKOJIOTHYEeCKHEe XapaKTePUCTHKN MOMysaud. OCHOBHBIE ITOKA3aTeNM IMOMYJIAIUN: YHCICHHOCTh, TUIOTHOCTb,
XapaKTCPpUCTHKHU pOXKIaeMOCTh, CMEPTHOCTD, TPUPOCT, MUTpalvsl. JIMHAMIKA YUCICHHOCTH MOMYJISIIIUU U €€ peryJIsiius
IOy IAIH [IpakTuueckoe 3aHsTUe 1
No 14 «ITopcuéT mIoTHOCTH MONYJISIUUEI pa3HbIX BUJIOB PaCTEHUI
Paznen 9. CoobmecTBa U IKOJIOTHYECKHE CHCTEMBI 16 OK-01, OK-02,
Tema 9.1. ConepkaHuie y4eOHOro Marepuana 2 OK-04, OK-07
CooOmmecta opranu3moB, | CoobLIECTBO OpPraHu3MOB — OHONEH03. CTPYKTYphI OHOIIEHO03a: BHJIOBAas, MPOCTPAHCTBEHHAs, TPO(UUIECKas IIK12
9KOCHUCTEMBI (rmmeBast). Bunbl-nomunanTtel. CBsA3u B OMOIIEHO3E.
DKojoruyeckne cuctemMbl (dKocucTembl). [loHsTHE 00 »KOcHMCTeMe H OuoreoneHo3e. DYHKIHOHAILHBIC
KOMIIOHCHTBI O9KOCUCTEMBI: MTPOAYUCHTBI, KOHCYMCHTBI, pCAYICHTHI. prFOBOpOT BCHICCTB M IMOTOK DHECPIHUU B
skocucteme. Tpoduyeckue (TIHIEBBIE) YPOBHH dKOCHCTeMBI. [InmieBsie nenmu u cetr. OCHOBHBIE TIOKA3aTeNH
9KOCHCTEMBI: OMoMacca, MPOAYKIHS. OJKOJOTHYECKHE NHPAaMHIBL MPOLYKIMH, YHUCICHHOCTH, OMOMAcCHI.
CBo¥CTBa SKOCHCTEM: YCTOHUMBOCTB, CAMOpETyJIIsiius, pa3sutie. CyKieccust
Tema 9.2. ConepkaHuie y4eOHOro Marepuana 1
Ipuponueie 3xocuCTeMBI | TIPUPOIHBIE SKOCHCTEMBI. DKOCHCTEMBI PEK U 03EP. DKOCHCTEMA XBOWHOIO WIIM IIMPOKOIUCTBEHHOTO JIECA.
AHTpONIOT€HHBIE JKOCHCTEMBL. ATpPOIKOCHUCTEMBI. YPOOdIKOCHCTEMBI. bHonorumyeckoe W X03SHCTBEHHOE
3HauUeHHE arpo’KocucTeM M ypOoskocucteM. buopazHooOpasue kak (akTOp YCTOHYMBOCTH HKOCHUCTEM.
CoxpaHeHne OHOJOrHYSCKOr0 pa3HooOpasus Ha 3emiie
Tema 9.3. Copeprxanue yaeOHOTo MaTepHraa 1
buocdepa - VYuenne B. U. Bepraackoro o 6uocdepe. ['panniisl, coctaB u cTpykTypa 6mocdepsl. JKuBoe BEHIECTBO U €T0
riobanbHas ¢dynkmn. OcobernocTr GoCchepsl Kak II00anbHON IKOCHCTeMbl. IMHaMUYecKOe paBHOBECHE U 00paTHAs CBSI3b
9KOCUCTEMA 3eMIIH B 6Hoc¢)epe. prFOBOpOTLI BEIIECTB U OMOr€OXUMHUYECKUE IUKIIBI DIIEMEHTOB (yrﬂepoua, a30Ta). 30HAIBLHOCTD
orochepbl. OCHOBHBIC OUOMBI CYIITH
Tema 9.4. IIpodeccuonaibLHO OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHue PUKJIATHOT0 MOIYJIsT) 2
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Bnusuue AHTPONOICHHBIX
(axTopoB Ha 6uochepy

YenoseyecTBO B OHOChepe 3emin. AHTPONOrCHHbIC M3MEHEHHS B Ouocdepe. ['mobanbHble 3KOJOTHUCCKUE
npoGiembl. CoCyIecTBOBaHWE TPUPOALI M dYenmoBedecTBa. CoxpaHeHHWe OHMOpa3HOOOpa3Wsi Kak OCHOBa
ycroitunBoct 6nochepsl. OCHOBA PallMOHAILHOTO YIIPABJICHHS TIPHPOIHBIMU PECYPCAMH U MX HUCIIOIB30BaHHE.
JlocTrxeHust OMOJIOTHU M OXpaHa MPHUPOJIbI

[TpakTryeckoe 3aHsTHe (Ha BBIOOP IpenoiaBaTes)

Ne 15 «Ot1x0ab! IPOU3BOACTBAY

WM «DKOJIOTMYECKUE acTIeKThI TPOECCHOHATIBHON JIESITENEHOCTI
i «IIpodunakrTrka mpodecCHOHATBHBIX 3a00ICBaHHI

win «BiunsiHue MPOM3BOJICTBEHHBIX (DAKTOPOB HA OPraHKM3M YEIOBEKa»

Tema 9.5.
Bimsguue conmaabHO-
9KOJIOTHIECKUX (haKTOPOB
Ha 3JJ0POBBE YEIOBEKA

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJIeP:KaHNe (co/iepKaHHe MPUKJIATHOT0 MOIYJIsI)

3110poBBE U €ro cocTaBistomue. PakTOpPhI, TTOJIOKHUTEIHFHO W OTPUIATENFHO BIHSIONINE HA OPTaHU3M YeJIOBEKa.
ITpoGema TEXHOTCHHBIX BO3AEHCTBUII Ha 310POBHE YENOBEKA (AJIEKTPOMArHUTHHIE IIOJIS, OBITOBAs XHMUS,
M30BITOYHBIE IIYMBI, pagualys ¥ T.I.). Ajantanus OopraHu3Ma 4YesioBeka K (hakTopam OKpYIKaloIIeH Cpesbl.
[MpuHounsr  GopMupoBaHus 310poBbecOeperaroniero mnoseaeHus. @dusnyeckass aKTUBHOCTH M 3/10POBBE.
Broxummuueckue acneKkTsl parOHAIbHOIO TUTAaHUS

[IpakTHueckoe 3aHsITHE

Nel6 «/3ydeHne BIMSIHUS 9KOJIOTHYECKHUX (PaKTOPOB HA KaueCTBO M O€30MacCHOCTh MUIIEBHIX MPOIYKTOB M MX
BJIMSIHUE HA 3T0POBHE USIOBEKAY.

JlabopaTopHbIe 3aHATHA

Ne 4 «YmcTBeHHAs paboTOCIIOCOOHOCTHY

wm «Bnusaue abuotuueckux (HakTOpOB Ha YeloBEeKa» (B KAUueCTBE TPHUITEPOB, CHIDKAFOIIUX
paboTOCTIOCOOHOCTD, HCHONB30BATh YCIOBUS OCYLIECTBICHUS IMPOPECCHOHANBHONW NESTENIHOCTU: LIyM,
TeMIeparypa, Qu3ndecKas Harpy3Ka u T.1I.)

Pazgen 10. Cenexkuust opra

HHU3MOB, OCHOBBbI OHMOTEXHOJIOTHH

Tema 10.1.

Copeprxanue yaeOHOTo MaTepuaia

Cenexius
KaK HayKa U MpoIecc

Cenexnus Kak HayKa U mporecc. 3apoxaeHue CeJeKIny 1 qoMectukanus. Yuenne H. V. BaBuosa o neHTpax
MHOT000pa3usi W MPOUCXOXKACHUS KYJIbTYPHBIX pacTeHWH. LIEeHTpBI MPOMCXOXKACHUS JTOMANIHUX >KABOTHBIX.
Copr, mopoJia, LITAMM. CoBpeMeHHbIE METO/IbI CEJICKIIMH. MaccoBblit
U WHIUBUIYabHBIN OTOOPBI B CENCKIIMHM PAacTECHHWH U KUBOTHBIX. OICHKA SKCTephepa. BIM3KopoacTBeHHOE
CKpenBanue — HHOpuauHT. YncTas nuaus. CKpeluBaHue YUCTHIX THHUN. ['eTepo3uc, win THOpuIHas Ccria.
HeponcteenHoe ckperuBanue — aytopuaunr. OtaanéHHas ruOpuamszanus U e€ ycmexu. VCKycCTBEHHbIN
MyTaFeHeS nu nonyquI/Ie TIOJIUITIJIOUIOB. I[OCTI/DKeHI/I)I CCJICKIIUN paCTeHHﬁ, JKUBOTHBIX U MHKpOOpFaHI/ISMOB

Tema 10.2.
OCHOBBI OHOTEXHOIOTHH

broTtexHonorus Kak oTpacibh MpOU3BOACTBA. ['eHHAss MHXKeHepHs. DTanbl co3aanus pekombunantHoi JIHK u
TPAHCTCHHBIX OpraHm3MoB. Kiretounas mmxenepus. Kietounbie KynbTypsl. MHUKpPOKIIOHAIBHOE Pa3MHOKECHUE
pactrenmuii. KiioHmpoBaHHE BBICOKOTIPONYKTUBHBIX CEIBCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIIOTHYECKHE U
strdeckue mpoodaempl. MO — reHeTHYecKr MOTUGUIIMPOBAHHBIC OPTaHU3MBI

Tema 10.3.

IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/Iep:KaHue (Coiep:KaHue NPUKJIATHOT0 MOAYJIsT)

buorexnomorun
B )KU3HU U podeccuut

OCHOBHbBIC HAIIPABJICHUS COBPEMECHHOM OMOTEXHOJIOTHH B IPO(PECCHOHANBHOM NEATSILHOCTH YeIOBeKa. MeTo b
OMOTEXHOJIOTHH. OOBEKTHI OHMOTEXHOJIOTHH. OTHKa OUOTEXHOJIOTMUYECKHUX
M TEHETHYECKUX OJKCIepuMeHTOB. IlpaBuna moucka U aHanu3a OMOIKOJIOTHMUYECKOH wmHpopMarmu

OK-01, OK-02,
OK-04, OK-07
MK 1.2
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U3 PA3IUYHBIX UCTOYHHUKOB (HaydyHas U y4eOHO-HAy4Has JIMTepaTypa, CPEICTBA MAacCOBOM MH(pOpPMAIIUH, CETh
WHTepHeT U apyrue)

[TpakTHdeckoe 3aHATHE 2
Ne 17 Keiicel Ha aHanmm3 WHQOpPMAIMM O HAYYHBIX JOCTHKCHHSIX B 00JACTH TEHETHYECKHX TEXHOJOTHH,
KJIETOYHOH MHXKEHEPUH, TNIIEBBIX OMOTEXHOJIOTHH.
Ne 18 3amura kelica: npeiCTaBICHUE PE3YJIbTATOB PEIICHNs KeHCOB (BBICTYIUIEHHE C IIPE3EHTaIUEH )
JlabopaTopHast pabota 2
Ne 5 «IIpumeHeHre OMOTEXHOJIOTHIA /1JIsl OBBILICHHSI KAY€CTBa M 0€30IIaCHOCTH MHUIIEBBIX MPOYKTOB)
Paznea 11. Penmrenue xeicoB B 00J1aCTH OMOTEXHOJIOT M 6
Tema 11.1 IIpodeccuoHabHO OPHEHTHPOBAHHOE CO/lep:KaHue (coiep:KaHue NPUKJIATHOT0 MOAYJIsI)
ConuanbHO-3THUECKUE OTHYECKHE acIlleKThl pa3BUTHS OWOTEXHOJOTMH M TpPUMEHEHHE UX B JKU3HM UEJIOBEKAa, ITOHMCK
acrleKThl OMOTEXHONIOTHH | M aHanu3 WHQOPMAIMM M3 Pa3JIMYHBIX HCTOYHUKOB (HAay4yHas W yueOHO-HAy4YHAs JIMTEPATypa, CPEICTBa OK-01. OK-02
MaccoBOU nHpOpMaIMH, ceTh HTEpHET M apyrHe) OK-0 4’, OK—O7’
[TpakTudeckue 3aHsATH 6 K 1.2
Ne 19 Pemenne keficoB Ha aHanu3 HHPOPMAITUH 00 STHYECKUX aCHEKTaX Pa3BUTUS OHOTEXHOJOTHH (110 MIHH-
Tpymmam).
Ne 20 INoaroToBka npe3eHTanUi IS 3aLIUTE KEHCOB
Ne21 3amuTa Kelica: IpeCTaBICHUE PE3yJIbTATOB PEIICHUs KeicoB
IIpome:kyrounas arrecranus (11 depeHInpPOBaHHbIH 3a4eT) 2
Bcero: 108

20




3. YcioBus peaju3anuu NporpaMMbl 00111e00pa3oBaTeJIbHOM JUCHUIIJINHbBI
3.1. s peanu3anuy NporpaMmbl JUCHMILUIMHBI T0JKHBI ObITH MPeIyCMOTPEHbBI
cjeayolne cnennajbHble MOMelleHNs :

Peanuzanmst mporpamMmbl  TUCHUIUIMHBI TpeOyeT Hamuuusg Yy4yeOHOro KaOuHeTa
€CTECTBEHHBIX HayK.

O6opynoBanue yueOHOTO KaOMHETA:

- IPOEKTOP;

- HOyTOYK-111T;

-MHTEpaKTUBHAS J0CKa;

-i@poBasi MOOWIIbHAS J1A0OPATOPUS MO XUMHUHU «YHHUTEX» 0a30BOM KOMILUIEKTALIUH,
BKJTIOUAIOIIasl J1a0OpAaTOPHBIA MOAYJIh C KOMIUIEKTOM XHUMHYECKHX PEaKTHUBOB,
XUMHUYECKOU MOCYIbI;

-MaKeT NePUOUYECKON cCUCTeMbl XuMudeckux 3reMenToB J1.1. Menneneena;
-JIEMOHCTPAI[MOHHBIE MAKEThl CUCTEMbI XUMUUYECKHUX AJIEMEHTOB;

-pu3nvecKue yueOHbIC MaKEThI;

- reorpauyeckue KapThl;

- IHTEPAKTUBHBIC MAKETHI 1O (PU3UKE, OUOJIIOTHUH, XUMUHU, Teorpauu.

y4eOHbBIC CTOJBI-12 1IT.

-CTyJbs — 24 WT.

3.2. UudopmannonHoe odecneyeHne peaan3anuu NporpamMmmbl
OCHOBHEIE ITeYaTHhIE U3TaHUA

1. buonorus. 10-11 knacc (yriryGaeHHbIN YPOBEHB): YU€OHUK JJIsI CPEIHETO OOIIEro
oOpazoBanus / B. H. Apsirun [u ap.]; nox obmeit pegakuueid B. H. Speiruna. —
2-e u3n. — Mocksa: UzparensctBo FOpaiit, 2022.

2. O6yxos, JI. K. buonorusi: kjieTku U TKaHU: y4eOHOE MOCcoOue JJIsl CPeTHero
npodeccuonansHoro oopasosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-¢
u3 ., mepepad. u non. — Mocksa: M3narensctBo IOpaiit, 2022. — 358 c.

3. buonorusa: y4eOHMK ¥ TIPAKTUKYM JUISI CpPEJHEro MpodecCHOHaTBLHOTO
obpazoBanus / B. H. Slpeirun [u ap.]; mox pepakuueii B. H. Speiruna. — 2-e us .
— Mocksa: U3aatensctBo FOpaiit, 2022. — 378 c.

BJIeKTpOHHLle H3gaHusd

1. Bbuonorus. 10-11 xnace (yriyOJIeHHBIN YPOBEHD): YU4EOHUK JIJIsI CPETHEr0 O0IIEero
oOpazoBanus / B. H. Apsirun [u ap.]; mox obmieit pegakuueii B. H. Spbiruna. —
2-e m3a. — MockBa: U3narensctBo FOpaiit, 2022. — 357 ¢. — (Hapoanoe
npocBemenue). — ISBN 978-5-534-15630-0. — Tekct: >IeKTpOHHBIA //
OO6pazoBaTenpHas matdopma KOpaiit [caliT]. — URL:
https://urait.ru/bcode/509241
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https://urait.ru/bcode/509241

. O6yxoB, JI. K. buonorus: kieTku u TkaHu: y4eOHOE MOCOOHE ISl CPETHETO
npodeccronansHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-¢
u31., nepepad. u gon. — Mocksa: M3natensctBo FOpaiit, 2022. — 358 c. —
(ITlpodeccuonanbHoe oOpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
anekTpoHHbI // OOpazoBarenbHast 1uatdopma FOpaiitr [caiit]. — URL:
https://urait.ru/bcode/494034

. buonorusa: y4eOHMK W TPAKTUKYM Uil CpPEJHEro MpodecCHOHaTbHOTO
oOpazoBanus / B. H. Slpeirun [u ap.]; nox peaakuueit B. H. Sppiruna. — 2-e uz .

— Mocksa: U3pgatensctBo IOpaiit, 2022. — 378 ¢. — (IIpodeccuonanproe
oOpazoBanue). — ISBN 978-5-534-09603-3. — TekcT: 3JEKTpOHHBIA //
OO6pazoBaTenbHas iardopma Opaiit [caiT]. — URL:

https://urait.ru/bcode/489661

,HOHOJ'IHI/ITQJILHBIC HCTOYHHKH

. Teitnop J. buonorusi: 8 3 1. T. 1 / JI. Tetinop, H. I'pun, V. Crayt; nox pex.P.
Comnepa ; nep. 3-ro anri. u3g. — l14-e uzg. —M. : Jlabopartopus 3Hanumii, 2022 —
454 c.

. IlaBnoBa, E. W. OKkoJyorus: y4eOHMK M MPAKTUKYM [UIsl CpPEIHEro
npodeccronansHoro odpazosanus / E. U. ITasnosa, B. K. HoBukoB. — Mockaa:
N3narenscTBo FOpaiit, 2022. — 190 c.

. Epemuenxo, O. 3. buonorusi: yuenne o Omocdepe: ydebHoe mocoOue s
cpeaHero npodeccuoHanbHoro oopazosanus / O. 3. Epemuenko. — 3-¢ u3f.,
nepepad. u gon. — Mocksa: U3naTenscTBo HOpaiit, 2022. — 236 c.

. bnunos, JI. H. Dxonorus: yaebHoe mocodue Juisi cpeaHero npodeccunoHanbHOTO
ob6paszoBanus / JI. H. bounos, B. B. IlonskoBa, A. B. Cemenua ; moja oOmei
penakiueit JI. H. baunoBa. — Mocksa: U3narensctBo FOpaiit, 2022. — 208 c.

. bproxanp, ®. @. [IpombinuieHHast skonorus: yueOHuk / @.@. bproxanp, M.B.
I'padxuna, E.E. CnobnsikoBa. — Mocksa: POPYM: UHOPA-M, 2022. — 208 c.
. Hecmenora, H. H. DOxosorust yenoBeka: y4eOHUK U MPAKTUKYM JJI CPEIHETO
npodeccronansHoro ob6pazosanuss / H. H. HecmenoBa. — Mocksa:
N3parenscTBo FOpaiit, 2022. — 157 c.

. buonorus nns mpodeccuit U cnenUaIbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HAay4yHOro mpoduiel: y4eOHMK [UJIi CTYyA. YUYpPeXKICHUH cpeln. mpod.
obpazoBanus / B. M. Koncrantunos, A. I'. Pe3anos, O. E. ®aneesa; nox pex. B.
M. KoncrantunoBa. — M. : U3gatenbckuii 1ieHTp «Akanemus», 2016/ — 336 c.
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4. KoHTPOJIb U OlIeHKA Pe3yJibTATOB 0CBOeHHs 00111e00pa30BaTe/IbHOM
AUCUMILTHHBI

KonTpoar u omeHka pe3yiabTaTOB OCBOCHHUS  0O0IIe00pa3oBaTelIbHON

JTUCIUIUIMHBI PACKPBIBAIOTCA Yepe3 AUCUUILUIMHAPHBIEC PE3YJIbTaThl, HAIIPABJICHHBIE HA
dbopmupoBanue 00mMUX M MPOodHEecCHOHATHHBIX KOMIIETCHIIUNA IO pa3feiiaM W TeMaM

coJiepKaHusl yueOHOro MaTepuarna.

Oo6masi/npodeccuoHaabHast
KOMIIeTeHI[UsI

Pasznea/Tema

Tun OLIEHOYHBIX

MeponpusATHSA

OK 01. Bsibupars cnoco0b
pemeHus 3ama4y
npodeccruoHaNbHON
JeSITETHHOCTH TPUMEHHUTEBHO
K Pa3IMYHBIM KOHTEKCTaM

Tewmsr 2.1 -2.3,3.1- 3.3, 4.1-
43,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c', 9.5II-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO6cy>xaeHue 1o Borpocam
JEKIUU

Pa3pabotka rimoccapus
3amnoiHeHue  CpaBHUTEIbHBIX
Ta0JINLI

TecTtupoBanue

YcTHBIM ompoc

JIMKTaHT Ha WCNOJb30BaHHUE
apryMeHTOB, OHOJIOTHYECKOM
TEPMUHOJIOTHH U CHMBOJINKA
WunuBuyanbHas
camocTosiTeNbHas paboTa
[IpencraBnenue pe3ynbTaToOB
MPAKTUYECKUX padoT
KontposnbHbie paboThl

3amTa TBOpUECKUX padoT

3amura WHJIMBUYaTbHbBIX
MPOEKTOB
Brinonnenune 3aIaHUN

MPOMEKYTOYHOM aTTECTALNK

OK 02. Ucnons3oBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemast IMCKyCCHs IO

COBpPEMCHHBIC cpenctsa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIIPOCaM JICKLIUH

MIOUCKa, aHammsa |73 g1 82, 9.1-9.3, Pa3paboTka MeHTaIbHOM

o, " il 0, .| L

" WHPOPMAIMOHHEIE 10.2, 10.3TI-0/c, 11.11I-0/c 71a00paTOpHBIX PadoT

TEXHOJIOTUM Ul BBIIOJHEHHS [IpencraBnenue  pe3ynbTaToB

3a1a4 npodeccnoHanbHOMI MPAKTUYECKHUX paboT

JeSITeIbHOCTH [IpencraBneHue yCcTHBIX
COO0O0ILIeHUH C pe3eHTaluei,
HOJrOTOBJICHHBIX I10 MIEPEYHIO
HCTOYHHUKOB,
PEKOMEH1I0BaHHBIX
npernoaBaTeaeM

OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyx1eHHE IO BOIPOCaM

B3aUMOJICHCTBOBATh U padOTaTh
B KOJUIEKTUBE U KOMaH/E

4.3,5.1-5.4,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,

JIEKIINH
IIpencrasnenue

pe3yIbTaTOB
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9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

NpPaKTUYECKUX padoT

3ammuTa TBOPUYECKUX paboT
3aIJ_II/ITa UHAWBHUYAJIbHBIX
IPOCKTOB

OK 07. CopelicTBOBaTh
COXpaHEHUIO OKPY’KaOIIeH
Cpelbl, pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS
00 U3MEHEHMH  KJIMMaTa,
TIPUHITUTIBI OCpEKITUBOTO
MPOU3BOACTBA,  APPEKTUBHO
EUCTBOBATH

B UPE3BbIYANHBIX CUTYALUAX

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-54,6.1-6.3,7.1-
7.3, 8.1, 82, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

O6cysxaeHne 1o Borpocam
JCKIUU

PaspaboTka rioccapus
3anoiHeHue  CpaBHUTEIbHBIX
Ta0IuI

TectupoBanue

VYeTHBII onpoc

JIUKTaHT Ha HCIOJIb30BaHUE
apryMEeHTOB, OHMOJIOTHYECKON
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBuayanbHas
camocTosiTelbHas paboTa
[IpencraBienue  pe3ynbTaTOB
MPAKTHYECKHUX paboT
KonrtposnbHbie paboThl

3amuTa TBOPUYECKHUX paboT
3amura WHIUBUIYaTbHBIX
MIPOEKTOB

Brimonnenune 3aganui
POMEKYTOUHOM aTTeCTallMH

IIK 1.2.
00paboTKy,
OK30THYCCKUX U PCAKHUX BHIO0B

OcyiecTBIsITh
MMOJITOTOBKY

CBIPBSI: OBOLIEH, rprOOB,

Tema 2.1-2.3,3.1-3.3, 4.1 —
43,7.1-73,8.1-82,9.1. -
9.5;10.1-10.3; 11.1

Brmonuenue u 3ammura
71a00paTOPHBIX pabOT
[IpencraBnenue ycTHbIX
COOOIIIEHUH C Tpe3eHTaIUEH,
MOATOTOBJICHHBIX 110 MIEPEUHIO

bIOBbI HEPBIOHOT BOAHOI"

PEIOBI,  HEPHIOHOIO  BOIHOTO VICTOYHHKOB,

CBIPBSI, TAYH. PEKOMEHIOBaHHBIX
TpernoiaBareeM
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