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1. O0mas xapakTepucTUKA NPUMEPHOI padoyeil MporpaMmbl
001eo0pa3oBaTeJIbHOM JUCHUILINHBI «BHoJIOTH»
1.1. MecTro AUCUMILVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpamMMbl
CIIO:

O6mieoOpazoBaTebHas IUCLUILINHA «buomorus SBJISIETCS
o0si3aTeNIbHOM 4YacThi0 00I1Ie00pa30BaTEIBLHOTO IIMKJIA 00pa3oBaTebHON
nporpammMbl B cootBeTcTBUU ¢ PI'OC CIIO mno cneumansHoctu 38.02.08
Toprosoe neno.

1.2. llesqin ¥ IuIaHUPYeMblIe Pe3yJabTaThl 0CBOCHHS AUCIHUIIINHBI:
1.2.1. Heab AuCUMIIAHBI

Copeprkanue mporpamMmbl 001Ie00pa30BaTEIHFHON TUCIUTITUHE « bromorusy
HalpaBJICHO Ha JOCTWKEHHE pe3yJIbTATOB €€ HW3YYEHHS] B COOTBETCTBUU C
tpedoBanusiMu GPI'OC COO c yuerom npodeccuoHanbHor HanpasiieHHOCTH PI'OC
CIIO. Ilenb u3yuenus nucuurinHbl «buomorus» Ha 6a30BOM YPOBHE — OBJIA/ICHHE
O0Oy4YarOMIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAIHHOW OpraHU3alMK KUBbBIX
CUCTEM pa3HOr0 paHra U MpUOOPETEHUE YMEHHI HCIIONb30BaTh 3TH 3HAHUS IS
IPaMOTHBIX JEHCTBUI B OTHOIIEHWH OOBEKTOB JKMBOW TMPUPOJBI U PEIICHUS
Pa3IUYHBIX )KU3HEHHBIX MTPOOJIEM.
JlocTiwkeHne Tenu W3yYeHUs AUCHUIUIMHBI «buonorus» Ha 0a30BOM ypOBHE
oOecrieynBaeTcs pEHIeHUEM CIIEYIONINX 3a/1a4:
o OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl 3HAaHUN O OMOJOTUYECKHX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBuiax, CIy>KaluuX OCHOBOU
uist opMUpOBaHUST TPEJCTABICHUNA O ECTECTBEHHO-HAYYHOU KapTHHE MHPA,
0 METOAaX HAy4YHOI'O MO3HAHUS, CTPOCHUH, MHOTO00Opa3HH U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHU3AINH, BBIIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTHH;
o dbopMupoBaHuEe y OOy4YaIOIIMXCA IMO3HABATENbHBIX, HHTEIICKTYyaIbHBIX
U TBOPYECKHX CIIOCOOHOCTEH B MpOLIECCE€ aHalu3a JAHHBIX O MYTSIX Pa3BUTHS
B OMOJIOTMM Hay4YHBIX B3IJISIIOB, UJIEWM U MOJXOJIOB K M3YUYCHUIO KUBBIX CHUCTEM

Pa3HOTO YPOBHS OpraHu3alliy;



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
cnenuajgbHocTu 38.02.08 Toprosoe gesno

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 OWONIOTHH M OWOTEXHOJIOTUH Ui PalMOHAIHLHOTO
HPUPOJIOTIOIH30BAHHS

IIK 2.3. Co3naBath
YCIIOBUS ISt
COXpPaHHOCTH
KOJIMYECTBEHHBIX U
KayeCTBECHHBIX
XapaKTEPUCTHK
TOBapa B
COOTBETCTBHUH C
TpeOOBaHUSIMU
JIEHCTBYIOILIUX
CaHUTAPHBIX MTPABUI
Ha pa3HbIX dTanax
TOBAPOJIBIXKCHHUS.

JINUHOCTHBIE pe3yIbTaThl 00yUeHUs:
dopMHpOBaHEe OTBETCTBEHHOIO OTHOIIIEHUS K
BBITIOJTHEHUIO CAHUTAPHO-3IIU/IEMUOJIOTUYECKUX
TpeboBaHUM B IPOdeCcCHUOHAJTbHOM! eI TeTbHOCTH;
pasBuUTHe 6epe’KHOI0 OTHOIIIEHUS K 30POBbI0 U
JKU3HU UYesI0BeKa, IIOHUMaHue Ba)KHOCTHU
COOJIrO/IeHUsI CAHUTAPHbBIX HOPM;

BOCIIUTaHUE aKKYPaTHOCTU ¥ BHUMATEIbLHOCTHA
IIpu paboTe ¢ “HPOpPMAaIIHeN, CBI3aHHOM C
CaHUTaPHO-3IIU/IEMHUOJIOTUYECKUMU
Tpeb0BaHUAIMU; 0CO3SHAHUE COITUaIbHOU
3HAYUMOCTH CBOeM OyayIei IIpopecCuu U poIu
COOJIIOIeHUSI CAHUTAPHBIX HOPM B 06eclleueHUuH
KauecTBa IIpe/j0CTaBIsIeMBbIX YCIIYT.
MeTanpeaMeTHBIe pe3yJIbTaThl 00yUeHUs:
yMeHHe aHaJIu3UpPoBaTh U CUCTEMaTU3HUPOBATH
UHOOPMAITUIO O CAHUTAPHO-3IINeMUOJIOTMYeCKUX
Tpeb60BaHUAX; pa3sBUTHe HaBbIKOB KPUTUUYECKOTO
MBIIIJIEHUS IIPU OlleHKe T0CTOBEPHOCTH
“HGOpPMAITUU 0 CAHUTAPHBIX HOPMaX U IIpaBUJIaX;
CIIOCOOHOCTH IIPUMEHITH I10JIydeHHbIe SHAHUS U
YMEeHUS B pas/IMYHBIX CUTYyallUAX, CBI3aHHBIX C
coOJIro/leHreM CAaHUTaPHBIX HOPM B TOCTUHUYHOM

[IpenmerHbIe pe3ysibTaThl 00YUEHHUS:

3HaHUE OCHOBHBIX CAHUTAPHO-3MHUIEMHOJIOTHYECKUX TPeOOBaHU,
IPEABSABISIEMBIX K  INPEJOCTABICHUIO TOCTUHUYHBIX  YCIYT;
HOHUMAaHME B3aMMOCBSI3U MEX/y COOJIIOJICHUEM CAHUTAPHBIX HOPM
Y Ka4eCTBOM IIPENOCTABIIAEMbIX TOCTUHUYHBIX YCIIYT;

yYMEHUE IPUMEHATH 3HaHUSA O CAHUTAPHO-3IUAEMHOJIOTMYECKUX
TpeOOBaHUSAX TMPH IUIAHWPOBAHUM M OPTaHM3alUU pabOTHl B
TOCTUHUYHOM OM3Hece; HaBbIKM pabOThl € HOPMAaTHUBHO-
IIPaBOBBIMH JIOKYMEHTAMHM, PENVIAMEHTHPYIOIIUMU CaHUTApPHO-
3MMJIEMHOIOrHYeckre TpeOoBaHus B chepe rOCTUHUYHBIX YCIIYT.
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O13Hece; yMeHUe paboTaTh B IPyIIIle, 06CY>KIaTh U
IIPUHUMATh PelIeHUs 10 BOIIPOCaM, CBSI3aHHBIM C
CAaHUTapPHO-3IINJ[EMUOJIOTUYECKIMHU
TpeOOBaHUSIMU.
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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 0o0pa3zoBaTe/IbHOM NMPOrPaMMbI IHCIATIIMHbBI 72
OcHoBHOeE conepxaHue 58
B T.4.

TEOPETUYECKUE 3aHATHS 43
IIPaKTHYECKUE 3aHATUA 11
1abopaTopHbIE 3aHATHS 4
IIpodeccnonaIbHO OPMEHTHPOBAHHOE COlepP:KaHMe (CoepPKAHUE 1
MPUKJIATHOTO MOYJIAA)

TEOPETHUUECKHUE 3aHATUS 2
MPaKTUYECKUE 3aHATHUS 8
71a0opaTOpHbIE 3aHATUSL 2
IIpomeskyTouHast arTecTauus (1uddepeHIMPOBaHHBIN 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 10
Tema 2.1. Copeprxanne yaeOHOTO MaTepHraia 1
XUMHUYECKUi cOCTaB XUMHYECKHH cOCTaB KIETKH. XUMHUYECKUE 3JIEMEHTBL: MAaKPO3JIEMEHThI, MUKPOJIEMEHTHI. Bona n MunepanbHbIe
knetku. Bona BemecTBa. OyHKIMN BOABI 1 MUHEPAJIBHBIX BEIIECTB B KiIeTKe. [lonaepskaHne ocMOTHYECKOTo OataHca
Y MUHEpaJIbHbIC BELIECTBA
ITpakTryeckoe 3aHsTHE 1
Ne 1 «buomormueckass posib MHHEPAIbHBIX BEIIECTB B OOCCHEUCHUH >KU3HEICSTEILHOCTH OPTaHU3MOB,
MIPOSIBIICHUS JrcOaTaHca MHHEPAIBHBIX JIEMEHTOB)
Tema 2.2. Copeprxanne yaeOHOT0 MaTepHala 2
Buonornyeckn BaxkHbie Bbenkn. CocraB u cTpoeHHne O€NKOB. AMHHOKHCIOTBI — MOHOMeEpH! OenkoB. He3ameHnmBble W 3aMEHHMBIE
XMMHYECKHE COCTMHEHNS | aMHHOKHCIOTH. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpPbI OSIIKOBOIT MOJICKYJIbI (TIepBUYHAsI, BTOPHYHAS,
TpPEeTHYHAsl ¥ YETBEPTHYHAs CTPYKTypa). XMMHUECKHE CBOiicTBa OenmkoB. buomornueckne (QyHKIHMH OEIIKOB.
®epMeHTHl — Ononornyeckue Kartaiauzatopbl. CTpoeHue QepMeHTa: aKTUBHBIM IEHTp, cyOcTpaTHas
cneuuduynocts. Kopepmentsl. Buramunbl. OTiinuus pepMEeHTOB OT HEOPraHUYECKUX KaTaln3aTopoB.
VYriueBoasl: MoOHOCaxapuabl (TUVIFOKO3a, pub03a W IE30KCHpH003a), ucaxapuabl (caxapos3a, JaKTo3a) H
nojucaxapuasl  (Kpaxmal, TIHMKOT€H, Ie/ulono3a). buomormdyeckne ¢yHkumm yrieBogoB. Jlumumer:
Tpurnuepuasl, Gochomumuasl, crepouasl. [ mapodumsHO-THAPOdOOHEIE CBOMCTBA. bronormdeckue GyHKIHN
munuoB. CpaBHEHHUE YTIIEBOIOB, OSIIKOB M JIMITHIOB KaK HCTOYHUKOB sHeprun. Hyknennossie kucnotsl: IHK u
PHK. Hyxneotun sl — MOHOMEpHI HyKJICHHOBBIX KHUCTIOT. Ctpoenne u pynkunu JJHK. Crpoenne u pynxunu PHK. OK-01, OK-02,
AT®: crpoenue 1 QyHKIUH OK-04

13




JlabopaTtopHsle 3aHATHS (Ha BBIOOP MperojaBaTes)

Ne 1 «Onpenenenne ButamMuHa C B MPOAYKTaX MUTAHUS

i «OTnpeeneHne HaTMIus KpaxMaiia B IPOLyKTax MUTaHUsD

wm «[ ' unpopmbHO-THAPOPOOHEIE CBOMCTBA JINTIHIOBY

i «V3ydyeHne KaTaTuTHICCKOI aKTHBHOCTH ()epMEHTOB (Ha IPHMepe aMHIJIa3bl MM KaTaJa3bl)»

Tema 2.3.
CTpyKTypHO-
(GyHKIIMOHATbHAS
OpraHM3aIys KJIeToK

Copeprkanue yueOHOro MaTepralia

utonorus — Hayka o kierke. KiieTodHass Teopus — mpuUMep B3aUMOICHCTBUS HIEH M (AKTOB B HAYYHOM
IIO3HAaHUHU. MGTOD,]:I N3Yy4YCHUS KIICTKU.

Krerka kak menoctHas xuBast cucrema. OOIiye npru3HaKy KIETOK: 3aMKHYTasl HapyKHasi MeMOpaHa, MOJICKYJIbI
JIHK kax reHeTH4ecKHii anmapar, CucTeMa CUHTe3a Oelka.

Tumel KIeTOK: dyKapuoThdeckas M mpokapuorndeckas. OcoOEHHOCTH CTPOEHHUS MPOKAPHOTHYECKON KIIETKH.
Knerounas crtenka Oakrtepuii. CTpoeHHe sykapHoTHYecKOW KieTku. OCHOBHBIE OTIMYHS PACTUTEIBHOH,
JKUBOTHOW ¥ TPUOHOW KJIEeTKH. [IOBEpXHOCTHBIE CTPYKTYpPHI KJIETOK— KJIETOYHAs CTCHKA, TIIMKOKAIHMKC, MX
¢yskuuu. [Inazmarndeckas MeMOpaHa, ee CBONCTBA U (DYHKITUH.

[utorutazma u ee opranouzapl. OpHOMeMOpanHbie opranousl kietku: DIIC, anmapar [oabIxku, JTH30COMBI.
HOﬂyaBTOHOMHbIC OpraHonbl KJICTKU: MUTOXOHAPHHU, TTJIACTUIBI. Hponcxon{ueﬂne MI/ITOXOHIlpI/Iﬂ u 1Jj1acTun.
Buapl nnactun. HememOpaHHble OpraHoMIbl KJIETKHA: PHOOCOMBI, KJIETOYHBIH LIEHTP, LIEHTPHOJIN, PECHUYKH,
KryTuKd. OyHKIIMHA OPraHOUIOB KIETKH. BKiroueHus.

SAnpo — perymsatopHsiii eHTp KieTku. CTpoeHne sapa: saepHast 000J109Ka, KapruoIiIa3Ma, XpOMaTHH, SIIPHIIIKO.
Xpomocombl. TpaHCHOPT BEIIECTB B KIETKE

JlabopaTtopHsle 3aHATHS (Ha BEIOOp NperojaBaTes)

Ne 2 «CtpoeHue kieTku (pacTeHUs], )KHBOTHBIC, TPUOBI) M KICTOYHBIC BKIFOUCHHS (KpaxMay, KapOTHUHOWJIHI,
XJIOPOILIACTHI, XPOMOILTACTHI )

wim «V3yueHne CTpPOEHMsI KJIIETOK PpAcTeHHWH, >KUBOTHBIX W OaKTepHil IOJ MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenapaTax u uX OMUCAHHE»

nin «ITpoHutaeMmocTh MeMOpaHsb! (TIa3MOJTU3, ACTIIIA3MOJIN3)»

Paznea 3. dKnuzHenesiTeJIbHOCTh KIETKH

Tema 3.1.
OOMeH BellecTB
U TIPEBpaIeHUe YHEPTHU
B KJIETKE

Conepkanue ya4eOHOro Marepuana

OOMeH BemecTB, Wi MeTabOIN3M. ACCHMIITANNS (TUTACTHYSCKUN 0OMEH) M AUCCUMILIAINS (3HEPTreTHICCKIIA
00MEH) — JBE CTOPOHBI €IMHOIO Ipoliecca MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHMS BEIIECCTBA M DHEPTUH B
nmoHNMaHuK MeTabonu3ma. Tumsr oOMeHa BemecTB: aBTOTPO(HEINA 1 reTepoTpodHEIi. Pons dpepmMeHTOB B 00MeHe
BEILIECTB U NPEBpallleHnH SHepruu B kierke. @orocuntes. CBeroBas U TeMHOBas (asbl poTocuHTe3a. Peakiun
¢dorocunTesa. DPPeKTHBHOCTD (POTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HH Ha 3emiie. BiusHue ycioBuid
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBILICHHS €r0 MPOAYKTHBHOCTH Y KYJIBTYPHBIX pacTeHHH. XEeMOCHHTES.
XeMocHHTE3UpYIoIUe OaKTeprH. 3HaYCHNE XeMOCHHTE3a [UIs JKU3HM Ha 3emiie.

OHepreTryeckuii 0OMeH B KileTke. Pacieniienue BemecTs, BbIIEICHUE U aKKyMYJIMPOBaHNE SHEPTUH B KIICTKE.
Orarbl sHEpreTudeckoro oomena. ['miukonus. bpoxkenue n ero Bunsl. KucnopoaHoe okucieHue, WK KIETOYHOE
abixanue. OkuciurensHoe gocdopunupoBanue. DpheKTHBHOCTh SHEPreTHYECKOr0 0OMeHa

Tema 3.2.
Buocunres Genka

Copeprxanue yaeOHOro MaTepuaia

Peaxiun matpuunoro cuatesa. ['enernueckas napopmarnusa u JJHK. Peanmzanms renernaeckoit nHGOpManuy B

OK-01, OK-02,
OK-04
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kierke. ['eHeTHueckuil koa M ero cBoiictBa. TpaHckpumius — MaTpuunbelii cuHTe3 PHK. Tpancmsaums —
orocuHTe3 Oeka. Dramnsl TpaHcasuu. KomupoBaHue aMMHOKHUCIOT. Posib pubocoM B OrockHTE3e Oenka

[IpakTuueckoe 3aHsATHE

Ne 2 «PernieHue 3aja4 Ha ONpeAeseHUE MOCIEI0BATEIbHOCTH HYKIEOTUAOBY»

Tema 3.3.
Bupycsl

Conepkanne yaeOHOro Marepuaia

Hexnerounsle Qopmbl ku3Hu — BUpYCHl. Mctopust otkpbitust BupycoB (. M. MBanosckuit). OcobenHocTr
CTPOEHMS W >KW3HEHHOTO IMKIa BHPYcOB. bakrepmodarn. Bomesnu pacreHmil, >KMBOTHBIX M 4YeJIOBEKa,
BbI3bIBaeMble BUpycaMu. Bupyc nmmyHnonedunura yenoseka (BUY) — Bo3Oyaurens CITM/da. [Ipodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUI

Paznen 4. PasMHoOKeHHE U HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.
JKW3HEHHBIN ITUKIT KJICTKH

Conepxanue yqeOHOTO MaTepraia

KrnetouHs1ii VKT, WITH JKU3HEHHBIH UK KIeTku. MaTepdasa u muto3. [Iporeccsl, mpoTekaromuie B nHTEpdase.
Permikanust — peaknust matpuuHoro cunte3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH Ha0Op — KapHOTHIL.
JIMIUTONIHBIA ¥ TaIUIONAHBIH XpOMOCOMHBIE Habopbl. Xpomatuabl. L{uTosornyeckne OCHOBEI Pa3MHOXKEHHS H
UHAWBUIYaJIbHOTO PAa3BUTUS oOpraHusmoB. J[lenenue kineTkn — Muto3. Craaum murtosa. Ilpoueccsl,
MPOMCXOJISIIIUE HA pa3HBIX CTAIUsIX MUTO3a. bronoruyeckuit cmpica murosa. [Iporpammupyemas rudesnb KIeTKU
- anonTo3

Tema 4.2.
DopMBbI pa3MHOXKEHHUS
OpPTaHU3MOB

Conepxanue yaeOHOTO MaTepraia

®DopMBI pa3MHOKEHHUS OPTaHU3MOB: OECIoJIoe U MOI0BOe. Buabpl 6ecooro pa3MHOKEHUS: JISNICHIE HAIBOC H
MMOYKOBAHHWE OJHO W MHOTOKICTOYHBEIX, CHOPOOOpa3OBaHWE, BETCTaTUBHOE pa3MHOXKEHHE. VCKyccTBeHHOE
KJIIOHUPOBaHHUE OPTaHU3MOB, €T0 3HAYCHUE JIJIS CEJICKIINH.

[TonmoBoe pa3MHOXKEHHE, €r0 OTINYUs OT Oecmonoro. Meiio3. Ctanuu meiio3a. [Iporecchl, mpoucxonsame Ha
cranusax Meiiosa. IloBegenne xpomocom B Meitose. Kpoccunrosep. bronorndeckuii cMbICH U 3HaUEHHE MeiHo3a.
I"'ameTorenes — mpouecc O6pa30BaHI/Iﬂ TIOJIOBBIX KJICTOK Y )KMBOTHBIX. ITosoBEbIe keJie3bl: CEMEHHUKH U SUYHUKH.
O6pa3oBaHHe W Pa3BUTHE TIOJOBBIX KIETOK — raMeT (CIepMaTO30M/I, SIUIIEKIIETKA) — CIIepMAaTOTeHE3 W OOTECHE3.
Oco0eHHOCTH CTPOSHUSI AUIEKIETOK U ciepMaro3onoB. Omiogorsopenne. [lapTeHorenes

Tema 4.3.
WNunuBuayansHOE
pa3BUTHE OPraHU3MOB

Conepkanuie y4eOHOro Marepuana

WunuBuayansHoe pa3BuTHE (OHTOreHe3). OMOpHOHAILHOE pa3BUTHE (IMOpHOTeHe3). JTarbl IMOPHOHATIBHOTO
pa3BHUTHsl Y TIO3BOHOYHBIX )KUBOTHBIX: JAPOOJICHUE, TacTpyJILus, opraHoreHes. [loctamOproHansHOe pa3BUTHE.
Tunel MOCTIMOPHOHATIBHOTO Pa3BHTHA: IPsAMOE, HENpsMoe (JIMYMHOYHOE). BnmsHue cpensl Ha pasBUTHE
OpraHu3MoB; (hakTOpHI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHEIE ypOACTBa. PocT U pasBurtHe pactenunit. OHTOreHe3
I[BETKOBOTO PACTEHHMS: IBOHHOE OIUIOJJOTBOPCHUE, CTPOCHUE CEMECHH, CTaJIH Pa3BHTHS

HpaKTI/I‘ICCKI/Ie 3aHATHUA

Ne 3 «MndpexunonHbIe 3a00I€BaHNs U ITUAEMHUH B HCTOPUH YETIOBEUECTBAY.
Ne 4 «BakunHanus kak npoduiiakTika MHOEKIHOHHBIX 3a00JIeBaHUID)

OK-01, OK-02,
OK-04

Pasnen 5. HaciieicTBeHHOCTh M M3MEHYMBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeJ0BaHUSI

Copeprxanne yaeOHOT0 MaTepHrala

HpCZ[MeT " 3a1a44 reHCTUKU. Poms OUTOJIOTUH U 3M6pI/IOJ'IOFI/II/I B CTaHOBJICHHUU I'CHCTHUKMU. BI(J'IaI[ pOCCHﬁCKI/IX n
3apy6e>1<HLIx YUCHBIX B Pa3BUTUC T'CHCTUKMU. MGTOHI)I T'CHCTHUKH (FHGPHHOJIOFH‘IGCKI/Iﬁ, III/ITOFGHGTI/I‘IGCKPI?I,

OK-01, OK-02,
OK-04
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MOHeKyHHpHO-FCHCTHHCCKHﬁ). OCHOBHBIE T€HETHYECKHE MOHATHS. | eHeTHUecKas CHUMBOJIMKA, UCII0JIb3yEMasd B
cXeMax CKpelIMBaHUM.

3aKOHOMEPHOCTH HACJICAOBAHUS MPH3HAKOB, yCTaHOBIEHHbIE . MenaeneM. MoHOrHOpHIHOE CKpEIMBAHUE.
3akoH ennHOOOpa3us THOPHIOB TIEPBOTO MOKOJCHWA. lIpaBWio NOMHHUpPOBaHHMA. 3aKOH pAaCIICIUICHHUS
npu3HaKkoB. ['mmore3a uucroTsl ramer. [lonHOEe M HemoiHOEe AOMHMHHpOBaHHE. JIUrHOpHAHOE CKpeIIMBaHUE.
3aKOH HE3aBHCHMOI'0 HACJICJOBAHUS IPH3HAKOB. L[UTOreHeTHYECKHe OCHOBBI JUTHOPHIHOTO CKpPEIIMBAHUS.
Amnansupylolee ckpeniuBanue. Vcnoiap30BaHne aHAIN3UPYIONIEr0 CKPEIIUBAHUS JUTS ONpEIeTICHUS TeHOTHIIA
ocobu

HpaKTI/I‘IeCKOC 3aHATHC

Ne 5 Pemenwne 3amad Ha ONPECACIICHUE BEPOATHOCTH BOSHUKHOBCHUA HACJICACTBECHHBIX IPHU3HAKOB IIPHU MOHO-,
JAn-, HOJII/IFI/I6pI/I,Z[HOM 1 AaHATU3UPYIOIIEM CKPCIIMBAHUM, COCTABJICHUEC I'CHOTUIMNMYCCKUX CXEM CKPCIIUMBAHUA

Tema 5.2.
CuenieHHoe
HACJICIOBaHHE TIPU3HAKOB

Conepkanue ya4eOHOro Marepuana

CueruieHHOe HacienoBaHHWe Tpu3HakoB. PabGora T. MopraHa 1o CICIDICHHOMY HAcCJIEJOBaHUIO TCHOB.
Hapymenue cremneHusi TeHOB B pe3yJjbTaTe KPOCCHHIOBepa. XpPOMOCOMHas TEOpHUsl HaCJIeACTBEHHOCTH.
I'eHeTnyeckue KapThl.

I'enetnka moma. XpoMOCOMHOE OIpeneNeHHe IMosia. AYTOCOMBI U IOJIOBBIE XPOMOCOMEI. ['OMOTraMeTHbIe U
rereporaMmeTHbIe opranu3Mbl. HaciieqoBanne mpu3HaKOB, CIETIIICHHBIX C MOJIOM

[IpakTuueckoe 3aHsTUe

Ne 6 Pemenue 3agad Ha OIpPEAETICHHE BEPOSTHOCTH BO3HMKHOBEHWS HACICIACTBEHHBIX IPH3HAKOB IIPU
CIICTUICHHOM HAacJEJ0BaHWH, COCTABICHNE T€HOTHITHUECKIX CXEM CKPEITHBAHHS

Tema 5.3.
3aKOHOMEPHOCTHU
U3MCHYUBOCTHU

Copeprxanue yueOHOro MaTepraa

N3menunBocTh. Buibl H3MEHUMBOCTH: HEHACIIEICTBEHHAS M HACJIeACTBEHHAs. PoJib cpe/ibl B HEHACIECTBEHHON
W3MEHYHMBOCTH. XapaKTePUCTHKAa MOJU(UKAIIMOHHOW W3MEHYMBOCTH. BapuanmoHHBII psii W BapHalMOHHAsS
kpuBas. Hopma peaknum mpusHaka. KonpdecTBeHHbIE W KadeCTBEHHBIE NPH3HAKH M UX HOpPMa PEaKIHH.
CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYNBOCTH.

HacnenctBeHHas, WM IeHOTHUIIMYECKas H3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTH. Meiio3 M I0JIOBO
mpoIiecc — OCHOBa KOMOWHATHBHOM M3MEHYMBOCTH. MyTalMoHHAas U3MEHYHBOCTE. Kitaccu(puKanms MyTaIlwid:
TeHHBIC, XPOMOCOMHBEIC, TeHOMHBIC. YacToTa W MPHYMHBI MyTanuid. MyTareHHble (akTOpbl. 3aKOH
TOMOJIOTHYECKUX panoB B HAaCJICJICTBEHHOU U3MEHYUBOCTHU
H. U. BaBunosa

HpaKaneCKoe 3aHATHC

No 7 Pemenue 3aga4 Ha ONpCACICHHUE BCPOATHOCTH BO3HHUKHOBCHHA HACJICACTBCHHBLIX IIPHU3HAKOB IIPpU
Pa3JIMYHBIX TUIIAX BBaHMOHCﬁCTBHH T'CHOB, COCTABJICHUEC T'CHOTHUITMYCCKUX CXECM CKPCIIMBAHUA

Tema 5.4.
I'eneTuka yenoBeka

Copeprxanue yaeOHOTo MaTepHrala

I'enetnka demoBeka. Kapmotum denoBeka. OCHOBHBIE METOABI TCHETHKH YEIOBEKAa: TE€HEAIOTHICCKUH,
OJM3HEIIOBHI, IIUTOTCHETHICCKUN, OMOXUMUIECKHN, MOJICKYIIIpHO-TeHeTHIecKuil. COBpeMeHHOE OnpeieTICHIE
TEHOTHUIA: TOJHON€HOMHOE CEKBEHHUPOBAHUE, F€HOTUIIMPOBAaHKE, B TOM uucie ¢ nomoulpio [1P-ananu3za.
HacnencreenHele  3a0oiieBaHWsl  4YeloBeKa:  TreHHble  Oojie3HHM, OOJE3HM C  HACIEACTBEHHOW
MPEIPACIOI0KCHHOCTRIO, XPOMOCOMHBIC Ooyie3Hd. CoMaTHUeCKHe U TeHepaTHBHbIC MyTaimu. CTBOJIOBBIC
kiaeTkd. [IpHHIIMIBI 370POBOrO 00pa3a >KW3HM, JUATHOCTUKH, MPOQHIAKTHKH M JICUCHHs TCHETHYECKHUX
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Ooune3Heil. MeMKO-reHeTHYeCKOe KOHCYIbTHPOBaHKE. 3HaYeHHE MEIMIIUHCKOW TeHETHKH B ITPEAOTBPAILICHUH U
JICYCHUH T'CHETHYECKUX 3a00JIeBaHHI UesloBeKa

[IpakTuueckoe 3aHsTue

Ne 8 «CoctaBieHne 1 aHAJIN3 POJOCIOBHBIX YETIOBEKay

Pa3nges 6. DBoIIOLIMOHHAS OMOJIOT U

Tema 6.1.
DBOJIIOIMOHHAS TEOPUS
U €e MECTO
B OMOJIOTHH

Cojepxanue yueOHOro MaTeprana

IIpeanocelIKd BO3HUKHOBEHHUS 3BOJIIOIMOHHOW TCOPHUH. DBOJIOLMOHHAS TEOpUs M €€ MECTO B OHOJIOTHH.
Bnusiare 5BONMIONMOHHONW TEOPHUH HAa pa3BUTHE OHONOTHHM W Ipyrux HayK. CBHIETETBCTBA 3BOJIONHNH.
[TaneoHTOMIOrMYECKHUE: OCIENOBATEIBHOCTD MOSBICHHUS BUAOB B MMAJICOHTOJIOTMYECKOM JIETONUCH, IEPEXOIHBIE
¢dopmel. broreorpadudeckue: cxoncTBO U paznuune dayH u (HIop MAaTEPHUKOB U OCTPOBOB. DMOPHOIIOTHIECKHE:
CXOACTBA W pazNuyusi OJMOPHOHOB pAa3HBIX BHIOB IO3BOHOUYHBIX. CpaBHHUTEIBHO-aHATOMHUYCCKUE!
TOMOJIOTHYHBIC, aHAJIOTHYHBIC, PYTUMCHTAPHBIC OPTaHbI, AaTAaBU3MBbl. MOJICKYJIIPHO-OMOXUMHYCCKHE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTEH Y BCEX JKUBBIX OPraHU3MOB.
OpomtonnonHas Teopus Y. apeuna. [Ipennochuiku BOZHUKHOBEHUS JapBUHU3MA. [IBUKYIIHE CUITBI SBOJIIOIIMH
BunoB 10 JlapBuHy (M30BITOYHOE Pa3MHOKEHHE TMPH OrPAaHUMUYCHHOCTH PECYpPCOB, HEOMpeacIEHHAs
M3MEHYUBOCTH, 00pH0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIH 0TOOD)

Tema 6.2.
MuxposBonronus

Copeprxanne yaeOHOTO MaTepHala

Cunrerndeckas teopus sBomorn (CTD) m e€ ocHOBHBIE monokeHHs. MukposBomromws. [lomymsnus kak
€JIMHULIA BUJIA Y SBOJIOLUH.

JBwkymue cwibl ((akTOPBI)IBOJIOIUN BHIOB B MpHPoJc. MyTAllMOHHBIA Mpolecc W KOMOWHATHBHAS
M3MEHYMBOCTh. [lomynsiioHHbIe BOJMHBI M Apel¢ reHoB. M3omsaums m murpanus. EcrectBeHHbId oTOOp —
HaMPaBJISIONUE (pakTop 3Bomonud. MOpMbl €CTECTBEHHOro 0TOOpa. IIpHUCHIOCOOIEHHOCTh OPraHU3MOB Kak
pe3ynbrar 3Bostoiuy. [IpuMepsl npucnocobieHuid y opranu3MoB. Apomopdo3sl ¥ uanoaganTauuu. Bux u
BH1000pazoBanne. Kpurepuu Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUs: reorpaduieckoe, SKOI0rHIecKoe

Tema 6.3.
MaxkposBomronus

Conepkanue y4eOHOro Marepuana

Makposponrorst.  DPOpMBI  3BONIONWHU:  (UICTHYCCKAs, TUBCPICHTHAs, KOHBEPICHTHAs, IapaJuleibHasl.
HeoOpaTUMOCTh IBOJTIOIIH

IIpakTryeckoe 3aHsaTue (Ha BRIOOD MpenoIaBaTesis)

Ne 9 «CpaBHeHHe BHIOB IO MOP(HOIOTHIECKOMY KPUTEPHIO»
i «Onucanue npucrnocoOIEHHOCTH OpraHu3Ma B €€ OTHOCHTENLHOTO XapaKkTepay

OK-01, OK-02,
OK-04

Paznea 7. BosuukHoBenue

W pa3BUTHE KU3HU Ha 3emiie

Tema 7.1.
3apoxieHue
Y Pa3BUTHUE KU3IHU

Conep:kaHue y4eOHOro Marepuana

JloHayuHbIE TpEACTaBIECHUS O 3apOXKIACHUU KHU3HHU. HaydHble TMHOTE3bl BOSHUKHOBEHHS XU3HH Ha 3eMile:
abuoreHe3 W TaHCTepMHUs. XUMHUYECKas OSBOJIONMSA. AOHOTEHHBI CHHTE3 OPraHWYEeCKHX BEIIECTB U3
HEOPTraHMUYECKUX. OKCIHEPUMEHTANbHOE MOJATBEPXKAECHHE XHUMHUYecKol »sBomonuu. HavanmbHble STansl
ouonornyeckoii aomormu. ['mnoresa PHK- mupa. dopmupoBanue MeMOpaHHBIX CTPYKTYP U BO3HHKHOBEHHE
MpOTOKJIEeTKH. [lepBrie KIeTKH U UX 3BOIOIUA. POPMHUPOBAHNE OCHOBHBIX I'PYIIIT )KUBBIX OPTaHU3MOB.

PasBurue xxu3nu Ha 3emite 1o ’pam u nepuonaam. Karapxeid. Apxelickas u mpoTepo3oiickas 3psl. [laneo3oiickas
9pa u e mepuoIsl: KeMOPHICKNH, OpHOBUKCKAH, CHITypHUICKIHA, TEBOHCKHH, KAMEHHOYTOJBHBIN, TICPMCKHIA.
Me3so3zoiickas 9pa U €€ NepuoIbl: TPUACOBBIM, IOpCKUM, MenoBod. KaliHo3zoiickas spa M e€ mnepuopsl:

OK-01, OK-02,
OK-04
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[1aJICOr€HOBBII, HEOT€HOBBIN, aHTPOIIOI'€HOBBII.

Tema 7.2.
Cucrema OpraHU4IeCcKOro
mupa. [IpoucxoxneHue
YeJI0BeKa — aHTPOIIOTeHe3

Copeprxanue yaeOHOro MaTepuaia

CucremMa OpraHMYeCcKOro Mupa Kak oTpakeHue SBOIIoUNH. OCHOBHBIC CUCTEMATHYECKHE TPYIIbl OPraHU3MOB.
XapakTepucTHKa KJIMMara W TeoJIOTHYeCKUX TMporeccoB. OCHOBHBIC 3Talbl IBONIOLUH PACTUTEIBHOIO U
JKUBOTHOTO MHpa. ApoMop(h03bl y pacTeHuil U KUBOTHBIX. [10sBIIEHNE, PACIBET ¥ BRIMUPAHUE TPYIII KHUBBIX
OpPTraHU3MOB.

DBoNONUs YeJoBeKa. AHTPONOJIOrHsS KaK Hayka. Pa3BHTHE MpeNCTaBICHUA O MPOUCXOXKICHUU YEIOBCKA.
MCTO[[])I N3Yy4YCHU aHTPOIIOI'CHE3A. CXO}ICTBa 1 pasjinyus 4C€JI0OBEKa U J)KUBOTHBIX. CI/ICTeMaTI/I‘{eCKOG IIOJIOKEHUC
yenoBeka. JIBmwkymiue cuiibl ((hakTopbl) aHTpomoreHesa. HaciencTBeHHass M3MEHYMBOCTh U €CTECTBCHHBIH
otbop. O0IIeCTBEHHBIN 00pa3 )KU3HU, M3TOTOBJICHUE OPYIMi TPYAa, MBIIIJICHHUE, PEUb

Tema 7.3.
OCHOBHBIE CTagUU
SBOJIIOLIMH YEIOBEKA

Copeprxanue yaeOHOTo MaTepHraia

OCHOBHBIC CTAIMA ¥ BETBU SBOJIIOLINH YEIIOBEKA: aBCTPATONHUTEKH, UeToBeK yMenblil, YemoBEeK MPsSIMOXOISIIHIA,
UenoBek HeaHepTaIbCKUM, YeaoBeK pa3yMHbI COBPEMEHHOT0 Tuma. HaxoaKku HCKOMaeMbIX OCTaHKOB, BpEMsI
CYIIIECTBOBaHHUS, O0JIACTH PACIIPOCTPAHCHHUS, 00BEM FOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUS.

YenoBeueckne packl. OCHOBHBIE OONBLIME pPAachl: €BpONEOMIHAas (eBpasHiCKas), HErpo-aBCTPajOUIHAas
(3KBaTOpUANbHAs), MOHIOJOUAHAS (a3MATCKO-aMepUKaHCKas). UepThl MPUCIOCOOICHHOCTH MPEICTABUTEIICH
YeJIOBEYECKHX Pac K YCIOBUsM CymiecTBoBaHMs. EquHCTBO yenmoBedecknx pac. Kputuka pacuzma

[IpakTrdeckoe 3aaaTHE (Ha BEIOOP IPENogaBaTes)

Ne 10 «Bpems u IyTH pacceneHHs YeJI0BeKa 110 TUIaHEeTe)
wmn  «IIprcrocoOICHHOCTh 4YeNoBeKa K pa3HbIM YCIOBHSAM cpelbl. BimsHue reorpaduyeckodl cpenpl Ha
MOpP(]oIIOTHIO M (PU3HOIOTHIO YETIOBEKa»

Paznen 8. Opranu3mbl M OKpy:Kawuias cpeaa

Tema 8.1.
Okonorus
Kak Hayka. Cpelsl )KU3HH.
Okonorndeckne GaKTOPbI

Cojepxanue yaeOHOro MaTeprana

OKoJorus Kak HayKa. 3aJaud M pa3fesbl 3KOJOTUH. MeToIbl 9KOJIOTHYECKHX HCCIICIOBAaHUH. DKOJIOTHYECKoe
MHPOBO33pPEHHE COBPEMEHHOTO denoBeka. Cpexpl OOMTaHWS OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3IYILIHAs,
MTOYBEHHAS, BHYTpHOpPTaHU3MEHHAs. JKoJormueckue (aktopsl. Kiaccmdukanms skonmormdeckux (pakTopos:
abuoTHyeckne, OHOTHYSCKHE W aHTpONOreHHble.  JleficTBHME  JKOJOrMYecKHX  (akTOpoB  Ha
oprann3Mel. AOHoTHYecKne (aKTOpBI: CBET, TeMIeparypa, BiaxHocTh. doromepmommsm. Ilpucnocobrenus
OpPraHM3MOB K JeHcTBHIO abuormueckux (akropoB. bruonornueckue putmsl. brortnueckue ¢axrtopsl. Bust
OMOTHYECKMX B3aMMOJCHUCTBHN: KOHKYPEHIMS, XHUIIHHYECTBO. [lapasuTus3M, MyTyaau3M, KOMMEHCAIH3M
(KBapTHPAaHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HeHTpaau3M. 3HaueHne OMOTHYECKUX B3aWMOACHCTBUI IUIs
CYIIE€CTBOBAHUA OPraHN3MOB B ITPUPOTHBIX COOGHIGCTBaX

Tema 8.2.
DKOJIOTHYECKUE
XapaKTEePUCTUKU

MO JISIIUHN

Copeprxanue yaeOHOTo MaTepraia

DKOJOTrHYECKUE XapaKTCPUCTUKU TIOITYJIALNH. OCHOBHBIE TIOKAa3aTeln TIOITYJIAIIAN: YUCIIEHHOCTD, TINIOTHOCTB,
POKAACMOCTb, CMCPTHOCTD, HIPUPOCT, MUT'pALIUA. I[I/IHaMI/IKa YHCJIICHHOCTHU MOITYJIAINN U eé peryaanus

HpaKanecxoe 3aHATHC

Ne 11 «IToacd€r MIIOTHOCTH NOMYJISIIUI Pa3HBIX BUJIOB PACTEHUID

OK-01, OK-02,
OK-04, OK-07
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Pa3zngen 9. Coo01ecTBa M IKOJOrHYeCKHE CHCTEMBI

Tema 9.1. Copeprxanue yueOHOro MaTepuaia
CoobmiecTa opranu3MoB, | CoolmecTBO OpraHu3MoB — OnoneHo3. CTpyKTyphl GMOIEHO3a: BHMAOBAs, MPOCTPAHCTBEHHAS, TpOohHUECKas
9KOCHCTEMBI (mumeBast). Buasl-nomMmuHaHThL. CBS3U B OMOIICHO3E.
DKkonorudeckne cucTeMbl (dKocucTembl). [loHsATHE 00 »KOcHcTeMe U OmoreoneHo3e. DyHKIMOHAIBHBIC
KOMITOHEHTBI 3KOCHCTEMBI: TIPOAYIICHTHI, KOHCYMEHTBI, peyleHTh. KpyroBopoT BemecTB U MOTOK SHEPTUH B
skocucteme. Tpodudeckue (THIIEBBIC) YPOBHHU SKOCHCTEMEI. [InmieBbie memu u cetr. OCHOBHBIC TTOKA3aTEIH
9KOCHUCTEMBI: OHMOMacca, MPOAYKIHUSA. IJKOJOTHYCCKAC MHUPAMHUJBL: MPOIYKIUH, YUCICHHOCTH, OHMOMACCHI.
CBoIicTBa HKOCUCTEM: YCTOWIMBOCTh, camoperyisiius, pazsutue. Cykieccus
Tema 9.2. Copeprxanue yaeOHOTO MaTepuaia

IIpuponanbie 5KOCHCTEMBI

ITpuponHbIe SKOCHCTEMBI. DKOCHCTEMBI PeK M 03Ep. DKOCHCTEMAa XBOHHOTO WM MIMPOKOIMCTBEHHOTO JIEca.
AHTpONOTEHHBIE 3KOCHCTEMBL. ATPO3IKOCHCTEMBI. YPOO3KOCHCTEMBI. buomormyeckoe M XO3SHCTBEHHOE
3HAQUEHHWE arpo’KocHcTeM M ypOoskocucTteM. buopasHooOpasme kak (DakTOp YCTOHMUMBOCTH 3SKOCHCTEM.
CoxpaHeHnne OHOJIOTHYECKOro pa3HooOpa3ust Ha 3emiie

Tema 9.3.
Bbuocdepa —
rinobanpHas

IKOCcHcTEMA 3eMIu

Coneprkanue yueOHOro MaTepralia

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiisl, cocrtaB u cTpykTypa Ouocdepsl. XKuBoe BemecTso u ero
¢byuknuu. OcobeHHOCTH OHOChEeph! Kak II100aTbHON IKOCUCTEMEBI. JJuHaMUYecKoe paBHOBECHE U 00paTHas CBSA3b
B Onocgepe. KpyroBopoThl BeliecTB # OMOreOXMMHUYICCKHE UKl JIEMEHTORB (YIiIepoa, a30Ta). 30HaIbHOCTh
o6uocdeprl. OCHOBHBIE OMOMBI CYIIIH

Tema 9.4.
BrusiHue aHTPOIIOTEHHBIX
(haxTopoB Ha Ouochepy

IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/lep:KaHue (CoiepKaHue NPUKJIATHOI0 MOAYJIsT)

YenoseuecTtBOo B Onocdepe 3emian. AHTpONOTeHHbIE W3MEHEHHA B Omocdepe. [mobanbHBIE HKOIOTHYECKHE
npobiiembl.  CocyliecTBoBaHHE NpUpPOJAsl M denoBedecTBa. CoxpaHeHWe Onopa3sHOOOpa3HWs Kak OCHOBa
ycroiunBocTH 6nocdepsl. OCHOBa pallMOHAILHOTO YIIPABICHHS IIPHPOHBIMU PECYPCAMH U MX UCTIOIB30BaHHE.
JlocTrkeHust GMOJIOTHU M OXpaHa MPHPOIBI

IpakTryeckoe 3aHsaTHe (Ha BRIOOD MpENoaBaTesis)

No 12 «OTX06I TPOU3BOJCTBAY

I «JKOJIOTUYECKUE aCIIEKTHI TPO(ECCHOHATBEHOM AESTEIEHOCTI
i «IIpodprnakTrka mpodeccHoHATBEHBIX 3200JICBaHHI)

i «BJnsiHEEe TPOU3BOACTBEHHBIX (h)aKTOPOB Ha OPraHH3M YEJIOBEKa»

Tema 9.5.
Brausnaue cornuanbHo-
IKOJIOTHYECKHX (DaKTOPOB
Ha 37I0POBBE YCIIOBEKA

IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/Iep:KaHue (Coiep:KaHue NPUKJIATHOI0 MOAYJIsT)

3110poBBE U €ero cocrabisitoie. GakTopbl, OJIOKHUTENBFHO U OTPULATENIFHO BIHSIONINE Ha OPIraHU3M YeJIoBeKa.
[TpoGnemMa TEXHOI'CHHBIX BO3ACHCTBUII Ha 30pOBbE 4YENOBEKa (DIEKTPOMATrHUTHBIC IIOJISi, OBITOBas XUMWUS,
M30BITOYHBIE IIYMBI, paguanys M T.I1.). AjanTanys opraHu3Ma 4ejoBeka K (pakropaM OKpY>KaroIIed Cpebl.
[MpuHuunel  GopMUpOBaHHs 3I0pOBbecOeperamoniero noseacHus. @Dusndeckas aKTUBHOCTh U 3/I0POBBE.
BroXMMHUYECKHE aCIIeKThl PALMOHATIBHOTO IIUTAHUS

JlabopaTopHbIe 3aHATHA

Ne 3 «YMcTBeHHast pabOTOCIIOCOOHOCTD)

wi «BnusHue abuotuueckux (HAaKTOpOB HAa YeloBeKa» (B KAYeCTBE TPHUITEPOB, CHIDKAIOIIUX
paboTOCIIOCOOHOCTh, HCIOJIB30BaTh YCIOBUS OCYIICCTBICHUS MPOPECCUOHANBHOW JEATEIIEHOCTH: IIYM,
TeMIeparypa, Qu3ndecKkas Harpys3Ka u T.1I.)

OK-01, OK-02,
OK-04, OK-07
MK 3.1
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Pazgen 10. Cenexkuus opra

HHU3MOB, OCHOBBI OHMOTEXHOJIOTHH

Tema 10.1.

Cojepxanue yaeOHOro MaTepuana

Cenekuus
KaK HayKa U Mporecc

Cenexmus Kak HayKa U mporiecc. 3apoxaeHue celIeKnu 1 qoMectukanus. Yuenne H. Y. BaBmioBa o meHTpax
MHOT000pa3ust U MPOUCXOXKACHUS KYJIbTYPHBIX pacTeHWH. LIeHTpBI MPOMCXOXKACHUS JTOMAIIHUX >KABOTHBIX.
Copr, mopoJia, IITaMM. CoBpeMeHHbIE METOJBI CEJIeKIINH. MaccoBsrit
1 WHIUBUIYaTbHBIH OTOOPHI B CENCKIIMHM PAacTeHWH M >KUBOTHBIX. OIeHKa SKCTephepa. BIm3kopoacTBeHHOE
CKpenuBanne — MHOpuauHT. YncTas nuaus. CKpelrBaHue YUCTHIX THHAN. ['eTepo3uc, wim THOpuIHas CHia.
HeponcteenHoe ckpermmuBanue — ayropuauHr. OtaanéHHas TuOpuamsanus U e€ ycmexu. VCKyccTBEHHBIN
MyTareHe3 U NoJlyueHHe NOJUIIIOUA0B. JIOCTI)KEHNS CeNeKIIMU pacTeHUH, dKUBOTHBIX U MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBBI OHOTEXHOJIOTHH

broTtexHonorust kKak oTpacib Mpou3BOACTBa. [ eHHass WHXKeHepus. DTanbl co3nanus pexkombunantHoi JJHK u
TpaHCTeHHBIX opraHu3MoB. Kiierounas unxeHepus. Knerounsle KyapTypbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHUE
pactenmii. KioHmpoBaHWE BBICOKOTIPONYKTUBHBIX CEIBCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE WU
strdeckue mpobdaembl. MO — reHeTHYecKH MOIU(HUIIMPOBAHHBIC OPTaHU3MBI

Tema 10.3.

IIpodeccuonalibLHO OPHEHTHPOBAHHOE CO/lep:KaHue (Coiep:KaHue NPUKJIATHOT0 MOAYJIsT)

buorexnonorun
B J)KU3HU U podeccuut

OCHOBHBIC HAIIPABJICHUS COBPEMECHHO OMOTEXHOJIOTHH B IPO(PECCUOHATBHOM ICATEILHOCTH YeIOBEKa. MeTOo b
OUOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHKa OHOTEXHOIOTHYECKHAX
W TEHETHYCCKUX OKCICPUMEHTOB. IIpaBmia TMOMCKAa W aHaiM3a OMOIKOJIOTHYECKOH HH(pOpMAUU
U3 Pa3MTUYHBIX UCTOYHHUKOB (HaydHas W y4eOHO-Hay4Has JIMTepaTypa, CPeICTBAa MacCOBOM MH(pOpPMAaNNH, CeTh
WHTepHET U Apyrue)

HpaKTH‘IeCKoe 3aHATUC

Ne 13 Keiicel Ha aHanu3 WHQOpPMAIMK O HAYYHBIX JOCTHXKCHHUSAX B 0O0JACTH TEHETHYCCKHX TEXHOJOTHH,
KJIETOYHOH MHIKEHEPUH, TTMIIEBbIX OMOTEXHOJIOTHH.
Ne 14 3amura keiica: mpeacTaBICHNE Pe3yIbTaTOB PEIIEHHUs KEHCOB (BBICTYIIICHHE C IIPE3eHTaHE)

OK-01, OK-02,
OK-04, OK-07
MK 3.1

Paznen 11. Pemenne Keiico

B B 00J1aCTH OHOTEXHOJIOI M

Tema 11.1

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/lep:KaHue (Coiep:KaHue PUKJIATHOI0 MOAYJIsI)

buorexnonorun
B [IPOMBIILJIEHHOCTH

Pa3BuTne MpOMBIIUICHHOW ONOTEXHOIOTHH U €€ TPUMEHEHHE B KM3HU YEJIOBEKa, TONUCK M aHaIn3 MH(HOPMALIIH
U3 pa3lInuHbIX UCTOYHHUKOB (Hay4yHas M ydeOHO-Hay4Has JMTeparypa, CpeJICTBa MacCOBOH MH(pOPMAINH, CETh
WurepHeT u apyrue)

[IpakTHueckue 3aHsITUS

Ne 15 Keticsl Ha aHamN3 HHPOPMAITUH O PA3BUTHH MPOMBIIIJICHHOW OHOTEXHOJIOTHH (110 MUHU-TPYTIIIaM).
Ne 16 3anura Keiica: mpeCcTaBICHUE PE3yIbTATOB PEIICHHs KeHCOB (BBICTYIUICHUE C MIPE3CHTaMeH)

OK-01, OK-02,
OK-04, OK-07
K 3.1

IIpomeskyTounas arrecrauus (auddepeHnInpoBaHHEIN 3a4eT)

Bcero:

72
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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
ob6pazoBanus / B. H. Apsirun [u 1p.]; mox penakmueit B. H. Speiruna. — 2-e us .
— Mocksa: U3aatensctBo FOpaiit, 2022. — 378 c.

DJIeKTPOHHbIE U3aHMS

1. Bbuonorus. 10-11 knace (yriyOIeHHBIN YPOBEHD): YUEOHUK JIJIsI CPETHEr0 OOIIEro
obpazoBanus / B. H. SIpeirun [u ap.]; mox obmieit pegakuueit B. H. Speiruna. —
2-e w3n. — Mocka: M3narensctBo FOpaiit, 2022. — 357 ¢. — (Hapoanoe
npocBemenue). — ISBN 978-5-534-15630-0. — Tekct: 3IeKTpOHHBIA //
OO6pazoBaTenbpHas matdopma Opaiit [caiT]. — URL:
https://urait.ru/bcode/509241
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. 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
JlonoTHUTEIbHbIE HCTOYHUKH

. Teitnop J. buonorusi: 8 3 1. T. 1 / JI. Tetinop, H. I'pun, V. Crayt; nox pex.P.
Comepa ; nep. 3-ro anri. u3a. — 14-e u3ga. —M. : Jlaboparopus 3Hanuit, 2022 —
454 c.

. IlaBnoBa, E. MH. DKOJIOTHS: YYEOHUK M TPAKTUKYM IS CPEIHETO
npodeccronansHoro odpazoBanus / E. U. ITasnosa, B. K. HoBukoB. — Mockaa:
NznarensctBo KOpaiit, 2022. — 190 c.

. Epemuenko, O. 3. buonorusi: ydenne o Oumocdepe: ydeOHOE mocobue st
cpennero npodeccuonanbHoro obpaszosanus / O. 3. Epemuenko. — 3-e u3.,
nepepab. u non. — MockBa: U3narensctBo FOpaiit, 2022. — 236 c.

. biunos, JI. H. Dkonorus: yueOHoe nmocodue ajsi cpeaHero npodeccuoHaaIbHOTro
obpazoBanus / JI. H. biunos, B. B. IlonskoBa, A. B. Cemenua ; noa oOieit
penakuueit JI. H. bimnoBa. — Mocksa: U3znarensctBo FOpaiit, 2022. — 208 c.

. bproxanp, ®. ®. IIpombiniieHHas 3kojorus: yuyeonuk / ®.d. bproxans, M.B.
I'padkuna, E.E. Cno6nskoBa. — MockBa: ®OPYM: UH®PA-M, 2022. — 208 c.
. Hecmenora, H. H. Dxonorust yenoBeka: y4eOHUK U MPAKTUKYM I CPEIHETO
npodeccuonanpHoro o6pazosanuss / H. H. HecmenmoBa. — Mocksa:
NznarensctBo KOpaiit, 2022. — 157 c.

. buonorus nns mpodeccuit U CHeMUAIBHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HAy4YHOTO mpoduiei: y4eOHHK I CTyA. YUYPSXKACHHWA cpen. mpod.
obOpazoBanus / B. M. Koncrantunos, A. I'. Pezanos, O. E. ®aneea; mox pexn. B.
M. KoncrantunoBa. — M. : M3narenbckuit ieHTp «Akaaemus», 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, 9.511-o/c, 10.1, | npakTHYECKUX padbOT

10.2, 10.3M-0/c, 11.1M-0/c | 3ammTa TBOPYECKUX PadOT
3aIJ_II/ITa UHAWBHUYAJIbHBIX
MIPOEKTOB

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

[IK 2.3. Co3naBaTh ycnoBust AJis
COXPAaHHOCTHU KOJMYCCTBCHHBIX
n Ka4C€CTBCHHBIX
XapakTepUCTUK  ToBapa B
COOTBETCTBUM C TPEeOOBAHUSIMHU
HeﬁCTBYIOIIIHX CaHUTAapHBIX
IMpaBHJI HA Pa3HbIX dTalax

TOBAPOABHIKCHUS.

Tema 9.1.-9.5;10.1-10.3;
11.1

[IpencraBnenue ycTHBIX
COOOIIIEHUH C Tpe3eHTaIUEH,
MOATOTOBJICHHBIX 110 TIEPEUHIO
HCTOYHHUKOB,
PEKOMEHI0BaHHBIX
Mperno/iaBaTesieM
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