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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI «bBUOJOI'US»

1.1. MecTo AUCHUILIMHBI B CTPYKType 00pa3oBaTe/ibHOIl MPOrpaMmbl
Cclio

1.1. MecTO TUCUMIIJIMHBI B CTPYKTYPe OCHOBHOI NMpPodecCHoHATIbLHOM

o0pa3oBaTeJbHON MPOrpaMMBbI

ObmeoOpa3oBaTenbHas aucuuiinHa «buosjorus» wuzydaercs Ha 6a30BOM
ypOBHE B  0O0HIE0Opa30BaTE€IbHOM IIMKJIE Yy4€OHOro IJIaHa  OCHOBHOM
npodeccuoHanbHOM 00pa30BaTENbHON MPOTpaMMBbl. TpPyA0EMKOCTh JAUCHIUTIIHHBI
«buonorus» Ha 0a30BOM YpOBHE COCTaBIseT 78 4aca, U3 KOTOpPbIX 12 yacos
BKJIIOYAET NPOo(hecCHOHATBbHO-OPUEHTUPOBAHHOE COACpPKAHUE, YCUIMBAIOILEE
npo(eCCHOHANIBHYIO  COCTABIIOIIYI0 10  KOHKPETHOM mpodeccun  uiu
cneruanbHocTh B 3aBUcuMocTu oT ®I'OC CIIO npodeccun/cnenuaibHOCTH.

[TpodeccnonanbHO-OpUEHTUPOBAHHOE  COACpKAHME  peau3yercss B
NpUKIagHOM Moayne (pazgen S5  “buonorus B XKu3HM) JJISL  BCEX
npodeccuil/cnenualbHOCTE Ha MarTepualle KeicoB, CBS3aHHBIX C aHAJIW30M
uHGOpPMaIlMU O PA3BUTUHU U MPUMEHEHUH OMOTEXHOJOTHM M0 OTpacisM Oyayuiei
po(heCcCUOHATIBHOM JEATEIBHOCTH 00yYaromIuXCsl.

Kpome TOTO, po(eCCUOHATbEHO-OPUEHTUPOBAHHOE coJiepaHue
yUHUTBIBae€TCs B paszaene 4 “Dkoyiorvs” NpHU BHITOJHEHUH Ja0OpPAaTOPHBIX U
MPaKTUYECKUX padoT, CBA3AHHBIX C Oyayiiel NpodecCuOHaTbHON AeSTENbHOCTHIO
oOyuaromuxcs. [lepron o0yuenus: u pacnpeaesaeHue no ceMecTpaM ONpeAeIseTcs
yueOHbIM maHoM BTXKT — ¢unmana PI'YIIC, ¢ yyeTtom noruku (GopMHUpOBaHUS
NPEAMETHBIX PE3yJIbTaTOB, OOUMX M NPO(PECCHOHANBHBIX KOMIETEHIUH,
MEXMPEAMETHBIX CBA3€H € APYrMMHU JUCHUUIUIMHAMU OOLIe00pa30BaTEIbHOTO U
o01enpodeccHoHaIbHOTO ITUKIIOB Yy4eOHOTO TIIaHa.

1.2. lleqtn ¥ NJIaHMPYeMBble pe3yabTAThl 0CBOEHUS TMCUMILINHBI:

Heab: ¢opMupoBaHue y CTYIEHTOB TMPEIACTABICHUS O CTPYKTYPHO-
(YHKIIMOHAJIBHOW OpraHMU3allMi KUBBIX CHCTEM pPAa3HOIO paHra Kak OCHOBBI
NPUHATUS PEIICHUA B  OTHOLIEHMHM OOBEKTOB JKMBOM TIPUPOABI U B
MPOU3BOICTBEHHBIX CUTYAIIMSIX.

3agaum:

1) chopmupoBaTh MOHMMaHUE CTPOCHUS, MHOTOOOpa3usi U OCOOEHHOCTEN
KUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHU3AlMM, 3aKOHOMEPHOCTEH MNpOTeKaHUs
OMOJIOTMYECKUX TIPOLIECCOB W SIBJICHUW B OKpYXKaloIIell cpene, IeJI0CTHOM
Hay4YHOM KapTHUHBI MUPA, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHUS ONPEACIATh KUBbIE OOBEKTHI B IPUPOJIE; IPOBOIUTH

HAONIO/IEHUsI 32 OSKOCHUCTEMaMH JJIsl BBISIBICHHUS €CTECTBEHHBIX U
AHTPOTOTeHHBIX W3MEHEHUH, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHUH,




3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIINX OHUOJIOTHMYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUN C COONIOACHUEM TMpaBUiI 0OE30MacHOTrOo
oOpaiieHus ¢ 00beKTaMU U 000pPYIOBaHUEM;

4) pa3BUTh YMEHHUS HCIOIb30BaTh HHOOpPMAIUMIO OHOJIOTUYECKOIrO
XapakTepa U3 pa3InyHbIX UCTOUHUKOB;

5) cdopmupoBaTh yYMEHHsS IMPOTHO3UPOBATH  MOCIEJACTBUS  CBOEH
JEATEILHOCTH TI0 OTHOIICHUIO K OKPY’KaIoIIe cpene, COOCTBEHHOMY 3/10POBbIO;
00OCHOBBIBaTh M COOIIOATH MEPHI MPO(PHIAKTUKH 3a00ICBaHUA.

6) chopmupoBaTh MOHMMAHUE 3HAYUMOCTH TOCTHDKCHHH OHMOJOTHYECKOMN
HAyKM M TEXHOJOTHMH B MPAKTUYECKOW JEATEIBHOCTH 4YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHil.




Koa u Ilnanupyemsie pe3yJbTAThl 0CBOCHHMS AUCHHILINHBI

HanMeHOBaHHe

q)OPM“PyeMHuX O6ume’- I[I/Iculzlr[.m/mapﬂl,le2

KOMIIeTeH Ui
OK O01. Bribupats | JInuHOCTHBIE pE3ynbTaThl JODKHBI OTpaxarh B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUI O MECTE M POIH OHOIOTUN
croco0bl  pelieHus | TPYAOBOIO BOCIIUTAHUS: B CHCTEME HAay4yHOro 3HaHUS; (QYHKLUHMOHAJIBHOH TIPaMOTHOCTHU
3aja4 - TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MAacTEpCTBA, | YENIOBEKa IS PELICHUS KU3HEHHBIX MPOOIeM.
npodeccCHOHAIBHON | TpyAoIooue; I1P6 2. CdhopMUpOBaHHOCTb YMEHMsI PACKpBIBATh COJEp)KaHHE
JeSTENIbHOCTH - FOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOIMUECKOMN OCHOBOIIOJIATAIONIMX ~OWOJIOTUYECKUX TEPMHUHOB W TOHSTHIA:
IPUMEHUTEIBHO u COLIMAJILHOU HalpaBJIEHHOCTH, CIIOCOOHOCTb | XHU3Hb, KIJIE€TKa, TKaHb, OpraH, OPraHWU3M, BUJ, MOIMYJALMS,
K Pa3NUYHBIM | HHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHATE | IKOCHCTEMa, OnoleHo03, Onocdepa; Mmerabonmn3M (0OMEH BEIIECTB
KOHTEKCTaM TaKylo JesTeIbHOCTD; U NOpeBpallleHHe SHEepruM), TIoMeocTa3 (caMoperyssius),

- HWHTEpEC K paM4HbIM cdepaM MnpodecCHOHATHHON
JIeATEeILHOCTH.

MeranpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKaTh:
OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENILHO (OPMYJIUPOBATh W aKTyaJM3UPOBATH
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTAaHaBIIMBATh CYMICCTBCHHBIA TNPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accuuKauu u 00001IeHNS;

- OTIPEICIIATH LEH JISATSIILHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B PacCMaTpPUBACMBbIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTaTOB

JCATCIIbHOCTh, OICHHUBATH
oeJjsAM, OILCHHMBATL PHUCKU

OuocuHTe3 Oenka, CTPYKTYpHash OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTb, caMoperyJsinus, CaMOBOCIIPOU3BEICHUE
(penpomyKius), HACJIEICTBEHHOCTD, M3MEHYHBOCTbD,
9HEPro3aBUCHUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aIIusI.

[1P6 3. CdopMHUpPOBAaHHOCTb YMEHMsI PacKpbIBaTh COJEpKaHUE

OCHOBOTOJAralomux OWOJOTMYECKUX TEOPHH U TUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MPOUCXOK/ICHHS )KU3HU U YETIOBEKA.

[1P6 4. CdopmupoBaHHOCTH yMEHUS PacKpbIBaTh

OCHOBOIIOJIAraroIe OMOJIOTHYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Menpnens, T. Moprana, H.W. BaBunosa, O. I'ekkens,

®. Mromnepa, K. bapa), rpanuilbl uX NpUMEHHUMOCTH K YKHUBBIM
CHUCTEMAaM.

ITIP6 5. IlpuobpeTeHne ombpiTa MPUMEHEHHUS OCHOBHBIX METOJOB
Hay4YHOTO IMO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTUH: HAOIIOIeHUS

Y ONMCAHMS )KUBBIX CHCTEM, MPOLIECCOB U SBJIEHUN; OpraHU3aluu

! VKa3bIBAIOTCS INYHOCTHBIE 1 MeTanpeaMmetHeie pe3ynbraTsl 13 ®I'OC COO, B popMupoBaHHH KOTOPHIX YYaCTBYET 001Ie00pa3oBaTeIbHAS AUCIUTLIN HA.
2JJ;I/ICuI/mm/IHale)Ie (mpeMeTHBIE) pe3ybTaThl YKa3bIBAIOTCS B COOTBETCTBUM C MX MOMHBIM niepeuHeM Bo @I'OC COO. [IpeamerHsie pe3yabTaThl 6azoBoro yposHs (I1P0) HymepyroTcs
B cootBeTcTBIH PI'OC COO (IIpuka3z MunobpHayku Poccun ot 17.05.2012 Ne 413 (pemakius ot 27.12.2023 1.).

6




MOCJICICTBHIA JeSITEIbHOCTH;

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BJIaJICTh HABBIKAMH YU4EOHO-HCCIICI0BATEIbCKOM

U TPOCKTHOW JIEATEIHHOCTH, HABBIKAMH pa3pelieHUs
npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTYyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y

€¢ pelICHHs, HAXOJUTh AapryMEHTHl IS JO0Ka3aTelbCTBa
CBOMX YTBEPXJCHUH, 3alaBaTh IapaMeTpbl M KPUTEPUU
pelICHHUS;

- aHaJM3UPOBATh IOJYYCHHBIC B XOJE PEIICHHUS 3aJauu
pe3yNIbTaThl, KPUTUYECKU OIICHUBATh WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;
pa3pabarbIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIIM3a
UMCIOIINXCS MAaTePUATIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

U MPAKTHYECKYIO 00J1aCTH )KU3HEICITCIbHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
oOJacTei;

- BBIBUTaTh HOBBIE WJEH, MpeajaraTb OpPHUTHHAIbHBIE
MOJIXOJTBI U PEIICHUS

U TPOBEACHUS OHOJOTMYECKOr0 OJKCIEPUMEHTA, BbIABUKCHUS
TUIOTE3, BBISBICHHUS 3aBUCUMOCTH MEXAY HCCIIETyeMBIMU
BEJIMYMHAMU, OOBSICHEHUS [TOJIyY€HHBIX PE3yJIbTaTOB

u  (GOPMYIUPOBAHUS BHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
NOHSATUM, TEOPUHN U 3aKOHOB.

I[MIP6 6. ChopMHUPOBAaHHOCTh yYMEHHS BBIICISTH CYIICCTBCHHBIE
OpU3HAKW  BHUPYCOB, KIETOK  TMPOKAPHOT U  DYKApHOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OHOreoleHO030B U HKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIICCTB W TIPEBpAIICHHUS JHEPrUM B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO W DHEPreTUYecKoro OOMeHa, XEeMOCHHTe3a,
MUTO3a, MeHO03a, OIUIOAOTBOPCHUS, Pa3BUTHS W Pa3MHOKCHHUS,
WHAMBHUIYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 60pbObl 3a
CYIIECTBOBaHHE, €CTECTBEHHOrO 0TOOpa, BHUI000pa30BaHHMA,
MPUCIIOCOOTICHHOCTH OpPraHU3MOB K cpejle OOUTaHUS, BIUSHUS
KOMIIOHCHTOB 3KOCHCTEM, aHTPOIIOT€HHBIX N3MECHECHUN

B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B Orochepe.

I[IP6 7. CdopMUPOBAHHOCTb YMEHUS HPHUMEHSTH I1OJTYYEHHbIE
3HaHUS i1 OOBSCHEHHS OMONOTUYECKUX MPOIECCOB U SIBJICHHIA,
JUTSL IPUHATHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

c 1enplo oOecrieyeHHs O€30MACHOCTH CBOErO 3JI0POBbS U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIIOACHHS 30pOBOTO 0o0Opaza
YKU3HU, HOPM TPaMOTHOTO TTOBEICHUS B OKPYKaOIIel MPUPOTHON
cpelie; TOHMMaHUe HEOOXOIMMOCTH HCITOJIB30BAHUSI JIOCTHKEHUH
COBPEMEHHOW OHOJOTHH U OMOTEXHOJOTHH i1 paliOHAIBLHOTO
MIPUPOIOTIOIB30BAHHS.

I[MP6 8. CdopmHupOBaHHOCTH YMEHHUS peuiaTh OHOIOTUYECKUE
3aJ1a4y¥, COCTABIISATH TCHOTUITMYECKHE CXEMbI CKPEIINBAHUS

JUIS pa3HBIX THIIOB HACTENIOBAaHUS MPU3HAKOB Y OpPraHU3MOB,
COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB M YHEPTHH B IKOCHCTEMaX
(uernu muTaHUs, MUIIEBLIE CETH).

I[IP6 9. CdopMupOBaHHOCTP YMEHHH KPUTHYECKU OIEHUBATH
nH(OpPMALIHIO  OMOJIOTUYECKOTO  COJNEPIKAHMS, BKIIIOUYAIOIIYIO




NICEBJOHAYYHbIE 3HAHUS W3 PA3IMYHBIX HCTOYHHUKOB (CpeAcTBa
MaccoBO HMH(OpPMALMU, HAYYHO-TIONYJSIPHBIE MaTepUabl);
UHTEPIPETUPOBATD ATHYECKUE aCTEeKTHI COBPEMEHHBIX
HCCICIOBAHUM B  OHOJIOTMH, MEIMIUHE, OHOTCXHOJIOIHU,
paccmartpuBaTh  TJIOOATbHBIE — SKOJOTHMYECKHE  MPOOJIEeMbI
COBpEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHID K HHUM
COOCTBEHHYIO MO3UIIUIO.

IMIP6 10. ChopmMupoBaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIE
MUCbMEHHBIE M YCTHBIE COOOIICHHS] HA OCHOBE OMOJIOTHYECKOU
uHpOpMAIlMd M3  HECKOJNBKMX  HCTOYHUKOB,  I'PAMOTHO
MCIOJIb30BaTh MOHATUIHBIN amnmnapar 6MoJI0Tuu

OK 02.
HcnonwzoBars
COBPEMEHHBIC
cpeacTBa  IOMUCKA,
aHajamn3a

U UHTEepIpeTauuu
uHpOpMaLUN

U MH(POPMAIMOHHbIE
TEXHOJIOTUH TUTSt
BBINIOJIHEHHS  3aja4
npodecCuoHATbHON
JeATETbHOCTH

JluyHOCTHBIE PpE3yJbTAThl JOJIKHBI
[IEHHOCTH HAYyYHOTO MO3HAHUS:
-c(hopMHUPOBAHHOCTE MHPOBO33PCHHSI, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHON
MPaKTUKH, OCHOBAaHHOTO Ha JAaiore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa

B MOJIMKYJIBTYPHOM MHDE.

MeTtanpeaMeTHbIe pe3ynbTaThl IOJKHBI OTPAKAaTh:
OBnaneHne yHUBEPCAIbHBIMU YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMH:

B) paboTa ¢ uHpopmanuei:

- BIIaJIeTh HaBBIKaMU TONy4eHUs! HHPOpMaIuu

W3  HWCTOYHUKOB  Pa3HBIX  THUIIOB,  CaMOCTOSITEIIHHO
OCYILIECTBIISAITh MTOUCK, aHATN3, CUCTEMATU3AIUIO

Y UHTEPIpETAIUI0 HHPOPMALIMKA PA3THYHBIX BUIOB U (popm
MIPE/ICTABIICHHUS;

- OIIEHUBATh JIOCTOBEPHOCTD, IETUTUMHOCTh UH(OPMAIIUH,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

OTpakaTb B YacCTH:

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH

B CHCTEME HAYYHOIO 3HaHMs; (YHKIHMOHAIBHOW T'PaMOTHOCTH
YEJIOBEKA JIJIS PEIICHUS )KU3HEHHBIX MPOOJIeM.

I[IP6 7. CdopMUPOBAaHHOCTh YMEHHUS MPHUMEHSTH IOJTYYECHHbIE
3HAHUS I OOBSCHEHHS OMOJIOTHYCCKUX TPOIECCOB U SIBJIICHUH,
JUTSL IPUHSATHS IPAKTUYECKUX PEIICHU B TOBCEIHEBHOM JKU3HU

c uenbto oOecriedeHHs O€30MACHOCTH CBOErO 3/0pPOBbsSl U
3JI0pOBbsl OKPY)KAIOIIUX JIFOJIEH, COOMI0IEHUsT 3M0POBOro oopasa
YKU3HHU, HOPM TPAMOTHOTO MOBEJICHUS B OKPY>KAIOIIEH TPUPOTHOM
cpelie; MTOHUMaHUe HEOOXOIUMOCTH HCMONB30BAHUS JTOCTUKEHHM
COBPEMEHHOM OMOJOrMH M OMOTEXHOJOTHH Uil paluOHAIBLHOTO
IPUPOJONOIB30BAHMS.

I[TP6 10. ChopMupoBaHHOCTH YMEHUW CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIICHMS] HAa OCHOBE OMOIOTUYECKOU
vHpOpMallMM W3  HECKOJbKHUX  HMCTOYHHUKOB,  TPaMOTHO
UCTIONIb30BaTh OHATUHHBIN amnmnapar OMoJI0THU

OK 04. O¢ddexTuBHO
B3aMMOJIEMCTBOBATH
u paboTaTh

B KOJUIEKTHBE

U KOMaHJie

JImgyHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpaXXaTb B YaCTH:

OCHHOCTH HAYYHOI'0 NO3HAaHWA: OCO3HAHUC [NCHHOCTU
Hay‘-IHOI\/’I JCATCIIBHOCTH, T'OTOBHOCTbH OCYIICCTBJIATH
IMPOCKTHYIO n HCCIICAOBATCIILCKYIO JACATCIIBHOCTD

WHJIWBUYAJIbHO U B I'PYIIIC.

ITP6 5. IlpuoOpereHne ombITa MPUMEHEHHUS OCHOBHBIX METOJ/IOB
Hay4YHOTO MO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTUH: HAONIONCHUS U
OTIMCAHUs )KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUM; OpraHU3aINH U
MpoBeJIeHUs]  OWOJIOTUYECKOTO  AKCIIEPHUMEHTa,  BBIIBUKCHHS
TUTIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXAY HCCICTyEMBbIMU




MertanpeaMeTHbIC PE3yIbTaThl JOJDKHBI OTPAKaTh:
OsgnagcHue YHHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl 1€ TEIbHOCTD:

- IOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHTHON

Y MHIUBHUIYAJILHON paboTHI,

-  [pUHUMATh  [eId  COBMECTHOH  JIeATelIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JICUCTBUS

0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JICWCTBUU,
pacrpefenarb pPOJM € YYETOM MHEHUW YYaCTHUKOB

06CY)KI[EITI> PE3YJIbTAThL COBMECTHOM pa6OTI>I

BEJTMYMHAMU, OOBSICHEHHSI TIOJTYYEHHBIX Pe3yIbTaTOB
u  (GOPMYTUPOBAHUS BHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
MOHATHI, TEOPUM U 3aKOHOB

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpY>Karoleu

cpenpl,
pecypcocOepexeHn
10, MIPUMEHSATD
3HAHUS

00 H3MEHCHHUU
KJIMMAaTa, MPUHLIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTHuBHO
JIeMCTBOBATH

B YpE3BbIYANHBIX
CUTYaIHAX

JIn4yHOCTHBIE pPE3yNbTaThl JOJKHBI OTPa)KaTb B YaCTH:
9KOJIOTUYECKOTO0  BOCIUTAaHHA: -  C(HOPMUPOBAHHOCTH
AKOJIOTMYECKOU KYJIbTYpPbl, IOHUMAHHUE BIVSHUS COLMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHOM

U COIMAIBHOW Cpe/bl, OCO3HAHHE TI00aJbHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IUIAHAPOBAaHWE U  OCYLIECCTBICHME  JIEUCTBUM B
OKpY’Kalollled cpe/ie Ha OCHOBE 3HAHMS LEJEel yCTOMYUBOIO
pa3BHUTHS YEIOBEYECTBA;

- AKTHUBHOE HENPUATHE JEUCTBUU,
OKpYKaroIlei cpese;

- YMEHHE IIPOTHO3UPOBATH HeOIaronpusITHbIE
DKOJIOTUYECKHE MOCIEACTBUS NMPEAIPUHUMAEMBIX JEHCTBHM,
MPEAOTBPALATh HX;

- pacuMpeHue OmbITa
HaIIPaBJIEHHOCTH.
MeTtanpeamMeTHbIE PE3YAbTAThI TOJKHBI OTPaKaTh:
Osnajenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cCOBMeCTHas JIeITEIIbHOCTD:

- MIOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHHOM

Y MHIUBHUIYaJbHON pabOTHI,
- NPUHUMATh 1IN

MNPUHOCAIINX BpCA

JIESITEILHOCTH  DKOJIOTHYECKOM

COBMECTHOM JIeSITEIbHOCTH,

I1P6 5. IlpuoOpeTeHHe OMbITa MPUMEHEHHSI OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS

Y OTHMCAHUS KHUBBIX CHCTEM, IPOIIECCOB U SBJICHUI; OpraHU3aIiN
U TPOBEACHUS OHOJOTMYECKOTO OJKCIEPUMEHTA, BbIABUKCHUS
THIIOTE3, BBIIBICHUS 3aBHCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMUYMHAMU, OOBSICHEHUS MTOJIyY€HHBIX PE3yIbTaTOB

U (opMynMpoBaHHMS BBIBOJAOB C WCIIOJIB30BAaHUEM HAYYHBIX
MOHSITUI, TEOPHIl U 3aKOHOB.

[TP6 6. ChopMupOBaHHOCTb YMEHHS BBIACISTH CYIIECTBEHHBIC
OpU3HAKU  BUPYCOB, KJIETOK  IPOKAPHOT M  IYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeo1IeHO30B U 3KOCHCTEM; OCOOEHHOCTH IPOLECCOB OOMEHa
BEIIECTB M TIPEBpAILlICHUs] HPHEPTUM B KIETKe, (OTOCHHTE3A,
IUITACTUYECKOTO M HHEPreTHYecKoro oOMEHa, XEMOCHHTE3a,
MHUTO3a, Mel03a, OIUIOJOTBOPEHHS, Pa3BUTHS M PAa3MHOXKEHUS,
WH/IMBUYaJILHOTO Pa3BUTHS OpraHn3Ma (OHTOreHe3a), 60pbObI

3a CyIIECTBOBAaHUE, E€CTECTBEHHOIo 0TOOpa, BHUI000pa30BaHUA,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOUTaHMS, BIUSHHA
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIIOTCHHBIX N3MEHEHUH

B DKOCHUCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpaIllEHUE SJHEPTUU B Orocdepe.

I1P6 7. CdhopMHpPOBaHHOCTH yYMEHHUS NPUMEHATH MOJy4YEHHbIE
3HaHUS Ui OOBSICHEHUS] OMOJOTMYECKHX IMPOIECCOB M SIBICHUH,




OpPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIKCHHIO: COCTaBIATh IJIaH  JICMCTBHIA,
pacnpenensiatb poJM € y4ETOM MHEHUHA YYaCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOU PaOOTHI

JJIA IIPUHATHUS TPaKTHYCCKUX peIHeHPII;'I B HOBCGHHCBHOﬁ KHU3HU

c 1menplo oOecrmeyeHHs OE30MAaCHOCTH CBOEr0 370POBbI U
3JI0pOBbsl OKPYKAIOIIUX JIFOJIEH, COOMI0IEHUS 310pOBOro 00pasa
JKA3HU, HOPM I'PaMOTHOI'O OBEJECHUS B OKPY>KAIOLIECH TPUPOIHOU
cpelie; MTOHMMaHUe HEOOXOMMOCTH HCIOJIb30BAHUS TOCTUKEHHM
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH JUIS pallOHAILHOTO

IMPUPOIOITOJIb30BAHUA

K 1.1
DKCITyaTUpOBAaTh
MOJBUKHOU COCTAB.
[IK 1.2
IIpousBoauTh
TEXHUYECKOE
o0cimy>)KuBaHUE U
PEMOHT HOJIBUKHOTO
COCTaBa KEIIe3HBIX
JIOpOT B
COOTBETCTBUHU C
TpeOOBaHUSAMU
TEXHOJOTHIECKHIX
IPOIIECCOB.

c(hOPMHUPOBAHHOCTH 3HAHUS O TEXHOTEHHBIX BO3JCHCTBHSIIX
Ha 37I0POBbE YeJIOBEKa (3JIEKTPOMArHUTHBIE MOJIsA, OBITOBAS
XUMHS, U30BITOYHBIEC ITYMBI, paAHAIUS U T.11.) ¥ IPUHLIUIIBI
3J10pOBbECOEpEraroIero noBeACHUS;

c(hOpMHUPOBAHHOCTH 3HAHUS 00 0TX0JaX, 00PA3YIOIIUXCS HA
paboueM MecTe / Ha ATamax MpPOU3BOJICTBA, CBSI3aHHBIX C
orpeiesieHHOM Mpodeccreit/CrenualbHOCThIO;
c(hOpPMHUPOBAHHOCTH MOHATHUS O PECYpCcOCOEeperaronux
TEXHOJIOTHUAX.
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2. CTpyKTypa M coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

Bup yueOHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI

OcHoBHOE coep:kaHue 64
B T.4.

TEOPETHYCCKUE 3aHITHS 35
MIPAKTUYECKHUE 3aHITUS 20
nabopaTopHbIC 3aHATHS 6
KonrponsHas pabora 3
IIpodeccuoHaTbHO OPHEHTHPOBAHHOE ColepKaHMe (ColepKaHue 12
NPHUKJIATHOT0 MOIYJIs1)

Komnnexchotit ougppepenyuposannuiit 3auem 2
UTOIro 78
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2.2. TemaTu4eCKMH IJIAH U COAEPKAHUE TUCHUIIIHHBI

HanMeHoBaHme Coz[ep;lcaﬂgne y4eOHOro Mmarepuasa (0CHOBHOE U npoc[)eccnonanbﬂou Obnem ®opmupyembie
OpPMEHTHPOBAaHHOE) , JIA00PaTOPHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOAYJ/Ib KOMIIeTeHIIUH
pa3/iesioB U TeM 4acoB
(nIpu HAJIMYMH)
1 2 3 4
Pasznea 1. KileTrka- cTpyKTYpHO-QPYHKIMOHAIbHAS eIMHUIIA KUBOTO 18
Tema 1.1. Copepxanne yaeOHOro Marepuana 2
buosorus buonorus — Hayka o xuBoil npupoae. CBa3u 6M0I0TUU ¢ 0OLECTBEHHBIMU, TEXHUYECKUMHU U
B CHCTeMe HayK. JIPYTUMH €CTECTBEHHBIMHU HayKamu, (pumocodueld, penuruei, STUKON, SCTETUKON U MPaBOM.
Oo0masn Ponp Ouonorun B (QOpMHPOBAHUM COBPEMEHHOW HayyHOM KapTHHbI Mupa. Cucrema
XapaKTepUuCTHKA OMOJIOTUYECKUX HAYK.
JKM3HHI Metoabl MO3HAaHUS >KUBOM MpHUponbl (HAOIIOAEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHUE,
KJIaccupUKalys, MOJIEIMPOBaHHE, CTaTUCTUYECKass 00pabOTKa JaHHBIX). OK-02
JKuBble cucteMsl (OMOCHCTEMBI) KaK MIpeaMeT u3ydeHus ouonorun. OTanuue >KUBbIX CUCTEM
0T HeopraHuueckoil npupozsl. CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue.
YpoBHH OpraHu3aIu ouocucrem: MOJICKYJISIPHO-TEHETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN, MOIMYJISIIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMO - TI€OLEHOTHYECKUNA),
ouochepHsbIit OK-1,  OK-2,
Tema 1.2. Coneprxanne y4eOHOro MaTtepuasia 2 OK-04
XuMHYecKui cocTaB | XMMUUECKUH COCTAaB KJIETKH. XMMHUYECKHUE SJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTBHI. HK 11, 1.2
kJeTku. Boja Bonga m muHepanbHble BemiecTBa. @OYHKIIMM BOJABI U MHUHEPAJIbHBIX BELIECTB B KIIETKE.
¥ MHHepaJIbHbIe ITonnep>kaHue 0OCMOTHYECKOTo OalaHca
BeHIECTBA [IpakTrueckoe 3aHsTue 1
Ne 1 «buonoruueckass pojgb MHUHEpAIbHBIX BEIIECTB B 00ECHEUEHUM >KU3HEIESITEIbHOCTH
OpPraHU3MOB, MIPOSIBIICHUS AMCcOaTaHCa MUHEPATIBHBIX JIEMEHTOBY
Tema 1.3. Conepxanue yueOHOro MaTepuasa 4

3

O0pasoBarenbHas OpraHu3alys BIPaBe CAMOCTOSTEIBHO ONMPEAENAThH MOCIEN0BATEILHOCTh N3YYCHHUS Pa3/IesioB U TeM, BXO/SIIMX B HUX, a TAKXKe IepepacipeieNsiTh KOJIHIeCTBO
4acoB JJIsl OCBOCHHsI OOyYaloUIMMHCS Y4eOHOro Marepuaia, ¢ y4eTOM JIOTHMKH (OPMUPOBAHUS MPEJAMETHBIX PE3YJbTaTOB, OOLIMX W NPOPECCHOHATIBHBIX KOMIETEHIINH,
MEXXIIPEIMETHBIX CBSI3€H ¢ APYTMMH AUCIUINIMHAMH 00I1e00pa3oBaTeNIFHOTO0 U 001IenpodeccHoHaTbHOTo MUKIOB yaeOHoTo miana OI1.
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Bbuogornyeckn
BasKHbIE
XUMHYECKHeE
coeTMHEHHUS

benku. CocraB u crpoeHue 6eIK0B. AMUHOKUCIOTH — MOHOMEpPHI OenkoB. HezameHuMbIe U
3aMEHHUMBIC aMUHOKHCIIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYPHI OEIKOBOIA
MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAS, TPETHUHAS M YETBEPTUYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonorndeckne ¢GyHKIMU OenkoB. DepMEHTBI — OHOJOTHYECKHE
karanu3atopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHH(PUYHOCTD.
Kodepmentsl. Butamunbl. Otinudnst epMEHTOB OT HEOPTaHUYECKUX KaTaTu3aTOPOB.
VYrneBoapl: MoHOcaxapubl (TIIOKO03a, pubo3a U ae30kcuprbo3a), aucaxapuibl (caxaposa,
JAKTO3a) M TOJHMCaxapubl (Kpaxmal, TJIMKOTeH, IeJUII0NIo3a). buomorndeckue QyHKIUH
yraeBonoB. Jlumuael:  Tpuriuuepuabl, (ocdonunuasl, crepounsl. [ 'mapodunbHO-
ruapodoOHbIe cBolicTBa. buonornmveckwe ¢GyHKIMKM JUnUA0B. CpaBHEHHE YTIIEBOOB,
OEeKOB W IUNUAOB KaK HMCTOYHUKOB »Hepruu. HyxneunoBeie kucnotel: JJHK u PHK.
Hykneotuapl — MOHOMEpHI HYKIIEHHOBBIX KucaoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue n
¢bynakiuu PHK. AT®: ctpoenue u pynkumun

JIaGoparopHble 3aHsTHs (Ha BBIOOp IIPENoAaBaTess)

Ne 1 «Onpenenenue ButamuHa C B IPOAYKTaX MUTAHUS

i «OnpeaeneHne HaIuIMs KpaxMaia B IPOJyKTax MUTaHUs

i «['uapopunbHO-THAPOGHOOHBIE CBOWCTBA JTUIHIOBY

win «M3ydeHne KaTaJIuTHYECKOM aKTHBHOCTU ()epMEHTOB (Ha NpUMepe aMuiasbl WIH
KaTaJia3bl)»

Tema 1.4.
CTpyKTypHO-
(pynkuuonanbHas
OpraHu3anms
KJIETOK

Copep:xanne yueOHOT0 MaTepuana

[urtonorus — Hayka o kietrke. Kierounast Teopusi — mpuMep B3auMOJACHCTBUS UeH U (aKTOB
B HayYHOM IIO3HAHUU. MeTo/bl U3y4eHUs KIETKU.

Krnerka kak nenoctHast xuBas cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYTasl Hapy>KHas
MemOpaHna, monekynsl JJHK kak renetnueckuii anmnapar, cucTeMa CUHTe3a Oeka.

Tunsl  kJeTok: JykapuoTHueckas U nOpokapuotrhyeckas. (OCOOEHHOCTH  CTPOEHHUS
npokapuoTuueckon kieTku. Kierounas crenka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KUBOTHOU M rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KIETOK— KIJIETOYHas CTEHKa, INIMKOKaIWKC, uX ¢(yHkuuu. [lnazmaruyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[utoriasma u ee opraHouabl. OgHomemOpaHHble opranounsl kietku: OIIC, ammapar
lNonpmxu, musocombl. [loayaBTOHOMHBIE OpPraHOWBI KJIETKHA: MHUTOXOHJPHUH, IUIACTHIBI.
[Ipoucxoxxaenne MUTOXOHApUN M TwacTul. Buasl mmactuna. HememOpaHHBIE OpraHoubl
KJIETKA: pPUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOIHM, PECHUYKH, >KIYTHKU. DYyHKIHUU
OpraHOMJIOB KJIETKU. BKiltoueHus.
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Snpo — perynaropHslii LeHTp KieTku. CTpoeHue spa: saepHas o00j0uka, KapuoIia3ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BELIECTB B KIIETKE

JlaGopaTopHsble 3aHATHS (Ha BBIOOD MTPENO1aBaTelIs)

Ne 2 «Ctpoenue kieTku (pacTeHus, )KUBOTHBIE, TPUObI) U KJIETOYHBIEC BKIIOUEHUS (Kpaxmall,
KapOTUHOUIbI, XJIOPOIIJIACThI, XPOMOILIACTHI )»

wm «M3y4eHue CTpoeHHs KJIETOK pacTeHU, KUBOTHBIX U OAKTEPHid MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U X OIUCAHUE)

i «[IponunaeMocTs MeMOpanbl (T1a3MOJIN3, ICTIA3MOJIN3))

Tema 1.5.
OOMeH BelecTB
U npeBpainieHne

IHEPruu

B KJIeTKe

Copep:xanue yueOHOro MaTepuana

OOMeH BemiecTB, WM METa00IM3M. ACCUMUIIALINS (TUTACTHYCCKUI OOMEH) U AUCCUMUIISAIUS
(oHepreTuyeckuii 0OMeH) — JBE CTOPOHBI €IMHOrO Ipoliecca MerabonuzMa. Poiab 3akoHOB
COXpaHEHHUs BelIlecTBa W JHEPrMM B MOHMMAaHUU MeTabonu3ma. Tumbl oOMeHa BEIECTB:
aBTOTPO(HBIA M TreTepoTpodHBIA. Poib (epMEHTOB B OOMEHE BEHISCTB WM IPCBPAICHUH
sHepruu B kietke. DorocwHTe3. CBeroBas u TemHOBas (a3el (orocmHTe3a. Peakmum
¢dorocuntesa. dpdexkruBHOCTH PoTOCHHTE3A. 3HAUCHHE (POTOCUHTE3A IS )KU3HU Ha 3emIie.
Brnusinue ycnoBuii cpeapsl Ha (POTOCHHTE3 M CITOCOOBI MOBBIMICHHS €0 MPOAYKTUBHOCTH Y
KyIbTYPHBIX pacTeHM. XeMOCHHTE3. XEMOCHHTE3Upyloliue OakTepuu. 3HAYCHUE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMie.

DHepreTudeckuii 0OMeH B KiieTke. Paciiernienne BemecTs, BbIACIEHNE U aKKYMYyJTHPOBaHNE
SHEPTUU B KJIETKE. DTalbl dHEpreTHYeckoro oomena. [nmmkonu3. bpokeHne W ero BUJBL.
KucnoponHoe okucineHnue, Wi KieToyHoe abixaHue. OkucnutenbHoe (HocGopuinpoBaHUe.
O} hEeKTUBHOCTH YPHEPTrETUIECKOTO OOMEHA

Tema 1.6.
Buocunres 0ejika

Copep:xanne yueOHOTo MaTepuana

Peakuuu matpuuyHoro cuHte3a. [enernueckas wuHpopmauus u JIHK. Peanuzauus
TeHeTUYeCKON MHpOpMaIuu B KiIeTKe. | eHeTHUecKuii KoJI U ero CBOMcTBA. TpaHCKpUIIIIUS —
MatpuuHblii cuHte3 PHK. Tpancnsmus — OuocuHTe3 Oeska. OTamnbl TpaHCISLUU.
KoaupoBanue amuHokuciaor. Pons pubocom B 6uocunTese Oenka

HpaKTI/I‘-ICCKOC 3aHATUC

No 2 «Pemenune 3a1a4 Ha ONpeEIeHUE MOCIE0BATEIIbHOCTH HYKJICOTHIOBY»

Tema 1.7.
Bupycsi

Copepxanne yueOHOT0 MaTepuana

Hexnerounsie Gopmbl sxu3HM — BUpYChL. VicTopust oTkpeitust Bupycos ([. . ViBanoBcKkwif).
OcoOeHHOCTH CTPOCHMS M )KU3HEHHOTO 1MKJa BUpycoB. bakrepuodaru. bonesnu pactenui,
YKUBOTHBIX M YeJIOBEKA, BbI3bIBaeMble BUpycaMu. Bupyc nmMmmynonedunura yenoneka (BUY)

OK-01,
OK-02,
OK-04
K 1.1, 1.2
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‘ — Bo30yautens CITNla. TIpodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI

Pa3nea 2. Ctpoenne u QyHKIIUM OPraHU3Ma 16
Tema 2.1. Copepxanne yaeOHOro MaTepuana 2
Ku3HeHHbId HUKA | KIeTOUHBIH 1WKI, WM SKU3HCHHBIM IWKI KieTku. MuTepdaza m muto3. Ilpomecchr,
KJIeTKH npoTekaromue B uHTepdasze. Perumkanusa — peakuus marpuunoro cunreza JJHK. Ctpoenune
XpPOMOCOM. XPOMOCOMHBIH HaOOp — KapuoTHM. JIUTIIIOUIHBIN U TalIOWIHBIA XPOMOCOMHBIE
Habopbl. XpomaTtuabl. lLluTonmormueckre OCHOBBI Pa3MHOXKEHHS M HHIUBUAYAJIHLHOTO
pazButus opraHusmoB. Jlenenwe kietku — wmuTo3. Cramum wMuTosza. Ilpormeccsl,
MPOUCXOJAIIMNE HAa Ppa3HbIX CTagusAX MHUTO3a. DBHOJIOrMYecKHil CMBICI  MHTO3a.
IIporpamMmmupyemast ru0esnb KIETKH - alloNTo3
Tema 2.2. Coneprxkanne y4eOHOro Marepuasia 2
®opmbl @®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe U MmojioBoe. Buapl 6ecnonaoro pa3MHOKEHUS:
pa3sMHOKeHUs! JIeJIEHUE Ha/IBOE U MOYKOBAHUE OJIHO U MHOTOKJIETOUHBIX, CHOPOOOpa30BaHUE, BEr€TaTUBHOE
OpPraHu3MoB pazMHOXkeHue. MckyccTBeHHOE KJIOHMPOBAHHUE OPraHU3MOB, €r0 3HaYCHHE [Tl CEJICKIUU.
[TosnoBoe pa3zmMHOkeHUeE, ero oTauuus oT Oecnojsoro. Meio3. Craguu meiioza. Ilponeccsl,
mpoucxosmme Ha craausx Meiosza. [loBemenue xpomocom B Mmeiioze. Kpoccunrosep.
Bronornveckuii cMbICT U 3HaUeHHE MeHo3a. ['ameroreHes — mporecc 00pa3oBaHUs MOJIOBBIX
KJIETOK y *UBOTHBIX. [10JIOBBIE Kene3bl: ceMEHHUKH U AuyHuKU. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX KIJIETOK — TaMeT (CHepMaTo30uj, SIHMIIEKJIeTKa) — CIEePMAaTOreHe3 U OOIEHEs.
OcoOeHHOCTH CTPOEHUS IMLIEKIETOK U criepMaTo3ou10B. OmiogoTBopenue. [laprenorenes
Tema 2.3. Coneprxkanne y4eOHOro MaTepurana 2
NupusuayansHoe | MnuBuiayansHOe pa3BUTHE (OHTOr€HE3). DMOPHOHAIBHOE pa3BUTHE (AMOpUOTeHE3). DTarbl
pa3BuTHE SMOPHOHAIIBHOTO PAa3BUTUS Yy [O3BOHOYHBIX JKMBOTHBIX: JpOOJeHME, TracTpyisuus,
OpPraHu3MoB opranorenes. IloctamOpuoHanbHOe pa3BuTHE. THUMBl MOCTIMOPHOHAIBHOIO Pa3BUTHSA:
npsMoe, HempsiMoe (JIMYMHOYHOe). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BpPOXKJEHHBIE ypojacTBa. Poct u pasButue pacteHuil. OHTOreHe3
LIBETKOBOT'O pacTEHUs: ABOWHOE OIUIOAOTBOPEHUE, CTPOCHHE CEMEHM, CTAANH PAa3BUTHS
[IpakTrueckue 3aHATHS 1
No 3 «MuexnmonHbie 3a00JI€BaHMS M STUIEMHUH B HICTOPUHU YEIIOBEYECTBAY.
No 4 «BaxknuHanus kak npoduinakTuka nHOEKIIMOHHBIX 3a00JIeBaHUIN
Tema 2.4. Coneprxanne y4eOHOT0o MaTepuasa 4
3akonomepHoctH | [IpenMer u 3aauM TeHETHKH. Poib UTONOTMM M 3MOPUOJIOTUN B CTAHOBJIEHUHU T'€HETHKH.
HAacJIeI0BaHUs Bxnan poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE T'€HETUKH. MeToJbl T'€HETHUKH

OK-01,
OK-02,0K-04
K 1.1, 1.2
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(ruOpu0JIOTNYECKU, LUTOICHETHYECKUH, MOJEKyJsipHO-reHeTndeckuil). OCHOBHBIE
IFEeHETUYECKUE TIOHATHUS. | 'eHeTn4ecKasi CUMBOJIMKA, UCIIOIb3yEMasl B CXeMaX CKpEILIMBaHUM.
3aKOHOMEPHOCTH  HAcle[oBaHWs ~ IIPU3HAKOB,  YyCTaHOBIeHHble I.  Menzenem.
MoHorubpuaHoe CcKpelmuBaHue. 3aKOH eInHO0Opa3usi TUOPUAOB IIEPBOTO IOKOJCHHS.
IIpaBuno noMMHUpPOBaHMs. 3aKOH pacUIeNeHHs NpPU3HAKOB. ['MIIOTE3a YUCTOTHI ramer.
[TomHoe u HemonHOe JOMUHUpOBaHME. /IMrnOpuaHOe CKpelmuBaHue. 3aKOH HE3aBUCHMOIO
Haclle/IoBaHUsl TMPU3HAKOB. llUTOreHeTnyeckre OCHOBBI JUTHOPUIHOIO CKPELIMBAHMUA.
AHanuzupyrolee ckpemuBaHue. Vcrnonb3oBaHME aHAIUM3UPYIOIIErO CKPELIUMBAaHUA IS
OIlpeJIeJIEHUs] TEHOTUIA 0COOU

[IpakTrueckoe 3aHsTHE

Ne 5 Pemenne 3agadu Ha ONpPENEIICHHE BEPOATHOCTH BO3HUKHOBEHHMS HACJEACTBEHHBIX
NPU3HAKOB TIPU MOHO-, [W-, MOJUTHOPUIHOM M aAHAIM3HUPYIOHIEM CKPEIIMBaHHH,
COCTABJICHUE N'€HOTUIINYECKUX CXEM CKPEILMBAHUS

Tema 2.5. Coneprxkanne y4eOHOro Marepuasia
Cueniennoe CuerieHHoe HacienoBaHue Tmpu3HakoB. PabGora T. Moprana 1o CHEIUIGHHOMY
HacJIe/l0BaHHe HaclleJOBaHUI0 TeHOB. HapyiieHue cremieHuss T'€HOB B pe3yJbTaTe KPOCCHHIOBEpA.
NPU3HAKOB XpOMOCOMHas TEOPHs HACJIEACTBEHHOCTH. [ eHeTuYecKne KapThl.
I'eneruka nosna. XpoMOCOMHOE ompezesieHue Moia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'oMorameTHble M rereporaMeTHsle opraHu3mbl. HacnenoBaHne NpU3HAKOB, CLETUIEHHBIX C
10JIOM
IIpakTnueckoe 3aHATHE
Ne 6 Pemenue 3amau Ha ONpeNENEHUE BEPOSITHOCTH BO3HUKHOBEHUS HACIIEJCTBEHHBIX
IIPU3HAKOB IpU CLEIUICHHOM HACJIENIOBAaHUM, COCTABJIEHUE T'€HOTUIIMYECKUX CXEM
CKpEIIMBAHUS
Tema 2.6. Coneprxkanne y4eOHOro MaTepuasia
3akoHomepHOCcTH | MI3MEeHYMBOCTH. BUibl N3MEHUNMBOCTHU: HEHACHEACTBEHHAs U HacelCcTBeHHasd. Posb cpenbl B
U3MEHYHMBOCTH HEHACJIEJICTBEHHOW H3MEHYMBOCTU. XapaKTEpUCTHUKAa MOAU(DUKAIIMOHHOW W3MEHUYUBOCTH.

BapuanuonHslil psa 1 BapuanvonHas kpusas. Hopma peakiun npusHaka. KoianuecTBeHHbIE
U KaueCcTBEHHble TMpPHU3HAKM M HUX HopMma peakuuu. CBoicTBa MOAU(DUKAIIMOHHON
U3MEHYUBOCTH.

HacnencrBennasi, win TreHOTUNUYECKass M3MEHUYUBOCTh. KoOMOWHAaTHMBHAs W3MEHUYUBOCTD.
Meiio3 ¥ mMOIOBOM MpolecC — OCHOBa KOMOMHAaTHMBHOM H3MEHUMBOCTH. MyTalMOHHAs
n3MeHuuBoCTh. Knaccudukanus Myranuuii: reHHbIE, XpOMOCOMHbBIE, TeHOMHbIE. YacToTa u
OpUYMHBl  MyTauuid. MyrtareHHble  (akTopbl. 3akOH TOMOJIOTMYECKHX PsJIOB B

OK-01,
OK-02,
OK-04

K 1.1, 1.2
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HAaCJEeICTBEHHOU N3MEHYNBOCTHU
H. 1. Basuiosa

HpaKTI/ILIeCKOC 3aHATUC

No 7 Pemenne 3amad Ha OIpPEIEICHHUE BEPOSATHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MIPU3HAKOB TIPH PA3JIMYHBIX THIIAX B3aMMOJICHCTBHS T€HOB, COCTABJICHHE T'CHOTUITHMYECKHUX
CXEM CKpEIIMBaHUs

Tema 2.7.
I'eHeTHKAa YeJI0BEeKA

Copep:xanue yueOHOro MaTepuana

I'eneruka uenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METO/AbI TEHETHKU YEJIOBEKA:
IeHEAJIOTNYECKUM, OJIN3HEIOBbIM, LUTOr€HETUYECKUN, OMOXMMHUYECKUN, MOJEKYISIpHO-
reHetnyeckuii. COBpEMEHHOE OIpE/IEICHUE T'€HOTUIIA: IOJHOIC€HOMHOE CEKBEHMpPOBAaHHUE,
TeHOTUIIMPOBaHMe, B TOM uucie ¢ nomouisto [11{P-ananu3a. HacnenctBenHsle 3a0o0aeBaHus
YejoBeKa: TeHHble O0Je3HH, OOJe3HHM C HACIEICTBEHHOH MpPEeapacioioXeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTtuyeckue U reHepaTuBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[IpuHuunsl  370poBOro  o0paza JKU3HHM, JMAarHOCTUKH, MNPOPWIAKTUKH U JIEYCHUS
IeHEeTUYeCKuX  Oosie3Hell.  MeauKo-reHeTH4ecKoe  KOHCYJIbTHUPOBaHHME.  3HAYCHHE
MEIUIMHCKOW TEHETUKA B TPEAOTBPAIICHUU U JICYCHUHM TeHETUYECKHX 3a00JeBaHUI
4eJI0BEKa

[IpakTHueckoe 3aHsATHE

No 8 «CocraBrieHre U aHaJIu3 POJIOCIOBHBIX YEIIOBEKAY

Pasnea 3. Teopusi 3Bo110nnu

14

Tema 3.1.
IBOJIIONMOHHASA
Teopus
H ee MeCTO
B OMoJI0THH

Coneprxkanne y4eOHOro MaTepuasia

IIpennocsliku BO3HUKHOBEHMS SBOJIFOLIMOHHON TEOPUH. DBOJIOLMOHHAS TEOPUSI U €€ MECTO
B Ouonoruu. BiusHHE 3BONIOIMOHHON TEOpUM Ha pPa3BUTHUE OWUOJOTMM U JPYTHX HayK.
CauzerenbcTBa 3BoNONMH. [[aneoHTOIOrMUECKHE: TOCIEA0BATENBHOCTD MOSIBIICHHS BUIOB B
MaJI€OHTOJIOTUYECKON JIETONHCH, NepexojHble Gopmbl. buoreorpaduyeckue: cXoacTBO U
pasnuune ¢ayH U GJIOp MAaTEPUKOB M OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3TUUUs
SMOpPUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIE, pPYIAUMEHTApHBIE OpraHbl, AaTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE:
CXOACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH Yy Bcex
KUBBIX OPIraHU3MOB.

OpomonnonHass Teopus Y. JlapunHa. IIpeanocbulku BO3HMKHOBEHHS JIAPBHUHHM3MA.
JIBIDKYyIIIME CHUJIBl HBOJIONUHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MIpU
OrpPaHUYEHHOCTH PECYpCOB, HEONpenenéHHash M3MEHYMBOCTh, 00OphOa 3a CyIIEeCTBOBAHUE,

OK-01, OK-02,
OK-04
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€CTECTBEHHBIN 0TOOD)

Tema 3.2. Copep:xanue yueOHOro MaTepuana
MuxkposBoaronust | Cunreruueckas teopus 3Bomonuu (CTD) u e€ ocHOBHBIEC MONOXKEHUS. MHUKPOIBOIIOLHUS.
[Tomynsauus Kak equHUIA BUIA U 3BOJIIOLUY.
JBmkyne cuibl ((aKTOPBI)IBOIIONMK BHAOB B MpHpoJe. MyTalMOHHBIM Hpouecc M
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeld reHoB. M3omsauus u
murpanusa. EctecTtBeHHbII o0TOOp — HampaBistomuid dakrop sBomorun.  Dopmbl
€CTECTBEHHOro 0TOopa. IIpucnocoGiieHHOCTh OpraHu3MOB Kak pe3yibTaT 3BOJIOLUU.
[Tpumepsl mpHUCcTIOCOONIEHHH y OpraHu3MoB. ApoMopdo3bl W HAMOATanTaluu. Bum u
BugooOpa3oBanue. Kpurepuu Buga. OcHOBHbIE pOpMBI BUA000Pa30BaHus: reorpaduueckoe,
9KOJIOTHUYECKOE
Tema 3.3. Copep:xanue yueOHOro MaTepuana
MakposBoarouuss | Makpospomonusi. Dopmbl  3BoJOLMU:  (PUIETHUECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napauesnpHasi. HeoOpatuMocTs 3BONIOIMU
ITpakTHyeckoe 3aHsTHE (Ha BBIOOD MpenoaaBaTelis)
Ne 9 «CpaBHenue BUI0B 10 MOP(OIOTHUECKOMY KPUTEPUIOH
i «Onucanye Npucrnoco0IEHHOCTH OpraHu3Ma U €€ OTHOCUTEJIBHOTO XapaKTepa
Tema 3.4. Coneprkanne y4eOHOro MaTtepuasia
3apoxknenue JloHay4dHbIE NPEACTABIEHUS O 3apOXKAECHUU XHU3HU. HaydHble THIIOTE3bl BO3SHMKHOBEHMS

U PA3BUTHUE KU3HHU

KU3HU Ha 3emJie: aduoreHe3 M MaHcHepMus. XUMHUYecKasi 3BOIOIUsA. AOMOTeHHbIN CUHTE3
OPraHMYECKHUX BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKACHUE
XUMHUYECKON 3Boitonuu. HaganbHble sTanel Ononormueckoi spomtouuu. 'mnoresa PHK-
mupa. dopMupoBaHre MeMOpaHHBIX CTPYKTYp W BO3HMKHOBEHHE INPOTOKJIETKH. [lepBble
KJIETKHU U UX 3BOIIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o spaM u nepuojam. Karapxeil. Apxeiickas u nMpoTepo3oicKas
opbl. [laneosolickast spa u e€ mnepuoapl: KeMOPHUIICKUM, OPIOBUKCKHM, CHIIYpUHCKH,
JIEBOHCKM, KAMEHHOYTOJIbHBIN, NIEPMCKHU. Me3030icKas opa U €€ NEepUOAbl: TPUACOBBIM,
IOpCcKuii, MenoBou. KaitHo3oMckas 3pa W €€ mNepuojbl: MajJeOreHOBBIN, HEOTECHOBBIN,
AHTPOIIOI€HOBBIM.

Tema 3.5.
Cucrema
OPraHu4vecKoro

Conepkanue yaeOHOro MaTepuana

Cucrema OpraHMYeCKOro MHUpa Kak OTpakKeHHe HBOMIONMUA. OCHOBHBIE CHCTEMATHYECKHE
TPYIIBl OPraHU3MOB. XapaKTEPUCTHKA KJIMMaTa M Te0JOTHYecKUX mpoieccoB. OCHOBHbBIE

OK-01,
OK-02,
OK-04
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Mupa. STambl SBOJIIOIHMHM PACTUTEIBHOIO W JKUBOTHOrO Mupa. Apomopdo3bl y pacTeHHid H

IIpoucxoxnenue XKUBOTHBIX. [TosiBIEHME, pacBET U BBIMUPAHKE IPYIII KUBBIX OPraHU3MOB.
yeJioBeKa — OBomronusl  4einoBeKa. AHTpPONOJOrMs Kak Hayka. PasButhe IpencraBileHUuil o
aHTpoONoOreHe3 IIPOUCXOXACHUN uelloBeKa. Meroabl u3ydeHMsl aHTpornoreHe3a. (CxXoJcTBa U pas3iuyuus

YelloBeKa W OJKHMBOTHBIX. CHCTEMaTH4YecKoe II0J0KEHHE 4YeoBeKa. JIBMKyIME CHIIBI
(paxtopsr) anTpomoreneza. HacnencTBeHHas HM3MEHYMBOCTH M E€CTECTBEHHBIH OTOOD.
OOmecTBeHHBI 00pa3 KWU3HHU, HW3TOTOBJICHHE OPYIUH TpyJda, MBIIUICHUE, pPEYb.
KoHTpoJbHas padoTa «IBOJIONMOHHAS OHOJIOTHA

Tema 3.6. Copep:xanue yueOHOro MaTepuana 2

OcHoBuble craguu | OCHOBHBIE CTaJAMM M BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YUenoBeK yMelblii,
IBOJIIOIMH 4YesioBeka | UenoBek mpsMoxonsauuii, UenoBek HeaHAepTanbckuii, UenoBek pa3yMHBIH COBPEMEHHOTO
tuna. Haxonku nckonaemMbIx OCTaHKOB, BPEMsl CYLIECTBOBaHMsI, 00JaCTh pacipOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.
UYenoseueckne pachkl. OCHOBHBIC OOJIBITUE pachl: €BPOICOWIHAS (€Bpa3WiiCKasy), HETPO-
aBCTpajoujHas (dKBaTOpHalibHAsl), MOHTOJIOMAHAA (a3uaTCKO-aMepuKaHcKas). YepTsl
MPUCIIOCOOJICHHOCTH TPEICTABUTENCH YEIOBEUYECKMX pac K YCIOBHSM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma
[IpakTnueckoe 3aHsaTue (Ha BEIOODP NPEnojaBaTes) 1
Ne 10 «Bpemsi 1 myTH pacceneHus 4elloBeKa 10 IIIaHETE»
nin «IIprcrnocoOneHHOCTh YeoBeKa K pa3HbIM YCIIOBUSAM cpebl. BiusHue reorpaguyeckoit
cpeabl Ha MOP(OJIOTHIO U (PU3NOJIOTHIO YEIOBEKa

Pasznea 4. Dxoorus 16 OK-01, OK-02,

Tema 4.1. \ Coneprxkanue y4eOHOro MaTepuasia 2 OK-04, OK-07
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Jkosaorus
Kak Hayka. Cpenpbl
JKH3HH.
JKOJIOTHYECKHUE
dakTopsl

DKOJIOTHS KaK HayKa. 3a/1aud U pasiesIbl SKOJIOTHH. METO bl SKOJIOTHYECKUX MCCIICIOBAHUN.
DKOJOTUYECKOEe MHUPOBO33PCHHE COBPEMEHHOTO 4enioBeka. Cpeapl OOMTaHHS OpPTraHU3MOB:
BOJHAs, HA3eMHO-BO3JAYyIIHAs, IIOYBCHHAs, BHYTPUOPTAaHM3MCHHAs. OKOJOTUYECKHE
dakropel. Krnaccudukamus sKonormueckux (akTopoB: aOMOTHYECKUE, OMOTHYECKHE H
aHTpoOIIOreHHbIe. JIeWCTBHE DKOJOTHYECKUX (PAKTOpPOB Ha OpraHu3MbL. AOHOTHYECKHE
(hakToOpBI: CBET, TEMIEpaTypa, BIaKHOCTh. DoTtonepuoan3M. [IpucrnocodbieHnss oprannu3mMoB
K JeicTBUIO abmoThdeckux (akTopoB. buonormueckue putmbl. buornueckwe (akTophl.
Buabsl OMOTHYECKMX B3aUMOJEHCTBUI: KOHKYpPEHLHMs, XHUIIHHYecTBO. Ilapasutusm,
MyTyaJlIi3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJICOHWYECTBO), aMEHCAIIM3M, HEUTPATU3M.
3HaueHne OMOTUYECKUX B3aMMOJICHCTBUI JJIsi CYIICCTBOBAHHS OPTraHW3MOB B MPHUPOIHBIX
co00I11IeECTBAX

Tema 4.2.
IKOJIOTHIECKHE
XapaKTepPUCTUKHU
NonyJasiuu

Coneprxkanne y4eOHOro Marepuasia

DKOJIOTHYECKHE XapPAKTCPUCTHUKHU  IIOIMYJISLIUH. OCHOBHBIC  TTOKa3aTelIn nonyJsinuun:
YUCJICHHOCTb, IIJIOTHOCTBH, POXKIAAEMOCTb, CMCPTHOCTBH, IPHUPOCT, MUIpPALUA. I[I/IHaMI/IKa
YUCJIICHHOCTHU NOITYJIAINHU U eé peryidanusd

[IpakTHueckoe 3aHsTHE

No 11 «lTomcuér ninoTHOCTH NOMyYNSIIUMI Pa3HbIX BUIOB PACTEHUN»

Tema 4.3.
CoobmecTBa
OpPraHu3MoB,
IKOCHCTEMBbI

Coneprxkanne y4eOHOro Marepuasia

CoobmectBo  opraHu3smMoB  —  Ouoneno3.  CrpykTypsl ~ OuoleHos3a:  BHIOBaf,
MIPOCTPAHCTBEHHAs, Tpopuueckas (nuuienasi). Bunpi-nomuHanTsl. CBA31 B OMOLIEHO3E.
Okonoruueckue cucremsl (3kocucremsl). [loHAtne 00 »sKkocucreMe U OHOTEOLEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOJIYLEHThI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopot BeliecTB M MOTOK 3HEPTUU B 3KocHcTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetu. OCHOBHBIE MOKa3aTeNd HKOCHCTEMBI: Omomacca,
OPOAYKIHUS. DKOJOTHUECKUE MUPaMUJbL: MPOAYKIMH, YUCIEHHOCTH, Ouomaccsl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperyisis, pazsutue. Cykneccus

Tema 4.4.
IIpupoanbie
JIKOCHCTEMBI

Coneprkanne yueOHOro MaTtepuasia

[IpupoanHbie HSKOCHUCTEMBI. JKOCHUCTEMBI peK U 03&p. ODKOCHUCTEeMa XBOWHOTO WIIH
IMAPOKOJIUCTBEHHOT'O Jieca. AHTpOHOFeHHBIe 3KOCUCTEMBI. AFpOBKOCI/ICTeMBI.
YpboskocucteMbl. buonorumueckoe u  XO3SHCTBEHHOE 3HAYEHHE arpoOdKOCHUCTEM H
ypboskocucteM. buopa3znoobpazue kak (axTop ycToWuumBOCTH 3KOcucTeM. CoxXpaHeHHe
OHMOJIOTUYECKOT0 pa3HooOpasust Ha 3emiie

Tema 4.5.
buocdepa —

Conepkanrie yaeOHOro MaTepraia

Yuenue B. U. Bepnaackoro o 6uoctepe. ['panuiibl, coctaB u cTpykTypa 0uochepsl. XKusoe

OK-01,
OK-02,
OK-04,
OK-07

K 1.1, 1.2
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rjiooajabHas
IKOCHCTEMA 3eMJIu

BemectBO M ero ¢yHkuuu. OcoOeHHOCTH Ouocdepsl Kak TI00aTbHOW HIKOCHUCTEMBI.
JluHamMu4eckoe paBHOBecHEe W oOpaTHas cBsizb B Ouocdepe. KpyroBoporsl BemiectB u
OMOreOXMMHYECKUE IHKJIBI 3JeMEHTOB (yriepoja, a3oTa). 30HaJbHOCTh OHOCHEpHI.
OcHOBHbIE OMOMBI CYIIN

Tema 4.6.
Biusinue YenoseuecTBo B Onoctepe 3emin. AHTpororeHHsie u3MeHeHust B onocdepe. [mobansHbie
AHTPONOreHHBIX sKoJioruueckue mpodaembl. CocyliecTBOBaHHE MNPUPOAbI M denoBeuecTBa. CoXxpaHEHHE
(dpaxTopoB Ha Omopa3zHooOpa3msi Kak OcCHOBa ycroiumBocTd Omochepel. OcHOBa parroHAIBHOTO
ouocgepy VIIpaBJICHUS] TPHUPOIHBIMU pECypcaMd W HMX HCIOJb30BaHUE. JlOCTIOKEHHSI OHMOJIOTUU WU
OXpaHa IPUPOJIbI
[TpakTrueckoe 3aHsATHE (Ha BBIOOP MperoiaBaTess)
*B ToM uHciie npodeccuoOHATILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue MPAKTHYECKOr0
3aHATHSA
[TpakTuyeckoe 3ansaTue «OTXOABI MPOU3BOACTBa». Ha ocHOBE denepanbHOro
KJIaCCHU(HKAMOHHOT0 KaTaJlora OTXOA0B ONPEIEIATh KJIACC OMACHOCTH OTXOJIOB;
arperaTHoe COCTOSIHAE U PU3NICCKYI0 POpMYy OTXO0J0B, 00pa3yroImuXxcs Ha pabodyeM MecTe /
Ha JTarax MPOU3BOJICTBA, CBA3aHHBIE CO CIIEHUAIBHOCTHIO
Ne 12 «Otxompl MPOW3BOJACTBA» WM «IKOJOTHYECKHE aCHEKThI MPOodhecCHOHATBLHOM
nesrenpHOCTH» WK «lIpodunakTuka mpodeccrnoHanbHBIX 3a0oneBaHui» WM «BnusHue
MIPOU3BOJICTBEHHBIX ()aKTOPOB HA OPTaHU3M UYEIIOBEKa
Tema 4.7. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE  CO/ep:KaHHe (CoAepKaHHE NPHKJIATHOIO
Bausinue MOYJIs1)
COLMAJILHO- 310poBbE U ero cocTapisitonire. PakTOPbI, MOJOKUATEIEHO W OTPHUIIATEIBHO BIUSIONINE HA
IKOJIOTHYECKHX OpraHm3M 4eJjoBeka. [IpoOnemMa TEXHOTEHHBIX BO3ACHCTBHI Ha 30POBBE UEIIOBEKa

(paxkTopos Ha
310pOBbE YeJI0BEKA

(27IeKTpOMarHuTHBIE TIOJISI, OBITOBAas XHMHS, W30BITOUYHBIC IIYMBI, pajuanus ©d T.IL.).
Anantanus oOpraHM3Mma uejoBeka K ¢akTopaMm OKpykaromed cpenbl. [IpuHIUIIBI
dhopmupoBanus 3710poBhecOeperatomiero nopeAaeHuss. Ousnyeckas akTUBHOCTh U 37J0POBBE.
buoxuMuueckue acreKkThl paliOHaIbHOTO MUTAHUS

JIaGopaTopHbIe 3aHATUS

Ne 3 «YmMmcrBeHHas paboTtocrmocoOHOCTE» WM «BnusHue abuoTHdyeckux (QakToOpoB Ha
4eJoBeKa» (B KauecTBE TPHUITEPOB, CHIKAIOUIMX pPabOTOCIIOCOOHOCTh, HCMOIb30BAThH
YCIOBHSI  OCYILECTBJIEHUS TNPO(PECCHOHANBHOM  JEATEIBHOCTH: IIyM, TeMIepaTypa,
¢bu3nyeckas Harpy3ka u T.1.)

IIK 1.1, 1.2

IIK 1.1, 1.2
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*B TomM 4Hncie npodeccuoHaIbLHO-OPUEHTHPOBAHHOE CO/IePKaHUE J1a00PATOPHOIO
3aHATHUS

B kauecTBe TPUITEPOB CHUKAIOIUX PAOOTOCIIOCOOHOCTD UCIIONb30BATh YCIOBUS
OCYIIECTBICHHS MPO(ECCHOHAIBHON ACATEIbHOCTHU: IIIyM, TEMIIEpaTypa, pusnueckas
Harpyska u T.J.

KonTpoubnas TeopeTnueckne acneKThl IKOJOTHH 2
padora
Paspnen 5. buoJsiorus B :Ku3HH 14
Tema 5.1. Copep:xanne yaeOHOro MaTepuana 2
Cenexnus Kak Cenexkuus Kak Hayka W IpoLecC. 3apOKIACHHUE CEJNEKIUU U aoMmecTukanus. Ydyenue H. .

HayKa H npouecc BaBuioBa o 1meHTpax MHOrooOpasusi W NPOUCXOXKICHHUS KyJIbTYPHBIX pacTeHuil. LIeHTpbI
IIPOUCXOXKACHUS JOMAaIIHUX XUBOTHbIX. CopT, nmopoxa, mrtamMm. COBpPEMEHHBIE METOJBI
cesieKiMu. MaccoBblil U MHAMBUAYAIbHBIA OTOOPBI B CENEKLIMHU PACTEHUN M YKUBOTHBIX.
OneHka skcTepbepa. BIM3KOPOJICTBEHHOE CKpellMBaHUE — WHOpUAMHI. Yucras JIMHUA.
CkpemBanue 4YWCTBIX JUHHNA. ['erepo3uc, wnm rtuOpuaHas cwia. HeponacTBeHHOe
cKpeuBaHue — ayropuauHr. OtaanéHHas rubpuauzanus u e€ ycnexu. VcKyccTBeHHBIH
MyTareHe3 U MOJy4YEHHE IOJUILIONJIOB. JOCTHXKEHUS CEeNeKUUU PACTEHUM, >KUBOTHBIX U
MHUKPOOPIraHNU3MOB

Tema 5.2. buotexHonoruss kak oOTpaciab MPOU3BOJACTBA. | €HHas WHXXEHEpHUs. OTambl CO3JaHUA 2
OcHoBbBI pexomOunanTHOM JIHK u Tpancrennsix opranusmon. Kierounas unxkenepus. Kierounsle OK-01, OK-02,

OMOTEXHOJIOTHH KYJIbTYpPHI. MuUkKpoKJIOHaTBEHOE pa3MHOKEHUE pacTeHui. Knonuposanue OK-04, OK-07
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTUYECKUE U ITHYECKHE
npo6sembl. 'MO — reHeTndyecki MOAUPHUIIMPOBAHHBIE OPTaHU3MBI

Tema 5.3. IIpodeccnoHanibHO OPHEHTHPOBAHHOE CoJepxkaHHe (ColeprKaHue MPUKJIATHOIO 2
Buorexnosorun MO/LYJIst)
B 'KU3HH U OcHOBHbIE HaNpaBJICHUSI COBPEMEHHONW OMOTEXHOIOTHH B IPOPECCUOHATBHON A TENbHOCTH
npogeccun 4eJI0BEKa. MeTtoel OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJIOTHH. Otuka
OMOTEXHOJIOTMUECKUX U TEHETHYEeCKHX JKcnepuMeHToB. [IpaBmia mnoucka W aHamuza
O61odKOJIOrHYeCKOH MH(OPMAIMK M3 Pa3IMYHbIX MCTOYHHKOB (Hay4yHas M y4yeOHO-HaydHas
JUTEepaTypa, cpeAcTBa MaccoBoi nHGopmanuu, cetb IHTepHET u apyrue)
[IpakTnueckoe 3aHATHE 2

No 13 Keiicel Ha aHanm3 WHGOPMAIIMK O HAYYHBIX JOCTIDKCHHSIX B 00JIACTH TEHETHYECKHUX
TEXHOJIOTHH, KJIETOYHOM MH)KEHEPUH, MUIIEBBIX OMOTEXHOIOTHH.
Ne 14 3ammra Keiica: mpeicTaBlieHHE pe3yJbTaTOB pElIeHUs KEeWCOB (BBICTYIJIEHUE C
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MIPE3CHTAIINECH )

*B ToM 4HciIe l'[p0(l)eCCI/I()HaJ'[I)HO-OpI/IeHTI/IpOBaHHOC coaecpkaHue NNPAaKTUHIECKOIo
3aHATHUA

Tema 5.4.
Buorexnoaoruun
B POMBIILIEHHOCTH

IIpodeccnonaibHO OpEHTHPOBAHHOE COJIePKAHUE (COIEPKAHUE TPUKIIATHOTO
MO/1YJIfA)

Pa3zBuTne mpOMBIIIJICHHOW OMOTEXHOIOTUN U €€ MPUMEHEHUE B KU3HHU YEIOBEKA, TOUCK U
aHaIU3 MHQOPMALMKU U3 Pa3IMYHbIX UCTOYHUKOB (Hay4yHas W ydeOHO-HayuyHas JUTeparypa,
CpeacTBa MaccoBOi MHGoOpManuu, ceTh IHTepHET U apyrue)

HpaKTI/I‘leCKI/IC 3aHATUA

Ne 15 Keiicel Ha ananu3 mHGOpPMAIMK O PA3BUTHUU MPOMBIIUICHHOH OMOTEXHOJOTHH (IO
MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpeicTaBlieHUE pE3YyJIbTaTOB pPELIEHUS KEWCOB (BBICTYIIEHUE C
MIPE3CHTAINCH )

Tema 5.5. IIpodeccnoHabHO OPUEHTHPOBAHHOE COJepPKaAHUe (COAepPKaHUe MPUKJIAJTHOIO
ConnajabHo- MOYJIs1)
ITHYECKHE ACIEKThl | DTUYECKHE aCMEeKThI Pa3BUTHsI OMOTEXHOJOTUI U MPUMEHEHHE UX B KU3HU YEIIOBEKA, MIOUCK
OMOTeXHOI0ru i U aHaiu3 MHPOpMAUM U3 pa3IMYHBIX HCTOYHUKOB (Hay4dHas M YydyeOHO-Hay4dHas
JUTEpaTypa, cpesicTBa MaccoBoil MHGopmaru, cetb IHTepHET u 1pyrue)
[IpakTyeckue 3aHsATHS
Ne 15 Keiicel Ha aHanu3 HHPOPMALUU 00 STUYECKUX ACMIEKTaX Pa3BUTHUSA OMOTEXHOJIOTHH (10
MUHU-TPYIIIaM).
Ne 16 3ammra keilica: mpencTaBleHHE pe3yJIbTaTOB pEIIEHUs KeHCcOB (BBICTYIJICHHE C
MIPE3CHTAINEH )
Tema 5.6. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/AepkaHHe (COAepKaHHE NPHKJIATHOIO
Buorexnosorun MOJLYJIs1)
U TeXHHYeCKHe PazButue OMOTEXHONIOTHII € TPUMEHEHHEM TEXHMYECKHX cHcTeM (OMOMH)KeHepus,
CHCTEMBI OouonHpopmaTuka, OMOHMKA) W UX NPUMEHEHHE B KM3HU YEJOBEKa, IMOMCK U aHAIN3

uHbOpMAllMM M3 PpaA3IMYHBIX HCTOYHMKOB (HayyHas M y4yeOHO-HaydHas JUTepaTypa,
cpeacTBa MaccoBoil MHGopmanuu, ceTh IHTepHET U apyrue)

HpaKTI/I‘-ICCKI/Ie 3aHATUA

Ne 15 Keiicel Ha aHanu3 HMHQOpPMALMM O Pa3BUTUHU OUOTEXHOJOTUH C MPUMEHEHHEM
TEXHUYECKUX CUCTEM (10 MHHU-TPYIIIaM).

OK-01, OK-
02, OK-04,
OK-07

K 1.1, 1.2
OK-1
OK-2
OK-3
OK-9
K 1.1, 1.2
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No 16 3amura keiica: TpencTaBICHHUE PE3YIbTAaTOB PEIICHUS KEHCOB (BBICTYIICHHUE C
MIPE3CHTALNECH )

Komnuiekcublii nuddepeHniupoBaHHbIi 3a4eT

Bcero:

78
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3. VYcaoBusi peanM3anMd NporpaMMbl  001eo0pa3oBaTeSIbHOM
AMCIUILINHBI

3.1. s peanu3anMd MNPOrpaMmbl JUCHUIUVIMHBI J0JKHBI ObITh
NpeayCcMOTPEHbI cJieaylolue crelualbHbie MOMeleHus :

Kabuner «buosorumy, OCHAII[CHHBII 000py/TI0BaHUEM: CTOJI
JIEMOHCTPAIIMOHHBIA  (C  paKOBHHOW, TIOJABOJAKONM ¥  OTBEJACHUEM  BOJIbI,
CAHTEXHUKOM,  DJIEKTPUUYECKUMHU  PO3ETKAMH, aBTOMaTamMl  aBapHUItHOTO

OTKJIIOUCHHSI TOKAa), JIaDOpaTOPHBIA OCTPOBHOM CTON (IBYXCTOPOHHHM, C
3aIUTHBIM, XUMOCTOMKMM ¢ TEPMOCTOMKUM TIOKPBITUEM, HAJCTOIBEM, C
MOJICBETKOM W 3JEKTPUYECKUMH PO3ETKAaMH, MOABOJKOM M OTBEAEHUEM BOJbBI U
CaAHTEXHUKOW), CTyI] JIAOOPATOPHBINA MOBOPOTHBIN, pETryJIUPYEMBI 11O BBICOTE.

[IpuMmepHblid  mepeyeHb  JIEMOHCTPAIMOHHOIO W J1abOpaToOpHOro
000pya0BaHUSI.

JleMOHCTpallMOHHOE 000PYI0BAHKUE U TPUOOPHI:

—  KOMIUIEKT BJI&KHBIX IIPENapaToB AEMOHCTPAIMOHHBII

—  KOMIUIEKT repOapueB 1o CUCTEMATHUKE pacTeHui C
OIPEJEIUTENbHBIMU KapTOUKaAMHU

—  KOMIUIEKT KOJUIEKIIUN JEMOHCTPAMOHHBIN

—  1udpoBOM MUKPOCKOTI OMHOKYJISIPHBIHN (C KaMepoii)

JIabopaToOpHO-TEXHOJIOTUYECKOE o0opyoBaHue (;1abopatopHoe
o0opynoBaHue, mpuOOpbI, HAOOPHI IS SKCIEPUMEHTA, UHCTPYMEHTHI ):

—  MOJENU, MYJISKH, alTUITMKALNT

—  KOMIUIEKT MOJIEJICN-aNTUIMKAILIMK JTEMOHCTPAIMOHHBIN

—  KOMIUIEKT aHATOMUYECKUX MOJIENEH 1IEMOHCTPALIMOHHbBIN

—  HA0Op MaJICOHTOJIOTHUECKUX MYJISDKEH

—  KOMIUIEKT OOTAaHMYECKHX MOJENIel EMOHCTPALIMOHHBIH

—  KOMIUIEKT 300JIOTUYECKUX MOJIECJIEN JEMOHCTPAIMOHHbIN

—  KOMIUIEKT MYJISKEN JE€MOHCTPALMOHHBIN

—  CKEJIeT YeJIOBEeKa

—  TOpC 4YelioBeKa pa300pHbIN

—  KOMIUJIEKT MoJejIen

—  KOMIUIEKT CKEJIETOB Pa3IMYHBIX KJIACCOB )KMBOTHBIX

—  Tabnuikl penbedHbIe

—  JIEMOHCTpAIllMOHHbIC Y4eOHO-HATJISAIHbIEC TTOCOOUS

—  KOMIUIEKT MOPTPETOB AJisA 0(hopMIIeHUs KaOHHeTa

—  npabopaHTCKas IJis1 KaOmHeTa OMOJIOTHH U SKOJIOTHH

—  CTOJI C SIMKaMHU JIJIsl XpaHEeHUst/ TyMOoH

—  Kpecio opucHoe

—  CTO0J JIabOpaTOPHBIA MOCUHBIHN

—  CyLUWJIbHAs MAaHEJb JJIS TOCY bl

—  wKad It XpaHeHus: y4eOHbIX TOCOOuH

—  mkad Ui XpaHEeHUs BIAXXHBIX MPENapaToB, 3aUPAIOIIMNACA Ha K04
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— wkad 11 XpaHeHus 1a00paTopHOil MOCYIbl/TPpuOOPOB

—  1a0OpaHTCKUil CTOJI

—  CTyJ 1a00paTOpHBI

—  KOMIUIEKT epIIeH JJIsl MBIThSI JA0OPATOPHOMN TTOCY/IBI.

[IpumepHBIii  MepedyeHb  JEMOHCTPALlMOHHOTO M JJaOOpaTOpHOIo
000py10BaHUSI HOCUT PEKOMEHIATENbHbIN XapakTep.

3.2. UndopManmoHHoOe o0ecneveHne peajn3any NporpaMmmbl

OcHoBHas IUTEpaTypAa:

1.AradonoBa, WM. b. buomorus. ba3oBwlii ypoBeHb: Yy4eOHHUK s
o0pa3oBaTEIbHBIX OpraHU3alldid, PeATU3yIOIIUX 00pa30BaTelbHbIC MPOrpaMMBbI
cpeadero mnpodeccuoHanbHOro obpazoBanus / WM. b. Aradonora, A. A.
Kamenckuii, B. 1. Cuornazos. — Mocksa: [Ipocsemenue, 2025. - 273 c. — ISBN
978-5-09-124905-7. - Tekcr: AIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2201867 (nmata oOpamenus: 15.09.2025). —
PexxuMm ntoctyma: mo noAmnucke.

2.buonorus. 10 knacc. ba3oBeiil ypoBeHs: yueoHuk / B. B. [laceunuk, A.
A. Kamenckmii, A. M. Pybuos [u ap]; mox pea. B. B. Ilaceunnka. - 6-¢ m3.,
crepeotutnt. - Mocksa: I[Ipocsemenue, 2024. - 224 c. - (JIuausg xuzan). - ISBN
978-5-09-116776-4. - TexcrT: AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2174807 (mata oOpamenus: 15.09.2025). —
PexxuMm nocrymna: nmo noAmnucke.
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4. KOHTpOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOCHHSA 0011e00pa30BaTe/IbHOI
AUCHUNIMHBI

Kontponis u omeHka pe3yibTaTOB OCBOEHHUSA 0011€00pa3oBaTebHON
JUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HallpaBJICHHBIC
Ha (opmupoBaHHe OOHMX U MPOdeCcCHOHATBHBIX KOMIIETEHLUN MO pasjenam U
TEeMaM COJiepKaHus yueOHOTO MaTepHaia.

Oomasi/npodeccuoHanbHast
KOMIETEeHIUsI

Pazpen/Tema

Tun oeHoYHBIX
MepPONPUSATHUSA

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npoeCCHOHATLHON
JEeSATEIbHOCTH
MPUMEHUTEIIHHO K Pa3IUYHbIM
KOHTEKCTaM

Pa3nen 1. Knetka-
CTPYKTYpHO-
(GyHKIIMOHATBHAS €IMHUIA
KHUBOTO (KPOME TEMBI
1.1.); Pazmen 2. CtpocHue
1 (YHKIUU OPTaHU3Ma;
Paznen 3. Teopus
spoatonuu; Pasnen 4.
Oxomorus; Pazmen 5.
Bbuomorns B xxu3HU

OO6cyxeHue 1mo Borpocam
JEKIUU

Pa3paborka rioccapus
3anoixHeHne CPaBHUTEIBHBIX
Ta0IuIL

TectupoBanue

VYerHbli onpoc

JIMKTaHT Ha UCIIOJIb30BaHUE
apryMeHTOB, OMOJIOTUYECKON
TEPMHHOJIOTHUH U CUMBOJIUKH
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX paboT
KoHTponbHbIe paboThl
3amuTa TBOPUYECKHUX padoT
3ammuTa UHIAUBUIYaTbHBIX
IIPOEKTOB

Brinmosnnenue 3aganui
MIPOMEKYTOUYHOM aTTECTallun

OK 02. Ucnonp30BaTh
COBpEMEHHBIC CPEJICTBA
IIOMCKa, aHaJIn3a U
WHTEpIpEeTa HH(HOPMAIIUH,
1 uHGOPMAIMOHHBIE
TEXHOJIOTUH JJIS BEIITOTHEHUS
3a/1a4 npodeccuoHaNbHON
EeITEIbHOCTH

Paznen 1. Knerka-
CTPYKTYpHO-
(GyHKIIMOHATTBFHAS €IMHUTIA
)kuBoro; Pazmen 2.
Crpoenue U pyHKIIUH
opranu3ma; Pazgen 3.
Teopus sBomronuu; Paznen
4. Oxonorus;, Pazgen 5.
Buonorus B xu3Hu

OnenuBaemast TUCKYCCHS TIO
BOIPOCAM JIEKLIUU
Pa3zpaboTka MeHTaNTBHOM
KapThl B MUHU TPYIIIax
BrinosiHenue u 3ammura
71a00paTOpHBIX paboT
[IpencraBnenue pe3yabpTaToB
NPaKTUYECKUX paboT
[IpencraBnenue yCTHBIX
COOOIIEHUH C Mpe3eHTaIe,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHUKOB,
PEKOMEHIOBaHHBIX
npernoJiaBaTeaeM

OK 04. 3¢ pexruBHO
B3aHUMOJICHCTBOBAThL U
paboTaTh B KOJUICKTUBE U
KOMaH1e

Paszgen 1. Knerka-
CTPYKTYpHO-
(GyHKIMOHATIbHAS €JMHULIA
XKHUBOTrO (Kpome TeMsl 1.1.);
Paznen 2. Ctpoenue u
(YHKIIMK OpTaHU3Ma;

OO6cyxaeHune mo Bompocam
TIEKIIUU

[IpencraBnenue pe3yabTaToB
NPAaKTUYECKUX paboT
3ammuTa TBOPYECKUX paboT
3amuTa WHIUBUTYaTbHBIX
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Paznen 3. Teopus
spoatonuu; Pasnen 4.
Okonorus; Pazgen 5.
buonorns B xxu3HU

MIPOCKTOB

OK 07. ConencTBOBaThH
COXPAHEHUIO OKPYKAoLIEH
Cpelbl, pecypcocOepekeHHIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUU KIIUMaTa,
MIPUHITUITBI OEPEHKITNBOTO
MPOM3BOICTBA, Y3 (HEKTUBHO
JIEHCTBOBATH

B YpE3BBIYAITHBIX CUTYAIIHIX

Pasnen 4. Dxonorus;
Paznen 5. buosornsa B
SKU3HU

Ob6cyxeHue o Bompocam
JEKLIUU

Pa3pabotka rioccapus
3anojaHeHue CPaBHUTEIbHBIX
TadJIHUIL

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha UCIIOJIb30BAHUE
apryMeHTOB, OMOJIOTUYECKOM
TEPMHUHOJIOTHUH U CUMBOJIMKH
NunuBunyanbHas
camocrosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
NPaKTUYECKUX paboT
KonTponbHbie paboThI
3aiuTa TBOPUECKUX padoT
3ammTa UHIUBUAYaIbHBIX
IIPOEKTOB

Brinmonnenue 3aganuit
MIPOMEKYTOYHOM aTTECTALNKU

Paznen 3. Teopus
DBOJIIOLUU

KounTponbnas pabora:
«DBOIIOLIMOHHAS OMOIOTH

Pasnen 4. Dxonorus;

KonTpomnpHas pabora:
«Teopernueckne aCIEKTHI
SKOJIOTUW»

28




		2025-06-18T10:00:02+0300
	Собина Елена Васильевна




