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cooTBeTcTBUe C TpebosaHuaMKM PIOC cpefgHero obuiero obpasoBaHMsA B npepenax
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06pa3oBaHus.
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1 MACIIOPT PABOYEN ITIPOTPAMMBI YYEBHOI'O INPEAMETA
OYIl.11BHO0JIOTUA
1.1.006s1acTh npUMeHeHus1 padoueil MporpaMmbl

PaGouass mnporpamma y4yeOHOTO MpeaMeTa TMpelHa3HAYeHa Jid U3Y4YEHUs
Ouonornu B TPOQPECCHOHANBHBIX 00pa30BaTENBHBIX OpPraHU3aAIMIX, PEATU3YIONINX
00pa3oBaTeIbHYIO MPOTPaMMYy CpeHEero oOIero o0pa3oBaHUsl B MpejeiaX OCBOCHUS
OCHOBHOM mpodeccroHanbHoi oOpaszoBateabHOl nporpammel CIIO (OIIOIT CIIO) Ha
0a3e OCHOBHOTO OOIIETr0 00pa30BaHMS MPH MOATOTOBKE CICIIMATUCTOB CPETHETO 3BEHA,
B cooTrBeTcTBUM ¢ TpeboBanusamu PI'OC cpegnero obmiero o0pa3oBaHus,
NPEIBSIBISIEMBIX K CTPYKTYpE, COACPKAHUIO W pe3yibTaTaM OCBOCHHUS Y4eOHOTO
npeameTa «bronorus».

PabGouas mporpamma ydeOHOro TmpemxMera MOXET OBITh UCIOJb30BaHA B
JIOTIOJIHUTEIBHOM TPOQECCHOHATBFHOM 00pa3oBaHUM (B MPOrpaMMax TOBBIIICHUS
KBaTU(PUKAIMKA W  TIEPEMOATOTOBKH), M TNPOPECCHOHAIBHON TOATOTOBKE TIO

crietmainbHocT  38.02.03 OnepannoHHas 1€ TEIbHOCTD B JOTUCTHKE.

1.2. MecTto mnpeamMera B CTPYKTYpe OCHOBHOH mpodeccuoHATIbHOI
o0pa3oBaTe/IbHOM MPOrpamMMbI:

[Ipenmer «buomorus» sBiseTCS YacThIO 00S3aTEIBHOM MPEAMETHON 00JacTh
«EcTecTBeHHBIE HAayKW», U3y4aeTCs B 00IIe00pa30BaTEeIbHOM IHMKJIE Y4EOHOTO TuTaHa
OIIOIT CIIO c¢ ywerom mnpodwmis npodhecCuoOHANBHOTO 00pa3oBaHus. Y4eOHbBIN
MpeIMEeT UMEET MEXKIPEAMETHBIE CBSI3U C TpeaMeTamMHu 0011e00pa3oBaTeIbHOT0 U
obmenpodeccuoHaIbHOTO UKIIOB, a TAKXKE C MEKIUCIUIUIMHAPHBIMU KypcaMmH (f1anee
— MJIK) npodeccroHanbHOTO UK.

OO6m1eo6pa3oBaTeNbHBIA yUeOHBIN TIpeIMeT «BbHOIOTHS» SBISETCS 003aTEIBHON
4acThI0 001I€00pa30BaTEIBLHOIO HUKJIAa 00pa30BaTEIbHON MPOTrpaMMbl B COOTBETCTBUH
¢ ®I'OC CIIO no cneunanbHoctr 38.02.03 OnepalioHHas A€SITENbHOCTh B JIOTUCTHKE

1.3. llesiu ¥ mu1aHUPYeMbIe pe3yJIbTaThl OCBOCHHUS Y4eOHOI0 nmpeamera:

dopMUpOBaHUE Yy CTYICHTOB MPEACTABICHUS O CTPYKTYPHO-(QYHKIIMOHATHHOU

opraHm3aliiy KHMBBIX CHCTCM Pa3HOI'O paHra KaK OCHOBBI IIPHHATHA peHIeHI/Iﬁ B



OTHOIIIEHUH OOBEKTOB KMBOM MPUPOJIBI U B MPOU3BOICTBEHHBIX CUTYyAITUSX.

3anayu yyeOHOro npeamera:

— chopmMupoBaTh NTOHUMAHUE CTPOCHUSI, MHOTOOOpa3us U OCOOCHHOCTEH KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3alliu, 3aKOHOMEPHOCTEH MPOTEKaHUsI OMOIOTUYECKHUX
MPOLIECCOB U SIBJIEHUM B OKPYXAKOLIEW Cpele, LEJIOCTHOW HAay4HOM KapTUHBI MHUpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— pa3BUTh yMEHUS ONPEACNISITh >KUBbIE OOBEKThI B MPUPOAE; TMPOBOIUTH
HAOIOJIEHUST 32 DKOCHCTEMaMU ISl BBISBJICHHUS E€CTECTBEHHBIX W AHTPOIOTCHHBIX
U3MEHEHUN, UHTEPIIPETUPOBATH PE3YyJIbTaThl HAOIOICHUM,

— chopMupoBaTh  HABBIKM  MPOBEJICHHUS  MPOCTEUIINX  OHOJOTHUYECKUX
AKCTIEPUMEHTAIBLHBIX UCCIICIOBAHHUI ¢ COOIIOICHUEM MPaBMI 0€30MMacHOr0 oOpaIeHus
¢ 00BEKTaMU U 000PYIOBAaHUEM;

— pPa3BUTh YMEHHUsSI UCIOJb30BaTh WH(POPMAINIO OMOJIOTMYECKOTO XapakTepa U3
Pa3IUYHBIX HICTOUYHUKOB;

— copMHUpOBaTh YMEHHS TPOTHO3UPOBATH MOCIEACTBUSL CBOEH NEATEILHOCTH 110
OTHOIICHUIO K OKpYXaroulei cpene, COOCTBEHHOMY 3/0pPOBBIO; OOOCHOBBIBATH H
co0JIr01aTh MEPBI MPOGUIAKTUKH 3a00JICBAHUM.

— copMUpOBaTh NTOHUMAaHUE 3HAYUMOCTH JOCTHKEHUI OMOTOTUYECKON HAYKU U
TEXHOJIOTUH B TMPAKTUYECKOW JEATEIbHOCTU YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX
MEJUIIMHCKUX TEXHOJIOTHUH U arpoOHOTEXHOJIOTHH.

[IpakTryeckass MOATOTOBKAa BKJIIOYaeT B ce0s  TNPUKIATIHOH  MOAYJb

po¢eCCHOHATTEHO-OPUESHTUPOBAHHOT'O COJICPKAHUS.



OcBoenue coaepkanus ydyeOHoOro npeamera «buosorus» oOecrneuynBaeT NOCTUKEHUE CTYACHTAMH CIEAYIOLIUX PE3YJIbTaTOB B

cootBeTcTBUU ¢ PI'OC CIIO Ha ocHOBe PI'OC COO:

Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeH Ui

I[Inanupyemble pe3yJibTaThl OCBOECHHS Y4eGHOI0 MpeaMeTa

Oo0mue

I[I/ICIII/IIIJ'[I/IHaprIe

OK 01. Beibupath
CHOCOOBI pelIeHUs
3amad
npodecCuoHaTbHOM
JEATENbHOCTH
MPUMEHUTEIBHO K
pa3IYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTb K TpyIy, OCO3HaHHWE IIEHHOCTH MAacCTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTHBHOW JEATEIbHOCTH TEXHOJOTHYECKOW H
COIMAIIPHOM HAIMpPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,

IJIaHUPOBATh n CaMOCTOATECIIBHO BBITIOJIHATH TaKyIo
NESITETbHOCTB;
-  HHTEpeC K pa3uuHeiM  cepam  mpodeccuoHamTbHON
NEeSITETHHOCTH,

OBnaneHue yHUBEpPCATbHBIMH YY€OHBIMU TIO3HABATEIHLHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JIOTHYECKHeE AeiiCTBHUA:

- CcaMOCTOSITENhHO  (HOPMYIUpPOBATH H
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK WM OCHOBAHUS IS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- ONpeAeNaTh LENu JACATeIbHOCTH, 3aJlaBaTh IapaMeTpbl |
KPUTEPHUH UX JTOCTHKCHUS;

- BBIABIATH  3aKOHOMEPHOCTH |
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHBBI B
COOTBETCTBUE  PE3YJIbTaTOB
MOCJICACTBUH JCSITCIIBHOCTH;

- pa3BUBATh KPEAaTHBHOE MBIILICHUE MPHU PEIICHUH XU3HCHHBIX
npobiaem

0) 0azoBbIe UCCIeN0BATENbCKHE eCTBHS:

- BJIaJIeTh HAaBBIKAMH Y4e€OHO-HMCCIEIOBATEIbCKON U TPOEKTHOM
JeSITeNIbHOCTH, HaBbIKAMU pa3pelieHusl MpoosieM;

aKTyaJIu3upoBaTh

OpPOTHBOpEUHs] B

JACATCIIBHOCTD, OLCHUBATH
oeiaAam, OLOCHUBATh PUCKHU

c(hOpMUPOBAaHHOCTh 3HAHUH O MECTE€ M pPOJId OHOJOTUU B
CHUCTEME HAyYHOTO 3HaHUs; (QYHKIMOHAIBHOW TI'PaMOTHOCTH
YeJIoBEKa JUIsl PeIeHus dKU3HEHHBIX TIPO0IIeM;
c(hopMUPOBAaHHOCTH YMEHHUSI  PacKphIBaTh COJIepXKaHue
OCHOBOTIOJIATAIONIUX OWOJOTHYECKUX TEPMUHOB U TOHATHM:
KU3Hb, KIETKa, TKaHb, OPTaH, OpPraHW3M, BHJ, TOMYJISIIHS,
IKOCHCTEeMa, OMoTIeHO03, Orocdepa; MeTabom3M (0OMEH BEECTB
U TpeBpalleHue DJHEpPruH), TIOMeocTa3 (caMoperyssius),
OuocuHTe3 Oenka, CTPYKTypHas OpraHU3alus *XHUBBIX CHUCTEM,
JTUCKPETHOCT, CaMOPETYJIALIHS, CaMOBOCTIPOM3BEICHUE
(penipoayKIus), HaCJIEACTBEHHOCTD, W3MEHYUBOCTb,
HHEPTrO3aBUCUMOCTH, POCT M pa3BUTHE, YPOBHEBASI OPraHU3aIlNs;
c(hopMUPOBAaHHOCTH YMEHHUS  PAacKphIBaTh COJIepKaHue
OCHOBOTIOJIATAIONIUX  OWOJIOTHYECKUX TEOPUA W  THUIOTE3:
KJIIETOYHOW, XPOMOCOMHOM, MYTallMOHHOW, 3BOJIIOIIMOHHOM,
MPOUCXOXKACHUS KU3HU U YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHsI PACKPHIBATh OCHOBOIOJArarolue
Ouonoruueckue 3akoHbl U 3akoHOMepHoctu (I. Menpens, T.
Moprana, H.. BaBunosa, 3. I'ekkens, @. Mroepa, K. bapa),
IPaHUIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAM;

NpUOOpEeTEHUE  OMbITa TMPUMEHEHUS OCHOBHBIX  METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTUU: HAOIIOACHUS U
OTIMCAHUS JKUBBIX CHCTEM, MPOLIECCOB U SBICHUI; OpraHU3aIiu
U TPOBEACHUSA OUOJIOTHMUYECKOTO SKCIEPHUMEHTAa, BBIIBUKCHUS

FUIIOTE3, BBIABJICHUA 3aBUCUMOCTU MCKIAY HUCCICAYCMbIMU
BCIN4YHNHaAMU, 00BACHEHHS MOJIYYCHHBIX PE3YyJIbTaTOB n
q)OpMy.]'II/IpOBaHI/IH BbBIBOIOB C  HCIOJIb30BAHUCM  HAYYHBIX

MOHSITUM, TEOPUN U 3aKOHOB;




- BBISABJIATH HquHHHO-CHeI[CTBeHHBIG CBs3U U aKTyaJII/I3I/IpOBaTB
321,[[21‘-1}/, BBIIBUI'AaTh FI/IHOTGSY cec peH_IeHI/IH, HaXOIUThb apI‘YMeHTBI
JUIS JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHHIA, 33JaBaTh MapaMeTphI
U KPUTEPUU PELICHUS,

- aHaJII/ISI/IpOBaTI) HOJIyLICHHI)Ie B XO0I¢€ peIIIGHI/ISI 3a1a4u
pe?:y.TII)TaTI)I, KpI/ITI/I‘-IeCKI/I OLICHUBATH nux I[OCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX YCJIOBI/ISIX;

- YMCTI) HepeHOCI/ITI) 3HAHUS B HOSH&BElTGHI)HYIO 158 HpaKTI/IqCCKYIO
001aCTH KU3HEICITSILHOCTH,

- YMGTI) I/IHTCFpI/IpOBaTI) 3HAHUSI W3 pa3HBIX HpGI[MGTHI)IX
oOJacrei;

- BBIJIBUT'aTh HOBBIC UJICHU, npennaran, OpI/IFI/IHaJ'II)HI)Ie IIOaXOabl 1
peIICHHUS;

- CIIOCOOHOCTH WX HCIIOJL30BAaHUS B II03HABATEILHON U
COIMAJIBHOW MPAKTUKE

c(hOpPMHPOBAHHOCTh YMEHUS BBIJCIISATH CYIIECTBEHHBIC MPU3HAKH
BHUPYCOB, KJIETOK MPOKAPHUOT M IYKAPUOT; OJHOKIECTOUYHBIX H
MHOTOKJICTOYHBIX ~ OpPraHW3MOB, BHJOB, OHOTEOIICHO30B U
IKOCHCTEM; OCOOCHHOCTH TIPOIECCOB OOMEHa BEUIECTB U
MIPEeBpAICHIUS SJHEPTUN B KIIETKE, (JOTOCUHTE3A, INIACTUYECKOTO U
HHEPreTUYecKoro oOMeHa, XEeMOCHHTE3a, MHTO03a, Melo03a,
OTUTIOIOTBOPEHUS, PA3BUTHUS U PA3MHOXKEHUS, WHINBHIYaTbHOTO
pa3BuTHA opraHu3zMa (OHTOTE€He3a), OOpbOBI 3a CyIIECTBOBAHUE,
€CTECTBEHHOI0 0TOOpa, BUI000pa30BaHMsI, TPUCTOCOOICHHOCTH
OpraHm3MOB K cpelae OOWTaHMs, BIHMSHUS KOMIIOHEHTOB
DKOCHCTEM, AHTPOTIOTEHHBIX M3MEHEHHH B IKOCHUCTEMAX CBOEH
MECTHOCTH, KPYrOBOpPOTa BEIIECTB M MPEBpAICHUE SHEPTHUU B
o6uocdepe;

c(hOpMUPOBAaHHOCTh YMEHHSI pEIIaTh OHOJIOTHUECKHE 3a/1auH,
COCTaBIIATh TCHOTHITMYCCKHE CXEMBI CKPEIIUBAHUS JIUIS Pa3HBIX
TUTIOB HACTEAOBAaHUS MPU3HAKOB Y OPTaHW3MOB, COCTaBIIATH
CXEeMBbI TEepeHOCa BEIIECTB W DHEPrUM B HJKOocHcTeMax (Iienu
MTUTAHUS, THIIEBHIC CETH )

OK 02. Hcnonb3oBaTh
COBpEMEHHBIC
Cpe/CcTBa TOUCKa,
aHaM3a u
HUHTEPIpPETAINN
nHpopManuu u
UHPOPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHCHUS 3,144
npoheccCHOHATLHOU
JESTEIbHOCTH

B 00/1acTH IEHHOCTH HAYYHOI' 0 NMO3HAHUSA:

- chOpPMHPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha JAayore KYJIbTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM
MHpE;

- COBEPIIEHCTBOBAHUE S3BIKOBOW M YUTATEIBCKON KYJIbTYpPhI Kak
CpelCcTBa B3aMMOICHCTBHS MEX/Ty JIFOJIbMHU U TIO3HAHUS MHPA;

- OCO3HaHWE IIEHHOCTH HAy4YHOW JEeATEIBbHOCTH, TOTOBHOCTH
OCYILIECTBIISITh MPOEKTHYIO M HCCIEA0BATEIbCKYIO JEATEIbHOCTD
WHIUBUAYAIbHO U B TPYIIIIE;

OBnaneHue yHHBEpCaIbHBIMU Y4E€OHBIMH TIO3HABATEIHHBIMU
NEUCTBUSIMU:

B) padora ¢ nHgopManmeii:

- BIIQ/IETh HaBBIKAMH TMOJYYEHHUsS HHPOPMAIMH U3 HCTOYHHUKOB
Pa3HBIX THUIOB, CAMOCTOSITEJIbHO OCYIIECTBISATh MOMUCK, aHAJuU3,
CUCTeMAaTH3aIlMI0 W HMHTEPHpeTariio WH(OOPMAIMK Pa3IUYHbIX

c(OpMUPOBAHHOCTH YMEHHH KPUTHYECKH OIICHUBATh
uH(popMaIio OHOJOTHYECKOTO COJCPKAHUS, BKIIOYAIOIIYIO
NICEB/IOHAYYHBIC 3HAHMS W3 PA3JIMYHBIX MCTOYHHKOB (CpEICTBA
MaccoBOl HMH(pOpPMAIMKA, HAYYHO-TIOMYJISIPHBIE MaTepualbl);

UHTEPIPETUPOBATh ~ JTUYECKHE  ACHEKThl  COBPEMEHHBIX
UCCIIEIOBaHUI B  OHOJIOTHMH, MEIUIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  IJ100allbHbIE  DKOJIOTMYECKHE  MPOOIeMbl
COBPEMEHHOCTH, (opMHpOBaTH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO MMO3UIIHIO;

c(hOpMHUPOBAHHOCTh yMEHUH’ CO3/1aBaTh CcOOCTBEHHBIE

IMHUCbMCHHBIC W YCTHBIC COO6H_IGHI/I${ Ha OCHOBE OMOJIOTHMYECKOM
I/IH(I)OpMaI_II/II/I us3 HCCKOJIBKUX HCTOYHHKOB, I'PaMOTHO
KCIIOJIb30BaTh TMTOHATUNHBIN arrapar onoaoTHn




BHJIOB ¥ JOPM IMPEICTABICHUS;

- co3JaBaTh TEKCThl B PAa3IW4YHBIX (opMarax C y4EeTOM
Ha3HAYeHUs HWHPOpPMAIMK W IICJICBOM ayAUTOPHUH, BLIOUpas
ONTUMAEHYIO (POPMY TIPECTABICHUS U BU3YAIIU3AIIHH;

- OIICHWBATh JOCTOBEPHOCTH, JICTUTHMHOCTh HH(MOpMAIWH, €€
COOTBETCTBHUE MTPABOBBIM M MOPAIHHO-3TUUECKUM HOPMaM;

- HCIO0JIb30BATh cpencTBa MH(pOpPMAITMOHHBIX u
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B PEIICHHH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OPTraHU3aIlMOHHBIX 33/1a4 C COOI0ACHUEM
TpeOOBaHUN DSPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHtsi, TMPaBOBBIX M OTUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 6€30TacHOCTH;

- BJIAJIETh HABBIKAMM pAaCO3HABaHUsI W 3alIUThl WHOOpMAIUH,
MH(POPMATMOHHOMN 6€30TaCHOCTH TUIHOCTH

OK 04. DddexTrBHO
B3alMOJEHCTBOBATh U

paboTtath B
KOJUICKTHBE "
KOMaH1e

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOOTIPEICIICHUIO;

- OBJIaJICHWE HAaBBIKAMH Y4€OHO-HUCCIIEI0BATENHCKOM, MPOEKTHON
U COLIMATILHON JeSITeNIbHOCTH;

OBnasneHue yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMU:
0) coBMecTHAas 1esITeJIbHOCTD.

- TNOHMMAaTh M HCMOJb30BaTh MPEUMYLIECTBA KOMaHIHOW H
WHIUBUIYaIbHOU pabOTHI;

- IPUHUMATh LEIH COBMECTHOU NESATENIbHOCTH, OPraHN30BbIBATh
U KOOPAMHUPOBATH ACHCTBUA MO €€ JOCTHXKEHHIO: COCTABIIATH
IUIaH JCUCTBHH, pacmpenessaTb pojud C Y4EeTOM MHEHHM
YY4aCTHUKOB 00CYXKJaTh pe3yJIbTaThl COBMECTHOM pabOThI;

- KOOPJIMHUPOBATH U BHIMOJHATH pabOTy B YCIOBHIX peajbHOTO,
BHUPTYAIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBJISITh TO3UTUBHOE CTpPATETHYECKOE IMOBEACHUE B
Pa3IUYHBIX CUTYallUsAX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHUE,
OBITh UHUIIMATUBHBIM

OBnajgeHue yHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSAMMU:

) NPUHATHE Ce0s M APYTHX JIIOAeii:

- IPUHUMATh MOTUBBI M apTYMEHTHI JAPYTUX JIIOJEH MpU aHaIHU3e
pe3ynbTaTOB JAESATEIbHOCTH;

HpI/IO6p€TeHI/I€ OIIbITa MIPUMCHCHUA OCHOBHBIX METOI0B
HAaY4YHOI'O IO3HAaHMs, UCIIOJIb3YCMBIX B OUOJIOTUH: Ha6J'IIO,Z[€HI/I${ n
OIMCaHus XUBBIX CHCTEM, IMPOLCCCOB U HBHGHHﬁ; OpraHu3anuu
U TIPOBCACHUS OHOJOTHYECKOTO OKCIICPUMCHTA, BbIABUIKCHUS

TUnoTe3, BbBIABJICHHA 3aBUCHUMOCTH MCKIAY HCCICAYCMBIMH
BCINYNHaAMU, 00BsICHEHUS MMOJTYYCHHBIX PE3YIbTAaTOB u
Q)OpMYJ'II/IpOBaHI/Iﬂ BbIBOZOB C  HCIIOJIB30OBAHHUCM  HAYYHBIX

MOHATUH, TEOPUIN U 3aKOHOB




- IPU3HABATh CBOE MIPABO M MPABO JIPYTUX JIO/IEH HAa OMINOKH;
- pa3BUBaTh CHOCOOHOCTh MOHMMATh MHUpP C IMO3UIHMH JAPYrOro
4eJI0BEKa

OK 07.
CopelicTBoBaTh
COXpaHEHHIO
OKpYKarollen Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
U3MEHEHUH KJINMATa,

B o0s1acTH 3K010rMYE€CKOr0 BOCIIMTAHUSA:

- c(hOPMHUPOBAHHOCTD JKOJOTMYECKOW KYIbTYpPbl, NOHUMaHHE
BIIMSIHUSL COLIMAJIbHO-3KOHOMHMUYECKHMX IIPOLIECCOB HA COCTOSIHUE
MPUPOJHON H CONMATBHOW CpEIbl, OCO3HAHUE TJI0OATHLHOTO
XapakTepa 3KOJOTHYECKUX IIPpodIieM;

- IUTAHUPOBAHME W OCYIIECTBJIEHUE JIEUCTBUUA B OKPYKAOLIEH
cpele Ha OCHOBE 3HAaHMs LEJed YCTOWYMBOIO pa3BUTHUSA

C(I)OpMI/IpOBaHHOCTI) YMCHUA HNPUMCHATH IOJYYCHHBIC 3HAHUA
JJIsL 00BsicHEHHsT OHOJIOTMUYECKUX mpoueccoB u HBHGHI/If/'I, JIIs
IIPUHATUSA NPAKTUYECKUX PEUICHUH B IOBCEAHEBHOW JKM3HU C
1ennblo o0ecnieueHrs 0€30I1aCHOCTU CBOETO 3/I0POBBS U 3/10POBbS
OKPYXKAIOIIUX JIFOACH, COONIOACHHS 30pOBOTO 00Opa3a >KU3HU,
HOPM IpaMOTHOTO MOBEACHUS B OKPYXKAIOIIEH TPUPOTHOMN CpeE;
IIOHUMAaHUue HCO6XOIII/IMOCTI/I HCIIOJIb30BAaHUA I[OCTI/I)KGHI/Iﬁ

TIPUHIIATIBI YeJI0BEYECTBA; COBPEMEHHOM OMOJIOTMU U OMOTEXHOJIOTHM IS PAllMOHAIBHOTO
OEpEeKITUBOTO aKTUBHOE  HENpUsITHE  JCUCTBUH,  NPUHOCAIIUX  BpEJ | MPUPOJIOTIOIE30BAHUS
MPOU3BOJCTBA, OKPYXKarollIen cpese;
3¢hHEeKTUBHO - YMEHHE MPOTHO3UPOBATH HEOIATOMPUSITHBIC SKOJOTHUECCKUE
NIENCTBOBATH B MOCJIEICTBUS TIPEANIPUHUMAECMBIX JICUCTBUH, PEIOTBPAILATD UX;
Ype3BBIYAHBIX - pacmiMpeHHe  OmbITa  JICATEIBHOCTH  DKOJOTHYECKOU
CUTYaIHIX HaIpaBJIEHHOCTH;

- OBJI3/ICHHE HaBbIKaMH y4e€OHO-HCCIEI0BATEIbCKOM, MPOEKTHOM

Y COLIMATILHON JeSITEIbHOCTH
K 3.1. - IUTAHUPOBAHME U OCYIIECTBIICHUE JEHCTBUIN B OKpPYKAIOIIEH c(hOpMUPOBAaHHOCTh YMEHHS TMPUMEHSTHh TOJIYUCHHBIC 3HAHUS
[InanupoBars, Cpelie Ha OCHOBE 3HAHMS 1ieJiel YCTOWYMBOTO Pa3BUTHS JUIsl OOBSICHEHUsT OMOJIOTUYECKHUX TPOIECCOB M SIBJICHHM, IS
MOATOTABINBATH U YeJI0BEYECTBA; MPUHATHS TPAKTHYECKUX PEIICHUH B TIOBCEAHEBHOW JKHM3HU C
OCYILIECTBIISTh - YMEHHE NMPOTHO3UPOBATH HEOIATOMIPUSITHBIE SKOJIOTHUECKHE 1enblo obecnedeHus 0e30MacHOCTH CBOETO 3/I0POBBS U 310POBbS

MIPOLIECC EPEBO3KH
IPY30B.

IOCICACTBUSA NPCAIIPUHUMACMBIX ,I[GﬁCTBI/IfI, MpEaoTBpaliaTh Ux;

OKPYKaIOIINX JTFOJICH, COOTIOICHUS 3JI0POBOTO 00pa3a KU3HH

[IK 4.1. [InanupoBath

paboty 3JIEMEHTOB
JIOTUCTHYECKOU
CUCTEMBI

- IUTAHUPOBAHME W OCYLIECCTBJIEHUE JICUCTBUM B OKpYXKaroLIEH
cpele Ha OCHOBE 3HaHUS Ilelied YCTOMYMBOTO Ppa3BUTHUSA
YelI0BEYECTBA;

- AKTMBHOE HENpUsTHE ACHCTBUIA,
OKpY’KaIoIllel cpeJie v 3J0POBBIO UEIOBEKa,
- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUHU APYTOTO
YeJloBeKa

IMPHUHOCAIIINUX BpCa

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSTHh IOJIYUCHHBIC 3HAHUS
JUIsl OOBSICHEHUST OMOJIOTMYECKHX TPOLIECCOB M SIBJICHHM, IS
MPUHATHS MPAKTHYECKUX PEIICHUH B TIOBCEAHEBHOW JKHM3HHU C
1eJIbI0 o0ecredeHus: 0€30MacHOCTH CBOETO 3JI0POBbS U 3JI0POBBS
OKPYKaIOIIUX JTFOCH, COOTIOCHUS 3I0POBOTO 00pa3a )KU3HH

NpUOOpETEHUE  OIbITa NPUMEHEHUS OCHOBHBIX  METOJIOB
HAy4YHOTO TMO3HAHUS, UCTIOJB3YEMbIX B OHMOJIOTUU: HAOTIOACHUS U
OTIMCAHUs JKMBBIX CHCTEM, TPOIECCOB U SBJICHUH; OpraHU3aIluu
U TIPOBEJCHHS OHOJIOTMYECKOTO SKCICPUMEHTA, BBIIBHIKCHUS
TUMOTE3, BBISIBICHUS 3aBHCHUMOCTH MEXKIY HCCIETyeMbIMU
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BEIMYMHAMHU, OOBSICHEHUS
(dopMynupoBaHUs  BBIBOJOB
IIOHATUI, TEOPUN U 3aKOHOB

IMOJIYYCHHBIX

C

HCIIOJIB30BaAHUEM

pe3yJbTaTOB U

HAaYy4YHBIX




1.4. Kosim4yecTBO 4acOB HA OCBOCHHE Y4eOHOIr0 mpeaMera:
O06beM 00pa3oBaTENbHON IPOrpaMMBbl TUCUUILIMHBL /2 Yaca, B TOM YHCIIE:
B (popMe MpakTUYECKOU MOATOTOBKU 12 4acoB;
OcHoBHOE cojiepkanue /2 yaca,
B TOM 4HCle, Teoperuyeckoe oOydenue 42 wyaca (B T.4. NpodecCHuOHAIbHO-
OpPUEHTUPOBAHHOE COZepKaHue 2 yaca),
nabopatopHeiXx U mnpaktudeckux 3aHATHH 30 yacoB (B T.4. mpodeccHOHaILHO-
OpUEHTHPOBAHHOE cojiepkanue 10 gacon).

[TpomexyTouHast aTTecTaius B Buje 1udpepeHIIMpOBAHHOIO 3a4eTa.



2 CTPYKTYPA U COAEPKAHUME YYEBHOI'O NIPEJMETA

2.1. O0bem yueOHOro nmpeaMera ¥ BUAbI Y4eOHON padoThI

Bun yueOHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHHUIIMHBI 72

B T.4.

OcHoOBHOe coep:KaHue 72

B T. 4.:

TEOpPETHYECKOE 00yUueHue 42
B T.4. MPO(ECCHOHATHHO-OPUEHTHPOBAHHOE COIePKaHUE 2

MPAKTUIECKHUE 3aHATHS 20
B T.4. MPO(HeCCHOHATFHO-OPUEHTHPOBAHHOE COJICPIKaHUE 8

abopaTOPHBIC 3AHITHS 4
B T.4. PO eCCHOHATBHO-OPUEHTHPOBAHHOE COIePKaHUE 2

KoutpoJabHas padora 6

IIpomeskyTouHas arTecTauusi B Buae 1u(pepeHunpoOBAHHOIO 3a4eTa 2
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2.2. TemaTu4eckuii nJ1aH u cofep:kanue yudeonoro npeqmera OVYIL.11 BUOJIOTI'UA

Ypose
Haumenosanue pazoenos Konuuecm Hb
Cooeporcanue yuebHo2o mamepuana, 1a60pamopHvle U NPAKMUYecKue 3aHAMs, CamMoCmoamenbHas paboma 00y4aruuxcs
u mem 60 uacos oceoe
HUs
Paspen 1. KiteTka — cTpyKTYpHO-()yHKIIMOHAJIbHAS €AMHULIA JKUBOI'0 18
Tema 1.1 OCHOBHOE cofepsKaHue 2
Bronorust kak Hayka. Teopernyeckoe odyyenune 2 1
OO0mast XapaKTepUCTHKA "
KH3HH CoBpeMeHHBIE 0TpaciIy OMOIOrMIecKuX 3HaHMi. CBsI3b OMONIOTHH C IpYrMMH HayKaMu: OMoXuMusi, Onousrka, OMOHNKA, TeHOreorpadus 1 ap.
Ponp u MecTo Guonornu B pOpMHUPOBAHNH COBPEMEHHON HAyIHOW KapTHHBI MUpA. Y POBHH OpraHHM3aIuy XHUBoi Marepnn. O0mas
XapaKTepUCTHKa JKI3HH, CBOMCTBA JKUBBIX CHCTEM. XUMHUYECKHH COCTaB KIIETOK

Tema 1.2 OcHOBHOE coep:KaHue 6
CrpykTypHO- Teopernueckoe o0yuenune 2 1
(byHKUKOHAbHAA Knerounas reopust (T. IlIBann, M. Illneiinen, P. Bupxos). OcHOBHbIE HOJI0XKEHHS COBPEMEHHON KIIETOUHON Teopyu. THIIbI KIIETOUHOMH
OpTaHH3aLIA KJICTOK OpraHM3aliy: TPOKAPHOTHIECKUI 1 dyKapuoTHIecKui. OTHOKIETOUHbIE U MHOTOKJIETOUHbIE OpraHn3Mbl. CTpoeHHe TPOKapHOTHIECKON

kietku. CTpoeHne sykapuoTHdeckoi kietku. Heknerounsle GopMbl KH3HU (BUPYCH, OakTepuodarm)

JlaGopaTopHnas pagora Ne 1 2 3

JlaGopaTopHas pabora «CTpoeHHe KIEeTKU (pacTeHHs, )KUBOTHBIE, ITPHObI) M KJICTOYHbIE BKIIOYCHHS (Kpaxmall, KApOTHHOMbI, XJIOPOILIACTHI,

XPOMOILIACTBI)»

INonroroBka MUKpONpENapaToB, HAOIIOJEHHUE C TOMOIIBIO MUKPOCKOIIA, BBISABICHUE Pa3IM4Mi MEXTY H3y4aeMbIMH OOBEKTaMH,

(opMynupoBaHUEe BbIBOJIOB

IIpakTnyeckoe 3anaTHe Ne 1 2 2

BupycHsle u 6akrepranbhble 3a6oneBanust. OOIINe IPUHIUIIEI KCIIONB30BAHUS JICKapPCTBEHHBIX BeliecTB. OCOOEHHOCTH NPUMEHEHUS

aHTONMOTHKOB. [Ipe/icTaBieHHne YCTHBIX COOOIEHHH ¢ MPe3eHTalMel, HOArOTOBICHHBIX 110 IIEPEYHI0 UCTOYHUKOB, PEKOMEHIOBAaHHbBIX

IpernojiaBaTeneM
Tema 1.3 OcHOBHOe coep:kaHue 4
CrpykTypHO- Teoperuyeckoe o0yueHue 2 1
(bymaonambHLe XpomocomHast Teopust T. Moprana. CtpoeHne XpoMocoM. XpOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTMYHBIE X HErOMOJIOTHMYHBIE XPOMOCOMBI,
dbaxrops! rarwionAHbIN U numtonanbd Habop. Hykneunossie kucnotsl: JJHK, PHK HaxoxaeHue B kieTke, X cTpoeHue U GpyHKIMU. MaTpuyiHbie
HACIICACTBCHHOCTH MPOLIECCh B KJIETKe: peILIUKalysi, OnocuHTe3 Oenka, penapais. [ eHeTHUecKuii KOJl U ero CBOMCTBa

IIpakTnyeckoe 3anaTHE Ne 2 2 2

Pemenue 3a1a4 Ha onpezeneHue MOCIeI0BaTEIbHOCTH HYKJICOTH/I0B, aMUHOKHCIIOT B HOPME U B CIIy4ae W3MEHEHHUS MOCIIeI0BATEIbHOCTH

nykneorunoB JJTHK
Tema 1.4 OcHOBHoOe coiep:Kkanne 2
OOMeH BelecTB U Teopernueckoe o0yyeHue 2 1
NpeBpalICHUE SHEPrun B Ioustre MerabonMnu3M. ACCUMUIISALMS M JUCCUMIIISIHS — JIBE CTOPOHBI MeTabonu3ma. Turbsl oOMeHa BellecTB: aBTOTPO(HbIH 1
KJICTKE rerepoTpodHbIii, a3poOHbIi U aHadpoOHbIH. [InacTudeckuit oomeH. DorocuHTe3. XeMOocHHTE3
Tema 1.5 OcHOBHOe coep:kaHue 4
JXKusHenHbli 1UKI KIeTKU. | TeopeTnyeckoe o0yueHue 2 1

Muto3. Meiio3

KneTounsiit nuki, ero nepuoasl. MuUTo3, €ro CTauy ¥ MPpOUCXOIIMe porecchl. bronormyeckoe 3HaueHne MUTO3a. Melo3 1 ero CTaauu.
IloBenenue xpomocoM B Meiioze. Kpoccurrosep. buonorndeckuii cMpIca Meiio3a




IIpakTnyeckoe 3ansaTHEe Ne 3 2 3
KonTposnbHasi padora. MoneKy/sapHblil ypOBEHb OpraHH3allH )KHBOTO
Paznen 2. Ctpoenne u pyHKIHH OpraHU3Ma 20
Tema 2.1 OCHOBHOE cofepKaHune 2
CtpoeHne opraHu3Ma TeopeTnueckoe odyueHmne 2 1
MHOroK/IeTOUHbIe OpraHu3Mbl. B3aMOCBSI3b OpraHOB M CHCTEMBI OPraHOB B MHOTOKJIETOYHOM OpraHu3Me. ['omeocTas opraHusma u ero
TIOIeP>KaHUEe B IIPOIIECCE JKU3HEASSITEIbHOCTH
Tema 2.2 OCHOBHOE cofepKaHue 2
DopmbI PASMHOKCHHS TeopeTnueckoe oGyueHue 2 1
OpTaHH3MOB ®opmbI pa3MHOXKEHUSI OpraHn3MoB. becrnonoe 1 nonoBoe pa3MHokeHHe. Busl Oecrionoro pasmuoxenwst. [TlonoBoe pasmMHOKeHe.
l'amerorenes y »xuBoTHBIX. CriepmaroreHes U oorene3. CTpoeHre MooBbIX KieTok. OmiooTBopeHne
Tema 2.3 OcHoBHOe coiep:kanne 2
OHTOreHe3 pacTeHUH, TeopeTnueckoe odyuenue 2 1
KHUBOTHBIX U YCJIOBEKA WunuBnayansHOe pa3BUTHE OpraHn3MoB. OMOproreHes u ero craguu. [loctamMOpronansHbIH eproa. CTaanu ToCTIMOPHOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX 1 yesnoBeka. [IpsiMoe u Henpsimoe pa3Butue. bronornueckoe crapenne u cMeptb. OHTOreHe3 pacTeHHH
Tema 2.4 OCHOBHOE colepKaHne 4
3aKOHOMEPHOCTH TeopeTnyeckoe odyyeHune 2 1
HacleJI0BaHus OCHOBHBIE TTOHSTHS TEHETUKH. 3aKOHOMEPHOCTH 00pa30BaHus rameT. 3akoHbl ['. MeHnnenst (MOHOrnOpruaHOe 1 TIOUTHOPHTHOES
ckpemuBanue). BzanMozelicTBre reHoB
IIpakTnyeckoe 3ansaTue Ne 4 2 2
Pemenue 3a1a4 Ha onpezeneHHe BEPOSTHOCTH BOSHUKHOBEHHS HACIIEICTBCHHBIX IIPU3HAKOB IIPH MOHO-, [I1-, IOJIUTHOPHIHOM U
AQHAIM3UPYIOLIEM CKPEIIMBAHHUH, COCTABICHHE TeHOTHITMYECKUX CXEM CKPEIMBAHMS
Tema 2.5 OcHOBHOe coiep:Kkanne 4
Cuernuiennoe TeopeTnyeckoe odyyeHune 2 1
HacneJloBaHue MPU3HaKkoB | 3akoHbl T. Moprana. CuerieHHOe Hacle0BaHue FeHOB, HapylleHue clemienus. HacnenoBanue Npu3HaKoB, CUEIUICHHBIX C OJIOM
IIpakTHyeckoe 3anaTue Ne 5 2 2
Pemenue 3a1a4 Ha onpezeneHre BEPOSTHOCTH BO3HUKHOBEHHS HACIIEACTBEHHBIX IPU3HAKOB TIPY CLIETIICHHOM HACJIe0BaHUH, COCTABIICHUE
T'CHOTUIIMYECKHX CXEM CKpELIMBAaHUs
Tema 2.6 OcHOBHOe coiep:KaHue 6
3aKOHOMEPHOCTH TeopeTnueckoe odyueHue 2 1
U3MEHYHBOCTH VI3MeHYMBOCTbh PU3HAKOB. BUJbl H3MEHYMBOCTH: HAC/IEICTBEHHAS U HEHACIICICTBEHHAs. 3aKOH TOMOJIOTHYECKHX PAZIOB B HACIECTBEHHON
n3meHuuBocTH (H.W. BaBuno). MyraunonHast Teopusi K3MEHYUBOCTH. BUbl MyTanuii 1 MpU4KHBI UX BO3HUKHOBEHUs. Kapuorun yenoBeka.
HacnencrBenusie 3a00neBanust YenoBeka. [ eHHbIE U XpOMOCOMHBIE OOJIE3HH YesioBeKa. boe3Hu ¢ HacieICTBEHHON MPeaPacioI0KeHHOCTHIO.
3HayeHHe MeMIMHCKOM TeHETUKH B IPEAOTBPALICHUH 1 JICYEHHH IT'eHeTHUECKHX 3a00JIeBaHuUii YesoBeKa
IIpakTnyeckoe 3aHATHE Ne 6 2 2
Pemenue 3a1a4 Ha onpeeneHre THIIA MyTalMK IPH TIepeJiade HacleICTBEHHbIX IPU3HAKOB, COCTABICHUE TeHOTHIIMYECKUX CXeM
CKpELIMBAHUS
IIpakTnyeckoe 3ansaTHE Ne 7 2 3
KonTponpHas padora. Ctpoenue U GYHKIIMH OpraHu3Ma
Pa3znen 3. Teopusi 3Bo/IOLMH 6
Tema 3.1 OcHOBHOe coiep:KaHue 2
Hcropust sgostononHoro | Teopernueckoe 06ydeHune 2 1

yueHusi. MUKpO3BOIIOLHUSA

[epsoie sBomonmonnsie kKoHuenun (JK.b. Jlamapk, XK JI. Brobdon). DBomromnnonnas Teopust U. Japsuna. CHHTETHYIECKAs: TEOPUS IBONIOLHIN
U €€ OCHOBHBIC MOJIOKCHHUSL.
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MuxposBomronust. Ilomymsims Kak aJIeMeHTapHast eIMHUNA SBOMIONHN. ['eHeTHIecKie OCHOBBI 3B OMIONHHN. DJIeMEHTapHbIE (haKTOPhI
sBomormy. EcrecTBeHHBIN 0TOOp — HampaBision it hakTop sBomonmy. Bumgoobpa3oBanue Kak pe3yabTaT MHKPO3BOIIOIIH

Tema 3.2 OcHOBHOE coiep:KaHue 2
MakposBottonust. TeopeTnueckoe odyueHmne 2 1
BosHukHOBEHUE N MaxposBoimors. @opMbl 1 OCHOBHBIE HarpaBiieHus MakposBoironuu (A.H. CeeprioB). [lytu mocTikeHHs OMOJIOrMYECKOro porpecca.
pasBuTHE XU3HU Ha 3emie | CoxpaHeHHEe OHOpPa3HOOOpasHs Ha 3eMIIE.

I'unoresbl ¥ TEOPUK BO3HUKHOBEHHS KHU3HH Ha 3emiie. [1osiBieHne IepBhIX KIETOK M UX ABOIOLHS. [IpOKapHOTHI 1 3yKapHOTHI.

TTpoKrCX 0K ACHHE MHOTOKJIETOUHBIX OPraHN3MOB. BO3HHKHOBEHHE OCHOBHBIX I[APCTB SYKAPUOT
Tema 3.3 OcHOBHOE coep:KaHue 2
ITponcxoxenne Teoperuyeckoe odyuenue 2 1
YCJIOBCKA — aHTPOIIOI'CHE3 AHTpOl'IOJ'IOl"I/ISI — HayKa O YeJIOBEKE. CHcTeMaTHYECKOE TTOJIOKEHNE YeJIoBeKa. CXOACTBO M OTINYMS YeJIOBEKA C )KUBOTHBIMUA. OCHOBHEIE

CTa/IMM aHTPOIIOreHe3a. JBOIOLHS COBPEMEHHOTO YelIOBEKa.

YenoBeueckre packl ¥ X eIMHCTBO. BpeMs i IyTH pacceieHusl YesoBeka 1o rianere. [IprcrnocoOGIeHHOCTh YellOBeKa K Pa3HbIM YCIOBUSIM

cpebl
Pazpnen 4. Sxosorns 18
Tema 4.1 OcHoBHoOe coiep:kanne 2
Oxonorudeckue dpaktopel | TeopeTndeckoe o0yueHune 2 1
U CpeJibl KU3HU Cpepl 00UTaHHsI OPraHM3MOB: BOJIHAS, Ha3eMHO-BO3/1yIIIHAS, TOYBEHHASI, BHYTpUOpraHn3MeHHast. OU3HKO-XHMHYECKHE OCOOCHHOCTH CPejt

obuTaHus opraHu3MoB. IIprcocoGIeH st OPraHU3MOB K )KH3HH B Pa3HbIX cpenax. [loHsTue skonorudeckoro dakropa. Knaccudukans

sKonormdeckux (akropos. [IpaBuiio muanmyma FO. JInbuxa. 3akon TonepantHoctu B. [lendopaa
Tema 4.2 OCHOBHOE colepKanne 4
[onmynsmus, coodmectsa, | Teoperndeckoe obyueHue 2 1
9KOCHUCTEMBI OKonornueckas XapaKTepUCTUKA BU/IA U MOMYJISALNH. DKOJIOrHYECKas HUIA BUIA. DKOJIOTMUECKHEe XapaKTepucTHKH nomyisanun. CoobiiecTsa

1 3KocucTeMbl. brolieHo3 1 ero crpykrypa. CBs3u Mexay opraHu3MaMu B OnorieHo3e. CTpYKTypHbIE KOMIIOHEHTBI 3KOCHCTEMBI: TIPOYLICHTBI,

KOHCYMEHTBI, peylieHTbl. KpyroBopor BeliecTB U HOTOK SHEPrHH B 9KocucTeMe. Tpoduueckie ypoBHU

IIpakTnyeckoe 3ansaTHe Ne 8 2 2

Tpoduueckue nenu u cetn. OCHOBHBIE MOKA3aTeNN SKOCHCTEMBI. bruoMacca 1 mpoayKuust. DKOJIOrM4ecKue NMpaMu/Ibl yuces, OuoMacchl 1

sHepruu. [IpaBuiio mupamMubl SHEPTU.

PemieHne npakTHKO-OPUEHTHPOBAHHbBIX PACYETHBIX 3aaHUI 110 IEPEHOCY BELIECTBA U SHEPIMU B 3KOCUCTEMAX C COCTAaBJIEHHUE TPOYUUECKHX

Lienel ¥ nupamuz OMoMacchl U SHEPruu
Tema 4.3 OcHOBHOe cojiep:Kanne 2
buocdepa - rnobansHas | Teopermueckoe o0ydeHue 2 1
9KOJIOTMYECKas CUCTeMa Buocdepa — xxuBast odbonouka 3emiu. Pa3surue npezcrasieHuii o buochepe B tpynax B.J. Bepuanckoro. O6nactu 6uocheps! u ee

koMioHeHThI. JKrBoe BeliecTBo Grocheps! 1 ero GpyHKIUH.

3aKOHOMEPHOCTH CyIecTBOBaHuUsI brochepsl. OcobeHHOCTH OGrocdepsl Kak ri1odanbHON IKOCHCTeMBbl. [ITMHAMUYECKOe paBHOBECHE B

ouochepe. KpyroBopots! BelecTB v OMOreoXMMHUUECKUe HUKIIBI. [ 100aIbHbIe IKOIOrHYeCKHe IPOOIeMbl COBPEMEHHOCTH
Tema 4.4 OcHOBHOe coep:kaHue 4
BunsiHie aHTpONOreHHbIX Teopernueckoe odyuenue 2 1
dbaxropos Ha Guochepy AHTpOIOreHHbIe Bo3/ieiicTBUs Ha Grocdepy. 3arpsa3HeHHs KaK BHJ aHTPOIIOT€HHOTO BO3/ICHCTBHSA. AHTPOIIOI€HHBIE BO3/ICHCTBHUS HA

aTMmocdepy. Boznelictsust Ha ruapocdepy. Bozaetictust Ha nutochepy. AHTpOMOreHHbIe BO3ACHCTBIS Ha OHOTHYECKHE COOOIIECTBa.

VYraybeHHO U3Yy4aroTCsl OTXOJIbI, CBSI3aHHBIE C ONPeIeNICHHO mpodeccreil/ cnennanbHOCThIO

IIpakTnyeckoe 3anaTHEe Ne 9 2 2

[Ipaxtugeckoe 3ausTHE «OTXOBI TPOU3BOJICTBAY

*B Tom 4yuciie npod)eccnonam.ﬂo-opneﬂTnponaHHoe coleprkaHue MPAKTUYECKOro 3aHATUSA
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[pakTrdeckoe 3ansarue «OTxoapI Mpon3BoAcTBa». Ha ocHOBe denepansHOro Kiaccu(pUKannoHHOIO KaTajJora OTXOM0B ONPEelIsTh Kilace
OITAaCHOCTH OTXOJIOB; arperaTHoe COCTOSHHE U (PU3MUIECKYI0 (hOPMY OTXOZ0B, 00pa3yronmxcs Ha pabodyeM MecTe / Ha dTanax MpOU3BOACTBA,
CBSI3aHHBIE C ONPEAEICHHON Npodeccueli/criennaabHOCTRI0

Tema 4.5 OcHOBHOE coep:KaHue 6
Binsinue counanbHo- Teoperuueckoe o0yuenue 2 1
SKONIOTHIECKHX (haKTOPOB 31opoBbe 1 ero cocTapisromye. PakTopel, MOIOKATEIHHO M OTPULATENHEHO BIHMSIOIINE Ha OpraHi3M denoBeka. [IpobieMa TeXHOreHHBIX
Ha 310pOBRE FCIIOBCKA BO3JICHCTBHII Ha 3/JOpPOBBE YEJIOBEKA (DJIEKTPOMarHUTHBIE ITOJIS, OBITOBAsT XUMUS, U30BITOUHBIE IIIYMBI, PaAHays U T.11.). AJanTtanus
opraHu3Ma JernoBeka K (hakTopaM okpyxaromei cpensl. [IpuHImner hopMupoBaHus 310poBbecOeperarommero noseaeHus. dmnyeckas
AKTHBHOCTH M 310pOBbe. Broxumideckie aceKThl palioHAIEHOTO M TaHUS
JlaGopaTopHas pagora Ne 2 2 3
JlabopartopHast paboTa «YMCTBEHHAs! pabOTOCIIOCOOHOCTE)
OgunajieHre METOJaMH OTIpe/IeNICHNs TToKa3aTellell YMCTBEHHOH paboTOCIIOCOOHOCTH, 00OBSICHEHHE TTOYIeHHBIX Pe3YIbTaTOB H
($opMynpoBaHHe BBEIBOJIOB (MMCEMEHHO) C UCIOJIb30BAaHNEM HAYIHBIX NOHATHH, TEOPUH M 3aKOHOB
*B Tom 4yuHciie npoeccHOHATbHO-OPUEHTHPOBAHHOE co/lep:KaHue JadopPaTOPHOro 3aHSATHS
B kauecTBe TPUITEPOB CHIDKAFOMIMX pabOTOCIOCOOHOCTD MCIONB30BATh YCIOBHS OCYIIECTBICHUS MPO(ECCHOHATBHON IESITEEHOCTH: IIIyM,
TeMmIeparypa, puzndeckas Harpyska H T.JI.
IIpakTyeckoe 3ansaTue Ne 10 2 3
KonTponbHas padora. TeopeTndeckre aceKThl SKOJIOTHH
IIpodeccnonanbHO-OpHEHTHPOBAHHOE coep:kaHue (B (popMe NPAKTHYeCKOil MOAT0TOBKH)
Pazpnen 5. buosorust B :Ku3Hu 8
Tema 5.1 OcHOBHOe coep:kaHue 4
BuorexHonoruu B KU3HU TeopeTHdeckoe ofyueHHe 2 1
Kaidqoro BuorexHonorus kak Hayka 1 Ipou3BoAcTBO. OCHOBHBIC HAIIPABIICHHS COBPEMEHHOH OnoTexHonoruu. Merozsl 6norexHonorui. OObEKThI
OuoTeXHONIOr1u. JTHKAa OMOTEXHOIOIMYECKUX U IeHETHYECKNX SKcriepuMeHToB. [IpaBiiia noucka 1 ananusa 61nosKonorudeckoi nadopmanun
U3 Pa3IMYHbIX MCTOYHHUKOB (Hay4Has M yueOHO-Hay4Has JMTEpaTypa, CPeICTBa MaccoBOi MH(pOpMaIMy, ceTb MHTepHeT U pyrue)
MpakxTuueckoe 3anstue Ne 11 2 2
Keiicpl Ha aHanu3 nHGOpPMALMK O HAYYHBIX JOCTIKEHUAX B 00JaCTH I'€HETUYECKUX TEXHOJIOTUH, KIIETOYHOH HH)KEHEPHH, TTHILEBBIX
OMOTEXHOJIOrMil. 3aluTa Kelica: Ipe/ICTaBIeHUe PEe3yIbTaTOB PEIICH s KeHCOB (BBICTYIUICHHE C TIPE3EHTAIMeH)
Tema 5.2 OcCHOBHOE coIep/KaHue 4
Buorexuonornu IpakTyeckoe 3ansTHe Ne 12 2 2
TPOMBIIILICHHOCTH Pa3BuTHE NPOMBIIIICHHONW GMOTEXHOJIOT U M €€ IPUMEHEHHUE B KU3HHU YEJIOBEKa, OUCK M aHAJIN3 HMH(POPMALUK U3 Pa3InYHbIX HCTOYHHKOB
(HaydHas ¥ yueOHO-Hay4HAs TUTEpaTypa, CPeICTBa MaccoBOi nHdopmaiwu, ceth HTEpHET U Apyrue)
Keiicbl Ha anasiu3 nHGOpPMAIMK O Pa3BUTHHU MPOMBIIUICHHON OHOTEXHOJOr Uit (110 rpymiam)
IpakxTuueckoe 3ansaTHe Ne 13 2 3
3amura keiica: [IpencraBnenue pe3yabTaToOB PEIEHUs KEHCOB (BBICTYIICHHE C MIPE3EHTALUeH)
JuddepenuupoBanHblii 3aueT 2 3
Bcero: 72

J171st XapaKTepUCTHKH yPOBHS OCBOCHHS y4e€OHOTO MaTeprasa HCIOIb3YIOTCS CISTyIOIe 0003HaUeHNUS:
1. — 0O3HAKOMHTENIBHEIH (Y3HABaHHE paHee H3yUCHHBIX 00BEKTOB, CBOICTB);
2. — PeNPOYKTHBHBIN (BBIIOIHEHHE JEATEINPHOCTU 10 00pa3ily, HHCTPYKIUH MU MO PYKOBOACTBOM)

3.~ MoK TUBHBIH (T1anupoBanue u camoctosatensnoe BBITIOJIHCHUC ACATCIBHOCTH, PCIHICHUC Hp06HeMHBIX 33}13“1)
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3 YCJIOBUA PEAJIM3ALINU ITPOT'PAMMbI YYEBHOTO IIPEAMETA

3.1. TpeOoBaHHus K MAaTePHAJbHO-TEXHUYECKOMY 00ecIeYeHUI0

Jns  peanuzauuM MOpOrpaMMbl  yueOHOrO MpeaMeTa JOJIKHBI  OBITh
MIPEAYCMOTPEHBI CIIEAYIONIUE crelnuanbable nomenieHus: Kabuner «buomorumy,
OCHAIIIEHHBIN O00OpyAoBaHUEM: MeOeNlb, J0CKa, MeJ, HalJSIAHbIE MOCOOUs
(KOMILIIEKTHI Y4EOHBIX TaOJINII, MJIAKATOB), TEXHUYECKUMU CPEACTBAMU OOYUCHHUS:
KOMITBIOTEP C yCTPOWCTBAMU BOCIPOM3BEACHUS 3BYKa, MPUHTEP, MYJIbTHUMEIUA-
IPOEKTOP C IKPAHOM, YKa3Ka-TPE3CHTEP JJIs MPEe3CHTAIUN.

JlaGoparopusi, ocHalleHHass OOOpYJOBaHUEM JJii TPOBEJICHUS 3aHATHI:
MUKPOCKOIIbI, CEKYHJIOMEp, TOHOMETp, JiabopaTopHas Tmocyaa (mpoOUpKH,
MOJICTaBKH JIJIs TPOOUPOK, TIUHIIETHI, IECOK, CTYIKH C MEeCTUKaMH, MPEIMETHBIC U
MOKPOBHBIE  CTEKJA, CTCKJISHHBIC  MAJIOYKHA,  IpenapoBajbHbIE  WIJIBI,
dbunpTpoBanbHas Oymara (casipeTku), CTakaHbl) THUNEPTOHUYECKUN PpPacTBOP
xjopuna Hatpusi, 3%-HBIM pacTBOp NEpPOKCHAA BOAOPOJA, pacTBOp Homa B
HOIMCTOM Kalluu, TIULEPHUH, KIYOHH KapToQes, JUCT 3J0/Ied KaHAJCKOH, IJI0]
psOMHBI OOBIKHOBEHHOU (psIOMHBI WM TOMAaTa), JIYK permyaThblid, pa3BelcHHbIC B
BOJIC JIPOAKAKH).

3.2. UudopmanuoHHoe odecriedyeHne peaan3anuu NporpaMmbl

1. Ins peanusamuu MpoOTrpaMMbl OMOJMOTEYHBIM (DOHJI HMMEET IeYaTHbIS
W/WIW  DJIEKTPOHHBIE  OOpa3oBaTelibHbIE W WH(OpPMAIIMOHHBIE  PECYPCHI,
pPEKOMEHIOBaHHBIC /I UCTIOJIb30BaHUS B 00pa30BaTeIbHOM IMPOIIECCE, HE CTapIIe
S5 JIeT ¢ MOMEHTA U3/IaHUs.

2. PexoMeH1yeMble M€YaTHbIC U3AaHUS.

OcHOBHbBIE IEYATHbIE U3TAHUS

1. buonorus. 10-11 xmacc (yrimyOneHHBIH YPOBEHB): YUeOHUK TSI CPETHETO
obmero oOpaszoBanus / B. H. Speirun [m 1p.]; mox obOmeit pemaknueir B. H.
SpeiruHa. — 2-¢ u3a. — Mocksa: U3marenscrBo FOpaiit, 2022.

2. O6yxoB, JI. K. buonorus: KIeTKM W TKaHH: y4eOHOE IOCOOHE Is
cpennero npodeccuonanpHoro odpazosanus / JI. K. O6yxos, B. H. Kupuienkora.

— 3-e u3., nepepabd. u gorn. — Mocksa: M3narensctBo FOpaiit, 2022. — 358 c.



3. buonorus: y4yeOHUK M NPAKTUKYM ISl CPEAHEro MpodecCHOHaIbHOrO
oOpazoBanus / B. H. Speirun [u ap.]; noa penakuueit B. H. SApsiruna. — 2-e us.
— Mocksa: U3zparensctBo FOpaiit, 2022. — 378 c.

DJIeKTPOHHbIE U3IaHUS

1. buonorus. 10-11 knacc (yrayOJieHHBIH yPOBEHB): YUEOHUK IS CPETHETO
obmero oOpaszoBanusi / B. H. Speirun [u 1p.]; mon obmieit penaxinuein B. H.
Apeiruna. — 2-e u3a. — Mocka: M3gatensctBo IOpaiit, 2022. — 357 ¢. —
(Haponnoe npocsemienue). — ISBN 978-5-534-15630-0. — TekcT: 2neKTpOHHBIN
// O6pa3zoBarenbHas mathopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/509241

2. O6yxoB, JI. K. buonorus: KJIETKM W TKaHH: y4eOHOE IMOcoOue s
cpeanero npodeccuonanpHoro oopaszosanus / 1. K. O6yxos, B. H. Kupunenkoga.
— 3-e u3., nepepad. u non. — Mocksa: M3gatenscTBo HOpaiit, 2022. — 358 c.
— (IIpodeccuonansHoe obpazoanue). — ISBN 978-5-534-07499-4. — Tekcr:
anekTpoHHbI // OOpa3zoBatenpHas 1iatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034

3. buonorus: y4yeOHUK M TPAKTUKYM [JIsI CpPEAHEro MpodeccHoHaIbLHOTO

obpazopanus / B. H. Speirun [u ap.]; mox penakuueit B. H. Apeiruna. — 2-e us .

— Mocksa: UznatensctBo FOpaiit, 2022. — 378 c¢. — (IlpodeccuonanpHoe
obpazoanue). — ISBN 978-5-534-09603-3. — TekcT: »ieKTpoOHHBIH //
Oo6pazoBaTenbHas wiatdopma FOpaiir [caidT]. — URL:

https://urait.ru/bcode/489661

JlonoJiHuTeIbHbIE HCTOYHUKHU

1. Teitnop J. buonorusa: 8 3 1. T. 1 / . Teitnop, H. I'pun, VY. Crayt; nox
pen.P. Conepa ; mep. 3-ro anrn. u3za. — 14-e m3n. —M. : JlaGopaTopus 3HaHHH,
2022 — 454 c.

2. [laBmoBa, E. M. DOxomorus: y4eOHMK W TPAKTUKYM IS CPEIHETO
npodeccuonanbHoro oopazoanus / E. U. IlaBnosa, B. K. HoBukoB. — Mockaa:

N3parensctBo FOpaiit, 2022. — 190 c.
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https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

3. Epemuenko, O. 3. buosorus: yuenue o 6uocdepe: yueoHoe nocodue st
cpeanero npodeccuonanbHoro odbpazoanust / O. 3. Epemyenko. — 3-¢ wusn.,
nepepad. u gon. — Mocksa: M3narensctBo FOpaiit, 2022. — 236 c.

4. bounoB, JI. H. DOxonorusi: ydeOHOe mocoOue Mg CpPEeIHero
npodeccuonansHoro oobpazopanust / JI. H. bmunos, B. B. ITlomskoBa, A. B.
Cemenua ; mox o6meit penakiuedt JI. H. biunoBa. — MockBa: M3aaTenbcTBO
Opaiit, 2022. — 208 c.

5. bproxanp, ®@. @. [IpombinuienHas sxkonorus: yueOHuk / @.d. bproxans,
M.B. I'padxuna, E.E. CnobusikoBa. — MockBa: ®OPYM: NUH®PA-M, 2022. —
208 c.

6. HecmenoBa, H. H. DOxonorust yemoBeka: yueOHUK M TPAKTUKYM JIJIs
cpeadero mnpodeccuoHanpbHoro oobpazosanus / H. H. HecmenoBa. — Mockga:
N3narenscTBo FOpaiit, 2022. — 157 c.

/. buonoruss mns mnpodeccuit W CHENHAIBHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO Tpoduiieii: yueOHUK IJisi CTyA. YUpEeXKIeHUU cpel. mpod.
obpazoBanus / B. M. Koncrantunos, A. I'. Pezanos, O. E. ®aneeBa; nox pexa. B.

M. KoncrantunoBa. — M.: U3narenbckuii neHTp «Akagemus», 2016/ — 336 c.
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4 KOHTPOJ/Ib U OHEHKA PE3YJIbTATOB OCBOEHHA YYEBHOT' O
INPEAMETA

KoHTpone u  omeHka  pe3ylbTaToB  OOy4YeHUS  OCYLIECTBISETCS
MIpENOAABAaTENEM B  INPOLECCE MPOBEACHUS  MNPAKTUYECKUX  3aHATUH U
1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIMOJHEHUS O00YYalOIIMMUCS
WHIUBUAYAIbHBIX 3aJaHUi, MPOEKTOB, HccieqoBaHUil. Pe3ynbratbl 00ydeHus
OTIPEJIENISIIOT, YTO O0yvaromuecs NOJDKHBI 3HaTh, MOHUMATh U JAEMOHCTPUPOBATH
10 3aBEPILICHUH U3YYECHUS TUCLMUILINHBIL.

Jlist popMupoBaHUs, KOHTPOJISE U OLEHKU PE3yJbTaTOB y4eOHOTO MpeaIMeTa
UCIIOJIb3YETCS CHUCTEMA OLEHOYHBIX MEpONPUATUNA, TNpelcTaBisomas coOoi
KOMIUIEKC YYEOHBIX MEpPONPUSITHI, COTJTACOBAaHHBIX C pe3ysbTaTaMu OOYy4YeHHUS U
chopmynmupoBanHeix ¢ ydetoM PI'OC COO (mpenMeTHbIe pe3yiabTaThl IO
npeamety) u ®I'OC CIIO.

[IpoMesxkyTouHas aTTecTalsl yCTaHOBJIEHA B Buie NU(epeHIIMPOBAHHOTO

3a4cTa.



O01as KoMneTeHus

Pazgen/Tema

T OLeHOYHBIX MEPONIPUATHH

Pazgen 1. Knerka — cTpyKTypHO-()YyHKIHOHAJIBLHAS
€IMHHULIA JKUBOI'0

KonTponpnas pabora «MoJIeKyIIIpHBIA YPOBEHb
OpraHu3alyu KUBOTOY

OK 02

Bbuonorus kak Hayka. OOmas XapakTeprCcTUKa )KU3HH

3aIoJIHeHHUE TaOIUIIBI C OIIMCAHUEM METOJIOB
MUKPOCKOITHPOBAHMSI ¢ UX JOCTOMHCTBAMH H HEJOCTATKAMHU.
3anonHeHHEe TaOIUIBl «BKiIa y9eHbIX B pa3BUTHE

OHOJIOr UMY

3aroJiHeHHe CPaBHUTEILHON TaOIUIIBI CXO/ICTBA M PA3IUIHNA
’KHBOTO U HE KMBOTO

OK 01
OK 02
OK 04

CtpykTypHO-()YHKIIMOHAJIbHASI OPTaHU3AIIUS KIETOK

OuenuBaemasi JUCKYCCHS IO BOIIPOCaM JIEKIIMH

Pa3paboTka MeHTaNbHON KapThl MO KJIACCU(PHUKAIIUU KIETOK U
UX CTPOEHHUIO Ha IIPO- U 9YKAPUOTHUECKUX U T10 I[apCTBaM B
MUHH TPYIIIax

BrimonHeHue 1 3ammTa J1abopaTopHBIX padoT:

«CTpoeHue KIeTKH (pacTeHus, >KUBOTHBIE, TPUObI) 1
KJIETOYHBIE BKJIIOUEHUS (Kpaxmall, KapOTUHOU/IBI,
XJIOPOILIACThI, XPOMOTLIACTHI)»

[IpakTruueckoe 3anstue. [IpencraBienne yCTHBIX COOOIEHUI
C TIpe3eHTalnel, TOArOTOBIEHHBIX 110 NEPEYHIO0 UCTOYHUKOB,
PEKOMEHI0BAaHHBIX MPEINo aBaTeIeM

OK 01
OK 02

CtpyKTypHO-()YHKIIMOHAIbHBIE (haKTOPHI
HACJIEJICTBEHHOCTH

DpoHTaTBHBINA OMTPOC

Pa3zpaboTka riaoccapus

Pemenue 3a1au Ha onpeeeHre mocaea0BaTeIbHOCTH
HYKJICOTHJIOB, aMUHOKHCIIOT B HOPME U B CIy4ae U3MCHEHUS
nocieaoBarebHOCTH HykiieoTna0B JJHK

OK 02

OOmeH BCIICCTB U IIPCBPAIICHHUEC SHCPI'UU B KIICTKC

®DpoHTAIBHBIN 0IIPOC
3anoJIHEHUE CPAaBHHUTEILHOM TaOIUIIBI XapaKTEPUCTHUK THIIOB
oOMeHa BeIeCTB

OK 02
OK 04

JKusHeHHsI UK KI1eTKU. Muto3. Meiio3

OO6cyx1eHre o BOIpocaM JIEKIHH
Pa3paboTka n1eHTHl BpeMEHH KU3HEHHOTO IIHKJIa

Pazgen 2. Ctpoenue u pyHKIMH Opranu3ma

Konrtponbnas padora “Crpoenune u GpyHKIMH OpraHu3zmMa’




OK 02
OK 04

Crpoenue opranuzma

OuenuBaemasi AUCKYCCHS

Pa3paboTka MeHTaIbHON KapThl TKAHEH, OPraHOB U CUCTEM
OpraHoB OPraHU3MOB (PacCTEHHUs], )KUBOTHBIE, YEJIOBEK) C
KPaTKON XapaKTePUCTUKON UX (HyHKIUI

OK 02

@opMBbI pa3MHOKEHUS OPTaHU3MOB

@pPOHTAIBHBIN OIPOC
3anojaHeHue TabauLbl ¢ KPaTKOM XapaKTepUCTUKON U
npuMepaMu GopM pa3MHOKEHHUSI OPraHU3MOB

OK 02
OK 04

OnTroreHes paCTCHI/II\/'I, KHUBOTHBIX H YCJIOBCKA

Pa3paboTka eHTHI BpEMEHM € XapaKTEepUCTUKOMN ATANOB
OHTOTr€HEe3a OTJEIbHON IPYNIION KUBOTHBIX U YEJIOBEKA T10
MHUKpPOIrpynnam

Tect/onpoc

CocraBieHnue KU3HEHHBIX [IUKJIOB PACTEHUH IO OTAeNIaM
(MOXOBH/IHBIE, XBOILEBUIHbBIE, TATIOPOTHUKOBUIAHBIE,
rOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJIEAOBaHUS

Pa3paboTka rioccapus

@pOHTABHBIN ONPOC

Tect mo Bompocam JIEKIUH

Pemienue 3a1a4 Ha onpesiesieHHe BEPOSATHOCTH
BO3HUKHOBEHUS HACJIEJCTBEHHBIX PU3HAKOB ITPY MOHO-, JIU-
, TOJIMTMOPUTHOM U aHAJTM3UPYIOLLEM CKPEIIMBAHUM,
COCTaBJICHNE M'€HOTUITMYECKUX CXEM CKpEILMBaHUS

OK 01
OK 02

CHGHJ’IGHHOC HAcCJI€COJO0OBAaHUE IIPU3HAKOB

Tect

Pa3zpaboTka riaoccapus

Pemenue 3a1au Ha onpeeeHre BEPOITHOCTH
BO3HUKHOBCHHUSI HACIIEJCTBEHHBIX MPU3HAKOB MIPH
CLIENIJIEHHOM HAacJeA0BaHUN, COCTABJIEHUE M'€HOTUITHYECKUX
CXEM CKpEIIMBaHUS

OK 01
OK 02
OK 04

3aKOHOMepHO CTH UIBMCHYNBOCTHU

Tecr.

Pewenue 3a1a4 Ha onpeeneHye Tua MyTaluy 1py repeaaye
HACJICICTBEHHBIX IIPU3HAKOB, COCTABIEHUE TEHOTUITHYECKUX
CXEM CKpEILLUBAHUSA
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Pa3nen 3. Teopusi 3Bo/1IOUNH

KonTponpnas pabota “TeopeTndecKue acreKThl SBOJIIONUU
JKWU3HU Ha 3emiie”

OK 02 Hcropus 3BOIIOIUMOHHOIO yueHus. MukposBoonyss | OpOHTAIBHBIN OIPOC

OK 04 Pa3paboTka rioccapusi TEepMHUHOB
Pa3paboTka 1eHThl BpEMEHU pa3BUTHS IBOJIFOLIMOHHOIO
yueHus

OK 02 MakpoaBosmtonusi. BosHukHOBeHHUE U pa3BuTHE )KU3HM  |OLieHuBaeMas JUCKYCCHUs: UCII0JIb30BAHUE apTyMEHTOB,

OK 04 Ha 3emiie OMOJOTHYECKON TEPMUHOJIOTUH U CUMBOJIUKH IS
JI0Ka3aTeNNbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII
Pa3paboTka JIeHTHl BpeMEHU BO3ZHUKHOBEHUS U PA3BUTHUS
YKU3HU Ha 3emiie

OK 02 [IpoucxoxaeHue 4eaoBeKka — aHTPOIIOTEHES @pOHTATBHBIN ONPOC

OK 04 Pa3zpaboTka neHTHI BpEMEHH MPOUCXOKICHHUS YeTOBEKA

Pasnea 4. IkoJsiorus

OK 01 DKoJjorudeckue (pakTopsl U CPebl KUZHU TecT no 3KOJOTHYECKUM (pakTOpaM U cpeiaM KU3HU

OK 02 OpraHu3MoOB

OK 07

OK 01 [Tomynsmwms, cooO1IecTBa, 3KOCUCTEMBI CocTaBiieHHE CXEM KPYroBOpOTa BEIIECTB, UCOJIb3YS

OK 02 MaTepHabl JIEKIUU

OK 07 Pelienue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/ITaHUI
10 TIEPEHOCY BEIIECTBA U YHEPTUU B IKOCUCTEMAX C
COCTaBlIeHHE TPOPHUUECKUX LIeTIeH U MUpaMu]i GuomMacchl U
SHEPIUU

OK 01 buocdepa - rimobanpHas 3K0JIOTHYECKas CUCTEMA OueHuBaemasi JUCKYCCHS

OK 02 Tect

OK 07

OK 01 Brnusinue antponoreHHbIx pakTopoB Ha 6uochepy Tect

OK 02 [TpakTuueckas padota “OTX0/bI MPOU3BOACTBA”

OK 04

OK 07
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I[IK 3.1

1K 4.1

OK 02 BnusiHre conmanbHO-3K0JIOTHYECKUX (PaKTOPOB HA OuenuBaemasi AUCKYCCHS

OK 04 3/10pOBbE YEJIOBEKA Brmonnaenune nabopaTtopHoii paboTsl Ha BEIOOD:

OK 07 "VMcTBeHHas paboToCcnocoOHOCTR",

IIK 3.1 "Baustnue abnotnyeckux (pakTopoB Ha YeloBeKa (HU3KUE
1K 4.1 BBICOKHE TeMIleparypsl)"”

Paznea 5. buoJsiorus B ;KM3HH

3amuTa Kelica: MPeACTaBICHUE Pe3yIbTaTOB PEIIeHNs KeicoB
(BBICTYIIJIEHHUE C MTPE3EHTAIUEH)

OK 01; OK 02; OK 04; TIK 3.1

BbroTtexHonornu B ;KM3HU Kaxxaoro

Brinonnenue kelica Ha aHanu3 HHPOPMALUKM O HAYUHBIX

I[IK 4.1 JIOCTHIKEHUAX B 00JIACTU I'eHETUYCCKHUX TEXHOJIOTHH,
KJIETOYHOU WHKEHEPHUH, TTUIIEBBIX OMOTEXHOJIOTHH (10
rpymnmnam), IpeJACTaBICHUE PE3yIbTaTOB PEIICHUS KEHCOB

OK 01 [IpompbInuieHHass OUOTEXHOJIOTHS Brinonnenue keiica Ha aHaKM3 HH(POPMALIMK O Pa3BUTUN

OK 02 MPOMBIIIJIEHHON OMOTEXHOJIOTHH (TI0 TpyIam),

OK 04 IIPE/ICTABIICHHUE PE3YNIbTATOB PEIICHUS KEHCOB

[IK 3.1; IIK 4.1
OK 01; OK 02; OK 04; ConuanabHO-3THYECKUE aCIIEKTHI OMOTEXHOJIOTHI BrinonHeHue kelica Ha aHaiau3 HHpopMaIum 00 STHISCKUX
IIK 3.1; TIK 4.1 acreKTax pa3BUTHS OMOTEXHOJIOTHH (ITO TPYIIIaM),
MIPE/ICTABIICHUE PE3YNIbTATOB PEIICHUS KEHCOB

OK 01 buoTexHoJI0ruu 1 TEXHUYECKUE CUCTEMBI BrinonHeHue kelica Ha aHau3 HH(POpPMAIIUK O pa3BUTHUS

OK 02 OMOTEXHOJIOTHI C TPUMEHEHUEM TEXHHYECKHX CUCTEM (I10

OK 04 rpynmnam), IpeaCcTaBICHUE Pe3yIbTaTOB PEIICHUS KEHCOB

[IK 3.1; IIK 4.1
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