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1. HACHOPT MPOI'PAMMBbBI YYEBHOM JJUCIHUIIJINHBI Buonorus



1.1. Oo6aacTh NpUMeHEHHS NMPOTPAMMBbI

PaGouas mporpamma yueOHOW TUCIUTIINHBI SBIISIETCS YACTHIO MTPOTPAMMBI
MOJATOTOBKM CHENUAIMCTOB cpeaHero 3BeHa B cooTBeTcTtBuM ¢ OI'OC CIIO mo
cneruanbHocTH 21.02.18 OOoramienue moJie3HBIX HCKONMAaeMbIX, BXOJAIICH B
coctaB ykpynHeHHoW rpymnbl 21.00.00 IlpukiaagHas reosiorusi, ropHoe eJio,
Hed)TerazoBoe /€10 U reo/ie3usl.

PaGouas mporpamma pazpaborana B coorBerctBHH ¢ PI'OC COO Ha
ocHoBanuu PI'OC CIIO no cnemuanbHOCcTH 21.02.18 OOGoramenue moJje3HbIX
HCKOMAEeMbIX U C YY€TOM MPUMEpPHOW mporpaMMbl 00I1Ie00pa3oBaTEIbHON
JUCIUIIINHEI buoJorus.

1.2. MecTOo AUCHMILUIMHBI B CTPYKTYpe NpodeccuoHaIbLHOI
nporpammsl CIIO

YdaeOHas qruciumuiiHa « BHOIOrHs» BXOIUT B 00111e00pa30BaTeIbHBIN IIHKIT
y4eOHOro IiaHa.

1.3. Hean u njiaHupyembie pe3yJbTAThl OCBOCHUS TUCHUIIIMHBI

Conepkanue mporpaMMbl y4eOHON JUCHUIUIMHBI «BHOJI0TH) HAMPaBICHO
Ha JOCTH)KEHUE PEe3yIbTaTOB €€ U3YUeHHUs B COOTBETCTBUU ¢ TpeboBanusamu GI'OC
COO c¢ yuerom mnpodeccuonanbHoM HampasieHHoctn @OI'OC CIIO mo
crnenuaiprHocTy 21.02.18 O6oramenue mojie3HbIX HCKOIIAeMbIX.



Oco0oe 3HaueHue AUCIUIUIMHA UMEeT Mpu hopMHupoBaHuu U pazButun oo1mux (OK) koMIieTeHInii:

Oo6mmue (OK) ILnanupyemsle pe3yabTaThl 00y4eHHs
KOMIIeTEeHIIUH
Oo6mue JAucuunimHapHblie (MpeaMeTHbIe)
OK 01. B yacTu TPpyA0BOro BOCIMTAHHSA: CchopmupoBaTh 3HaHUI O MecTe W poiaud OHOJIOTMU B
BeiOupare  cnocoObl | - TOTOBHOCTb K TPyAYy, OCO3HaHUE  IIGHHOCTU | CHCTEME HAy4yHOro 3HaHWig ; (PyHKIMOHAJIBHOM
pelieHus 3aJa4 | MacTepcTBa, Tpy10Jto0ue; IPaMOTHOCTM  Y€JOBEKa JUISI PELIEHHMs  KU3HEHHBIX
npodeccuOHaTBLHON - TOTOBHOCTb K aKTUBHOMU NESITeBHOCTH | TPoOsieM;  C(OPMHUPOBAHHOCTD  YMEHHS pacKpbIBaTh
JeSTEIIbHOCTH TEXHOJOTMYECKOW M COUMAJIbHOM  HAIpPaBJIEHHOCTH, | COEpIKaHUE OCHOBOTMOJIAraliux  OHOJIOTHYECKUX
MIPUMEHUTEIHHO K | CITOCOOHOCTh MHUIIUUPOBATh, TUIAHUPOBATH H TEPMHUHOB W TIOHSITHH: XW3Hb, KJIETKA, TKaHb, OpTaH,
pa3INYHbIM CaMOCTOSITENILHO BBITIOJHATH TaKyIO A€ITEIbHOCTD; OpraHu3M, BHUJ, TOMYyJSIHs, 5JKOCHCTEMa, OHOLIEHO3,
KOHTEKCTaM. - UWHTEepeC K pas3nuyHbiM chepaM TnpodeccrmoHanbHO# | Omocdepa; MeTrabonn3M(0OMEH BEIIECTB W IPEBpaICHUS
NeSITeTbHOCTH, 9HEpPrun),roMeocTas (caMoperyssius),0MocuaTe3 Oenka,
Osaagenue YHUBEPCAJIBHBIMH Y4eOHBIMHI CTPYKTYpHasi OpraHu3aIus KHUBBIX CUCTEM, TUCKPETHOCTH,

MO3HABATEJbHBIMH JAeiiCTBUSIMM:
a) 6a30BbIe JIOTHYECKHE JAeiiCTBHUS:

- CaMOCTOSITENTFHO (OPMYJIMPOBaTh W  aKTyalU3UpPOBATh
mpooJIeMy, pacCMaTPHUBATh €€ BCECTOPOHHE,
- yCTaHABJIMBATh CYNIECTBEHHBIN MPU3HAK UM OCHOBAHUS JUISI

CpaBHEHHUS, KIIacCUPUKAUU U 0000IICHHUS;

- onpeaciATh LCIU ACATCIBHOCTH, 3a/laBaThb IAPaMCTPbLI U

KPUTEPUU UX JTOCTUKCHUS;
- BBIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B

caMOperyJisilisi, CaMOBOCHPOU3BEJeHUE (pernpaayKuus),

HACJIEJICTBEHOCTh, HM3MEHYMBOCTb, JHEPrO3aBUCUMOCTb,
pOCT ¥ pa3BUTHE, YPOBHEBAs OPraHU3AINU;
c(hOpMUPOBAHHOCTh YMEHHUS PACKpPBIBATH COJIEpPKAHUE
OCHOBOTOJIAralomnux ONOIOTHYECKUX TEOPUI U TUTIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTallUOHHOM, YBOJIOLIMOHHOM,
MIPOUCXOKICHUS KU3HU YEIOBEKA;

c(hOpMUPOBAHHOCTh

YMEHHUS pacKpbIBaTh

OCHOBOIIOJIararomue




paccMaTpuBaeMBbIX SBJICHHSIX;
- BHOCUTh KOPPEKTHBBI B JICATCIBHOCTh, OIICHHBATH
COOTBETCTBHE  pE3yJIbTaTOB  IIEJAX, OIEHWBATh PHUCKH
MOCJIC/ICTBHI JIeITEILHOCTH;

- pa3BUBaTh KpEaTHBHOE MBIIUICHUE TIPU  PEHICHUH
JKU3HEHHBIX TPOOIIeM.

0) 0a30BbIE HCCIeA0BaATEIbCKUE e CTBUS:

- BJaJEThb HaBbIKAMU  Y4YEOHO-HCCIEAOBATEIILCKOM U
MIPOEKTHOM JIeATEIIPHOCTH, HABBIKAMHU Pa3pelIeHUs Mpooem;
- BBISIBIIATH MPUYHUHHO-CJICICTBEHHBIC CBSI3U u
aKTyaJM3UpOBaTh 3ajady, BBIJIBUTATh THIIOTE3Y €€ PEIIcHUS,
HaxOJWUTh  apryMEHTBl  JJIs1  JOKa3aTelbCTBAa  CBOMX
YTBEPKICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHHUS;

- aHAIM3MPOBATh TOJYUYEHHBIE B XOJAE PpEUICHHUS 3aJaud
pe3yJIbTaThl, KPUTUYCCKU OIICHUBATh WX JIOCTOBEPHOCTH,
MPOTHO3HPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeTh TMePEHOCUTh 3HAHHWS B I[IO3HABATEIbHYIO W
MIPAKTUYECKYIO 00JIaCTH KU3HEICATCIIbHOCTH,

- yMeTh HMHTETPHPOBATh 3HAHUS W3 Pa3HBIX MPEAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIE UJAEH, TMpeuiaraTh OpPUTHHAIBHBIC
MOJIXOJTBI U PEIICHUS;

- CHOCOOHOCTh HX HCIIOJIb30BAaHUS B II03HABATCIBHOW |
COLIMAJIBHOM ITPaKTHKE.

OHOJIOrHUECKHUE 3aKOHBI u 3aKOHOMEPHOCTH
(I''Mennenes, T.Moprana,H.N.Basunosa,d.I"ekkens,®.Mro
mnepa,K.bapa),rpanuiel UX NPUMEHHMMOCTH K IKHBBIM
CHCTEMaM;

npUOOpeTEeHUE OIbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYyYHOTO T[IO3HABaHUS, WCIOIB3YEeMbIX B OHOJOTHH:
HAOJIOJICHUST W OIHKCAHUS KUBBIX CHCTEM, MPOIECCOB U
SIBJICHUW; OpPTaHM3allMM W TPOBEACHUS OHOJIOTHIECKOTO
IKCIIEPEMESHTA, BBIABUIKCHHS TUIIOTE3, BBISBICHUS
3aBUCHUMOCTH  MEXIy  HCCICAYEeMBIMH  BEIUIHMHAMH,
O0OBSICHEHUS TIOJIYYCHHBIX PE3YIbTATOB M (hOPMYIUPOBAHUS
BBIBOJIOB C MCITOJIb30BAHUEM HAyYHBIX ITOHSATHHA, TCOPUHA U
3aKOHOB;

c(hOpPMUPOBAHHOCTh yMEHHsS BBIACIATh CYIICCTBCHHBIE
MPHU3HAKK BUPYCOB, KJIIETOK TIPOKAPHOT U 3YKAPHOT;
OJTHOKJICTOYHBIX Y MHOTOKJICTOYHBIX OPTraHU3MOB, BHJIOB,
OMOTeOIIEeHO30B U DKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BEMIECTB W TPEBPANICHHS JHEPTHH B KICTKH,
dboTOoCHHTE3a, TIACTUYECKOTO W HDHEPTrUYecKOro ooOMeHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OTIO0TBOPEHUS, PA3BUTHUS
u Pa3MHOXKEHHUS, WHAWBUIYATbHOTO pa3BUTHUSA
opranu3Ma(oHTOreHe3a), OOpbObI 3a  CyILIECTBOBAaHME,
€CTCCTBCHHOT'O otOopa, BHUI000pa30BaHUS,
MIPHUCIIOCOOJICHHOCTH OPTraHW3MOB K cpeic OOWTaHus
BIUSHUS ~ KOMIIOHCHTOB  JKOCHUCTEM, aHTPOIOTECHHBIX




M3MEHEHUH B SKOCHCTEMAX CBOE MECTHOCTH, KPyTOBOpOTa
BEIIIECTB U IPEBpAIlCHHE SHEPTUH B Orocdepe;

chopMUpOBaTh yMEHHE pellaTh OHOJOTMYEeCcKHe 3aJauH,
COCTaBJISAITh TE€HOTUIIMYECKHE CXEMbl CKPEIIMBAHUS IS
pa3HbIX THUIIOB HACJIEJOBAHMS MPU3HAKOB Y OPraHU3MOB,
COCTaBJISITh CXEMbl II€PEHOCA BEIIECTB T SHEPrUM B

AKOCHCTeMax (11eI1 MTUTaHUS, TTUIIEBBIC CETH)

OK 02.
Hcnomap3oBaTh
COBpPEMEHHBIC
cpencTBa
aHau3a Hu
MHTEpIpETALNs

ITONCKA,

uHpOpMaLUn u
UH(POPMAIMOHHbIE
TEXHOJIOTHH TSt
3amaq
npodeccroHaIbHON

JACATCIIbHOCTH

BBIITIOJTHEHUA

B obnactu LEHHOCTHU HAy4YHOTO MMO3HAHMUS:
c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH u

OOILIECTBEHHONW MPaKTHKH, OCHOBAHHOTO Ha Jranore

KyJIBTYp, CIIOCOOCTBYIOILIETO OCO3HAHUE  CBOETO MecTa B
MIOJIMKYJIbTYPHOM MUDE;

- COBEpUICHCTBOBAHUE S3bIKOBOW M YHUTATEIBCKOW KYJIbTYPBI
KaK CpeICTBa B3aMMOJECHCTBHS MEXKIY JIIOABMHU U IO3HAHUSA
MHpA;

- OCO3HAHHWE IEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTH

OCYILECTBIIATh IPOEKTHYIO u UCCIIEI0BATENBCKYIO
JeSTeIbHOCTh HHANBUYAJIbHO U B TPYIIIE;
Osaanenue YHHBEPCAJIbLHBIMH Y4eOHbIMH

NMO3HABATEJbHBIMHY /I/iCTBUSIMH:

B) pa6ora ¢ uHdopmanmeii:

- BJIAACTh HABbIKaAMU IMOJTYYCHUA I/IH(i)OpMaIII/II/I 13 HCTOYHUKOB
Pa3HbIX
MIOUCK,

THUIIOB, CAMOCTOATCIIBHO

OCYHIECTBJIATH aHaJIu3s, CUCTEMATU3all MO n

CdopmupoBaTh
rnH(pOpMaLIHIO

YMCHUC KPHUTHUYCCKU OLICHUBAThH

OHMOJIOrMYECKOr0o coJiepKaHus,
BKJIFOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX
HMCTOYHHMKOB (CpeIcTBa MaccoBOM WH(MOpPMAIUU, HAYyYHO-
MO JISIPHBIE MaTEePHAIIbI);

UHTEPIPETUPOBATh JTUYECKUE ACHEKThI COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTUH, MEOUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh T00aNbHBIE HSKOJOTUYECKUE MPOOJIEMBI
COBPEMEHHOCTH, (OPMHPOBATh [0 OTHOIICHHIO K HUM
COOCTBEHHYIO TTO3HUIINIO;

COOCTBEHHEIE

chopMupoBaTh yMEHUI CO3/1aBaTh

NHCbMEHHBIE W  YCTHBIE COOOIIEeHHS Ha OCHOBE
Ouosiornyeckoil MHGOPMAIMK U3 HECKOJIBKUX UCTOYHUKOB

, TPaMOTHO UCIOJIb30BaTh MOHATHHHBIN anmapaT OMOJI0ruu




UHTEpIpeTauus WH(OPMALUK pPA3JIUYHBIX BHUAOB U (popm
IIpeJICTaBICHMUS;

- co3laBaTh TEKCThl B pa3IMYHBIX (opmarax Cc yd4eToMm
Ha3Ha4yeHUs UH(OpMalMU U 1IEeNEBOM ayAUTOpUU, BHIOUpAs
ONTUMAJIbHYIO (POpPMY Mpe/ICTaBICHHs U BU3yalIU3aliH;

- OLICHUBATh JIOCTOBEPHOCTb, ISTUTUMHOCTh HH(POPMALIUH, €€
COOTBETCTBHE  IMPABOBBIM U MOPAJIbHO-3THUECKUM HOPMAM;
- ICTIOJIB30BaTh CPEACTBA HMH(MOPMAIIMOHHBIX U

KOMMYHI/IKaIII/IOHHI)IX TCXHOJ’IOFI/Iﬁ B peHIeHI/II/I
KOIHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX 158
OpraHM3aI[MOHHBIX  3a/Ja4 C COOJTI0IEHHEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH 0€30MMaCHOCTH,
TUTHUCHEI, pecypcocOepexeHus, MIPABOBBIX u
TUYECKUX HOPM, HOpM HMH(POPMAITUOHHOMN
0e301acHOCTH;

- BIIQ/ICTh HABBIKAMU PACTIO3HABAHUS U 3aITUTHl HHPOPMAIIHH,
WH(HOPMAIMOHHON 0€30MMaCHOCTH JTUYHOCTH;

OK 04.
DddexkTrBHO

BSaHMOHeﬁCTBOBaTB u

paboTtath
KOJIJICKTHBE
KOMaH/Ie

B
u

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSITEIbBHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIaJICHHE HAaBBIKAMH YUE€OHO-HCCIISIOBATEIHCKOMH,
MPOEKTHOU U COLIMATIbHOM JEATEIIbHOCTH;

OBiaseHue YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JeHCTBUSIMM:

I') COBMECTHaA 1eITeJIbHOCTh:

- TIOHUMATh U HCIOJIb30BAaTh MPEUMYIIECTBA
KOMAaH/IHOW ¥ MHANBUIYAJIbHON PabOTHI,

[IpnoGperenuss ompiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAay4HOTO IIO3HAHUs, MCIOJIB3yeMbIX a  OHMOJIOTHU:
HaOJIOIEHUST U OMMCAHUs KMBBIX CHCTEM , IPOIECCOB U
SBJICHUI; OpraHMU3allid ¥ TPOBEICHHUS OHOJOTHMYECKOTO
JKCIEPUMEHTA , BBIABW)KCHMS TUIIOTE3, BBIABICHUSA
3aBUCHMOCTH  MEXKIy  HMCCIEAYEMBIMH  BEJIIMYMHAMH,
OOBSICHEHUS] TIOJyYEHHBIX PEe3yJIbTaTOB M (POPMHPOBAHUS
BBIBOJIOB C MCIIOJIb30BAaHUEM HAYUYHBIX IIOHATHN, TEOPUN U
3aKOHOB




- MPUHUMATH enu COBMECTHOHM JIESITEIIbHOCTH,
OpraHW30BBIBATh U KOOPJAWHHUPOBATH JICUCTBUS TIO €€
JIOCTHKEHUS: COCTABJIATHIUIAH JICCTBUM, paclpenessiTh
pOJIU C y4eTOM MHEHHM YYaCTHMKOB OOCYXKIaTh Pe3yJIbTaThbl
COBMECTHOH paboTHhl;

- KOOPJIMHUPOBATH U BBITIOJIHATH PaOOTY B yCIOBHSIX
pEATbHOTO, BUPTYAILHOTO M KOMOMHUPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYIIECTBIISITh TTO3UTHBHOE CTpaTeruyecKkoe
MOBEJICHUE B PA3IMYHBIX CUTYAIUSX, POSBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITh MHUIIMATUBHBIM

OBananenue YHHMBEPCAJIbHBIMH peryJIiTUBHbIMHU
ACCTBUAMMU:

A) NpUHATHE ce0sl U APYTUX JIOJdeH:

- TPUHUMATh MOTHUBBI M apryMEHTBhl APYrUX JIIOACH mpu
aHaJIN3e Pe3yJIbTaTOB JIEATEIbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JAPYTHX JIFOJICH Ha OMIHOKH,
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUH JAPYTOTO
YeN0BeKa;

OK 07.
CopeiicTBOBaTH
COXPaHECHHIO
OKpYXaKoIIel Cpelibl,
pecypcocOepekeHHIO,
MIPUMEHSATH 3HAHUA 00
M3MEHEHUH KJIuMarTa,

B 00s1acTH 3K0710rH4€CKOTr0 BOCIIUTAHMS S

- ¢(hOpMUPOBAHHOCTH HKOJIOTUYECKOHN KyJIbTYpbl, TOHUMaHHE
BIIMAHUA COOHAJIBHO-3KOHOMHYECCKUX IponeccoB Ha
COCTOSIHUE MPHUPOJHOM U COLMAIBHON Cpeabl, OCO3HAHUE
IJI00aJIbHOTO XapaKTepa IKOJIOTHYECKUX TMPOoOIeM;

- IJTAHUPOBAHUE U OCYIIECTBIICHUE NEUCTBUU B OKPYKAIOLIEH
Cpele Ha OCHOBE 3HAHUA LENeld YCTOMYMBOTO PpPa3BUTHUSA

chOpPMUPOBAHHOTh YMEHUS TMPUMEHATH IOTy4YCHHbIE
3HAHUS i1 OOBSICHEHHS OHMOJOTHYECKHX IMPOIECCOB U
SIBICHUM, U1 MPUHATHS  IPAKTUYECKUX pPELICHUH B
TIOBCEHEBHOM )KHM3HH C TEJIBI0 00ecIieueHnsT 0e301acHOCTH
CBOETO 3JI0POBbS M 370POBbSl  OKPY’KAIOLIUX JIIOJIEH,
coOJI0IeHHsI 3I0POBOTO 00pa3a >KU3HU, HOPM TPAMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH MPUPOJHON Cpejie; MOHUMaHUE

9




TIPHHITAITBI
OEepEeKITUBOTO
MIPOU3BO/ICTBA,
3¢ pexTHBHO
JIEICTBOBATh
Ype3BhIYAITHBIX
CUTYaIHIX

YEJI0BEYECTBA; aKTUBHOE HENPUATHE JACUCTBUM, NIPUHOCSIIHAX
BpEJl OKPYKAIOWIEH Cpeae;

- YMEHHE MPOrHO3UPOBATh HEOJIArONPHUATHBIEC KOJIOTHUYECKHE
MOCJIE/ICTBUS MPEIIIPUHUMAEMBIX JIEHCTBHM, MPEAOTBPAIATh
UXx;

- pacUIMPEHUE OIBITA ACATEIBHOCTH YKOJIOTHYECKON
HaIIPaBJIEHHOCTH;

- OBJaJIcHUE  HAaBBIKAMH  y4eOHO-MCCIIE0BATEIBCKOM,
MIPOEKTHOM M COIIMATIbHOM JEATEIIbHOCTH;

HEOOXOAMMOCTH
COBPEMEHHOM

UCHOJB30BaHUA MOCTHYKEHUI

ouoJloTut W OMOTEXHOJIOTUHA

PadrOHAJIbHOI'O ITPUPOAO0ITIO0JIB30BAHUS

JUIA
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1.4. Koumn4yecTBO 4acOB Ha OCBOCHUE NIPOIrPaMMbl Y4eOHOM
AUCUMILTHHBI

O6bem 00pa3oBaTeNbHON MPOrpaMMbI_72 yaca, B TOM YHCJIE:

- y4eOHbIX 3aHATHH_70 4YacoB, B TOM 4YHCJIE Ha MPaKTUICCKUE,
nabopaTopHBbIe 3aHATHS U KOHTPOJIbHBIE paboThl_ 34 yaca;

- Ha IPOMEXYTOYHYIO aTTECTALUIO_2 Yaca.
2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUTIIMHBI

2.1. O0beM AUCHMILIMHBI U BUABI y4eOHOH PadoThI

Buabl yueOHOI padoThI Ob6bem B
yacax

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI AMCUHILIMHBI 72

B T.4.:

OcHoOBHOe coaep:xaHmne 70

B T.4..

TEOpeTUYECKOe O0yICHHE 36
NPAKTUYECKUE 3aAHATUSA 24

B T.4. MPO(ECCHOHATbHO-OPUEHTUPOBAHHOE CO/ICPIKAHUE 10
nabopaTopHbIC 3aHATUSA 4

B T.4. IPO(ECCUOHATbHO-OPUEHTUPOBAHHOE COICPKAHHE 2
KoHntposnbHas paborta 6
IIpomexyTouyHas arrecrauus: 1M epeHUNPOBAHHBIA 3a4€T 2
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2.2. Temarnuyeckuil VIAaH U COAEPKAHUE TUCHHUILIIMHBI

HaumeHoBaHue pa3iesioB u TeM Homep Coaepixanue yueOHOro MaTepuasa (0OCHOBHOE H Oobem | Koabl koMnereHumi,
Y4eOHOro npogdeccuoHaILHO-OPUEHTHPOBAHHOE), J1A00PATOPHbIE H 4acoB ¢popmupoBanuio
3aHATHSA NpaKTHYeCKUe 3aHATHS, IPUKJIAJTHON MOAYJb (IIpH KOTOPBIX CNIOCOOCTBYET
HAJMYMH) 3JIEMEHT NPOrPaMMBblI
1 2 3 4 5
OcHOBHOe coJep:KaHue
Cemectp Ne 1 34
Pa3nea 1. Kierka-cTpyKTypHO-(pyHKIMOHAJIBHAS JUHULIA )KUBOTO 18
Tema 1.1. Bbuonorus kak Hayka. CogepxaHnue yueOHOTO MaTepualia 2
OO61as xapakTepuCcTHKA KU3HU 1 CoBpeMeHHble oTpaciu OHOJIOTMYeCKHUX 3HaHMi. CBs3b 2
Ouosioruu ¢ JAPYTUMHM HayKaMmu: Ouoxumus, Ouodusmka, OK 02
Ouonnka, reHoreorpadust u Ap. Poms m mecto Oumosioruu B
(hopMHUPOBAHNUN COBPEMEHHOI Hay4YHOI KapTHHBI MUpa. Y POBHU
opranusanuii ;xuBoit Mmarepuu. OOmas XapaKTepUCTHUKA KU3HU,
CBOMCTBA KUBBIX CUCTEM.
XHWMHYECKUH COCTAB KIIETOK.
Tema 1.2. CtpyKTypHO- CopepxaHnue yueOHOro Marepuaiia 6
(yHKIMOHAIbHAS OpraHu3aIus 2 Kaerounass Teopusi (T.IlIBann, M.lInefinen, P.Bupxos). 2 OK 01
KJIETOK OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOUHOM Teopuil. TUIbI OK 02
KJIETOYHOU OpraHu3alMH: MIPOKAPUOTUYECKUI u OK 04
sykapuoTHueckuil. OJHOKIETOYHbIE UM  MHOIOKJIETOYHBIE
opranu3mbl. CTpoeHHUs] NPOKAPUOTHUECKON KieTKUu. CTpoeHue
3YKaApUOTHYECKON KIIETKH.
Hexknerounsie (hopmbl )ku3HU(BUPYCHI ,0aKTeprodarn)
3 JlabopaTtopnoe 3ansitme Ne 1. IIpuoOpereHuss ormbiTa 2

NPUMEHECHUSI TEXHUKH MHKPOCKOIIMPOBAHUS TIPU BBITIOJTHCHUU
nabopaTopHbix pabot: JlaGoparopnas pabota «CrtpoeHune
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KJIETKH (pacTeHHUS, )KUBOTHBIC, TPUOBI) U KIIETOYHBIC BKIIFOUCHHS
(kpaxMan, KapOTHHOMIBI, XJIOPOIUIACTBI, XPOMOILIACTHI)».
[ToaroroBka MHUKpOMpEnapaToB, HAOMIOACHUE C MOMOIIBIO
MHKpPOCKOIA, BBISIBIICHUE PA3IUUMA MEXKIYy  U3y4aeMbIMHU
o0BbeKTaMu, OPMUPOBAHUE BHIBOJIOB.

IIpakTnueckoe 3ansitue Ne 1. BupycHble u GakTepuasbHbIe
3a00JIeBaHUS. O6mmue IPUHLIUIIBI MCIOJIb30BaHUs
JeKapcTBeHHbIX  BemecTB.  OCOOEHHOCTHM  NPUMEHEHHUs
anTuOunoTukoB. IlpencraBneHus YCTHBIX COOOIIEHUN C
IIpe3eHTalMEN, IOATOTOBIEHHBIX 110 IEPECEUEHNIO HICTOYHHKOB,
PEKOMEHI0BaHHBIX IPENOAABATEIIEM.

Tema 1.3. CrpykTypHO-
GbyHKIIMOHATIbHBIE (bakTopbI
HACJIEICTBEHHOCTH

CojeprkaHue y4eOHOro MaTepuasa

N

Xpomocomuasi teopusi T. Moprana. CtpoeHHE XPOMOCOM.
XPpOMOCOMHBIH Habop KJIETOK, TOMOJIOTUYHBIE u
HErOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOUIAHBIA W JAUIUIOUIHBINA
Habop. Hyxneunossie kucnotel: JJHK, PHK naxoxnenue B
KJIETKE, X CTpoeHHe U (yHKUMHU. MaTpuuHble MPOIECCHl B
KJIETKe:  peruidKamnus, OuocuHTe3 Oenka,  pernaparwsl.
['eHeTHYECKHUI KOJ M €r0 CBOMCTBA.

IIpakTnyeckoe 3ansatue Ne 2. Pemienue 3a1a4 Ha onpejielieHue
MOCJIEIOBATEIbHOCTH HYKJICOTH/I0B, AMUHOKHUCIIOT B HOPME U B
CJy4ae U3MEHEHHUsI MOCJIeI0BATENbHOCTH HYKIIeoTH10B JJHK

OK 01
OK 02

Tema 1.4. OOMeH BeIIECTB H
MIpEBpAIICHUE SHEPTHH B KICTKE

Coneprxanue yueOHOro MaTepuana

IHonsaiTHe MeTa00MM3M. ACCUMWISLNS U JUCCUMWIALNS — JIBE
CTOpOHBI MeTabonm3Ma. Tl 0OMEeHa BEIIeCTB: aBTOTPODHBII
u rerepoTpodHbIN, a’poOHbIM U aHa’poOHBIA. [ImacTuueckuit
o0MmeH. PoTocuHTE3. XEMOCUHTES.

OK 02

CogepxaHnue yueOHOT0O MaTepuaa
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Tema 1.5. J)Ku3HeHHBIH UK KIETKH. 8 Kneroynblii nMkjI, ero mepuoabl. MuWTO3, €ro craiuu u 2 OK 02
MuTto3. Meiio3 MPOUCXOASALIME MTPOLECCHl. bHOIOrnyeckoe 3HauyeHUe MUTO3A. OK 04
Meito3 u ero craauu. lloBemeHwe XpoMocoM B MeHO3e€.
Kpoccunrosep. buosnornueckuii cMbICII.
KonTponbhas pabora 9 Konrpoabnasa paGora Ne 1. MonekynsapHslli ypOBEHb 2
OpraHM3alK JKUBOTO
Paznen 2. CTpoeHue (yHKUMH ¥ OPraHU3Ma 20
Tema 2.1. CtpoeHue opranusma Copneprkanne yueOHOTO MaTepuaa 2
10 MHoOrok/jeTouHble OpraHu3mbl. B3auMoOCBsi3b OpraHoB U 2
CUCTEMBI OPIaHOB B MHOT'OKJIETOYHOM OpPIaHU3ME. OK 02
l'omeocTa3 opranusma W €ro TnoAJEp)KaHUE B TMpoIecce OK 04
KU3HEJESITEIbHOCTH
Tema 2.2. ®DopMmbl pa3MHOXKEHUS Cojneprkanue yueOHOro MaTepuasa 2
OpraHu3MOB 11 @opMbl pasMHOKEHHSI OPraHu3MoB. becrnosioe W mosjoBoe 2 OK 02
pa3MHOXeHue. Bunpl 6ecrionoro pazMHOKeHHUSI.
[TonoBoe  pasmHoxkeHus. ['ameroreHes 'y  JKUBOTHBIX.
Crnepmartorenes u oBoreHnes. CTpoeHHe NOJIOBBIX KIIETOK.
OnnotoTBOpEHNE
Tema 2.3. OHTOreHe3 pacTEHHH, Copneprkanue yueOHOTo MaTepuana 2
’KUBOTHBIX U Y€JIOBEKa
12 NupuBuayaibHOEe pa3BUTHE OPraHU3MOB. DMOpHOreHe3 Hu 2 OK 02
ero craguu. [loctomOpuoHaneHbIl  mepuoa.  Craaum OK 04
MIOCTAMOPHOHAIBHOTO PAa3BUTUS Y JKUBOTHBIX M YEJIOBEKA.
[Ipsimoe u HempsMoe pa3BUTHE. BUONTOrHUECKOro CTpoeHHE U
cMepTb. OHTOreHe3 pacTeHui
Tema 2.4. 3aKOHOMEPHOCTHU Cogepxanue yueOHOTo MaTepuasia 4
HacJeq0BaHUs 13 OcHoBHBIE MOHATHSA reHeTHKH. 3aKOHOMEPHOCTH 2 OK 02
oOpa3oBanus ramert. 3akoHbl ['. Menzaens (MOHOTUOpHUIIHOE U OK 04

MOJUTHOPUIHOE CKpeluBaHue). B3aumoeiicTBue reHoB
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IIpakTnyeckoe 3ansaTHe Ne 3

Pemenune 3amau Ha onpeneneHrne BEpOITHOCTH BOZHUKHOBEHUS
HACJIeZICTBEHHBIX MPU3HAKOB IPU MOHO-, TU-, TOJIUTHOPHIHOM
u aHATTM3UPYIOIIEM CKpEIIVBaHNH, COCTaBJICHHUE
TeHOTHIIMYECKUX CXEM CKpEIMBaHUs

Tema 2.5. CueruieHHOE
HACJIeIOBaHHE MPU3HAKOB

Coneprxkanue yueOHOTro MaTepuasa

15

3akonnl T. Mopraﬂa. CLICHJ'ICHHO@ HacCJICcJOoBaHUC TI'CHOB,
HapyuICHUueC CHCTIIICHU . HacnenoBanme IIPU3HAKOB,
CHCIIJICHHBIX C ITIOJIOM

16

IIpakTnyeckoe 3ansaTue Ne 4

Pemenue 3a7a4 Ha ONIPENEIIEHHBIE BEPOATHOCTH
BO3HUKHOBEHMSI HACIIEICTBEHHBIX MPU3HAKOB MPH CIEIJIEHHOM
HACJIEI0BaHUU, COCTaBJICHUE TE€HOTUITMYECKHUX CXEM
CKpEIIMBaHMS

OK 01
OK 02

Tema 2.6. 3aKOHOMEPHOCTH
WU3MEHYHBOCTH

Coneprkanue yueOHOro MaTepuaa

17

N3MeHYHBOCTD MPU3HAKOB. Bungsr H3MEHYMBOCTH:
HACJIEACTBCHHAs U HEHACIICACTBCHHA. 3aKOH IOMOJOTHYSCKHUX
psanoB B HacnenctBeHHoW wu3meHunBocTH (H.M. Babmiios).
MyTanmoHHas Teopus

OK 01
OK 02
OK 04

Cemectp 11

38

18

IpakTuyeckoe 3anaTme Ne S. Pemenwe 3amau  Ha
ONpeesICHHbIE BEPOATHOCTH BOBHUKHOBEHHUS HACJIEICTBEHHBIX
HpI/I3HaKOB HpI/I CIHCIINICHHOM HacJICOJOBaHUHM, COCTAaBJICHHUC
T€HOTUITMYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02
OK 04

KonTponbHast pabota

19

KonTpoabnasi padora Ne 2. Ctpoenue u QyHKIMHA OpraHu3Ma

Pasnen 3. Teopusi 3Bos1ronnu

‘ Cogepxanue yueOHOT0O MaTepuaia

OK 02
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Tema 3.1. McTtopusi 3BOJIOIMOHHOTO
y4eHHusi. MUKPO3BOIOLIMS

20

IlepBbie 3BoMOUUHOHHBbIe KoHUenuuu (OK.b. Jlamapk, XK.JIL.
Broddon). IBomonronnas teopus Y. Jlapsuna. Cunrernueckas
TEOpHsl IBOJIIOLIUU U €€ OCHOBHOE MOJIOKEHUSI.
Muxkpossomtonus. [lomynsanus kak siaeMeHTapHas €AMHMLA
3BOJIIOLMHU. ['eHeTHYeCKrue OCHOBBI HBOJIIOLIUU.

OnemenTapHble (QakTopbl 3BoMOLMH. EctecTBeHHBI 0TOOP
HaIpaBJIAOMUN (AKTOP IBOJIIOLIHH.

Bunoobpa3oBanue Kak pe3yibTaT MUKPOIBOJIIOLUU

OK 04

Tema 3.2. MakposBontonus.
Bo3HUKHOBEHHE W pa3BUTHE >KU3HU
Ha 3emJie

Conepxanue yueOHOrO MaTepuaia

21

Maxkpo3Boaonusa. PopmMbl U OCHOBHBIE  HaIpaBJICHHUS
makpossomtormu  (A.H. Ceseppuos). Ilytu npoctmxenus
ouonorudeckoro mporpecca. Coxpanenue OnopasHooOpa3us Ha
3emuie.

I'unore3bl U TeopuM BO3HMKHOBEHHs KH3HM Ha 3emuie.
TlosBrienus MEPBLIX KJICTOK U UX DBOJJIOLUA.

[IpokapuoTs! 1 3ykapuoThl. [IpouCX0XKAeHNs MHOTOKIETOYHBIX
OpraHu3MoB. BO3HHKHOBEHHE OCHOBHBIX LIAPCTB 3YKAPHOT

OK 02
OK 04

Tema 3.3. [Ipoucxoxnenue
YeJoBeKa - aHTPOIIOTeHE3

CojeprkaHue yueOHOro MaTepuasa

22

AHTpoOmosiorusi - Hayka o0 4ejoBeke. CucreMaTniyeckoe
MOJIOKEHHE 4enoBeka. CXOACTBO M OTIMYMS UEJIOBEKa C
KUBOTHBIMU. OCHOBHBIE CTaJMM AHTPOINOIreHe3a. DBOJIOLUS
COBPEMEHHOI0 uesnoBeka. YenoBeueckne pacsl U UX €JUHCTBO.
BpemMs u myTm pacceneHus 4eNOBEKa Ha  IUIAHETE.
[TpucrocobIeHHOCTh YeTI0BEKA K Pa3HBIM YCIOBHUSIM CPEJIb

OK 02
OK 04

Pa3znea 4. Dxoorus

18

| Conepxanue yueOHOrO MaTepuaia
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Tema 4.1 Dxonoruueckue pakTopbl U
Cpelbl )KU3HU

23

Cpeabl 00UTAHUSI OPTAHU3MOB: BOIHASI, HA3EMHO-BO3/TyIIIHAS,
MOYBEHHAsA, BHYTpPHOpPraHu3MeHHas. DU3HKO-XUMHUYECKUE
O0COOEHHOCTH cpen oOuTaHusi opraHu3MoB. [IpucmnocobieHus
OpraHM3MOB K JKU3HM B pasHbIX cpenax. llonsarue
skojorudeckoro (Qakropa. Kiaccudpukamus 3KOIOTHISCKUAX
¢akropoB. IlpaBuno wmunumyma HO. Jlubuxa. 3akoH
tosnepantHocTu B. [llendopma

OK 01
OK 02
OK 07

Tema 4.2. Tlomynsiius , cooOiiecTna,
9KOCHUCTEMBI

Copnepkanne yueOHOro MaTepuasa

N

24

JKOJIOTHYECKAsl XapPaKTePUCTHKAa BHAAa M NOMYJSLHH.
DKoJoru4eckasl HUIIa BUJA. DKOJIOTUYECKUE XapaKTePUCTUKU
nomyssinui. CooOmiecTBa M 3KOCHUCTEMBI. BHOIIEHO3 M ero
cTpykTypa. CBsi3M MexXay OpraHu3MaMd B OHOIIEHO3E.
CTpyKTypHBIE = KOMIIOHEHTBl ~ AKOCHUCTEMBI:  IPOAYLEHTHI,
KOHCYMEHTBI, PEIyICHTHI.

KpyroBopor BemecTB M MNOTOK D3HEPIMM B 3KOCUCTEME.
Tpoduueckue ypoBHU

25

IpakTuyeckoe 3ansaTue Ne 6. Tpopuyeckue 1enu u cetu
OcCHOBHBIE TIOKA3aTeNN HKOCUCTEMBI. buomacca u nmpoayKuus.
DKOJIOTUYECKHE TUPAMUJIbI YHCET, OMOMACCHIN SHEPTHH.
[IpaBuio nupamMuabl SHEPTUN.

Pemenne npakTuko-OpMHTUPOBAHHBIX PACUETHBIX 3aJaHUI 110
NIEPEHOCY BEILECTBA U SHEPTUH B 3KOCHCTEMAX C COCTaBJICHUE
TpodUUECKUX Ienei U mupaMu]i OMOMAacChl U SHEPTHH

OK 01
OK 02
OK 07

4.3. buocdepa - riobanbHas
IKOJIOTUYECKasi CUCTEMA

Copepxanue yueOHOTo MaTepuasia

N

26

buocpepa — :xkuBas oOosouka 3emunm. PazButue
npencTaBieHuii o ouocdepe B Tpyaax B.W. Bepuanckoro.
Ob6mactu Ouocepbl W ee KOMIOHEHTHL. JKHBOE BEIIECTBO
o6uocgepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyuiecTBoBaHUs Omnocdeprl. OcobeHHOCTH
Oorocdeppl Kak TJ100aTbHON YIKOCUCTEMBI.

OK 01
OK 02
OK 07
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Hunamuueckoe paBHOBecue B Ouochepe. KpyroBopotst
BEIIECTB M OHMOXMMHMYECKHME  LHKIBL.  [Jo0anbHBIE
9KOJIOTMYECKUE MPOOIEMBI COBPEMEHHOCTH

4.4.Bnusaue
dakTopoB Ha 6uochepy

AHTPOIIOT'CHHBIX

CojeprkaHue yueOHOro MaTepuasa

N

27

AHTponoreHHbie Bo3/lelicTBUsI Ha Ouocepy. 3arps3HEHHs
KaK BUJl aHTPOIIOT€HHOT'O BO3/EHCTBUS.

AHTpoOTIOTE€HHBIE BO3/ICHCTBUS Ha atMochepy. BoszmeiicTBus Ha
runpochepy. BozaeiictBus Ha nurochepy.

AHTpPOIIOT€HHBIE BO3JIEHCTBUS HAa OMOTHYECKHE COOOUIECTBA.
VYray6iieHHO U3y4aroTcs OTXO/Ibl, C OIpeieIeHHON podeccueit
CIELUAIBHOCTBIO

28

IIpakTnueckoe 3ausaTHe Ne 7. «OTX0/1bI IPOU3BOJICTBAY

B mom uucne npogheccuonanvro- opuenmuposanuoe
cooeporcanue npaKmu4yecko20 3aHsamusl

[MpakTryeckoe 3ansTre «OTXO0IBI MPOM3BOJACTBaY. Ha ocHOBe
(denepanpbHOro  KIACCU(UKANMOHHOTO  Karajgora OTXOJOB
OTIPENIENIATh KJIACC OMACHOCTH OTXOJIOB; arperaTHOE COCTOSIHUE
U (usuueckyo GopMy OTXOJ0B, 00pa3yrIUXCcs Ha paboueM
MeCTe Ha dTarax MPOM3BOJICTBA, CBS3aHHBIC C ONpEICIICHHOMN
npodeccueil crenanTbHOCThIO

OK 01
OK 02
OK 04
OK 07

Tema 4.5. Bausauue
HKOJIOTHUECKUX

310pOBbA

COIIMaJIbHO-

Cogepxanue yueOHOTro MaTepuaia

29

IIpakTuyeckoe 3ansiTue Ne 8. 310pOBbE U €r0 COCTABIISIIOIINE.
@DakTOphl, MOJOXKUTEIBHO W OTPULATEIBHO BIMUSIONIME HA
opranusMm uejoBeka. [IpoOreMa TeXHOTEHHBIX BO3/ICUCTBUI HA
3JI0pPOBbS YETIOBEKA (IJICKTPOMArHUTHBIC TOJIs, OBITOBAS XMUMHUSI,
M30bITOYHBIE IIIYMBI, paguanus U T.I.). AJanTaius opraHuzMa
yenoBeka K (axkTopaM OKpyKaromed cpenasl. [IpuHIMTBI
dbopmupoBaHus ~ 3I0pOBhE  cOEpEraroIiero  MOBEICHHS.
®usnyeckass akTUBHOCTb U 3J0POBbE. BHOXMMHUECKHUE ACTIEKTHI
palMOHAIBHOTO MUTAHUS

OK 02
OK 04
OK 07
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JlabopaTopHoe 3ansTHe No 2

JlaGopatopHas paboTa Ha BBIOOD:

1. JlaGopatopHas pabota «YMCTBEHHas
paboTOCIOCOOHOCTEY

OBnajiecHe METOJaMH  ONPEJCICHUs]  MoKa3aTenei

YMCTBEHHOMU paboTOCIOCOOHOCTH, o0bsICHEHUE

MONYYSHHBIX  pE3yJbTaToOB u dbopmupoBaHue
BBIBOZIOB(IIMCBMEHHO) C HCIIOJB30BaHMEM Hay4HbIX
MIOHATUI, TEOPUHU U 3aKOHOB

2. JlaGopatopHas pabGora «BnusHue  abHOTHYECKHX
¢dakTOpoB Ha  dYenoBeKa (HU3KME W  BBICOKHE
TEMIEepaTyphbl)»
N3ydyenne MexaHM3MOB H aJanTaldd OpraHW3Ma
YyenoBeKa K HU3KMM M BBICOKMM TeMIepaTypaMm H
00BsICHEHUE MOy YeHHBIX pe3yIbTaToB "
¢dopmupoBaHue BBIBOJIOB(ITICHBMEHHO) C
WCTIOJIh30BAHNEM HAYUYHBIX MMOHITHH, TEOPUH U 3aKOHOB

B mom uucne npogeccuonanvro-opuenmuposannoe
codeparcanue 1abopamopHoO20 3aHAMUSL

B kauecTBe TPUITEPOB CHIKAIOMIMX pabOTOCIOCOOHOCTH
UCIOJIb30BATh YCJIOBHUS OCYIIECTBJIEHUS NPO(ECCHOHAIBHON
NeSITeIbHOCTH: IIyM, TeMIepaTypa, Gu3ndeckas Harpyska u
T.JI.

Kontponbhas padbora

31

Kountpoabsnas padora Ne 3. TeopeTuueckrue acnekThl
9KOJIOTUHU

HpO(beCCPIOHaJIBHO-OpI/IeHTI/IPOBaHHOC coacpkaHnue (conepma}me NPpUHKJIAZAHOT0 MOJIy.J'IH)

Pasnea 5. buoJsiorust B ;Ku3HH

Cogepxanue yueOHOTo MaTepuasa
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Tema 5.1.buorexHosioruss B XU3HU
KaXI0ro

32

IIpakTuyeckoe 3anaTHe Ne 9. buorexHonoruss Kak Hayka U
pon3BoACTBO.  OCHOBHBIE  HAINPaBIEHHUsS  COBPEMEHHOMU
OMOTEXHOJIOTHH. Metonapbl OMOTEXHOJIOTHH. OOBEKTHI
OMOTEXHOJIOTMU. DTHKA OMOTEXHOJOTHYECKUX U T€HETUYECKUX
JKCIIEPUMEHTOB.

[IpaBuna noucka u aHaan3a OMO3KOIOrHYECKON HHPOPMALIUHU U3
pa3IMYHbIX HMCTOYHMKOB (Hay4yHass W ydeOHO- Hay4Has
JAUTEpaTypa, CpesICTBA MACCOBOI HH(pOpMAIH,

ceTb MIHTEpHET U Apyrue)

33

IIpakTnyeckoe 3amaTue Ne 10. Passutue npombluieHHON
OMOTEXHOJIOTHM U ee IPUMEHEHHE B JKU3HM YEJIOBEKA, NOUCK U
aHamu3 MHPOPMALUMU M3 PA3IMYHBIX MCTOYHHMKOB (Hay4Has U
y4eOHO-  HayyHas  JHUTeparypa, CpeiACTBa  MacCOBOM
uHGOpMAaIUY O Pa3BUTUU MPOMBIIIICHHON OMOTEXHONIOrUi (10
rpynmnam).

OK 01
OK 02
OK 04

B mom uucne npogpeccuonanvro - opuenmuposantoe
codepaicanue NpaKmuyecKko2o 3aHamus

Tema 5.2. buorexHoimoruu B
MIPOMBIIIICHHOCTH

34

IIpakTnyeckoe 3anaTue Ne 11. Pa3Butue npoMblIIUIEHHON
OMOTEXHOJIOTHH U €€ IPUMEHEHHE B JKU3HM YEJIOBEKa, MOUCK U
aHamu3 MHPOPMALUU M3 PA3IMYHBIX MCTOYHHKOB (Hay4Has U
y4eOHO-HayqHAasI JuTeparypa, CpencTBa MacCOBO#1
uHopmanuu, cetb IHTEepHET U Apyrue)

Keiicer Ha ananmmu3 wHOpPMAIUKU O PA3BUTUU MPOMBIIIIICHHON
OMOTEXHOJIOTHH (110 TpyHIam)

35

IIpakTuyeckoe 3anaTue Ne 12. 3amura keiica:
[IpencraBneHue pe3ynbTaToB pelieHHs KEHCOB (BBICTYIUIEHHUE C
MIPE3CHTAIINECH )

OK 01
OK 02
OK 04

B mom yucne npogeccuonanvbHo - opueHmuposanHoe
codepaicanue NpaKmuyecKo20 3aHamus
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IIpomexyrounass arrecranms 1o | JAudppepenuupoBanublii 3a4er 2
JUCLHUIIIINHE
Bcero: 72
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3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI YUYEBHOM
TV CTUTLIAHBI

3.1. TpeOoBaHUSA K MUHUMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Kabunet «buonorumn», ocHaleHHbIH 000pyA0BaHUEM: MeOeIb, 10CKa, Me,
HarJgIHble TOcOOUsl (KOMITOHEHThI YYEOHBIX TaOJUI, MIAKaTOB), TEXHUYECKUMHU
peacTBaMU OOy4YEHHS: KOMIIBIOTEp C YCTPOMCTBAMHU BOCIPOM3BENCHUS 3BYKAa,
IPUHTEP, MYJIbTUMEINA-IIPOEKTOP C IKPAHOM, YKa3Ka-IIpe3eHTep sl IPEe3CHTALUMN.

JlaGoparopus, ocHalIeHHast 000pyI0BaHUEM [Tl IPOBEICHUS 3aHATUI:

MuKpocKoIbl, CEKyHAOMEP, TOHOMETp, JabopaTopHas nocyaa (IpoOupkw,
MOJICTABKU JJIsi MPOOUPOK, MUHIETHI, MECOK, CTYNKU C MIECTUKAMU, ITPEIMETHBIC U
MOKPOBHBIE  CTEKJIa,  CTCKJISHHBIE  MAaJO4YKW,  MPEmapoBaIbHBIE  WIJIHI,
dbunbTpoBanbHas Oymara ( candeTku), CTakaHbl) THUIEPTOHUYECKHUI PacTBOP
xjopuna Hatpusi, 3%-HBIM pacTBOp NEPOKCHAA BOJOPOJA, pacTBOp Hoaa B
HOIMCTOM KaluH, TIULEPUH, KIIyOHH KapTodes, JUCT AI0JAEH KaHaJCKOM, U0
psAOUHBI OOBIKHOBEHHOU ( pSAOWHBI MM TOMATa), JIYK pPemdYaThiii, pa3BeJCHHBIC B
BOJIE JPOKIKH)
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4. AHOOPMAILIMOHHOE OBECIHHEYEHUE OBYUYEHUA

4.1 IleyaTHBbIC H31aHHUA:

OcHoOBHBIE:

O-1 Koncrautunos B.M., buonorust myist npodeccuii u cnenuanbHOCTEN
TEXHUYECKOT0 U €CTeCTBEHHOHAYYHOTr0 mpoduiieil: yued, 1l CTy 1. YUPEKISHUM
cpen. npod.oopazoBanusi / B. M. Koncrantunos, A. I'. Pezanos, E. O. ®aneena;
nox pen. B. M. Koncrantunosa. — 9—e uzn., crep. — M.: U3gaTenbCkuil HEHTP
«Axagemus», 2020. — 336 c.

oo iHUTEIbHbBIE:

J1-1 MamonToB C.I'., 3axapoB B.b. O06mas 6uonorus: yueo. 11 CTyJeHTOB
cpennux npod. yued. 3aBenenuii. — M.; 2007

J1-2 3axapos B.b., C.I'. MamonToB, H.U. Connn. O6mras 6uomorus: - yaeb. mis
10-11 k1. obmmeo6paszoBart. yupexaeHuid.- M.: Jlpoda, 2003

4.2. DjIeKTPOHHbIE U3AaHUA (JIEKTPOHHBIE PeCypChl)
1. KoucrautunoB B.M., buonorus nns mnpodeccuit u  crenralibHOCTEH
TEXHUYECKOTO U €CTECTBEHHOHAy4YHOro npoduiieit: yued, I CTyA. YUpeKIeHU!
cpen. npod.oopazoBanus / B. M. Koncrantunos, A. I'. Pezanos, E. O. ®aneesa;
nox pen. B. M. KoncrantnHoBa. — 9—e u3n., crep. — M.: M3narenbckuii HeHTp
«Axkanemus», 2020. — 336 ¢c. 9bC AKAJIEMU A

2. Bcesa Ouonorus. CoBpeMmeHHass OWOJIOTHS, CTaThd, HOBOCTH, OMOJIMOTEKa
[DeKTpOHHBIN pecypc] — pekuM ocTyna: www.sbio.info

3. Enunoe okHO moctyna k oOpa3oBaTenbHBIM pecypcam MHTepHETa Mo OHoiIoruu
[DneKTpoHHBIN pecypc] — pexuM noctyna: www.window.edu.ru

4. Tect mis aOUTYPHEHTOB MO BCEMY IKOJIBHOMY KypCy OMOJIOTHH [ DIEKTPOHHBIN
pecypc] — pexum goctyna: www.Sballov.ru/test

5. TenekOMMYHUKAIIMOHHbIE BUKTOPUHBI MO OMOJOTHH — 3KOJIOTUU Ha CEpBepe
BopoHexXCkoro yHHBEpcUTETa [DJNEKTPOHHBIM pecypc] — PpeXHM JOCTyIa:
www.biology.ru

6. buonorus B OTkpbeiTOM KoJuiemke. CallT CONEPKUT 3JEKTPOHHBIM YUEOHHK IO
ouosoruu, On-line TecTbl [DNEKTPOHHBIM pecypc] — PpEeXUM JOCTyma:
www.vspu.ac.ru/deold/bio/bio.htm

7. DNEeKTPOHHBIN y4eOHUK, OOJIBIION CHHCOK MHTEPHET-PECYPCOB [DIEKTPOHHBIN
pecypc] — pexum goctyna: www.informika.ru
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8. buonormyeckas KapThuHa Mupa. Pasznen KOMIBIOTEpPHOIO ydeOHUKa,
pa3paboTaHHOr0O B MOCKOBCKOM T'OCYJapCTBEHHOM OTKPBITOM YHHUBEPCUTETE
[D5eKTpOHHBIN pecypc| — pexxum octyna: www.nre.edu.ru

9. Pengkue u ucuesaromme XKUBOTHbIE POCCHM — MPOEKT DKOJIOTHYECKOrO [EHTPA
MI'Y um. M.B.JlomoHOCOBa [DJIEKTPOHHBIM pecypc] — PpEeXKHUM JIOCTyIA:
www.nature.ok.ru

10. Jlns Tex, KTO YYUTCS caM M YUUT JPYTUX; OYHO M JIUCTAHLUOHHO, OMOJIOTHH,
XUMHH, JPYTUM MpeaMeraMm [DJIEKTPOHHBIM pecypc| — PpeXUM J0CTyIa:
www.kozlenkoa.narod.ru

11. buosorus B BOmpocax M OTBETax [DIEKTPOHHBIM pecypc| — peKuM AOCTyNa:
www.schoolcity.by

12. buonorus ajis mkoJbHUKOB. KpaTkas, koMnakTHasi, HO JIOCTaTOYHO MOIpOoOHAas
uHpopmars no pasnenam: «OOmias Ouonorusi», «boranukay, «3o0010THSDY,
«YemnoBek» [DNEKTPOHHBIN pecypc] — pexxum noctyna: www.bril2002.narod.ru
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
JANCIUTIJINHBI
KoHTpons u oOlleHKa pe3yJbTaTOB OCBOCHUSI YYEOHOW JUCIUIUIMHBI

PACKPBIBAKOTCA  4YCPC3  AUCLHUIINIMHAPHBIC

PE3YJIbTAThbl, HAIIPABJICHHBLIC  HaA

dbopmupoBaHue 00MKUX U MPOGECCUOHATBHBIX KOMIIETEHIIUH 10 pa3jienaM U TeMam

coJiep)KaHHs y4eOHOI'0 MaTepHaa.

Oo6mme/nmpodec- Pa3zpgen/Tema
CHOHAJILHLIE
KOMIIeTEeHIIHH

Tun oueHOYHbIX MEPONPUATH A

Pazgen 1. Knerka- crpykrypHO-

KonTponbHas pabota « MonekynsipHbIii

XapaKTCPUCTHKA ) KU3HU

GyHKIIMOHATTbHAS €JIMHUIA | YPOBEHb OPTraHHU3aLUU KUBOTO»
SKHBOTO
OK 02 buonorus kak nHayka. OOmias | 3amojgHeHHe TaOJUIBI C  OINHUCAaHUEM

METOJI0B MHKPOCKOIIMPOBAHUSA C HX
JIOCTOMHCTBaMU U HENOCTaTKAMMU.
3anonHeHue Tadnuibl «BKiag y4eHHBIX
B pa3BUTHE OHMONOTHH » 3arOJHEHHE
CPaBHHUTEIBHOW TaONHIBI CXOACTBO U
pas3IM4me KUBOTO U HE KUBOTO

OneHuBasi AMCKYyCCHUSI IO BOIPOCaM
nekuuu Pa3zpaboTka MEHTaJIbHOW KapThl
no KijaccupuKauu KIETOK M HX
CTPOEHUIO Ha MPO- U FYKAPUOTUYECKHX
W 10  LapcTBaM B MHUpE Tpymmax
BrimonHenue u 3amuTa 1a00paTOpHBIX
pabot: « CrpoeHue KiIeTKu(pacTeHus ,
KUBOTHbIE, TpUOBI) U  KIETOUHBIE
BKJIIIOYCHUST (KpaxMai, KapOTHHOWIBI,
XJIOPOILIACTHI, XPOMOILIIACTHI )»
IIpakTryeckoe 3aHATHE.
IIpencraBneHre yCTHBIX COOOLIEHUH ¢
Npe3eHTale , IMOATOTOBIEHHBIX IO
MEPEYHIO HCTOYHHUKOB,
PEKOMEHOBAaHHBIX MPETIOIaBaTESIM

OK 01 CrtpyKTypHO-

OK 02 (hyHKIMOHAIbHAS OpraHU3aIUs

OK 04 KJIETOK

OK 01 CrpykTypHO-

OK 02 GbyHKIMOHATBHBIE  (DAKTOPBI
HACJIEJICTBEHHOCTH

®poHTanpHBI  ompoc  pa3paboTka
rinoccapusi  Pemienus  3amauy = Ha
orpezenieHue MOCIe0BATEIHHOCTH
HYKJIEOTUAO0B, aMUHOKHUCIIOT B HOPME H
B ciydae W3MEHEHUS

ITIOCJICIOBATCIbHOCTHU HYKJIGOTI/IILOB
JTHK
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OK 02

OoMeH
IpeBpalleHue
KJIETKH

BEILIECTB i
SHEPTUH B

@poHTaIBHBIM  ompoc  3aloJHEHHE

CpPaBHUTEIBHON TaOJIUTIBI

XapaKTepUCTHK TUTIA OOMEHa BEIECTB

OK 02
OK 04

JKU3HEHHBIN IMKII KJIETKH.

Muro3s. Meiio3

OOGcyxnenne
Pazpabotka
AKHU3HEHHOTO LIUKJIa

0 BOIIpOCaM JICKIUU
JICHTEI BpCMCHU

Paznen
GyHKuMM opranusma

2.Ctpoenue U

KontponbHast  pabora  «CtpoeHue

OpraHu3Ma

OK 02

CtpoeHue opranusma

OuenuBaemas auckyccus Paspabotka
MEHTaJIbHOM KapTbl TKAHEW, OPraHOB U
CHCTEM OpPraHOB OPraHU3MOB (pacTeHus,
KHUBOTHBIE, YEJOBEK) C  KpaTKoH
XapaKTePUCTUKON UX (YHKLUI

OK 02

®opMmsbl Pa3sMHOXEHHUS

OpraHu3MOB

@poHTANBHBIM  OMPOC 3anonHeHue

TaOJIHIIBI C KPATKON XapaKTEPUCTHKON U
hopm

IpuMepamu Pa3MHOKEHHUS

OpraHu3MOB

OK 02
OK 04

Onrorenes pacTeHui,

JKHMBOTHBIX M YCJIOBCKa

Pazpabotka BpEMEHU  C
XapaKTEPUCTUKON HTAllOB OHTOIECHE3a
OTHEIBbHOM TPYNIIOW JKUBOTHBIX W

JICHTBI

gyeloBeka 1o Mukporpynnam Tect/

onpoc  CocraBinenue  JKU3HEHHBIX

IIUKJIOB pacTeHud 10  OTHAeIaM

(MOXOBUIHBIE, XBOIIIEBUIHEIE,
MManoOpPOTHUKOBU/IHBIE, TOJOCEMEHHbIE,

IIOKPBITOCECMCHHLIC

OK 02
OK 04

3aKOHOMEPHOCTH
HaclleI0BaHHS

Pazpabotka rioccapusi DpoHTAIbHBIN
onpoc Tecr 1o Bompocam JEKLHU
Pemwrenns 3amad Ha onpeneseHHbIE
BEPOSITHOCTH BO3HMKHOBEHHS
HACIEACTBEHHBIX  IPU3HAKOB  IIPH
MOHO-, ¥, - TMOJUTHOPUAHOM H
aHAJIN3HUPYIOIIEM

COCTaBJICHHUC

CKpCIIUBAHUU,
T'CHOTHUIIMYCCKHUX CXCM
CKpCIIUBaHUA

OK 01
OK 02

CHCI_II/IaJ'ILHOC HaCcJICaJ0BaHUC

MIPU3HAKOB

Tect
Pa3pabotka riioccapus Permenus 3amaq

Ha OIIpeICIICHHbBIE BEPOSITHOCTH
BO3HUKHOBEHHS HaCJIEACTBEHHBIX
MIPU3HAKOB pu CLEIJIEHHOM
HacJeI0BaHuH, COCTaBJICHUE

TCHOTUIIMYCCKHUX CXEM CKPCIIUBAHUA
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OK 01 3aKOHOMEPHOCTH Tect. Pemenue 3amad Ha OIpeseieHNe
OK 02 W3MEHUYHUBOCTH THIA MyTalu npu nepenaye
OK 04 HACJIeICTBEHHBIX IIPU3HAKOB,
COCTaBJIEHUE TEHOTHIHMYECKUX CXEM
CKpEIIUBAHUS
Pa3gen3.Teopusi 3Bosonnmu | KontponbHast pabora « Teopernueckue
ACIEKThI PBOJIIOLIMM KU3HU Ha 3eMIie)»
OK 02 Uctopus SBOTIONUOHHOTO | DpOHTANBHBI ~ OmpoC  pa3paboTka
OK 04 y4yeHUsl. MUKpPOIBOIIOLMS rioccapusi TEPMHUHOB Pa3zpaboTtka
JICHTBI BpEMEHHU pa3BUTHUS
DBOJIOIMOHHOTO YYEHUS
OK 02 MukposBoronus. OuenuBaemas JIUCKYCCHSL:
OK 04 Bo3HuUKHOBEHME U Pa3BUTHUE | UCIIOJIB30BAHUSA apryMEHTOB,
YKU3HU Ha 3emiie OMOJIOTHYECKOI TEPMHUHOJIOTHUH U
CUMBOJIUKH JUISL JI0Ka3aTeNbCTBA
poJcTBa OpPraHHU3MOB pa3HbIX
cucremaruyeckux rpymnn Paspaborka
JICHTHl BPEMEHU BO3HMKHOBEHMS KU3HU
Ha 3emiie
OK 02 IIpoucxoxaenue — denoBeka | PpOHTAIBHBIM  ONPOC Pazpabotka
OK 04 aHTPOIIOI€HE3 JEHTBl BpPEMEHU IIPOUCXOXKACHUS
4eJloBeKa
Paszpnen 4. dxonorus
OK 01 Okonornueckue (akrtoper u | Tect mo 3KoNOrHYECKUM (akTopam u
OK 02 Cpebl )KU3HU cpeqaM KU3HU OpPraHu3MOB
OK 07
OK 01 [Monynsimst  , cooOmectBa, | CocTaBieHUus CXeM KpyroBopoTa
OK 02 9KOCUCTEM BEILIECTB, HCHOJIb3YS MaTepuabl
OK 07 JIEKINHU Pemenne IIPaKTHUKO-
OpPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN
[0 MEpPEeHOCYy BellecTBa U JHEPrUM B
IKOCUCTEMAaX c COCTaBIICHUE
TpoUyecKux 1emned W  MNHUpaMuj
O6uomacchl ¥ YHEPTuu
OK 01 buochepa —  riobGampHas | OnenmBaemas quckyccusi Tect
OK 02 9KOJIOTMYECKas CUCTEMA
OK 07
OK 01 Binsaue antponioreHHbIx | Tect Ilpaktuueckas pabota « OTX0/abI
OK 02 (dhakTopoB Ha Onochepy TIPOM3BOICTBAY
OK 07
OK 04
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OK 01 Binsuue couuanbHO- | OueHuBaemas auckyccusi BuinosHeHus

OK 02 HKOTOJIOTHUECKUX (PaKTOpOB HA | JabOpaTOpHO pabOTBl  Ha BHIOOP:

OK 07 3I0POBBE YETIOBEKA «YMCTBeHHass  pabOTOCTIOCOOHOCTBY,
«Bnusaue abmotnuecknx (HakTOpOB HA
yelioBeKa(HU3KHe u BBICOKHE
TEMIIepaTypbl)»

Paspnen S. buoJsiorus :xu3sHu 3amura Keiica: [IpEACTaBICHUE

pe3yNbTaTOB KEMCOB (BBICTYILJIEHHE C
MPE3CHTALINECH )

OK 01 buotexnomorun B ku3HU | BelmonHeHwss ~— keiica Ha  aHAIN3

OK 02 Ka)XI0ro nH(pOpMALIUKA O HAYYHBIX JTOCTHIKEHHUSIX

OK 04 B 00JIACTH T€HETHYECKHX TEXHOJIOTHH,
KJIETOYHOM  MHXXEHEPUHU,  IMILEBBIX
ouorexHonorud (WO  rpymmam),
IIPE/ICTABICHUE PE3YJITATOB PELICHMUS

OK 01 [TpombinnieHHas OnoTexHuka | BeimonHenme — keiica  Ha — aHamu3

OK 02 uH(popManuu u pa3BUTHHU

OK 04 IIPOMBIILIIEHHOU OHOTEXHOJIOTH(I10
rpynmnam), mpeicTaBieHue pe3yJbTaToB
pelIeHHs KEeMCOB

OK 01 CouunanpHO-3THYECKHE BrimosiHenne  kedca  Ha  aHaAIM3

OK 02 aCIEKThl OMOTEXHOIOT Ui uHpopMaMKu 00 ITHUYECKUX aCHEeKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHI(TIO TpyHIam),
MIPE/ICTAaBJICHHE PE3YJIbTaTOB PEIICHUS
KECOoB

OK 01 Brimonnenne — keidica Ha  aHAIW3

OK 02 nHpopmarun 0 pa3BUTHS

OK 04 OMOTEXHOJIOTMH  C  IPUMEHEHHEM
TEXHUUYECKUX CUCTEM(IIO  TpyIIam),

MPEJICTABIEHUE PE3YJIbTATOB PEIICHUS
KENCOB
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JUCT UBMEHEHUM Y TONMOJITHEHU, BHECEHHBIX B
PABOYYIO TIPOI'PAMMY

Ne HU3MCHCHUSA, J1aTa BHCCCHUSA, Ne CTPpaHuIbI C U3SMCHCHUEM

BbLi1o Crajo

OcHoBanue:

Iloanuck JUIa, BHECIICIro N3MCHCHHUA
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