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1. TACHIOPT TPOTPAMMBI YUEBHOM JJUCHUILJIMHBI Buosorus
1.1. Ob6uaacTh NpMMeHEeHUs MPOrPAMMBI

Pabouas mporpamMma yuyeOHOM AUCIUIUIMHBI SIBJSETCS] YaCThIO MPOTPaMMBbI
MOJATOTOBKHU CHEIMUAIMCTOB cpeaHero 3BeHa B cooTBeTcTBuU ¢ ®I'OC CIIO mo
crenraibHoCcTH 09.02.07 UH(popManoHHbIE CHCTEMbl M IPOrPAMMHUPOBAaHUE,
BxoAsmied B cocrtaB ykpynHeHHOM rpynmsl  09.00.00 Wudopmaruka u
BbIYHCJIUTEIbHAS] TEXHUKA.

PabGouass mporpamma pazpabotana B cootrBeTcTBUM ¢ DPI'OC COO Ha
ocHoBannn @DI'OC CIIO mno cnemmansHocTH 09.02.07 WHopManmoHHbIE
cHCTeMbl M NPOrpaMMHPOBAHHE ¥ C YYETOM TPUMEPHON MPOTpPaMMBbI
o011e06pazoBaTeNbHON AUCHUILINHB BHoJIorus.

1.2. MecTo IMCHUIIMHBI B CTPYKTYpe NPo(ecCHOHAIBbHOM MPOTrPaMMbl
CI10

VYyebnast mucruruimHa «buosorusi» BxoauT B 0011€00pa3oBaTeNbHbBIN
UKJI Y4eOHOTO TIJIaHa.

1.3. He.]'ll(l H INIAHUPYEMbIC PE3YJIbTAThl OCBOCHUA JUCIHHUILINHBI

CoaepkaHue  MporpaMMbl  y4eOHOW — JUCHMIUIMHBI  «bHoJorus»
HaIpaBJICHO Ha JOCTM)KCHHE pPE3yJIbTaTOB €€ HW3YYEHUS B COOTBETCTBUU C
tpeboBanusimu ®I'OC COO ¢ yderoM mNpoQecCHOHATLHON HaMpPaBICHHOCTH
OI'OC CIIO no cnemuansbHocTd 09.02.07 UHpopManMoOHHBIE CHCTEMBI U
NMporpaMMHpOBaHHUe.



Oco0oe 3HaueHue AUCIUILUIMHA UMEET Mpu hopMupoBaHuu U pazsutun 06mux (OK) koMreTeHnii:

Oo6mue (OK) IInanupyemMble pe3yJbTaThl 00yUeHHs
KOMIIETeHIIUH
O01mue JAucuuninHapHblie (MpeaMeTHbIE)

OK 01. B yacTu TPYAOBOIO BOCIIUTAHMSA: CdopmupoBaTh 3HAHUH O MeCTe€ U pPOJM OHOJOTUU B
BreiOupare  cnocoOsI | - TOTOBHOCTB K TPyAy, OCO3HaHHUE  IICHHOCTU | CHCTEME HAyYyHOTO 3HAHUS ; (PYHKIHMOHAIBHOM
pelieHus 3a/1a4 | MacTepcTBa, TPy 10I00ue; rPaMOTHOCTH  YeJOBeKa [UIsl  PEIICHUs  IKU3HEHHBIX
npodeccroHanbHON -TOTOBHOCTh K  aKTHBHOH NESTENBHOCTH | MpobaeM; cPOPMUPOBAHHOCTh YMEHHUS pacKpbIBaTh
JesITebHOCTH TEXHOJIOTUYECKOM M COLMANbHOM  HANpaBIEHHOCTH, | COAEp KaHUE OCHOBOIIOJIATAOMIMX  OMOJIOTHUYECKUX
MIPUMEHUTEIHHO K | CHOCOOHOCTh MHULIMUPOBATD, TNIAHUPOBATD U TEPMUHOB M TOHATUH: XU3Hb, KJIETKA, TKaHb, OpraH,
pa3IUYHBIM CaMOCTOSITENILHO BBITIOJIHATH TaKYIO JAEATEIbHOCTD; OpraHu3M, BUJ, TMOMYJSALHUsA, JKOCUCTEMa, OHOIEHO3,
KOHTEKCTaM. - wuHTepec K pa3nmuyHbiM  chepam mpodeccroHaNbHOM | Ouocdepa; merabomu3M(0OMEH BEHIECTB M TPEBpAIICHUS

JeSITeNIbHOCTH,

Osananenue YHHBEpPCAJbHBIMHU Y4eOHBIMHU

M03HABATEJLHBIMH el CTBUSIMU:

a) 0a30Bble JIOTHYECKHUE JIeiicTBUS:

- CaMOCTOSITENIbHO (OPMYJIMPOBAaTh U  aKTyaJIM3UPOBATh
npobaeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBCHHBIH TPU3HAK WM OCHOBAHUS

IS CpaBHEHHS, KJIaccu(UKAIIN U 0000IICHUS;

- ONpEeNeNATh LEIH JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U

KPUTEPHUH UX JOCTH)KEHUS;

- BBIABJISITh 3aKOHOMECPHOCTHU U ITPOTHUBOPECUHNA B

SHEPTUM),FOMEOCTa3 (CaMOpEeTyJIsIIus),0MoCcCuHTe3 OerKa,
CTPYKTYpPHasi OpraHu3anus >KUBBIX CUCTEM, TUCKPETHOCTb,
CaMOPETYJISIHMS, CaMOBOCIIPOM3BENIEHUE (perpagayKIus),

HAaCJIEICTBEHOCTh, HM3MEHYUBOCTb, HHEPro3aBUCUMOCTb,
POCT U pa3BUTHE, YPOBHEBASI OPTaHU3ALINS;
c(OPMHUPOBAHHOCTh YMEHHSI PACKPBIBATh COJEpIKAHUE
OCHOBOTIOJIATAIOIINX OMOJIOTHYECKUX TEOPUI U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM, SBOJIOLIMOHHOM,
MIPOUCXOKICHUS KU3HU YEIOBEKA;
c(hopMUPOBAHHOCTH YMEHHUSI

OCHOBOIIOJararonime

pacKkpbIBaTh




paccMaTpUBAEMBIX SIBJICHUSIX;
- BHOCUTh KOPPEKTHBBl B J€ATEIBHOCTb, OIICHUBATH
COOTBETCTBUE  PE3yJIbTATOB IEJSAX, OICHUBATh PUCKH
MOCJIEICTBUU ACATEIbHOCTH;

- pa3BUBaTh KpPEAaTHUBHOE MBINUICHUE TIPH  PCHICHHUH
YKU3HEHHBIX TIPOOIIEM.

0) 0a30BbIe HCCIeA0BaTENbCKUE e CTBUS:

- BJAACTh HAaBBIKAMH  Y4YeOHO-HUCCIIEIOBATEIIBCKON U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU Pa3pelieHus Ipooiem;
- BBISIBIIATD MIPUYUHHO-CJIEICTBEHHBIE CBSI3U u
aKTyaJIM3UPOBATh 33J]avy, BBIABUTATH THUIIOTE3Y €€ PEIICHUs,
HaXOJWTh  APTYMEHTHl  JUIS  JIOKA3aTelbCTBA  CBOUX
YTBEPIKIACHHM, 33]]TaBaTh TTApaMETPhl M KPUTEPHH PEIICHUS;

- aQHAJIM3WPOBATh TIOJYyYEHHBIC B XOJC PEIICHUS 3aJaqH
pe3yabTaThl, KPUTHYECKH OIIEHUBATh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSX;

- yMeTh TEpPEeHOCUTh 3HAaHHUA B TI03HABATEIBHYIO |
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIHHOCTH;

- yMeTh HWHTETPUPOBATh 3HAHUA M3 PA3HBIX MPEIMETHBIX
o0OJjacTen;

- BBUIBUTaTh HOBBIC WJCH, TNpeiaraTh OpPUTHHAIBHBIC
MTOAXOIbI U PEIICHHUS;

- CIOCOOHOCTh WX WCIIONB30BaHUS B TII03HABATEIHHOM U
COLIMATIbHON MIPAKTHKE.

OMOJIOTHUYECKHE 3aKOHBI u 3aKOHOMEPHOCTH
(I'.Meunnenes, T.Moprana,H.l.BaBunosa,d.I'exkens,®. Mo
miepa,K.bapa),rpanuiibl UX NPUMEHUMOCTH K IKUBBIM
CHUCTEMaM;

npuoOpeTeHNEe ONbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO TII03HABAHWSA, WCIOIB3YEMbIX B OWOJIOTHU:
HAOJNIOZICHUSI M OIMCAHUS JKUBBIX CHCTEM, MPOIECCOB U
SIBJICHWM; OpraHu3allud W TPOBEACHHUS OHMOJOTHYECKOTO
JKCIEPEMESHTA, BBIIBUKECHUS TUMOTE3, BBISIBIICHUSA
3aBUCUMOCTM  MEXIYy  HCCIECAyEeMbIMU  BEJIMYMHAMHU,
00BSICHEHUS TIOYUYEHHBIX PE3yJIbTaTOB U (DOPMYITHPOBAHUS
BBIBOJIOB C MCIIOJIb30BAHUEM HAYUYHBIX IOHATHI, TEOPUH
1 3aKOHOB;

c(hOPMUPOBAHHOCTh yMEHHUS BBIACIATH CYIIECTBEHHBIE
MPU3HAKU BUPYCOB, KJIIETOK IPOKAPUOT U DYKAPHUOT;
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, BUIOB,
OMOTEOIICHO30B M DKOCHUCTEM; OCOOEHHOCTH IPOIECCOB
oOMeHa BEIECTB W TMPEBpAlICHUS JHEPTHH B KIETKH,
dboTocuHTE3a, MIACTHYECKOTO M HHEPrHYecKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME€103a, OIUIOJOTBOPEHUS, PA3BUTHUS

n PAa3SMHOXKCHUA, HHIAWBHUYAJIbHOT'O Pa3sBUTHA
opranu3ma(OHTOTeHe3a), OOprOBI 3a  CYyIIECTBOBAHUE,
€CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,

MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOuTaHus
BIIMSHUS ~ KOMIIOHEHTOB  SKOCHUCTEM, aHTPOIOT€HHBIX
W3MEHEHMII B  JKOCHCTEMaxX CBoeH MECTHOCTH,




KPYyroBOpOTa BEIIECTB
ouocdepe;
chopMHUpOBATh YMEHHUE peliaTh OUOJIOTUYECKUE 3ajadH,

U [OpCBpalieHUC JSHECPruu B

COCTaBJIAATb T'CHOTUIIMYCCKHUC CXCMblI CKPCUIMBAHUA JJIA
Pa3HLBIX THUIIOB HACJIICAOBAHUA IIPHU3HAKOB Yy OpPraHuU3MOB,
COCTaBJIAATh CXEMbI IIEPEHOCA BCIICCTB T OHEPruu B

OKOCHCTEMAaAxX (HCJII/I IUTaHus, IMUIICBLIC CeTI/I)

OK 02.
Hcnonp3oBath
COBPEMEHHBIE
cpeicTBa
aHanIu3a U

ITOKMCKA,

HWHTEPIIPETAIHS
nHpopmauu "
WH(POPMAIIMOHHBIC
TEXHOJIOTHH
BBITIOTHEHUS

Ut
3a1a4
npodeccrnoHaIbHON
JeSITeIbHOCTH

B obnactu LIEHHOCTHU HAy4HOTO NIO3HAHUS:
c(OPMHPOBAHHOCTh MHPOBO33PEHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH u

OOLIECTBEHHON IMPAaKTHKH, OCHOBAHHOIO Ha Jaore

KYJbTYp, CIIOCOOCTBYIOILIETO OCO3HAHME  CBOETO MECTa B
IIOJINKYJIETYPHOM MHUPE;

- COBEPILIEHCTBOBAHME SI3BIKOBOM M UUTATENICKOW KYJIbTYPHI
KaK Cpe/ICTBa B3aMMOJCHCTBUS MEXIY JIOAbMH U TO3HAHUS
MUpA;

- OCO3HaHUE LEHHOCTU HAYyYHOW JEATEIbHOCTH, TOTOBHOCTh
OCYILIECTBIISITh IIPOEKTHYO " HCCJIEIOBATENBCKYIO
ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,
OBaanenue YHHBEPCAJIbHbIMHA
NMO3HABATEJIbHBIMY JICHiCTBUSIMH:

B) pa6ora ¢ undopmanmueii:

HaBbIKaMH

YueOHBbIMH

- BJIaACTh MMOJIYUCHU I/IHCI)OpMaLII/II/I u3

HCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOATCIIBHO

OCYHICCTBJIATD ITOHUCK, aHaJInu3, CUCTCMATHU3alluIO u

CdopmupoBatb
UHPOPMALIUIO

yMEHHE KPUTHYECKH
OHOJIOTUYECKOTO

OLICHUBATh
COJICPKAHHUS,
BKJIIOYAOMIYIO TIICCBAOHAYYHBIC 3HAHWA HW3 Pa3InYHbIX
HCTOYHUKOB (CpelcTBa MacCOBOW HH(OPMALMHU, HAYYHO-
MOMYJISIPHBIE MaTEePHAIIbI);
HHTCPIIPETUPOBATE OTHUYCCKHUE ACIICKTBI COBPEMCHHBIX
UCCIICIOBAaHHI B OMOJIOTUH, MEAUIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TIIO0ATBHBIE JKOJIOTHMYECKHE IMPOOJIEMBI
COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHHIO K HUM
COOCTBEHHYIO MO3UIINIO;

COOCTBEHHBIE

chopMUpOBaTh YMEHUI C03/1aBaTh

MMCbMEHHBIE W  YCTHBIE coo01IeHus Ha OCHOBE
Ouonoruueckor MHGOpPMAIUU U3 HECKOJIBKUX UCTOYHHKOB

, TPAMOTHO MCIOJIb30BaTh NOHATUHHBIN anmnapar OMOJI0TUU




UHTEepHpeTanus HHGOPMALUU pa3IWYHbIX BUAOB U (HOpM
NIPEACTaBICHUS;

- co3JaBaTh TEKCTHl B PAa3IMYHBIX (opMaTax C Y4YETOM
Ha3Ha4yeHUs MH(OpMAIMM U LEJIEBOH ayIUTOPHH, BBHIOMpas
ONTHUMAaJIbHYIO (POPMY MPENCTaBICHUS U BU3YyaIU3allUy;

- OLIEHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh HH(POpMALIUH, €€

COOTBETCTBUE  IPAaBOBHIM U MOpaIbHO-ITHUYECKUM
HOpMawM;

- UCTIONIB30BaTh CpPEeACTBAa HWH(MOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B pelieHuu
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHU3AIlMOHHBIX  3a/1ad C COOTIOICHHEM
TpeOOBaHMIT )PTOHOMUKH, TEXHUKU O€30TIaCHOCTH,

TUTHCHBI, pecypcocOepekeHus, TIPaBOBBIX u
ATHUYECKHUX HOPM, HOPM HMH(pOPMAITMOHHOMN
0€30IaCHOCTH;

- BIAJeTh HABBIKAMU  DPACIO3HABAaHHUA M 3AILUTHI
uHpopmanuu, UHGOPMAIIMOHHON 0€30IaCHOCTH JINYHOCTH;

OK 04.
D¢ dexTuBHO

B3aUMOIEHCTBOBATh U

pabortarth
KOJIJICKTHBE
KOMaHJ1e

B
n

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMH YUEOHO-HCCIIEIOBATEIHCKOM,
MPOEKTHOMN U COIMATILHON JIEATEIIbHOCTH;

OBJaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU
JelCTBUSAMM:

I') COBMeCTHAs JAesSITeJIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh NPEUMYILECTBA

[TproOpereHuss ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB
HAayyHOro TIO3HAHMS, MCIOJNB3YyEMbIX a OHOJIOrHM:
HaOJIOAEHUS U OMNMCAaHUS XKHUBBIX CHCTEM , IPOLECCOB U
SBJICHUH; OpPraHM3allMd M TNPOBEICHHUS OHOJIOIMYECKOro
DKCIEPUMEHTA , BBIABWKCHMS TUIIOTE3, BbIABICHUS
3aBUCUMOCTH  MEXIy  HCCICAYEMBIMH  BEIUYMHAMHU,
OOBSICHEHUS TIOJyUYEHHBIX PE3yJNbTaTOB M (OPMHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAY4YHBIX IIOHATHUN, TEOPUH U




KOMaHJIHOW ¥ UHIMBHyaJIbHON paboThl;

- IPUHUMATD LENH COBMECTHON JI€ATENBHOCTH,
OpraHM30BBIBATh M KOOPAMHHUPOBATH JAEUCTBUS IO €€
JOCTUKEHHUS: COCTABJIATHIIJIAH  JIEUCTBUH, pacCIpeaciATh
pOJIM C YYETOM MHEHHUI yYaCTHUKOB 0OCY>XJaTh PE3yJbTaThl
COBMECTHOM paboThI;

- KOOPAMHUPOBATH U BBINOJIHATH pabOTy B YCIOBHUIX
peabHOro, BUPTYaIbHOIO U KOMOMHMPOBAHHOTO
B3aMMOJEICTBYS;

- OCYILLECTBJISTh IO3UTHBHOE CTpaTEruuecKoe
HOBEJICHUE B PA3JINYHBIX CUTYALUAX, IPOSBIATH TBOPUYECTBO
¥ BOOOpakeHHe, ObITh MHUIIMATUBHBIM

Osananenue YHHBepCaJbHBIMHU peryJasiTHBHBIMHA
ACHCTBUAMMU:

1) IPUHATHE ceOs1 M APYTUX JIIei:

- IPUHAMATh MOTHMBBI M APryMEHTBl IPYTHMX JIIOJIEH IpH
aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO JIPYTUX JIOJEH Ha OIINOKY;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C TO3ULUHU JPYTOro
YEJI0BEKa;

3aKOHOB

OK 07.
ConeiicTBOBaThL
COXPaHCHHIO
OKpY’KalolIel Cpe.bl,
pecypcocOepeKeHuIo,
MPUMEHSATH 3HaHUS 00

B o6s1acTH 3K0/10IrMYECKOr0 BOCTIMTAHHUSA:

- ¢(hopMUPOBAHHOCTb IKOJIOTMYECKON KYJIbTYpPbI, IOHUMaHUE
BIMSHUS ~ COLMAIBHO-)KOHOMMYECKHX  IIPOLECCOB  Ha
COCTOSIHUE TPUPOAHONM M COLMAJIBHON Cpeabl, OCO3HaHHE
r7100aTbHOTO XapakTepa IKOJOTHUECKUX MpooieMm;

- IUJIAHUPOBAHUE U OCYLIECTBICHUE JEHCTBUN B OKpY XKalolen

cOPMHUPOBAHHOTh YMEHUS TPUMEHATh  TOJYYCHHBIC
3HaHUS JJIs1 OOBSACHEHHS OHOJIOTHYECKUX IPOIECCOB U
SIBIICHUW, JJIS TPUHITHS  TPAKTUYECKUX PCIICHUH B
[TOBCEIHEBHOM JKA3HA c LETBI0 obecrieueHns
0€30MMacCHOCTH CBOETO 3/IOPOBBSI U 37I0POBBSI OKPYKAFOIIUX
O, COONIoNeHUs 370pOBOrO o0pas3a KHU3HU, HOPM




M3MEHEHUHU KJIMMaTa,
TIPUHIIMIIBI
OepexIIMBOTO
MIPOU3BOJICTBA,

3¢ dexTUBHO

JIeNCTBOBATH B

Ype3BhIYANHBIX
CUTYaLUsAX

Cpele Ha OCHOBE 3HaHMUS LEJNed YCTOMYMBOrO pa3BUTHS
YeJI0BEYECTBa; aKTUBHOE HENPUSITHE ACHCTBUN, MPUHOCIIINX
BpEJl OKPYXKAIOIIEH CPEE;

- YMCHHUC IMPOTrHO3HUPOBATH HC6HaI‘OHpI/IHTHBIe OKOJIOTHYCCKHEC
mocCICACTBUA NPCANPUHHUMACMBIX I[CI\/’ICTBHI;'I, MpeaoTBpaIlaThb
uXx;

- pacIIMpeHue OMbITa AeSITeIbHOCTH SKOJIOTHUECKON
HaIpPaBJIEHHOCTH;

- OBJaJIeHWE HaBBIKAMH  y4eOHO-HCCIIEeN0BATEIbCKOMH,
MPOEKTHOMN M COLIUATILHOM AESTENbHOCTH;

rPaMOTHOTO TIOBEJCHHUS B OKpPYXKaroIIeH
cpele; IOHUMaHHE HEOOXOJUMOCTH HUCIOJIB30BaHUS
JOCTKEHUH COBPEMEHHON OMONOTMU U OMOTEXHOJIOTUI

AJI paiuOHAJIbHOTO IMPUPOAO0IIOJIB30BaHUA

IIPUPOJHOMN
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1.4. KoianuyecTBO 4aCcOB HAa OCBOCHHE NMPOrPaMMbl YUeOHOM TN CHUIIINHBI
O6bem 00pazoBaTeNIbHON MPOrpaMMbI_72 Yaca, B TOM YHCJIE:

- y4eOHbIX 3aHATHI_70 4yacoB, B TOM 4HCIE€ Ha MPaKTUYECKHE,
nabopaTopHBbIE 3aHATHUS U KOHTPOJIbHBIE pa00ThI_2() 4acoB;

- Ha IIPOMEKYTOUHYIO ATTECTALMIO_2 Yaca.
2. CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUIIJINHBI

2.1. O0beM AUCHMILNIMHBI U BHABI y4eOHOH PadoThI

Buabl yueOHoi padoThI O0bem B
yacax

O0bem 00pa3oBaTebHOM MPOrPAMMBbI JUCHUILTHHBI 72
B T.4.:

OcHOBHOE coaeprkaHue 70
B T.Y..

TEOpEeTUUECKOe 00yUYeHUE 50
B T.4. IPO(PECCHOHAIBHO-OPUEHTUPOBAHHOE COJEPKaHUE 2
MPAKTUYECKUE 3aHATUS 10
B T.4. IPO(ECCUOHAILHO-OPUEHTUPOBAHHOE COZIEp>KaHUE 8
1abopaTopHbIC 3aHATHUS 4
B T.4. MPOECCHOHATHLHO-OPUEHTUPOBAHHOE COIEPKAHNE 2
KoHnTposnbHas padorta 6
IIpomexyTounas arrecraums: 1u¢depeHupoBaHHBIN 3a4eT 2
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2.2. TemaTuyeckHi IVIAH U COAEPKAHUE TUCHUTIIHHBI

HaumeHnoBaHue pa3iesioB U TeM Homep Copaepxxanue yueOHOro MmarepuaJia (OCHOBHOE U O0bem | Koabl komnereHumi,
YueOHOoro npogdeccuoHAIbLHO-OPHUEHTHPOBAHHOE), JIA00PATOPHbIE U yacoB dopmupoBanmnio
3aHATHS NPaKTHYeCKUEe 3aHATHS, IPUKJIATHONA MOYJIb (IPHU KOTOPBIX CIIOCOOCTBYET

HAJIMYMH) 3JIEMEHT IPOTrPaMMbI
1 2 3 4 5
OcCHOBHOe co/Iep;KaHue
Cemectp Ne 1 34
Pa3nes 1. Kilerka-cTpyKTYpHO-(p)YHKIMOHAJILHAS ¢ANHULA ;KUBOT'0 18
Tema 1.1. buonorus kak Hayka. Coneprxkanue yuyeOHOro MaTepraa 2
OO01as XxapakTepuCcTHUKa KU3HU 1 CoBpemenHble oTpaciau Ouosiormyeckux 3HaHuid. CBA3b 2
OMOIIOrMH C JPYTMMH HayKaMH: OHOXMMUs, OHO(H3HKa, OK 02
Ononuka, reroreorpadus u np. Poap um mecto Ouwosnoruu B
bopMUPOBAaHUN COBPEMEHHOM Hay4YHOW KapTHHBI MUpA.
YpoBHH OpraHu3aui KHABOM MaTEpHH. O6mmas
XapaKTEPUCTUKA KU3HHU, CBOMCTBA )KUBBIX CUCTEM.
XHUMHUYECKUHN COCTAB KIIETOK.
Tema 1.2. CtpyKTypHO- Copep:xanue yueOHOT0 MaTepHaa 6
GyHKIIMOHATBbHAS OpraHu3anus 2 Kaerounass Teopuss (T.IlIBann, M.Illneiinen, P.Bupxos). 2 OK 01
KJIETOK OCHOBHbBIE TOJIOXKEHUSI COBPEMEHHOM KJIETOYHOM TEOpPUH. OK 02
Tunbl KJIETOYHOM  OpraHM3alMH: POKAPUOTUYECKUH U OK 04
syKapuoTHueckui. OJHOKIETOYHBIE M  MHOIOKJIETOYHBIE
opranu3mbl. CTpOCHHUSI TPOKAPUOTUYECKON KJeTkH. CTpoeHue
AYKAPUOTUYECKOMN KIIETKHU.
Heknerounsie (hopmbl )KU3HU(BUPYCHI ,0akTeprodarn)
3 JlabopaTtopnoe 3ansitue Ne 1. TlpuoOpereHust ormbiTa 2
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NPUMEHEHHSI TEXHUKH MHKPOCKOIMPOBAHUS MPH BBIIOJTHCHUN
naboparopueix pabot: Jlaboparopuass pabora «CrpoeHue
KJIeTKH (pacTeHHs, >KHUBOTHBIC, TpPHOBI) U  KJICTOUYHBIC
BKIIOUEHUs  (Kpaxmal,  KapOTHHOWJBI,  XJIOPOTUIACTHI,
XpoMoruiacTsl)». [1oAroToBKa MUKpOIIpEapaToB, HaOIIOICHHE
C TIOMONIIBIO MHUKPOCKOIA, BBISBICHHE pa3IMuuid  MEXIy
U3y4aeMbIMU 00BEKTaMH, (POPMHPOBAHUE BHIBOJIOB.

BupycHble u OakTepuajibHble 3a0osieBaHusi. OOmue
OPUHOWOBl  WCIIOJIB30BAHUS  JIGKAPCTBEHHBIX  BEILECTB.
OcoOeHHOCTH TIPUMEHEHHUs] aHTHOMOTHKOB. IlpencraBienus
YCTHBIX COOOIIEHWH ¢ Npe3eHTaluel, MOATOTOBICHHBIX IO
HIepECEUECHUIO HCTOYHHUKOB, PEKOMEHI0BaHHBIX
IpernoiaBaTeIIeM.

Tema 1.3. CtpyKTypHO-
(hyHKIIMOHATIbHBIE (bakTopsI
HACJIeZICTBEHHOCTH

Cojnepkanre yq4eOHOro MaTepHraia

Xpomocomuas teopusi T. Moprana. CtpoeHne XpoMOCOM.
XpOMOCOMHBIN Habop KJIETOK, TOMOJIOTUYHBIE u
HETOMOJIOTUYHBIE XPOMOCOMBI, TAaIUIOWAHBIA W JAUIUIOWIHBIN
Habop. Hyxmeunoseie kuciotel: JJHK, PHK nHaxoxnenue B
KIIETKe, UX CTpoeHue W (PyHKuuu. MaTpudHble TpPOIECCH B
KJIEeTKe:  peliMKanus, OWocuHTe3  Oenka,  pernaparms.
I'eneTnueckuii KOO U €ro CBOMCTBA.

IIpakTnueckoe 3ansaTue Ne 1. Pemenue 3agau Ha
onpeieeHne MOCIICIOBATCIIBHOCTH HYKJICOTHJIOB,
aMHHOKHCIIOT B  HOpME HM B  Cllyda€  HU3MEHEHHS
nocJjeaoBarenbHocTH HykieoTn 108 JJHK

OK 01
OK 02

Tema 1.4. OOMeH Bemecrs "
MPEeBpAICHUE SHEPTUU B KIIETKE

Coneprxanue yueOHOTO MaTepraia
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7 IMousiTne MeTad0aM3M. ACCUMIIALMS U JUCCUMMIALNA — JIBE 2 OK 02
CTOpOHBI MeTabosm3Ma. Tumbl 0OMeHa BEIIECTB: aBTOTPOGHBIN
U TeTepoTpodHBIA, a3poOHBI U aHa’poOHBINA. [lmacTryeckmii
o0MeH. DoTocuHTE3. XEMOCHHTES.
Tema 1.5. )Ku3HEHHBIN LIUKIT KJICTKH. Coneprxkanue y4eOHOr0o MaTepuana 2
Muro3. Melio3 8 Kiierounslii nukJ, ero mepuoabl. Murto3, ero craauv u 2 OK 02
MPOUCXOJISIIINE TPOIECChl. bUoIornyeckoe 3HaYe€HUEe MHUTO3a. OK 04
Meito3 u ero craguu. lloBeneHue XpoMOcoOM B MEHO3E.
Kpoccunrosep. buongornueckuii cMbICII.
KonTponbhas pabora 9 KonTpoabnass paGora Ne 1. MouekyspHblii ypOBEHb 2
OpraHH3alH )KUBOTO
Pa3nes 2. CTpoenne (pyHKIMM ¥ OPraHU3MAa 20
Tema 2.1. CtpoeHue opranusma Conepxanue yueOHOro MaTepuasa 2
10 MHOroK/JeTo4YHble OpraHu3Mbl. B3auMOCBSI3b OpraHoB U 2
CHUCTEMBI OPIaHOB B MHOT'OKJIETOYHOM OpPI'aHU3ME. OK 02
l'omeocTa3 opranusma W €ro TOAJAECpP)KAHUE B TMPOIECCE OK 04
YKU3HEJESATEIbHOCTH
Tema 2.2. ®DopMbl pa3zMHOXEHUS Coneprxkanue yuyeOHOT0 MaTepraa 2
OpPraHHU3MOB 11 ®opMbl pasMHO:KeHUsI OpraHmsMoB. becronoe u mosioBoe 2 OK 02
pa3MHOkeHre. Bupl 6ecrnonoro pa3sMHOKEHUS.
[lonoBoe  pasmHOoxkeHus. ['ameroreHes 'y  JKUBOTHBIX.
Cnepmatorenes 1 oBorenes. CTpoeHHe MOJOBBIX KIETOK.
Ono10TBOpeHNE
Tema 2.3. OHTOreHe3 pacTCHMH, Coneprxanue yueOHOro MaTepuasa 2

JKHUBOTHBIX U YCIIOBCKA
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12

NuauBuayajibHOe pa3sBUTHE OPraHM3MOB. OMOpHOreHe3 u
ero cragun. [locromOpuonaneupii  mepuon.  Craaum
HOCTAMOPHOHAJIBHOIO PAa3BUTUS Y MKHMBOTHBIX U YEJIOBEKA.
[Ipssmoe m HempsiMoe pas3BUTHE. BHOJIOTMYECKOro CTPOCHUE U
cMepThb. OHTOTreHe3 paCTeHUI

OK 02
OK 04

Tema 2.4.
HACJIEJOBAHUS

3aKOHOMEPHOCTH

Cojnepxkanue yueOHOro MaTepHasia

13

OcHOBHBIE MOHATHS reHeTHKHU. 3aKOHOMEPHOCTH
oOpa3oBanusi ramer. 3akoHbl [I'. Mennens (MoHOruOpUaAHOE
¥ MOMUruOpHIHOE CKpelrBanue). BzanmozaelicTBre reHoB

14

3akonbl I'. Menaenass (MOHOTHOPHIHOE W TOJIUTHOPUTHOE
cKpeluBaHue). BzanmopeiicTBrue reHoB

Pemenue 3aau Ha onpeneneHne BEpOITHOCTH BOZHUKHOBEHHUS
HACJICJICTBEHHBIX MIPU3HAKOB TP MOHO-, -, TIOJIATHOPHTHOM
u aHAITM3HUPYIOIIEM CKpEeILUBaHHH, COCTaBJICHUE
TCHOTHITIMIECKUX CXEM CKpPEIIUBaHUS

OK 02
OK 04

Tema 2.5.

CreruieHHOEe

HACJI€A0BaHUEC IPU3HAKOB

Copnep:xanue yueOHOTO MaTepuana

15

3akonbl T. Moprana. CuenjeHHOE HaclieI0BaHUE TE€HOB,
HapyllIeHHue CILIECILJICHHUS. Hacnenosanue MIPU3HAKOB,
CIEIUIEHHBIX C ITOJIOM

16

HacnenoBanue Npu3HAaKoB, CHENJICHHBIX C IOJIOM.

Pemenne 3aj1a4 Ha orpesiesieHHbIE BEPOSTHOCTH
BO3HUKHOBEHUS HACJICZICTBEHHBIX  MPH3HAKOB npu
CLEMJICHHOM  HACJEIOBAHWUHU, COCTABJIECHHE TIC€HOTHIIMYECKHX
CXEM CKpEeLIMBaHUs

OK 01
OK 02

Tema 2.6.
HN3MCHYHNBOCTHU

3aKOHOMEPHOCTH

Coneprxanue yueOHOTO MaTepraia
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17 HN3meHunBOCTH NPU3HAKOB. Bunst U3MEHYHMBOCTH: 2 OK 01
HacJeICTBEHHAsI U HEHACJIEACTBEHHA. OK 02
OK 04
Cemectp 11 38
18 3aKoH TrOMOJIOTHYeCKHX PSJ0B B  HaCJeICTBEHHOM 2
wsmMenuuBoctu (H.A. BasuioB). MyrtanuoHHas Teopus OK 01
Pewenne 3a1a4 Ha OIIPEJICTICHHBIC BEPOSITHOCTU OK 02
BO3HUKHOBEHUS HACJIE/ICTBEHHBIX  IPU3HAKOB npu OK 04
CLCIUICHHOM  HAacJIeJOBaHUM, COCTaBJICHHE TI'€HOTUIIMYECKHX
CXEM CKpeUIMBaHUs
KontposbHas pabora 19 Kontpouabsnas padora Ne 2. Ctpoenue u GyHKIMK OpraHu3Ma 2
Pasnen 3. Teopusi 3Bo1IonMH 6
Tema 3.1. Mctopust 3BOJIIOIIMOHHOTO Coneprxkanue yuyeOHOr0 MaTepraa 2
y4yeHus. MUKpOIBOIIOLUS 20 IlepBbie 3BoMOUMOHHBIE KoHUenuuu (OK.b. Jlamapk, XK.JI. 2
Broddon). OBomonMoHHas  teopus Y. JapBuHa.
CuHTeTn4eckasi TeOpUs SBOJIIOIMH U €€ OCHOBHOE MOJIOKEHUS.
Muxkpos3Bomtonus. [lomynanusa kak sjaeMeHTapHas €AUHMIA OK 02
3BOMIONMH. ['eHeTHYeCKue OCHOBBI HBOJTIOLINH. OK 04
OneMeHTapHble (akTopbl 3BoNoLMH. EctecTBeHHBI 0TOOP
HaNPaBISAIOMUN (GaKTOP IBOJIOLUH.
BunoobpazoBanue kKak pe3yibTaT MUKPOIBOJIIOLUU
Tema 3.2. MakposBotonus. Conepxanue yaeOHOro MaTepuaa 2
BoO3HUKHOBEHME U Pa3BUTHUE KU3HU 21 MaxkposBosawonuss. QPopMbBl U  OCHOBHBIE  HAIPABICHUS 2
Ha 3emJie makposBomtorud - (A.H. CesepprioB). Ilytu goctwkeHus OK 02
6uonornyeckoro nporpecca. CoxpaneHne 6MopasHooOpas3us Ha OK 04

3emie.
I'mnore3bl M TeOpUM BO3HUKHOBEHHMSI KH3HH Ha 3emuie.
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[TosiBneHus nepBbIX KIETOK U UX IBOJIFOLUS.
IIpokapuotsl 1 3ykapuoThl. [IporcX0kKaAEeHNSI MHOTOKIETOYHBIX
OopraHu3mMoB. Bo3HHKHOBEHHE OCHOBHBIX IIAPCTB 3YKAPHUOT

Tema 3.3. [Ipoucxoxaenue
YeNIoBeKa - aHTPOIIOTeHE3

Cojnepxkanne yaeOHOro MaTepHraia

22

AHTpOMOJIOTHS - HayKa o0 4ejoBeke. (CucTeMaTHYECKOE
1oJIo’)keHHEe 4enoBeka. CXOACTBO M OTJIMYMS Ue€JIOBEKa C
KUBOTHBIMU. OCHOBHBIE CTaJMM AHTPOMOIreHe3a. DBOJIOLHUS
COBPEMEHHOI0 uesoBeka. UenoBeueckue pachl U UX €JUHCTBO.
Bpems u mytu pacceigeHus YelloBeKa Ha  IUJIaHETE.
[IpucrnocoOaeHHOCTh YeIOBEKa K Pa3HBIM YCIOBUSIM CPEIb

OK 02
OK 04

Pazgea 4. Dxosorus

18

Tema 4.1 Dxonoruueckue (HakTOpbI
U Cpebl KU3HU

Copeprxanne yu4eOHOT0 MaTeprana

23

Cpeabl  0o0MTaHMA  OPraHM3MOB: BOJHAs, HAa3eMHO-
BO3/JyIlIHAsi, TIOYBEHHas, BHyTpuopranusmeHHas. ®Ousuko-
XUMHUYECKHEe OCOOEHHOCTH cpell OOMTaHHsS OpraHU3MOB.
[TpucniocoOnenusi OpraHu3MOB K JKU3HM B Pa3HBIX cpefax.
[lonartue  skxomormueckoro  daxrtopa.  Knaccudukanums
skonoruueckux ¢akropos. [Ipasuno munumyma 1O. JIubuxa.
3akoH TonepantHocTH B. llendopna

OK 01
OK 02
OK 07

Tema 4.2. Tlonynsnus , coo0IIecTBa,
9KOCHUCTEMBI

Cojnepxkanre yaeOHOro MaTepHasia

24

JKOJOrMYecKasi XapaKkTepUCTHKA BHAA W NOMYJSINHU.
DKoyoruyeckasi HUMIA BUJA. DKOJIOTUYECKHE XapaKTEPUCTUKU
nomynsanuu. CooOmiectBa M 3KocucTeMbl. buorenoz u ero
cTpykTypa. CBsi3Mu MeXIy OpraHusMamMm B OHOIICHO3E.
CTpyKTypHBIE ~ KOMIOHEHTBI ~ 3KOCHCTEMBI:  MPOJYLEHTHI,
KOHCYMEHTBI, PeTyLIEHTHI.

KpyroBopor Bemects W TOTOK DSHEPrHH B JKOCHCTEME.
Tpoduueckue ypoBHI

25

Tpopuueckue mnenum u cetu. OCHOBHBIE MOKa3aTEIN

OK 01
OK 02
OK 07
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9KocucTeMbl. buomacca u  mpoaykmmsa.  DKOJIOTHYECKHE
nupamMuabl yuceln, Ouomaccein >Hepruu. [IpaBuino mupaMuabi
SHEPTHUH.

Pemienne mpakTUKO-OPHMHTUPOBAHHBIX PACUETHBIX 33/JaHUI O
IIEPEHOCY BELIECTBA M YHEPTUH B IKOCHUCTEMAX C COCTABIICHUE
TpopUUECKUX Lenei u mupamui OMOMAaCcChl U SHEPTHH

4.3. bwuochepa

- ruobanpHas

OKOJIOTrH4Y€CKasa CUCTEMA

Copep:xanue yueOHOro MaTepuasa

[\®]

26

buocpepa — :xuBas oOosouka 3emun. PazButue
npeacTaBieHui o 6uocdepe B Tpyaax B.M. Bepnanckoro.
ObGnactu Ouocdepbl U €€ KOMIOHEHTHL. JKMBOE BEIIECTBO
o6uocdepsl U ero QyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUA Ouocdeprl. OcobeHHOCTH
O6uocdepsl Kak TII00aTbHON YKOCUCTEMBI.

Junamuyeckoe paBHOBecue B Omocdepe. KpyroBopors
BEUIECTB W OuMOXUMHUYecKHMe  IUKIb.  [1obanmbHbIE
HKOJIOTHUECKHUE MPOOIEMBI COBPEMEHHOCTH

OK 01
OK 02
OK 07

4.4 Bnusaue

AHTPOIIOTCHHBIX

(haxTopoB Ha 6rochepy

Copepxanne yueOHOr0o MaTepuasa

N

27

AHTpONOreHHbIe BO3/AeiCTBUA Ha Ouocdepy. 3arpsa3HeHHs
KaK BHJI aHTPOIIOT€HHOT'O BO3/IEHCTBUS.

AHTpoOTIOTeHHBIE BO3ICHCTBUS Ha aTMochepy. BosaeiicTBus Ha
runpocdepy. Bozneiictus Ha aurocdepy.

AHTpPOIIOT€HHBbIE BO3JIEHCTBUS Ha OMOTHYECKHE COOOIIEeCTBa.
VYrayGneHHO  U3y4yaloTCsl  OTXOJBI, C  OIpeneIeHHON
npodeccueit CnenuaibHOCThIO

28

IpakTuyeckoe 3ansaTue Ne 2. «OTX0/1bl IPOU3BOJICTBAY

B mom uucne npogheccuonanvro- opuenmupoganmoe
cooepoicanue npaKkmui4ecko20 3aHAmusl

[TpakTiueckoe 3ansTue «OTXOABI MPOU3BOACTBa». Ha ocHOBe
denepanbHOTO  KJIACCH(PHKAIMOHHOTO  KaTaliora  OTXOJIOB
OTIPEIeNIATh KJIacC OMACHOCTH OTXOJOB; arperaTHOe COCTOSIHHE

OK 01
OK 02
OK 04
OK 07
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u pusnyeckyro GopMy OTX0/0B, 0Opa3yIOMUXCS HAa pabodem
MeCTe Ha dTanax MpPOM3BOJICTBA, CBA3AHHBIE C OMpPEICICHHON
npodeccueit CrernualTbHOCThIO

Tema 4.5. Bausgaue  coumaibHO-

IKOJIOTHYECKUX bakTopoB
3JI0POBBSI

Ha

Cojnepxkanne yaeOHOro MaTepHraia

29

310poBbe M ero cocrapisiromue. OakTopsl, MOJIOKUTEIBHO U
OTPULATENIBHO BIIMAIOIIME HA OpraHu3M uenoBeka. [Ipobiema
TEXHOTCHHBIX  BO3JCHCTBHMM  Ha  3J0pPOBbS  YEJIOBEKA
(37EKTPOMAarHuTHBIC TOJsI, OBITOBas XHMHS, HW30BITOYHBIC
HIyMBbl, pajudanys U T.1.). AjanTtanus OpraHu3Ma ueloBeKa K
dakTopam okpyxkatomei cpensl. [Ipunnunsl GopMupoBaHUs
30poBbe cOeperatoiiero nopeaeHus. Guznyeckas akTUBHOCTh
n 300pPOBLE. brnoxnmmueckue ACIICKTBl  pPalMOHAJIBHOTI'O
TUTaHMSI

30

JlabopaTopHoe 3ansitue Ne 2

JlaGopaTopHasi paboTa Ha BEIOOD:

1. JlaGopatopHas paborta «YMCTBEHHas
paboTOCIIOCOOHOCTE)
OBinazieHue METOJIaMH  ONPENCIICHUST  IOoKa3aTesei
YMCTBEHHOU paboTOCIOCOOHOCTH, 00BsICHEHUE
IIOJTyYEHHBIX pe3yJIbTaToB u dbopmupoBanue

BBIBOZIOB(IIMICBMEHHO) C HCIIOJIb30BAaHMEM Hay4HbIX
MOHSTUM, TEOPUU U 3aKOHOB

2. JlabopatopHas pabora «BausHue abHOTHYECKHX
(dbakTOpOoB Ha  4YeloOBeKa (HM3KHME W  BBICOKHE
TEMIIEpPaTypbl)»
N3yuenne MexXaHM3MOB M aJanTallud OpraHHU3Ma
YeJoBeKa K HHU3KMM M BBICOKMM TeMmIepaTypaMm H
00BsICHEHUE HOJTyYEHHBIX pe3yIbTaTOB u
¢dopmupoBaHue BBIBOJIOB(ITICHBMEHHO) c
UCIIOJIb30BAHUEM HAyUYHBIX IOHATHUI, TEOPHH U 3aKOHOB

OK 02
OK 04
OK 07
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B mom uucne npogeccuonanvro-opuenmupoganmoe
codeporcanue 1ab0pamopHO20 3aHAMUsL

B kauecTBe TpUITEPOB CHIXKAIOIIUX pabOTOCTIOCOOHOCTD
UCTIOJIb30BaTh YCIIOBHS OCYIIECTBIEHUS MPO(hecCHOHANTBHOM
JEeSITEIbHOCTH: IIIyM, TeMIepaTypa, puzndeckast Harpys3Ka u
T.J.

KonTponbhas pabora

31

KonTpoabnas padora Ne 3. TeopeTuyeckue acrekThbl
HKOJIOTUHU

IpodeccuoHaILHO-OPHEHTHPOBAHHOE Co/lepKaHue (CodepKaHUe MPUKJIATHOTO MO/TYJIs1)

Pa3nena 5. buojsiorus B :KU3HU

Tema 5.1.buorexHosiorusa B XU3HU
KaXXI0ro

Copeprxanne yu4eOHOT0 MaTepurana

32

BuotexHosiorusi Kak Hayka W Npou3BOACTBO. OCHOBHBIC
HalpaBJI€HUS  COBPEMEHHOW  OWOTeXHOJOTMH.  MeETOobl
OMOTEXHOJIOTUH. OOBEKTHI OHMOTCXHOJIOTHHU. OTHKa
OMOTEXHOJIOTHYECKHX Y T€HETHICCKHX IKCIICPUMEHTOR.
[TpaBuia moucka W aHanmu3a OMOAKOIOTUYECKON MH(MOpMALIUU
U3 Pa3IMYHBIX WCTOYHHKOB (HaydHas M y4eOHO- HaydHas
JIUTepaTypa, CpeACcTBa MacCOBOM MH(OPMAIIHH,

ceTh VIHTEpHET U apyrue)

33

IIpakTHyeckoe 3anaTue Ne 3. Pa3BuThe NPOMBIIITIEHHON
OMOTEXHOJIOTHI U ee IPUMEHEHHE B KU3HU YeJIOBEeKa, OUCK U
aHamu3 MHPOPMALMU M3 PA3IMYHBIX MCTOYHHKOB (Hay4Has U
y4eOHO-  HaydHas  JIMTeparypa, CpEeACTBa  MacCOBOM
UH(OPMALIMU O PAa3BUTUH MPOMBIIIJICHHON OnoTeXHONOTnH (110
TpyIIam).

OK 01
OK 02
OK 04

B mom uucne npogheccuonanvro - opuenmuposanroe
codeporcanue NpaKkmuyecko2o 3aHaAmus

Tema 5.2. buorexHojgoruu B
MPOMBIIICHHOCTH

34

IIpakTHyeckoe 3anaTHe Ne 4. Pa3BuThe NTPOMBIIIIICHHON
OMOTEXHOJIOTMH U e€ MPUMEHEHHUE B JKU3HU YeJIOBEKa, MOUCK U

20




aHanu3 MHPOPMAIMKU U3 PA3JIUYHBIX UCTOYHHUKOB (Hay4dHas U
y4eOHO-HayuHas JauTeparypa, cpeacTaa MacCOBOM
uHdopmarnuu, cetb THTEpHET U pyrue)

Keficel Ha ananu3 uHbOpMAIMKM O Pa3BUTHH IMPOMBIIUICHHON
OMOTEXHOJIOTHH (110 TPYIITIaM)

35 IIpakTHyeckoe 3ansaTue Ne 5. 3amura keiica: [IpencraBnenue 2
pE3yJIbTATOB peIIeHUs KEMCOB (BBICTYIICHHE C Mpe3eHTaLuei)
B mom uucne npogeccuonanvro - opueHmuposanHoe
codepofcaHue NPpAKmu4ecKo2co 3arAimusl
[Ipomexyrounas arrecrauuss 1o | JAuddepennupoBannsiii 3auet 2
JUCLUILIMHE
Bcero: 72
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3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI YUEBHOM
TV CTMTLIAHBI

3.1.Tpe0oBaHus1 K MUHUMAJIbHOMY MATEPUATIbLHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Kabuner «buosnorun», OCHaIIEHHBIM 00OpyJOBaHUEM: MeOeNb, T0CKa,
MeJl, HarsIAHble 1MOocoOuss (KOMMIOHEHThl Y4eOHBIX TaOJull, IIJIaKaToOB),
TEXHUYECKUMU  pEJACTBaMU  OOydYeHHs:  KOMIIBIOTEp C  YCTpOMCTBaMu
BOCIIPOU3BEJICHUSI 3BYKa, MPUHTEP, MYJIbTUMEANA-TIPOSKTOP C SKPAHOM, yKa3Ka-
MIPE3EHTEP IS PE3CHTALUMN.

JlaGoparopusi, ocHalieHHast 000PY/I0BaHUEM JJIsl IPOBEACHUS 3aHSATUIA:

MUuKpOCKOITbI, CEKyHAOMEP, TOHOMETP, JJabopaTopHas nocyaa (IpoOupKH,
TIOJICTaBKH JIUIS TPOOUPOK, MUHIIETHI, ITECOK, CTYIKHU C MeCTUKaMH, IPEAMETHBIC U
MOKPOBHBIC  CTEKJAa, CTEKISHHBIE  IMaJlOYKH,  IPEHapoBaJIbHBIC  WIJIHI,
dbunbTpoBanbHas Oymara ( candeTku), CTakaHbl) TUINEPTOHUYECKHM pPacTBOP
xjopuna Hatpusi, 3%-HBI pacTBOp NEPOKCHAA BOJOpPOJAa, pacTBOp Homa B
HOMMCTOM KaJWH, TJIUIEPUH, KIYOHU KapTodens, JUCT AJI0JeH KaHAJACKOH, TII0
psiOMHBI OOBIKHOBEHHOM ( pAOUHBI WM TOMaTa), YK permyaThlii, pa3Be/ICHHbIC B
BOJIE JPOKIKHU)
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4. ”THOOPMALIMOHHOE OBECIIEYEHUE OBYUYEHUA

4.1 OcHOBHBbIE MeYaTHbIC U (UJIHM) JJIEKTPOHHbIC U3TAHUSA:

O-1. AradonoBa, 1. b. buonorusi: 6a3oBslii ypoBeHb: yueOHuk / 1. b.
AradonoBa, A. A. Kamenckuii, B. 1. CuornazoB. — Mocksa: [Ipocseiienue,
2024. — 271 ¢. — ISBN 978-5-09-113524-4. — Texkct: snekTpoHHbIN // JlaHb:
ANEeKTpOHHO-O0ubOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/409217
(mara oopamenus: 20.01.2025). — Pexxum nocrtyma: 1y aBTOPHU3. MMOJIb30BaTENICH.

4.2 JIONMOJIHUTEJbHBbIE Me4YaTHble W (MJIM) 3JIeKTPOHHbIE HW3IAHUA
(3J1eKTpOHHBIE pecypcehl):

JI-1. MamonroB, C.I'. O6mas Oumomorus: Yd4eO. I CTYJICHTOB CPEIHHUX
npod. yued. 3aBenenuii / C.I'. MamonToB, B.b. 3axapoB. — 8-e¢ u3n., crep. — M.:
Bricur. mik.; 2007. — 317 c.: un.

-2. 3axapos, B.b. O6mas ouonorus: Yue6. aiusa 10-11 k1. o6meodpas3onar.
VYupexxnenuit / B.b. 3axapos, C.I'. MamonTtoB, H.1. Conun. — M.: JIpoda, 2003. —
624 c.: ui.

J1-3. Bes 6uonorusi. CoBpemeHHast OMOJIOTHS, CTaTbH, HOBOCTH, OMOJIMOTEKA
[OnekTpoHHBIN pecypc]. — Pexxum moctyma: www.url: https://www.sbio.info/. —
20.01.2025.

J1-4. TenekOMMYHUKAITMOHHBIE BUKTOPUHBI 10 OMOJIOTUHM — JKOJIOTHH Ha
cepBepe BopoHexckoro yHuBepcuTeTa [DIEKTpOHHBIM pecypc]. — Pexum
noctyna: www.url: https://biology.ru/. — 20.01.2025.
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5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOMN
JANCIIUIIJINHBI
KoHTpons u olleHKa pe3yJbTaTOB OCBOCHUSI Y4YEOHON JUCIUIUIMHBI

PaCKPBIBAKOTCA

yepe3

AUCHUIIIIMHAPHBIC

pe3yabTaThl,

HAIIpaBJICHHBIC HaA

dbopmupoBaHrue OOMMX M MPOPECCHOHANBHBIX KOMIIETEHIIMA MO paszienaM Hu

TEMaM COJIepKaHusl y9eOHOTO MaTepHaia.

Oo6mme/nmpodec-
CHOHAJIbHBbIE
KOMIIeTeHIIH T

Pazngen/Tema

Tun oueHOYHbIX MEPONPUATHH

Pa3nen 1. Knerka-
CTPYKTYPHO- (DYHKITMOHAJIbHAS

CAHUIA )XUBOI'O

KonTponbhas
MonekynsapHbIi
OpraHu3aIuy )KUBOT0»

pabora «
YPOBCHb

OK 02

buonorus kax nHayka. OOmias
XapaKTePUCTHKA JKU3HH

3amnojiHeHue TaONMIBl C ONKUCAHUEM

MCTOAOB MHUKPOCKOIIMPOBAHUA C Hux

JOCTOMHCTBaAMH n HCIJOCTaTKaMH.

3amnosHenne TaOJIHIIBI «Bximan

YUYCHHBIX B pPa3BUTHUC ouojlorun  »
3anonaHeHne CpaBHHTeHBHOﬁ Ta6J'II/II_IBI
CXOACTBO M pas3jiiube XKXHUBOI'O MW HE

JKHBOT'O

OK 01
OK 02
OK 04

CrpykTypHO-
(byHKIMOHATBHAS OpraHU3aIHs
KJIETOK

OueHuBass JUCKycCHs 10 BOIIPOCAM
nexuuu Pa3paboTka MEHTaJIbHON KapThl
Mo KjacCU(pUKAIMU KIETOK W UX
CTPOEHHIO Ha MPO- U 3YKaPHUOTUYECKUX
M [0 LapcTBaM B MHUpEe TIpynmnax
Beinonnenue u 3ammuTa 1a00paTOPHBIX
pabot: « CtpoeHue KIETKH(pacTeHUs ,
JKUBOTHBIE, TpHUOBI) ¥  KIETOYHBIC
BKJIIOUEHUS (KpaxMmasl, KapOTHHOMW[BI,
XPOMOILIACTHI)»

3aHATHUC.

XJIOPOILIACTHI,
IIpakTueckoe
[IpencraBieHre YCTHBIX COOOIICHUH ¢
npeseHTaHHeﬁ , IOATOTOBJICHHBIX IIO
MIEPEYHIO
PEKOMEHI0BAaHHBIX MPENOIaBATEISAM

HNCTOYHHUKOB,

OK 01
OK 02

CrpykTypHO-
dyHKUIMOHATBHBIE  (DAKTOPHI

HaCJICACTBCHHOCTH

@poHTaNbHBI  Ompoc  pa3paboTka

roccapusi  Pemienuss  3amay = Ha

OMpeCaACIICHUC IMOCJICA0OBATCIBHOCTHU
HYKJIICOTUI0B, aMUHOKHUCIIOT B HOPME U
B ciydae U3MCHCHUA
nocCJIICJ0BATCIbHOCTH

JIHK

HYKJICOTHUIOB
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OK 02

OOmeH
npeBpalicHue
KJIETKHA

BCIICCTB u
9HEPTHUn B

OpoHTaTBHBIN 3anojHeHue
CPaBHUTENHHOM TaOIUIIBI

XapaKTCPUCTUK THUIIA obMeHa BCIICCTB

OTIpoC

OK 02
OK 04

JKU3HEHHBIH UK
Mpmurto3. Meiio3

KIJICTKU.

O6cyxnenue
Pa3zpaboTtka

o BOIIpoCaM JICKIUU
JICHTBI BpPEMCHU

JKHN3HCHHOI'O UKJIa

Paznea 2.Ctpoenue u
(pyHKIMHU opraHu3Ma

KontponbHas
OpraHu3Ma

pabora  «CtpoeHue

OK 02

CrpoeHnue opranusma

OnenuBaemas nuckyccusi Pazpaborka
MEHTAJIbHOM KapThl TKaHEW, OpPraHoOB U
cucTeM

OpraHoB OpTraHnu3MOB

(pacTeHus, JKUBOTHBIE, 4YEJIOBEK) C
KpaTKou

GyHKIHHA

XapakTepUCTUKOM  HX

OK 02

Dopmbl
OpraHU3MOB

Pa3MHOXKCHHA

@poHTAIBHBIA  OMPOC 3amnojHeHue
TaOJIMIBI C KPATKOM XapaKTePUCTHKOM
u npumepamu (HopM  pa3MHOXKEHHUS

OpraHu3MOB

OK 02
OK 04

OmnTtorenes pacTeHuid,

JKHUBOTHBIX U YCJIOBCKA

Pa3paboTka  JIeHTBI ~ BpEMEHH  C
XapaKTepUCTHUKOM ATalloB OHTOIE€HE3a
OTACIBHON  TIpyNmnoi
yeloBeka 1o Mukporpymmnam Tect/
onpoc  CocraBienne  JKu3HEHHBIX
IIUKJIOB pacTeHMi 1O OTAeIaM

(MOXOBH/THBIE,

JKHNBOTHBIX H

XBOIIICBUIHBIC,
NAarnopoTHUKOBUAHBIC, TOJIOCCMCHHLIC,

MOKPBITOCCMCHHBIC

OK 02
OK 04

3aKOHOMEPHOCTH
HaCJIeTOBaHUS

Pa3zpabotka rimoccapusi DPpoHTaTBHBII
ompoc Tect mo Bompocam JIEKIIUU
Pemrenust 3amau = Ha ompeneneHHbIC
BEPOATHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX  TMPU3HAKOB  TIPH
MOHO-, - [, - TOJUTHOPUIHOM W
aHATM3UPYIOIIEM
COCTaBJICHUE

CKpEIIBaHNH,
TCHOTUIUYECKUX CXEM
CKpEIIMBaHUS

OK 01
OK 02

CroenuanbHoe
MIPU3HAKOB

HaCJICJOBaHUC

Tect

Pa3pa60TI<a rjioccapus Pemienus 3amau

Ha OIMPCACIICHHBIC BEPOATHOCTHU
BO3HUKHOBCHUA HacCJI€ACTBCHHBIX
IMPU3HAKOB opu CICIITICHHOM
HacCJICJOBaHUU, COCTaBJICHHUC
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TCHOTUIIMYECKUX CXEM CKPCIIMBaHUA

OK 01 3aKOHOMEPHOCTHU Tect. Pemenue 3aga4 Ha onpeneneHue
OK 02 U3MEHYHUBOCTH THMa MyTaLHu npu nepepaye
OK 04 HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJIEHUE TEHOTHUIIMYECKUX CXEM
CKpEIIUBAHUS
Pa3nen3.Teopus 3Bosonun Kontponbhas pabora « Teopetuueckue
ACIEKThI SBOJIIOIMH KU3HU Ha 3eMJIe»
OK 02 Ucrtopus ABOIOIMOHHOTO | DpOHTANBHBI ~ OMpoCc  pa3paboTka
OK 04 yueHuss. MUKpPOIBOITIOLMS riaoccapusi TEPMHUHOB Pazpabotka
JICHTBI BpEMEHU pa3BUTHUA
OBOJIIOIUOHHOTO YYEHUS
OK 02 Mukpos3BoIOLHUS. OnenuBaemas JUCKYCCHS:
OK 04 Bo3HUKHOBEHME U pPa3BUTHUE | UCIIOJIb30BAHUSA apryMEHTOB,
YKU3HU Ha 3emiie OMoI0ruuecKon TEPMHUHOJIOTUU U
CUMBOJIUKH IE JI0Ka3aTenbCTBa
poJacTBa OpraHU3MOB Ppa3HbIX
cuctemarnueckux rpymnn Paspabotka
JICHTBI BpEMEHU BO3HUKHOBEHUS
JKU3HU Ha 3emJie
OK 02 IIpoucxoxnenue — denoBeka | DpoHTaNBHBIA  OIPOC Pazpabotka
OK 04 AHTPOIIOTEHE3 JIEHTBl  BPEMEHU IPOUCXOXKICHUS
YyeJIoBeKa
Pa3znea 4. Dxoorus
OK 01 Oxonorndeckue Qakrtopel u | TecT mo sKkomorudeckuM ¢akTopam Hu
OK 02 Cpelbl )KU3HU cpesiaM KU3HU OPTraHUu3MOB
OK 07
OK 01 [Momymsimust  ,  coobmiectBa, | CocTaBlieHUsT  CXEM KpyTroBOpoTa
OK 02 KOCUCTEM BEUIECTB, MCIOIb3Ys MaTepuaibl
OK 07 JEKINH Pemenue IIPaKTUKO-
OpPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM
[0 TIEPEHOCY BEIIecTBa U DHEPTHH B
HKOCHCTEMAX c COCTaBIICHUE
Tpopuueckux Iened M IHpaMHI
Oromacchl U SHEPTUU
OK 01 buochepa —  riobampHas | OnenuBaemas nuckyccusi Tect
OK 02 HKOJIOTUYECKAsl CUCTEMA
OK 07
OK 01 Biusanue antpornoreHHsix | Tect IIpaxtnueckas padora « OTX01bI
OK 02 ¢bakxTopoB Ha 6uochepy MIPOU3BOJICTBA
OK 07
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OK 04

OK 01 Bnusiaue conuanbHO- | OuieHnBaeMas quckyccus BoinmonHeHus

OK 02 HKOTOJIOTHUECKUX (DaKTOPOB Ha | J1abOpaTOpHO paboTHl  Ha BHIOOP:

OK 07 3/10pOBbE YEJIOBEKA «YMCTBeHHass ~ paboOTOCHOCOOHOCTHY,
«Bnugnue abuoTnueckux (QakTopoB Ha
yeJloBeKa(HU3KHe u BBICOKHE
TEMIIEPaTyPhI)»

Pa3pgea 5. BuoJjgorus ;ku3Hu 3amura Keiica: Mpe/ICTaBICHUE

pe3yJIbTaTOB KEHCOB (BBICTYIUICHHE C
Ipe3eHTalen)

OK 01 buorexHomorun B KU3HM | BelllosiHEHMs — Kedca  HA  aHANU3

OK 02 KaJI0r0 MH(GOpPMalLlU O Hay4HbBIX JOCTHKEHUSX

OK 04 B 00JIaCTH IEHETUYECKHX TEXHOJIOTHH,
KJIETOYHOM  MH)KEHepUH,  IHUIIEBbIX
oworexHosoruii (WO  Tpymnmam),
IPEJCTaBICHNUE PE3yJIbTaTOB PELICHUs

OK 01 [IpombinienHas OMoTexHuka | BolmonHenune — kedica  Ha — aHau3

OK 02 uHpOpMaUn u pa3BUTUU

OK 04 IIPOMBILLIIEHHOU OMOTEXHOIOTUH(TIO
rpynmnam), mpeicTaBieHle pe3yJbTaToB
peLIeHUs KeCoB

OK 01 CounanbHO-3THYECKUE BeinonHenne — kedica  Ha  aHaNu3

OK 02 aCMeKThl OMOTEXHOJIOTUI uHpoOpMalUKu 00 3THUYECKUX aCHEeKTax

OK 04 pa3BUTH OMOTEXHOJIOTHI(ITIO IpymIam),
IIPEJICTABICHUE PE3YJIBTATOB PEIICHUS
KEWCOB

OK 01 BelmmonHenne  kedca  Ha  aHaIU3

OK 02 uHbopMalun 0 pa3BUTHUA

OK 04 OMOTEeXHOJIOTHIA c MIPUMEHEHHUEM
TEXHUYECKUX CHCTeM(II0 TIpymmam),

MPEJCTABICHUE PE3YJIBTATOB PEIICHUS
KENCOB
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JUCT UBMEHEHUM ¥ JONMOJIHEHUI, BHECEHHBIX B
PABOYYIO NIPOI'PAMMY

Ne HU3MCHCHUSA, J1aTa BHCCCHUSA, Ne CTPpaHuIbI C U3SMCHCHUEM

BbL10 CraJgo

OcHoBanue:

IMoanucek JIUIA, BHECHICT0 UBMCHCHUSA
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