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1. MACHOPT IPOI'PAMMBI YUEBHOM JUCHUILIMHBI Buosorus
1.1. Ob6uaacTh NpMMeHEeHUs MPOrPAMMBI

Pabouast mporpaMma yuyeOHOM AUCIUIUIMHBI SIBISETCS YaCThIO MPOTPaMMBbl
MOJATOTOBKHU CHEIUAIMCTOB cpeaHero 3BeHa B cooTBeTcTBuu ¢ ®I'OC CIIO mo
crenraiabHocTH 09.02.07 UHpopMannoHHbIEe CHCTEMbl M TPOrPAMMHUPOBAaHUE,
BxoAsmied B cocrtaB ykpynHeHHOM rpynmsl  09.00.00 Wudopmaruka u
BbIYHCJIUTEIbHAS] TEXHUKA.

Pabouas mporpamma pazpaborana B coorBerctBUM ¢ PI'OC COO Ha
ocHoBannn @DI'OC CIIO mno cnemmansHocTH 09.02.07 WHopMannoHHbIE
CHCTeMbl M NPOrpaMMHPOBAHHE ¥ C YYETOM TPUMEPHON MPOTpPaMMBbI
00111e00pa30BaTeIbHON TUCIUIUTMHEI buosorusi.

1.2. MecTo IMCHMILIMHBI B CTPYKTYpe NPodeCcCuoHAIBLHOM MPOrpaMMbl
Cl1oO

Yyebnass mucruruimHa «buosorusi» BxoauT B 0011€00pa3oBaTeNbHbIN
UK Y4eOHOTO TIIaHa.

1.3. euau u niIaHUpyeMble pe3yJibTAThl 0CBOCHHS AU CIUIIIUHbI

CoxepkaHue  MporpaMMbl  y4eOHOW — JAWCHMIUIMHBI  «buoJorus»
HaIpaBJICHO Ha JOCTM)KCHHE PE3yJIbTaTOB €€ HW3YYEHUS B COOTBETCTBUU C
tpeboBanusimu ®I'OC COO ¢ yderoM MNpoQecCHOHATBHON HaMpPaBICHHOCTH
OI'OC CIIO no cnemuansHocTd 09.02.07 UHpopManMoOHHBIE CHCTEMBI U
NMporpaMMHpOBaHHUe.



Oco0oe 3HaueHue AUCIUILUIMHA UMEET Mpu hopMupoBaHuu U pazsutun 0omux (OK) koMreTeHmii:

Oo6mue (OK) IInanupyemMble pe3yJbTaThl 00yUeHHs
KOMIIETeHIIUH
Oo0mme JAucuuninHapHblie (MpeaMeTHbIE)
OK 01. B yacTu TPYAOBOIO BOCIIUTAHMSA: CdopmupoBaTh 3HaHUH O MecTe U pOJM OHOJOTMU B
BeiOupate  cnocoObl | - TOTOBHOCTb K TPyAYy, OCO3HaHUE  IICHHOCTU | CHCTEME HAay4yHOTO 3HaHW ; (PYHKIHMOHAIBHOM
pelieHus 3aa4d | MacTepCTBa, TPYI0I00HE; rPaMOTHOCTH  4YellOBeKa Il  pEIIeHUS  IKU3HEHHBIX
npodeccHoHaTEHON - TOTOBHOCTH K aKTUBHOM JESITETLHOCTH | TpoOsieM;  C(OPMHUPOBAHHOCTD  YMEHHS pacKpbIBaTh
JeSITeIbHOCTH TEXHOJIOTMYECKOM M COLHMAJIbHOM  HANpaBJIEHHOCTH, | COJIEpKaHUe OCHOBOMOJIAraomux  OHOJIOrHYeCKUX
MPUMEHUTETHHO K | CTOCOOHOCTH MHUIIMUPOBATH, TUNIAHUPOBATH U TEPMUHOB W TIOHSATHH: JXU3Hb, KJIETKA, TKaHb, OpTaH,
Pa3IUYHBIM CaMOCTOSITENILHO BBITIOJIHATH TaKyI0 A€ATE€IbHOCTb; OpraHu3M, BHJ, TNOMyJAIHs, D3KOCHCTEMa, OHOIIEHO3,
KOHTEKCTaM. - HWHTEepeC K pasnuyHeiM chepam mpodeccroHanbHOl | Onocdepa; Merabonmu3M(0OMEH BEIIECTB W IPEBpaICHUS
NesITeTbHOCTH, HHEPIUM),roMeocTas (CaMOperyJssaiys),0MocuHTe3 Oelika,
Osiajnenne YHUBEPCAJIBHBIMHM YU4eOHBIMHI CTPYKTYpHasi OpraHU3aIsl KHUBBIX CUCTEM, IUCKPETHOCTD,

NMO3HABATEJIbHBIMHY JICHCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE JIeiicTBUS:

- CaMOCTOSTENIBHO (POPMYJUPOBATh M aKTyaIM3HPOBATH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBCHHBIM TPU3HAK WU OCHOBAHHUSI

IUIA CpaBHEHHUS, KJIacCU(PUKAIIUU 1 0000IICHNUS;

- OINpenensaTh eI JEATEIILHOCTH, 3a/1aBaTh IMapamMeTphl H

KPUTEPUU UX TOCTHKCHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B

caMOperyJIsilus, CaMOBOCHPOU3BEIEHUE (penpagyKIys),

HACJICICTBEHOCTh, HM3MEHYUBOCThb, JHEPrO3aBHCUMOCTb,
POCT ¥ pa3BUTHE, YPOBHEBAS OpPraHU3aIINS;
c(hOpMUPOBAHHOCTh yYMEHHUS PACKPHIBATH COJEpKAHUE
OCHOBOIOJIATAl0IINX OMOIOTUYECKUX TEOPU U TUIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTalluOHHOM, SBOJIOLIMOHHOM,
MPOUCXOXKICHUS KU3HU YEIOBEKA;

c(hOpMHUPOBAHHOCTH

yMeHUs pacKpbIBaTh

OCHOBOIIOJIararomue




paccMaTpUBaeMBbIX SBIICHUSX;
- BHOCUTh KOPPEKTHBBI B JICATCIBHOCTh, OIICHHBATH
COOTBETCTBHE  PE3YyJIbTAaTOB  IIEJAX, OIEHUBATh PHUCKH
MOCJICJICTBHI JIEATEITLHOCTH;

- pa3BuUBaTh KpEAaTUBHOE MBIIUICHUE TIPH  PEUICHUH
YKU3HEHHBIX TPOOIEM.

0) 0a30BbIe HCCIeA0BaTENbCKUE e CTBUS:

- BIIAJCTh HAaBBIKAMH  y4eOHO-HCCIICIOBATENLCKONH |
MTPOCKTHOM JIeATEIbHOCTH, HABBIKAMH Pa3peIIeHus IpooIiem;
- BBISIBIIATH MIPUYHUHHO-CJICICTBEHHBIC CBSI3U u
aKTyaJU3UpOBaTh 3aj7avy, BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS,
HaxOJIUTh  apryMEHThl  JJIs  JOKa3aTelbCTBA  CBOUX
YTBEPKACHHIA, 3a]JaBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

- aQHAJIM3HWPOBATh TNOJMYYEHHBIE B XOJE pEIICHUS 3aJaud
pe3yNbTaThl, KPUTUYECKH OIICHWBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TIePEHOCUTh 3HAHHWS B I[IO3HABATEIBHYIO W
MIPAKTUIECKYIO 00JIACTH JKU3HEICATEIIBHOCTH;

- yMeTh WHTETPHPOBATh 3HAHWUS W3 PA3HBIX TPEIMETHBIX
obnacreii;

- BBJIBUTaTh HOBbIE UJCH, TNpeiaraTh OpUTHHAIIbHBIC
MOIXO/IbI U PEIICHUS;

- CIOCOOHOCTh HX HCIIOJIb30BaHUS B II03HABATCIBHOM U
COLIMAJIBHON ITPAKTHKE.

OMOJIOTHYECKHE 3aKOHBI u 3aKOHOMEPHOCTH
(I""Meunnenes, T.Moprana,H.1.BaBunosa,d.I'exkens,®.Mro
mnepa,K.bapa),rpanunpl UX NPUMEHUMOCTH K IKUBBIM
CHCTEMaM;

NpUOOpEeTEHUE OIMbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO T[IO3HABaHUS, WCIONB3YEeMbIX B OHOJOTHH:
HAOJIOJICHUST M OIHKCAHUS JKUBBIX CHUCTEM, MPOIECCOB U
SIBIICHUH; OpTraHW3allid W TPOBEICHUS OHOJIOTHYECKOTO
OKCIIEPEMESHTa, BBIIBMKCHHUS TUIIOTE3, BBIABICHUS
3aBHCHMOCTH  MEXJIy  HCCICAYEMBIMH  BEITUYHHAMH,
OOBSICHEHUS TTOJIYYECHHBIX PE3YIbTAaTOB U (hOPMYJIHUPOBAHUS
BBIBOJIOB C HCTIOJIb30BAaHUEM HAYYHBIX IMOHATHHA, TCOPUH
1 3aKOHOB;

c(OpPMHUPOBAHHOCTh YMEHHS BBIACIATH CYIICCTBEHHBIE
MIPU3HAKK BUPYCOB, KJIIETOK IPOKAPUOT U 3YKAPHUOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB,
OMOTEOIIEeHO30B U JKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BEIIECTB W TPEBpPANICHUS JHEPTHH B KIETKH,
dboToCHHTE3a, TUIACTUYECKOTO W HHEPTUYECKOro OOMeHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OIUIOI0TBOPEHUS, PA3BUTHS
u Pa3MHOXKEHUS, WHAUBUAYATHHOTO pa3BUTUA
opranu3Ma(OHTOreHe3a), OoOprObl 3a  CYLIECTBOBAaHME,
€CTCCTBESHHOTO otOopa, BUJI000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPTaHW3MOB K cpeie OOuTaHHS |
BIUSHUS  KOMIIOHCHTOB  3KOCHUCTEM, aHTPOIOTECHHBIX
W3MCHEHMII B  DJKOCHCTEMaX CBOEH MECTHOCTH,




KPYyroBOpOTa BEIIECTB
ouocdepe;

chopMHpOBAaTh YMEHHUE peIlaTh OHOJOTHYECKUE 3a/lauH,
COCTaBJIATh TCHOTHIIMYCCKHE CXEMbI CKPCIIMBAHUS ISt

U TIpEeBpallCHUE OHHEPIUH B

pa3HbIX TUIIOB HACJEJAOBAHUS MPU3HAKOB y OpPraHU3MOB,
COCTaBJIATh CXEMbl IepeHOca BEUIECTB T DSHEPrUu B
’KOCHCTEeMaXx (1IeJIU MUTAHUSI, TUILEBBIEC CETH)

OK 02.
Ucnons3oBath
COBPEMEHHBIC
Cpe/cTBa
aHajan3a n
WHTEpIpeTaLus

MTOMCKa,

nH(popManuu u
MH(pOpPMaLIMOHHbIE
TEXHOJIOTHH JUTSE
3aja4
npogeccuoHaIbHON

ACATCIIbHOCTH

BBIITOJIHEHU A

B o0nactu LHEHHOCTHU HAy4YHOTO MTO3HAHMUS:
c(hOpMUPOBAHHOCTh MHPOBO33PEHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU u

OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha Jaore

KYyJIBTYD, CIIOCOOCTBYIOILIETO OCO3HAHUE  CBOETO MeCTa B
MOJINKYJIbTYPHOM MUDE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIBTYPbI
KAaK CPEJICTBA B3aUMOJCHCTBUS MEXKIY JIIOJAbMHU WU IO3HAHUSA
MHpa;

- OCO3HaHHUE ILIEHHOCTU HAy4HOW JEATEIbHOCTH, TOTOBHOCTh

OCYILECTBIISATh MIPOEKTHYO u UCCIIEI0BATEIbCKYIO
JeSITeIbHOCTh MHANBUYaTIbHO U B TPYIIIIE;
Osnanenue YHHBEPCAJIbHBIMH y4eOHBIMH

NMO3HABATEJbHBIMHU JAeHCTBUAMM:
B) pa6ora ¢ undopmanmueii:
- BJIAJAEeTh uHpOpMAIUK U3

HaBbIKaMH MOJIYyUCHUA

HUCTOYHHUKOB Pa3HBIX

TTOMCK,

THIIOB, CAMOCTOSATCIIBHO

OCYHICCTBIATH aHaJInu3, CHCTEMAaTU3al IO u

CdopmupoBaTh
uH(pOpMaIIHIO
BKJIIOYAIOLYI0 IICEBIOHAYYHbIE 3HAHUSA U3 PA3IUYHBIX
UCTOYHUKOB (CpeicTBa MacCOBOM HMH(OpPMALMHU, HAYYHO-
HOITyJISIPHbIE MaTepUaIIb);

UHTEPIPETHPOBATh ATUYECKHE ACHEKTHI

YMCHUC KPUTHYCCKU OILICHUBATh

OHMOJIOrMYECKOro COJIepKaHus,

COBPEMEHHBIX
HCCIIeIoBaHui B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

paccMaTpuBaTh TIIOOATBHBIC HSKOJIOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHHIO K HUM
COOCTBEHHYIO TTO3HUIINIO;
chopMupoBaTh yMEHUU COOCTBEHHBIC

IMUCbMCHHBIC W YCTHBIC

CO371aBaTh
COOOIIEHHUS Ha OCHOBE
Onosoruueckoil nHpopMaIMK U3 HECKOJIBKUX UCTOUHUKOB

, TPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapaT OHOJI0run




UHTEeprpeTanuss HHGOpMAalMM pPa3IUYHBIX BUAOB U (GopM
MIpe/ICTaBICHMUS;

- co3JaBaTh TEKCThl B PAa3jIMYHbIX (opMaTax C Y4YETOM
Ha3HaueHUs MHpOpMalMU M LEJIeBOM ayJuTOpUH, BbIOMpas
ONTUMAJIbHYIO (hOpMY MPEACTABICHUS U BU3YyaJTU3aLNH;

- OLICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTH HH(OpMAIIUH, €€
COOTBETCTBUE  IIPAaBOBBIM U MOPaJIbHO-ITHYECKUM
HOpMaM;

- UCIIOJIb30BaTh CpPEACTBA HH(MOPMALMOHHBIX U

KOMMYHI/IKaIII/IOHHI)IX TeXHOJ'IOFI/II\/'I B peHIeHI/II/I
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3aIlMOHHBIX  3aJad C coOI0IeHIEM
TpeOOBaHUIT SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH,
TUTHUCHEI, pecypcocOepexeHus, MIPaBOBBIX u
OTUYECKUX HOpM, HOpPM HMH(OPMAIMOHHOM
0€30IaCHOCTH;

- BJaIeTh  HaBbIKAMU  PACMO3HABAHMS M  3aAIIUTHI
nH(popMmanuu, HOOPMAITMOHHOW 0€30MMaCHOCTH JTUYHOCTH;

OK 04.
DddexkTrBHO

B3aUMOJICHICTBOBATh U

pabortath
KOJUICKTHBE
KOMaHJIe

B
n

- TOTOBHOCTh K CaMOpa3BUTHUIO, CaMOCTOSITEIBHOCTH U
CaMOOIPEIEICHUIO;

-OBIIaJICHHE HABBIKAMU Y4eOHO-UCCIIEA0BATEIHCKOM,
MPOEKTHON U COLMAIIbLHOW JIEATEIIbHOCTH;

OBJ1aieHHe YHUBEPCAJIbHBIMM KOMMYHHUKATHBHBIMU
AeficTBUAMU:

I') COBMECTHAS 1eATEJIbHOCTh:

- IOHUMAaTh U HUCIOJIb30BaTh IPEUMYILIECTBA

[IproOperenusi ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB
HAyYHOTO  TIO3HAHMS, HCIOJB3yeMbIX a OHOJOTHH:
HaOJIOCHUST U OMHMCAaHUS KHUBBIX CHCTEM , MPOIECCOB U
SIBJICHUI; OpPTaHM3alMU M TPOBEICHHS OHOJOTHYECKOTO
OKCIEPUMEHTa , BBIABMKEHHS THUIOTE3, BbBISBICHUS
3aBUCUMOCTH  MEXIy  HCCIEAyEMbIMH  BEJIUYMHAMHU,
OOBSICHEHUS TIONYYEHHBIX DPE3YyJbTaTOB U (HOPMHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAYUYHBIX MOHATHI, TEOPUH U




KOMaHJHOW U UHJIMBUYaJIbHOU paboThI;

- IPUHUMATD LeH COBMECTHOH JI€ATENbHOCTH,
OpPraHM30BBIBATE M KOOPAMHHUPOBATH JEHUCTBHA IO €€
JOCTUKCHMS: COCTaBIATHIUIAH JCUCTBUM, PACIpENeisaTh
pPOJIM ¢ y4eTOM MHEHHH Y4aCTHHUKOB OOCYXIaTh Pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOPAMHUPOBATH U BBIMOJHATH pabOTy B YCIOBHIX
peaNbHOTO, BUPTYAIbHOTO ¥ KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBISATh TO3UTHBHOE CTpaTernyeckoe
NOBEJICHNE B PA3JINYHBIX CUTYALUAX, IPOSBIATH TBOPUYECTBO
U BOOOpakeHHe, ObITh HHUIIMATUBHBIM

Osananenue YHHBepCaJbHBIMHU peryJasiTHBHBIMHA
ACHCTBUAMMU:

1) IPUHATHE ceOs1 M APYTUX JIIei:

- IPUHHAMATh MOTHMBBI M APIYMEHTBl JPYTUX JIIOJEH IpH
aHaJIN3€ Pe3yJIbTAaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYIHX JIIOAEH HA OLIHOKY;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUHU JIPYTOro
YEJIOBEKA;

3aKOHOB

OK 07.
ConelicTBOBaTH
COXPaHCHHUIO
OKpYKarollell cpenpl,
pecypcocOepekeHHIO,
MIPUMEHATH 3HAHUS 00

B 00/1acTH 3K0J10THY€CKOT0 BOCIUTAHMS

- ¢(hopMUPOBAHHOCTH FKOJIOTUYECKON KYJIbTYpPbI, IOHUMaHHUE
BIIMSIHU A COUAJIBHO-3KOHOMUYCCKUX mponeccoB Ha
COCTOSIHHE NPUPOJHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
MI00aTBHOTO XapaKTepa AKOJIOTHISCKUX TTPOOIIeM;

- INTAaHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPYIKAIOIIEH

cOPMUPOBAHHOTh YMEHUS TPUMEHATh TOJTYYCHHBIC
3HaHUS IS OOBSICHEHUS OHMOJOTHMYECKHX IMPOIECCOB U
SBIICHUH, IJIi TPHHATHAS  TPAKTUYCCKUX PEIICHUN B
[IOBCEIHEBHOMN KU3HU c LEIBI0 obecrieueHus
0€30IMaCHOCTH CBOETO 3JIOPOBBS U 3JI0POBBS OKPYKAFOIIHUX
JTONIeH, COOMIOAEHUST 30pOBOTO oOOpa3a >KU3HU, HOPM




W3MEHEHHUHU KJIMMaTa,
MIPUHIUITBL
OCPEIKITUBOTO
MIPOU3BOJICTBA,
3¢hPEeKTUBHO

efcTBOBATh B

Ype3BbIYAHBIX
CUTyalusax

Cpele Ha OCHOBE 3HAHUS LEJNed YCTOMYMBOIO pPa3BUTHSA
YeJI0BEYECTBA; AKTUBHOE HENPUATHE AEHCTBUN, MPUHOCSIINX
BpEXl OKpYXKarolleH cpene;

- YMEHHUE IIPOrHO3UPOBaTh HEOIArONPHUITHBIE 3KOJIOIMYECKUE
IIOCJICACTBUS MPEAIPUHUMAEMBIX IEUCTBUM, NPEAOTBPAILATh
UX;

- paclIMpeHUE OIbITA ACATEIBHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

- OBJaJeHWE  HaBBIKAMH  y4e€OHO-HCCIIEIOBATENIbCKOMH,
MPOEKTHOMN U COIMATIbHON JIEATEIbHOCTH;

TPAaMOTHOTO TIOBEJCHHS B OKpYyXaromen
cpene; TIOHMMaHHUE HEOOXOAUMOCTH HCIIOJIBL30BaHUS
JOCTHDKCHUH COBPEMEHHOW OHWOJIOTHH M OHMOTEXHOJIOTHH

JJIA padlOHAJIbHOI'O IIPUPOJ0ITI0JIb30BAHUS

IIPUPOIHOMN
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1.4. KounuyecTBO 4acoB Ha 0OCBOCHHE NIPOrPaMMbl Y4eOHOM U CHUIINHBI
O06beM 00pa3oBaTeNbHON MPOTPaMMbI_72 Yaca, B TOM YHCIIE:

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

- Ha MIPOMEKYTOUHYIO aTTECTAl[MIO0_2 Yaca.
2. CTPYKTYPA U COJIEPKAHUE YYEBHOM JUCLUIIJIMHBI

2.1. O0beM AUCHMILVIMHBI U BUABI y4eOHOH PadoThI

Buabl yue0Hoi1 padoThI O0bem B
yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHUILTHHBI 72
B T.4.:

OcHoOBHOE coepkaHue 70
B T.Y..

TEOpEeTUUECKOE 00yUYeHUE 50
B T.4. IPO(PECCUOHAIBHO-OPUEHTUPOBAHHOE COJEPKaHUE 2
MPAKTUYECKUE 3aHATUS 10
B T.4. IPO(ECCUOHAILHO-OPUEHTUPOBAHHOE COZIEp>KaHUE 8
1abopaTopHbIC 3aHATHUS 4
B T.4. TPO(ECCHOHAIEHO-OPUEHTUPOBAHHOE COZICP>KaHUE 2
KoHnTposnbsHas padbota 6
IIpome:xxyTouHast arTrecTauus: 1M depeHMPOBAHHBIN 3a4eT 2
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2.2. TemaTuyeckHi IVIAH U COAEPKAHUE TUCHUTIIHHBI

HaumeHoBaHue pa3/ieioB U TeM Homep Conep:xxanue yueOHOro MatepuaJia (OCHOBHOE U Oo0bem Koabl komMneTeHuuii,
y4eOHOro npogeccHOHATBbHO-0PHEHTHPOBAHHOE), J1a00paTOPHBIE H 4acoB ¢popmupoBanuio
3aHATHUSA NpaKTHYeCKHUe 3aHATHS, NIPUKJIAJTHON MOAY/b (IIpH KOTOPBIX CNIOCOOCTBYET

HAJTMYHUH) 3J1eMEeHT NMPOrpaMMbl
1 2 3 4 5
OcHoOBHOE coepxkaHue
Cemectp Ne 1 34
Pasznen 1. Knerka-cTpykTypHO-GpyHKIMOHAIbHAS €IUHULIA KUBOTO 18
Tema 1.1. buonormss kak Hayka. Copep:xxanue yueOHOro MaTepuasa 2
OOm1ast XapakTepUCTHKA KU3HU 1 CoBpemenHble oTpaciaun Ouosiormyeckux 3HaHui. CBA3b 2
OuojoTMM ¢ JpYyrMMH HayKaMu: Owuoxummus, Owodusmka, OK 02
O6uonuka, reoreorpadus um ap. Ponp u mecro Ouonoruu B
(GOpMHUPOBAHUN COBPEMEHHOM Hay4YHOM KapTHHBI MUpA.
YpoBHU OpraHu3anui KUBOHI MaTepUH. Oo6mas
XapaKTePUCTHKA KU3HH, CBONCTBA JKUBBIX CUCTEM.
XHUMHYECKUHN COCTAB KIIETOK.
Tema 1.2. CtpyKTypHO- Copep:xxanue yueOHOro MaTepuaa 6
(byHKIIMOHAEHAS OpraHu3anus 2 Kaerounass Teopusi (T.IIBann, M.Illneiinen, P.Bupxos). 2 OK 01
KJIETOK OCHOBHBIE TIOJIOXKEHUS COBPEMEHHOM KJIETOYHON TEOpPHH. OK 02
Tunel KJIETOYHOM  OpraHM3alMu: MPOKAPUOTHYECKUH U OK 04
JyKapuoTH4ecKui. OAHOKIETOYHBIE UM  MHOTOKJIETOYHBIE
opranu3mbl. CTpoeHus: npokapruoTuueckon kiaetku. CtpoeHue
JYKapHOTHUYECKON KIIETKH.
Hexknerounsie ¢GopMbl )KU3HU(BUPYCHI ,0aKTeprOharu)
3 JlaGopaTtopnoe 3ansitue Ne 1. [lpuoOpereHusi ormbiTa 2
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NPUMEHEHHSI TEXHUKH MHKPOCKOIMPOBAHUS MPH BBIOJHCHUN
nabopaTtopubix pabor: JlaGoparopnas pabora «CrpoeHue
KJIeTKH (pacTeHusi, >KUBOTHbIE, TIpUOBI) U  KIETOYHbBIE
BKJIIIOYEHUS  (Kpaxmaj,  KapOTHHOW[BI,  XJOPOIUIACTHI,
xpomoruiacTsl)». [loaroroBka MUKpoInpenapaToB, HaOJIOJCHUE
C TOMOLIbI0 MMKpPOCKOIIA, BBISBICHUE PA3IMUUN  MEXay
U3y4aeMbIMU 00bEeKTaMH, GOPMHUPOBAHHE BBHIBOJIOB.

BupycHble u OakTepuasibHble 3a0osieBaHusi. OOmue
IOPUHLMIBL  KCIOJb30BaHMUS  JIEKAPCTBEHHBIX  BEIECTB.
OcobeHHOCTH TpPUMEHEHUs aHTUOMOTHKOB. IIpencraBneHus
YCTHBIX COOOIIEHUI C Mpe3eHTalMuel, MOATOTOBIEHHBIX IO
[IEPECEYEHUIO HCTOYHUKOB, PEKOMEHI0BaHHBIX
IIPENOAABATEIIEM.

Tema 1.3. CtpyKkTypHO-
(GyHKIIMOHATIbHBIE bakTopbl
HACJIEICTBEHHOCTU

ConeprxaHue y4eOHOro MaTeprasa

Xpomocomuas teopusi T. Moprana. CTpoeHHE XPOMOCOM.
XpOMOCOMHBIN HabOp KJIETOK, TOMOJIOTUYHBIE u
HErOMOJIOTUYHBIE XPOMOCOMBI, TAaIUIOWAHBIA W JAUIUIOWIHBINA
Habop. Hyxneunossie kucnotsl: JJHK, PHK nHaxoxnenue B
KJIETKE, UX CTpOCHHE W (PyHKIUU. MaTpU4HBIC MPOIECCHl B
KIETKe:  pemuKanus, OWocuHTe3  Oenka, penaparus.
I'emeTnyeckuii KOO M €ro CBOMCTBA.

IIpakTHyeckoe 3ansaTme Ne 1. Pemenue 3amau  Ha
OIpezeIeHUe IIOCJIE0BATENBHOCTH HYKJIEOTHJIOB,
aMHUHOKHMCIOT B HOpPME M B  ClIy4ae M3MEHEHHUs
nocyeaosarenbHocTy HykieoTn 108 JJHK

OK 01
OK 02

Tema 1.4. OOMeH BewmecTB o
MpEeBpaIlcHUE DHEPTUU B KIICTKE

Coneprkanue y4eOHOro MaTepHaia
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7 IMousiTHe MeTa00JIN3M. ACCUMUIIALINAS U TUCCUMUIIALUS — JBE 2 OK 02
CTOpOHBI MeTabosin3Ma. Tunbl oOMeHa BEIECTB: aBTOTPO(GHBIN
U TeTepOoTpOQHBIN, a’poOHBI U aHa’poOHBIA. [lmacTuueckuit
o0MeH. PoToCHHTE3. XEMOCHHTE3.
Tema 1.5. )KuzHeHHBIH LUKIT KIETKU. Copep:xxanue yueOHOro Marepuasa 2
Murto3. Meiio3 8 Kierounblii nmuk/, ero mepuoabl. Muto3, ero craaum u 2 OK 02
IPOUCXOSIINE MpoLecchl. buonornyeckoe 3HaU€HUE MUTO3A. OK 04
Meito3 u ero craguu. lloBeneHue XpoMocoM B MEHO3E.
Kpoccunrosep. bruonornyeckuii CMbICI.
KonTponbhas padora 9 KonTpoabnass paGora Ne 1. MouekyaspHblii ypOBEHb 2
OpraHu3aI1H )KUBOTO
Pazpnen 2. Ctpoenue (pyHKIMH M OPraHU3MAa 20
Tema 2.1. Ctpoenue opranuzma Coneprxkanne yu4eOHOr0 MaTeprasa 2
10 MHoOrok/IeToYHbIe OpPraHu3Mbl. B3auMOCBsA3b OpPraHoB | 2
CHCTEMBI OPraHOB B MHOTOKJIETOUHOM OpraHU3MeE. OK 02
l'omeoctas opranusmMa ©u €ro moAJEpkKaHUE B MPOIECCE OK 04
KU3HEJESTEIIbHOCTH
Tema 2.2. ®opMbl pa3MHOKEHUS Copep:xxanue yueOHOro MaTepuaa 2
OpPraHU3MOB 11 ®opMbl pasMHOKeHUsI OpraHmsMoB. becnonoe u mosmoBoe 2 OK 02
pa3MHOkeHue. Buapl 6ecronoro pa3sMHOXKEHUS.
[lonoBoe  pasmHOkeHus. ['ameToreHes 'y  JKUBOTHBIX.
Cnepmarorenes u oBoreHes. CTpOeHHUE MOJTOBBIX KJIETOK.
OnnogoTBOpeHue
Tema 2.3. OHTOreHe3 pacTEHUH, Coneprxanne yu4eOHOT0 MaTeprasa 2

JKHUBOTHBIX MU YCJIOBCKA
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12

NupuBuayaibHoe pa3sBUTHE OPraHM3MoOB. OMOpuUOreHe3 U
ero craguu. IloctaomOpuonaneHblii  mepuon.  Cranum
MOCTAIMOPHUOHAJIBHOTO PAa3BUTHS Y MKUBOTHBIX U YeJIOBEKa.
[Ipsimoe n HenpsMoe pa3BUTHE. BHOIOrMYECKOro CTpOEHUE U
cMepTh. OHTOreHe3 pacTeHui

OK 02
OK 04

Tema 2.4. 3aKOHOMEPHOCTHU
HacJieI0BaHUs

ConeprxkaHue y4eOHOro MaTepuaa

13

OcHoBHBIE MOHATHS reHeTHKH. 3aKOHOMEPHOCTHU
oOpa3oBanusi ramer. 3akoHbl [. Mennens (MOHOTHOpUAHOE
Y TIOJIMTUOPHUIHOE CKpeluBanue). BzaumoaeiicTBue reHoB

14

3akonsl I'. Menaeasi (MOHOTUOPUAHOE W TOJUTHOPUIHOE
CKpeluBaHue). BzanmonelictBue reHoB

Pemenue 3amay Ha onpeneneHne BEPOSITHOCTH BOSHUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB MPH MOHO-, JIU-, TIOJIATHOPUTHOM
n aHATM3UPYIOIIEM CKpCITMBaHNH, COCTaBJICHHE
TeHOTHUITUIECKUX CXEM CKpEIIMBaHUS

OK 02
OK 04

Tema 2.5. CreruieHHOE
Hace0BaHUE MPU3HAKOB

Copnep:xxanue yueOHOTO MaTepHana

15

3akonsl T. Moprana. CuemieHHOE HaclieIOBaHUE TE€HOB,
HapyIIeHHe CICTIICHHUSI. HacnenoBanue MIPU3HAKOB,
CIIETUICHHBIX C MOJIOM

16

HacnenoBanue Npu3HAaKoB, CHENJVIEHHBIX C IOJIOM.

Pemenune 3aja4 Ha oIpe/ieJICHHbIE BEPOATHOCTH
BO3HUKHOBEHUS HACJIeZICTBEHHBIX  NPU3HAKOB npu
CLEIUICHHOM  HAacJIeJOBaHUM, COCTaBJICHHE TI'€HOTUIHYECKHX
CXEM CKpEeLIMBaHUs

OK 01
OK 02

Tema 2.6. 3aKOHOMEPHOCTH
U3MEHYHBOCTHU

Conepxkanue ya4eOHOro MaTepHaia
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17 HN3menunBocTh NPU3HAKOB. Bunst U3MEHYMBOCTH: 2 OK 01
HACJICICTBEHHAs] U HEHACJICICTBCHHAs. OK 02
OK 04
Cemectp 11 38
18 3aKOH TrOMOJIOTMYECKMX PHAJAOB B  HACJeICTBEHHOM 2
msmenunBoctu (H.U. BaBuioB). MyTtanmonnas Teopus OK 01
Penrenue 3a71a4 Ha Onpe/ieICHHbIE BEPOATHOCTH OK 02
BO3HMKHOBEHUS HACJIEACTBEHHBIX  IIPU3HAKOB pu OK 04
CUCIUICHHOM  HAacJIeJOBaHUM, COCTaBJICHHE T'€HOTUIIHMYECKHUX
CXEM CKpEeLIMBaHUs
KontposbpHas padora 19 Kontposbnas padora Ne 2. CtpoeHre u GyHKIIMH OpraHU3Ma 2
Pazpnen 3. Teopus 3Bo/1I0IIMH 6
Tema 3.1. McTopusi 3BOJTIOIMOHHOTO Copep:xxanue yueOHOro MaTepuasa 2
y4yeHus. MUKpOIBOIIOLUSA 20 IlepBble 3BoMOIMOHHBIE KoHUenuuu (OK.b. Jlamapk, XK.JIL. 2
broddon). DBOJTIOIIMOHHAS TEOpHs 4. HapBuHa.
CuHTeTn4ecKasi TEOpHs SBOJIIOIMH U €€ OCHOBHOE MOJIOKEHUS.
MuxkposBomonus. [lonmynsiiusi kKak dSJeMeHTapHas eIuHUIA OK 02
IBOJIIOLIMU. |'eHeTH4YeCcKe OCHOBBI 3BOJIOLIUY. OK 04
DOnemeHTapHble (DaKTOpBl 3BOMIOLUMU. EcTecTBeHHBIN 0TOOP
HaNpaBJISIOMUN (aKTOp HBOIIOIUH.
Bunoo6pa3oBanue kak pe3yiabTaT MUKPOIBOIIOIUU
Tema 3.2 MaxkposBomtonus. Conepxanue yueOHOro MaTepuasa 2
Bo3HUKHOBEHHE U pa3BUTHE KU3HU 21 MakposBoaonusi. QPopMbl W  OCHOBHBIE HaIPaBJICHUS 2
Ha 3eMIIe makpo3somtorm  (A.H. Ceseppuos). Ilytu npoctmkenus OK 02
ouosnorudeckoro mnporpecca. CoxpaneHue OnopasHooOpas3us Ha OK 04

3emite.
I'unore3bl W TeopuM BO3ZHMKHOBEHHN KH3HM Ha 3emuJre.
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ITosiBeHUs EPBBIX KJIETOK U UX IBOJIFOLMSI.
IIpokapuotsl 1 3ykapuoTsl. [IporcX0okIeHNsI MHOTOKIIETOYHBIX
OpraHu3MoB. BO3HHKHOBEHHE OCHOBHBIX LIAPCTB 3YKAPHOT

Tema 3.3. [Ipoucxoxnenue
YeJIoBeKa - AaHTPOIIOT€HE3

ConeprxkaHue yu4eOHOro MaTepraa

22

AHTpONoOJIOTH - Hayka o0 d4ejgoBeke. CucTeMaTHYeCcKoe
[0JIO’)KEHNE 4enoBeka. CXOACTBO M OTIMYMS UEJIOBEKa C
KUBOTHBIMU. OCHOBHBIE CTaJMU AHTPONOIrEeHe3a. DBOJIOLHUS
COBPEMEHHOI0 uesoBeka. YenoBeueckue pacsl U UX €JUHCTBO.
Bpems u nmytu pacceineHus 4elloBeKa Ha  IUIaHETE.
[IpucnocobIeHHOCTh YeJI0BEKA K PA3HBIM YCIOBHUIIM CpEJIbl

OK 02
OK 04

Pa3gen 4. dxonorus

18

Tema 4.1 Dxonoruyeckue (GaxToOpbl
U CpEJIbl )KU3HH

Cojnepkanrie yuaeOHOro MaTepHraia

23

Cpeabl  0o0MTAaHMSIT  OPraHM3MOB:  BOJHAas, Ha3eMHO-
BO3JyIlIHAsi, IIOYBEHHAs, BHyTpuopranusmeHHas. ®dusnko-
XMMHUYECKHEe OCOOEHHOCTH cpeli OOMTaHHS OpraHU3MOB.
[IpucniocoOneHuss OpraHU3MOB K JKM3HU B pPa3HBIX Cpelax.
[Tonsatne  sxonormueckoro  Qaxropa.  Knaccudukanus
sKkonoruueckux (axropos. IIpasmwio muaumyma 1O. Jlnbuxa.
3akon TonepanTHocTH B. Illendopna

OK 01
OK 02
OK 07

Tema 4.2. Tlonynsauus , cooOIIecTBa,
9KOCUCTEMBI

CopeprxaHue y4eOHOro MaTeprasa

24

JKOJIOTHYECKAsl XapaKTePUCTHKAa BHAAa M MNOMYJSLMMH.
OKoJjoruyeckas HUIIa BUJA. DKOJOTUYECKUE XapaKTEPUCTHKU
nonyJssmur. CooOmiecTBa M AKOCHUCTEMBI. BHOIIEHO3 W ero
cTpykTypa. CBsi3u MeXIy OpraHusMamMu B OHOIICHO3E.
CTpyKTypHBIE ~ KOMIOHEHTBI ~ SKOCHCTEMBI:  MPOJYLEHTHI,
KOHCYMEHTBI, PEAYLIEHTHI.

KpyroBopor BemecTB M IOTOK 3HEPrUM B HKOCUCTEME.
Tpoduueckue ypoBHI

25

Tpoduueckne muenum u  ceru. OCHOBHBIE TOKa3aTeld

OK 01
OK 02
OK 07
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skocucteMbl. buomacca U mpoxykuus. OKOJIOTMYECKHe
nupamMuibl yuceln, Ouomaccein >Hepruu. [IpaBuno nmupamuabl
SHEPIHH.

Pemenne nmpakTMKO-OPUHTUPOBAHHBIX PAaCYETHBIX 3aJaHUM IO
NIEPEHOCY BELIECTBA U PHEPTUU B IKOCUCTEMAX C COCTaBJIECHUE
TpoduUecKuX Lenei u nupamui OuoMacchl U SHEPTUH

4.3. buochepa - rnobampHas
9KOJIOTHYECKast CUCTEMA

Coneprxanne yu4eOHOro MaTepurasa

[\®]

26

buocdepa — xuBas oOoouka 3emun. PazButue
npeacTaBieHui o 6nocdepe B Tpyaax B.M. Bepnanckoro.
Obnactu Ouocepsl U ee KOMIOHEHTH. JKuBoe BelecTBO
6uocepsl U ero QyHKIHUH.

3aKOHOMEPHOCTH cyllecTBoBaHUA Ouocdeprl. OcobeHHOCTH
O6uocdepsl Kak TII00aTbHON YIKOCUCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTs
BEIIECTB u OMOXUMHYECKHE ITUKJIBI. I'moOannpHbIE
HKOJIOTHUECKHUE NMPOOJIEMbl COBPEMEHHOCTHU

OK 01
OK 02
OK 07

4.4.Bnusinue AQHTPOINOT€HHBIX
(akTopoB Ha buochepy

Copep:xxanue yueOHOTO MaTepHasa

E N

27

AHTpONoOreHHble Bo3lelicTBHS Ha Omocdepy. 3arps3HEHUs
KaK BHJI aHTPOIIOT€HHOT'O BO3/IEHCTBUS.

AHTpOIIOTeHHBIE BO3/IeHCTBYS HA atMocdepy. BoznelicTBus Ha
runpocdepy. BozneiictBus Ha aurocdepy.

AHTpPOIIOT€HHBIE BO3JEHCTBUS Ha OMOTHMYECKHE COOOLIECTBA.
VYrayGneHHO  U3y4yaroTcsl  OTXOJBI, C  OIpeneIcHHON
npodeccueit CrernuanTbHOCTHIO

28

IpakTnyeckoe 3ansitue Ne 2. «OTX0/bl MPOU3BOACTBA»

B mom uucne npogheccuonanbHo- opueHmupo8aHHoe
cooepoicanue npaKmuyecko20 3aHsmusl

[IpakTnueckoe 3anaTue «OTXxonbl mpou3BoacTBa». Ha ocHoBe
denepanbHOTO  KIACCH(PHUKAIMOHHOTO  KaTajlora OTXOJIOB
ONpENIeTSATh KJIACC OMACHOCTH OTXOJOB; arperaTHOe COCTOSIHHE

OK 01
OK 02
OK 04
OK 07
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U (uznueckyro GopMy OTXO0J0B, 00pa3yroIIuXcs Ha paboueM
MecTe Ha 3Tanax MpPOM3BOJICTBA, CBA3AHHBIE C ONpEEICHHON
npodeccuell cnenuagbHOCThIO

Tema 4.5. Bausaue  couuaiabHO-

JKOJIOTUYECKHUX (bakTopoB
3J10pOBbs

Ha

ConeprxkaHue yu4eOHOro MaTepraa

29

3n0poBbe U ero cocrapisionue. GakTopsbl, MOJOKUTEIBHO H
OTpUIATENILHO BIUAIONIME Ha OpraHu3M dYenoBeka. [Ipobmema
TEXHOT'€HHBIX BO3JICUCTBUI Ha 310POBBSI qeJIoBeKa
(9TEeKTpOMAarHuTHHIE TMOJsI, OBITOBAs XHUMHS, HW3OBITOYHBIE
IIyMBI, pajuanusi W T.I.). Ajantamnusi opraHu3Ma 4YejloBeKa K
dakropaMm okpyxawmei cpeabl. [IpuHnmmer GopmupoBaHUs
310pOBBE cOeperatomiero mopeneHus. Ousnveckas akTUBHOCTh
U 300poBbe. buoxumuyeckue acmekThl  PalMOHAIBHOTO
IMATaHUSA

30

JlaboparopHoe 3ansiTHe Ne 2

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlaGopaTopHas pabora «YMCTBEHHAS
paboTOCITOCOOHOCThY
OBmageHne MeETOJIAMH  OIpENeNIeHUs] ToKa3aTesen
YMCTBEHHOM paboToCrmocoOHOCTH, 00BsCHEHHE
MOJTyYEeHHBIX pe3yJIbTaTOB u dbopMupoBaHue

BBIBOJIOB(IIMCBMEHHO) C MCIIOJIb30BaHMEM Hay4HbIX
MIOHATUM, TEOPUU U 3aKOHOB

2. JlaGopatopHas pabota «BnusHHe aOMOTHYECKHX
¢dakTopoB Ha  dYenoBeka (HU3KHE W BBICOKHE
TeMIepaTypbl)»
W3yuenne MeXaHM3MOB H aJanTalid OpraHHU3Ma
YeJOoBeKa K HU3KMM M BBICOKMM TeMmIepaTypaMm H
00BsICHEHUE MIOJTYYeHHBIX pe3yIbTaToOB "
dbopmupoBaHue BBIBOJIOB(ITICBMEHHO) c
WCTIOJIb30BaHUEM HAYUYHBIX MTOHATHI, TCOPHH U 3aKOHOB

OK 02
OK 04
OK 07
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B mom uucne npogheccuonanvro-opuenmuposanuoe
cooepoicarue 1ab60pamopHo20 3aHAMUsL

B kauecTBe TpUITEPOB CHIXKAIOIIKUX pabOTOCTIOCOOHOCTD
UCIIOJIb30BaTh YCIIOBHS OCYIIECTBIIEHUS NPO(hecCHOHANbHOM
JeSITEIbHOCTH: IIyM, TEMIepaTypa, puandeckas Harpys3Ka u
T.JL.

KonTponbhas pabora

31

Kontposabnas padora Ne 3. TeopeTrueckue acmeKThl
HKOJIOTUHU

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJePKaAHNE (COAePKaHUe NPUKJIATHOTO MOIYJIs1)

Pa3gen 5. BuoJiorus B ;KM3HU

Tema 5.1.bMOTEXHOJIOTHS B KWU3HU
KaXKI0r0

Cojnepkanrie yaeOHOro MaTepHraia

32

buorexHosiornsi kKak Hayka M Npou3BOACTBO. OCHOBHBIE
HalpaBJI€HUSI  COBPEMEHHOW  OMOTEeXHOJOTHH.  MeETOobI
OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHkKa
OMOTEXHOJIOTHYECKUX U T€HETUYECKHX IKCIIEPUMEHTOB.
[IpaBuia moucka M aHanmu3a OMOAKOJIIOTUYECKON WMH(pOpMaLUU
U3 pa3lIMYHBIX HCTOYHUKOB (HaydyHass M Yy4YeOHO- Hay4dHas
JUTepaTypa, CpeAcTBa MacCoBOM HH(OpMALINH,

ceTh MIHTEpHET U apyrue)

33

IpakTnueckoe 3ansiTue Ne 3. Pa3BuTHe NPOMBIIUICHHON
OMOTEXHOJIOTUI U €€ IPUMEHEHHE B )KM3HU YeJIOBEKa, TTOUCK U
aHanu3 MHQOpPMAIMN U3 PA3IUYHBIX UCTOYHHKOB (HaydHas U
y4eOHO-  HaydHas  JITeparypa, CpEeICTBA  MacCOBOU
uH(GOpMaIIMK O Pa3BUTUU MPOMBINIICHHONW OMOTEXHOJIOTHH (TI0
rpynmnam).

OK 01
OK 02
OK 04

B mom uucne npogeccuonanvho - opueHmuposanHoe
cooepoicanue NpaKmuyecKko20 3aHamus

Tema 5.2. buorexHojgorud B
MIPOMBIIIIICHHOCTH

34

IIpakTHyeckoe 3anaTue Ne 4. Pa3BuThe IPOMBIIITIEHHON
OMOTEXHOJIOTHH U €€ IPUMEHEHUE B JKU3HU YeJIOBEKA, MIOUCK U
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aHaIU3 MHQOpPMAIMK U3 PA3JIMYHBIX HUCTOYHHMKOB (HaydHas U
yueOHO-HayuHas auTeparypa, CpencTBa MaccoBOM
uHpopMauuu, cetb UHTEpHET u apyrue)

Keiicel Ha aHanu3 uHpoOpMALMM O Pa3BUTHM MPOMBIIUICHHON
OMOTEXHOJIOTHH (IO FpyIIam)

35 ITpakTyeckoe 3anaTue Ne 5. 3amura keiica: [IpencraBnenue 2
Pe3yJIbTAaTOB peLIeHHsI KEHCOB (BBICTYIUICHUE C IIPE3eHTalueN)
B mom uucne npogeccuonanvro - opueHmuposanHoe
codeporcanue NnpakmudecKo2o 3aHamus
IIpomexyrounas arrecrauus 1o | JAuddepenuupoBanublii 3a4er 2
JUCLIMILINHE
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 00OpyJIO0BaHUEM: MeOeNb, T0CKa,
MeJl, HarsIAHble 1MOocoOuss (KOMMIOHEHThl Y4eOHBIX TaOJull, IIJIaKaTOB),
TEXHUYECKUMU  pEJACTBaMU  OOydYeHHs:  KOMIIBIOTEp C  YCTpOMCTBaMu
BOCIIPOU3BEJICHUSI 3BYKa, MPUHTEP, MYJIbTUMEANA-TIPOEKTOP C SKPAHOM, yKa3Ka-
MIPE3EHTEP IS PE3CHTALUMN.

JlaGoparopusi, ocHalieHHast 000PYI0BaHUEM JJIsl IPOBEACHUS 3aHSATUIA:

MUuKpOCKOIIbI, CEKyHAOMEP, TOHOMETP, JJabopaTopHas nocyaa (MpoOupKH,
TIOJICTaBKH JIUIS TPOOUPOK, MUHIIETHI, ITECOK, CTYIKHU C MeCTUKaMH, IPEAMETHBIC U
MOKPOBHBIC  CTEKJAa, CTEKISHHBIE  IMaJlOYKH,  MPEHapoBaJbHBIC  WIJIHI,
bunbTpoBanbHas Oymara ( candeTku), CTakaHbl) TUNEPTOHUYECKHM pacTBOP
xjopuna Hatpusi, 3%-HBIM pacTBOp NEPOKCHAA BOJOpPOJA, pPacTBOp Homa B
HOMMCTOM K|, TJIUIEPUH, KIIYOHU KapTodeis, JUCT AJI0JeH KaHAJACKOH, TII0
psiOMHBI OOBIKHOBEHHOM ( pAOUHBI WM TOMaTa), YK pemyaThlii, pa3Be/ICHHbIC B
BOJIE JPOKIKHU)
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4. AHOOPMAIIMOHHOE OBECIHEYEHUE OBYUYEHUA

4.1 OcHOBHBbIE MeYaTHbIC U (UJIHM) JJIEKTPOHHbIC U3TAHUSA:

O-1. Aradonona, U. b. buonorus: 6a3oBsiii ypoBenb: yuebnuk / U. b.
AragonoBa, A. A. Kamenckwuii, B. 1. CuBorna3zoB. — Mocksa: [IpocBemenue,
2024. — 271 c¢. — ISBN 978-5-09-113524-4. — Texkcrt: 35eKTpoHHBIN // JlaHb:
AEKTpOHHO-OnbOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/409217
(mara ob6pamenust: 20.01.2025). — Pexxum nocrtymna: Jj1s aBTOPHU3. MOJIb30BaTENCH.

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

JI-1. MamonroB, C.I'. O6mas Ouosorus: Yded. s CTYJICHTOB CPEIHUX
npod. yueb. 3aBenenuii / C.I'. MamonToB, B.b. 3axapoB. — 8-e¢ uzn., crep. — M.:
Bricm. mk.; 2007. — 317 c.: nin.

J1-2. 3axapos, B.b. O6mas 6uomnorus: Yueb. mus 10-11 k. obmeobpa3osar.
VYupexnenuii / B.b. 3axapos, C.I'. MamonTtoB, H.1. Conun. — M.: Jlpoda, 2003. —
624 c.: ni.

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

J1-4. TenekOMMYHUKAIITMOHHBIE BUKTOPUHBI 1O OMOJIOTUU — DKOJIOTUU Ha
cepBepe BopoHekcKkoro yHHUBEpcUTETa [DJEKTPOHHBIM pecypc]. — Pexum
nocrymna: www.url: https://biology.ru/. — 20.01.2025.
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
JANCIUTIJINHBI
KoHTpons u olleHKa pe3yJbTaTOB OCBOCHUSI Y4YEOHON JUCIUIUIMHBI

PACKPBIBAKOTCA

yepe3

AUCHUIIIIMHAPHBIC

pe3ybTaThl,

HAIIpaBJICHHBIC HA

dbopmupoBaHrue OOMMX M MPOPECCHOHANBHBIX KOMIIETEHIIMA MO paszienaM Hu

TEeMaM COJIep)KaHusl y4eOHOTO MaTepHaia.

Oo6mme/nmpodec-
CHOHAJIbHBbIE
KOMIIeTeHIIH T

Pazngen/Tema

Tun oueHOYHbIX MEPONPUATHH

Pasnen 1. Kierka-
CTPYKTYpHO- (DYHKIIMOHAIBHAS

€ANHNIIA ) KUBOI'O

KonTponbHas pabota «

MounexyIapHbIT YPOBEHb

OopraHu3alru KUBOI'0»

OK 02

buonorus xak Hayka. OOmas
XapaKTEPUCTUKA KU3HH

3anojiHEHHEe Ta0aUIBl C  OIHCAHUEM
METOZ0B MHKPOCKOITMPOBAHUS
JIOCTOMHCTBaMU A HEIOCTaTKaMH.
3anonHeHne TaOJIHIIBI «Bxmag

YUYCHHBIX B pa3BUTHUC Oouonorun  »

C HX

3amoNHeHHe CpPaBHUTEIHHOU TaOIUIIBI
CXOJCTBO M pa3iu4uMe >KUBOTO U HE
SKUBOTO

OK 01
OK 02
OK 04

CTpyKTypHO-
byHKIIMOHATIbHAS OpraHU3aIIHs
KJIETOK

OnenuBass JAMCKyCCHsl IO BOIpOcaM
nexkuu Pa3paboTka MEHTaIbHON KapThl
no Ki1accUpUKAMM KJIETOK M HX
CTPOEHUIO Ha IPO- U 3yKapUOTUUECKUX
U 10 IapcTBaM B MHUpE TIpynmnax
Brimonnenue u 3amuTa 1a00paTOPHBIX
pabot: « CrpoeHue KiIeTKu(pacTeHus ,
KUBOTHbIE, TpuUOBI) M  KIETOYHBIE
BKJIIOYEHHUS (KpaxMmas, KapOTHHOW[HI,
XJIOPOTIIACTHI, XPOMOILIACTHI)»
[IpakTuyeckoe
[IpencraBineHne yCTHBIX COOOLICHUH C

HpCSGHTaHI/ICI‘/’I , HNOATOTOBJICHHBIX IIO

3aHATHUC.

NEPCUYHIO HCTOYHHUKOB,

PCKOMEHOOBAHHBIX IMTPEIIOAaBaTC/IAM

OK 01
OK 02

CrpykTypHO-
(GYHKIHOHATIbHbIE
HaCJIEICTBEHHOCTH

bakTopsI

@pOoHTANBHBI  ONpPOC

Pemenus

pa3zpaboTka
3amad = Ha
TIOCJIeIOBATEIBHOCTH

riioccapus

OIIpCACIICHUC
HYKJIICOTUI0B, aMUHOKHUCIIOT B HOPMEC U
B cJy4dac N3MCHCHUA
IOCJICA0BATCIBHOCTHU

JIHK

HYKJICOTHI0B
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OK 02

O0MeH
npeBpalicHue
KJIETKHA

BEILECTB u
SHEPruu B

@poHTANBHBIM  ompoc  3aroJHEHHE

CpPaBHUTEIBHOM TaOIHIIBI

XapaKTepUCTHK THIa 0OMEHA BELLIECTB

OK 02
OK 04

JKU3HEHHBIN ITHKII
Muto3. Meiio3

KICTKU.

OO6cyxnenue
Pa3pabotka
KU3HEHHOTO LIUKJIa

II0 BoOIIpoCaM JICKIUHU
JICHTBI BpPEMCHU

Paznea 2.Ctpoenue u
(pyHKIMHU opraHu3Ma

Konrponsnas  pabora  «Ctpoenue

OpraHu3Ma

OK 02

CrpoeHue opranusma

OnenuBaemasi muckyccus Pazpabotka
MEHTaJILHON KapThl TKAHEH, OpPraHOB U
CHCTEM OpraHoB OpraHU3MOB
JKUBOTHBIC, UYEJIOBEK) C

XapaKTepUCTUKON  HX

(pactenus,
KpaTKOU
byHKIMI

OK 02

Dopmsbl Pa3sMHOXEHHUS

OpraHU3MOB

@pOHTANBHBIA  ONPOC 3anonHeHue
TaOJIMLBI C KPAaTKOM XapaKTepUCTHKOU
u npumepamu  (GopM  pa3MHOXKEHHUS

OpraHnu3mMoB

OK 02
OK 04

Omntorenes pacTeHUH,
KUBOTHBIX U Y€JIOBEKa

PazpaboTka  J€HTBI  BpeMEHH C
XapaKTEPUCTUKON 3TallOB OHTOIEHE3a
OTHEIBHOM TIpYyINIIONM JKUBOTHBIX U
YyeroBeka 1Mo Mukporpymmam Tect/
JKuzHeHHBIX

onpoc  CocraBieHue

[TUKJIOB pacteHuid 1O  OTAeNaMm

(MOXOBI/IJIHI)IG, XBOIICBHUAHBIC,
MMarTOPOTHUKOBUJIHBIC,

IMOKPBITOCEMCHHBIC

T'OJIOCEMCHHBIC,

OK 02
OK 04

3aKOHOMEPHOCTH
HacJeJOBaHUs

Pa3pabotka rioccapusi DpoHTalbHBIN
onpoc Tecr mo Bompocam JeKIUH
Pemennss 3agau  Ha oOmNpeneleHHbIE
BEPOATHOCTHU BO3HUKHOBCHUSA
HaCJICACTBCHHBIX IMPU3HAKOB npu
MOHO-, - [JH, - TOJUTHOPUIHOM U
aHAJIM3UPYIOIIEM
COCTaBJIEHUE TEHOTHUIHMYECKHX CXEM

CKpCIIMBaHUA

CKpCIUIMBAHUU,

OK 01
OK 02

CreniaJibHOE  HACJIEJOBAHUE

IPU3HAKOB

Tect

Pa3pabotka rnoccapus Pemenus 3agau

Ha OINPEJIECIICHHBIE BEPOSATHOCTH
BO3HUKHOBEHUS HACJIECTBEHHBIX
IIPU3HAKOB npu CLIEIIJICHHOM
HACJICIOBaHNH, COCTaBJICHUE

25




TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

OK 01 3aKOHOMEPHOCTHU Tect. Pemenne 3agau Ha onpenencHUe
OK 02 W3MEHYHUBOCTH THMa MyTalHu npu nepegaye
OK 04 HacJIeICTBEHHEIX MPU3HAKOB,
COCTaBJICHUE TE€HOTUIIMYECKHX CXEM
CKpELMBAHUS
Pa3nen3.Teopus 3Bosonun Koutposnbnas pabota « Teoperuueckue
ACIEKThI 3BOJIIOIIMM KU3HU Ha 3eMJIE»
OK 02 Hcropus HBOJIOLMOHHOTO | DpOHTANBHBIA  ompoc  pa3paboTka
OK 04 y4eHusi. MUKPOIBOIIOLMS rioccapus TEPMUHOB Pazpabotka
JICHTBI BpEMEHU pa3BUTHA
OBOJIIOLMOHHOTO YUEHUS
OK 02 MHuUKpO3BOTOLIHS. OrneHuBaeMas JIACKYCCHSA:
OK 04 Bo3HUKHOBEHME M pPa3BUTHE | UCIIOJIb30BaHUSA apryMEHTOB,
YKU3HU Ha 3emiie OuonoruuecKon TEPMHUHOJIOTHH |
CHUMBOJIUKHI JUTSt JI0Ka3aTesbCTBa
poacTBa OpraHU3MOB pa3HbIX
cucTeMaTHuecKux Tpynn PaspaboTka
JICHTBI BpEMEHU BO3HUKHOBEHUS
JKU3HU Ha 3emiie
OK 02 [Ipoucxoxnenue — denoBeka | OPOHTANBHBIN OMPOC Pa3zpabotka
OK 04 AHTPOIOTECHE3 JIGHTBl BPEMEHU MIPOUCXOKICHUS
YyeJoBeKa
Pa3nea 4. dxosorus
OK 01 Okonorndyeckne (akropel u | TecT Mo 3KOIOrMYECKHM (aKTopaM u
OK 02 cpenbl KU3HU CpesaMm KM3HU OpraHU3MOB
OK 07
OK 01 [Tonynmsmmst  , cooOmectBa, | CocTaBiIeHUs  CXeM KpyroBopoTa
OK 02 SKOCUCTEM BEIIIECTB, HCIOIb3Ys MaTepuaIbl
OK 07 JEKLIUU Pemenune IIPAKTHKO-
OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUI
[0 NEPEHOCY BEIIECTBA U DHEPIHM B
HKOCUCTEMAX c COCTaBJICHUE
Tpouueckux Lemned W NHUpPaMUJ]
O1oMacchl U SHEPTUU
OK 01 buocpepa —  rmobambhas | OnenuBaemas nuckyccust Tect
OK 02 3KOJIOTUYECKAs CUCTEMaA
OK 07
OK 01 Bnustaue anTponoreHHsix | Tect Ilpakrtuueckas padora « OTXoAbI
OK 02 dakTopoB Ha Ouochepy MIPOU3BOJICTBA
OK 07
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OK 04

OK 01 Bnustaue counanbHO- | OueHuBaemasi Auckyccusi BrimonHenus

OK 02 9KOT0JIOTHYECKUX (haKTOPOB Ha | JabopaTopHO paboOThl  Ha BBHIOOD:

OK 07 3I0POBBE YETIOBEKA «YMCTBEHHass  pabOTOCIIOCOOHOCTBY,
«Bnusiane abuornyeckux (pakTopoB Ha
YyeJ0BeKa(HU3KUE u BBICOKHE
TEMIIEPATYPbI)»

Paspnen 5. buoJiorus :Ku3sHu 3amura Keiica: [IpEeCTaBICHUE

pe3yJIbTaTOB KEWCOB (BBICTYIUIEHHE C
MIPE3CHTAIINECH )

OK 01 buorexHomorn B KU3HU | BpimosHeHHs — Keiica Ha  aHauu3

OK 02 KaXKJI0r0 UH(POPMALIUU O HAYYHBIX JOCTHIKEHHUIX

OK 04 B 00JIaCTH T'CHETHYECKHUX TCXHOJIOTHH,
KJIETOYHOW  MHXXEHEpUH,  IHILEBbIX
ouorexHosornii (WO  rpynmnam),
[IPEJICTABICHUE PE3YJITATOB PEIICHUS

OK 01 [IpomblnienHast OnorexHuka | BemmonHenwe — kelica  Ha — aHanu3

OK 02 uHbopmauu u pa3BUTHH

OK 04 MIPOMBIIIIICHHOM OMOTEXHOJIOTHI(TIO
rpynmnam), IpeicTaBiIeHUe pe3yJIbTaTOB
pELIEHUs KEWCOB

OK 01 ConuanbHO-3THYECKHE BelmmonnHenne  kefca  Ha  aHauu3

OK 02 aCHeKThl OMOTEXHOJIOTUI uHpopMaluu 00 ATHYECKHX acHeKTax

OK 04 pa3BUTHSL OMOTEXHOJIOTHI(TI0 rpymnnam),
MIPEJICTAaBJICHUE PE3yJIbTaTOB PEIICHUS
KelcoB

OK 01 BrimosmHenne — keiica  Ha  aHAIM3

OK 02 uHpOpMaLUU 0 pa3BUTHUA

OK 04 OMOTEXHOJIOTUH C IPUMEHEHUEM
TEXHUUYECKUX cucTeM(Io  Trpymnmam),

MPEJCTABICHUE PE3YJbTATOB PEIICHUS
KEWCOB
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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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