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1. TACIIOPT TPOTPAMMBI YUEBHOM JJUCHUIJINHBI Buosiorus
1.1. Ob6uaacTh NpMMeHEeHUs MPOrPAMMBI

Pabouas mporpamMma yuyeOHOM AUCIUIUIMHBI SIBJSETCS] YaCThIO MPOTPaMMBbI
MOJATOTOBKHU CHEIMUAIMCTOB cpeaHero 3BeHa B cooTBeTcTBuU ¢ ®I'OC CIIO mo
cenaibHocT 21.02.15 OTKpBITBIE TOPHBbIE PadOTHI, BXOJIIEH B COCTaB
ykpynHenHo rpynnel  21.00.00 Ilpuxkiaagnasi reosorusi, TOpHOe eJiO,
Hed)TerazoBoe /€10 U reo/ie3usl.

Pabouas mnporpamma pazpaborana B coorBerctBuM ¢ ®PI'OC COO Ha
ocHoBannn @PI'OC CIIO mo cnemmansHOocTH 21.02.15 OTKpBITHIE TOpPHBbIE
padoThI U C YUYETOM MPUMEPHOI MporpaMmbl 00111€00pa30BaTeIbHON AUCITUTUIMHBI
buoJiorus.

1.2. MecTo IMCHUIIMHBI B CTPYKTYpe NPo(ecCHOHAIBbHOM MPOTrPaMMbl
CI10

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

1.3. Ileau u miaHupyeMble pe3yJabTaThl 0CBOCHHUS JUCHUILIUHBI

CoxepkaHue  MporpaMMbl  y4eOHOM  JAWCHMIUIMHBI  «bHoJorus»
HaIpaBJICHO Ha JOCTM)KCHHE pPE3yJIbTaTOB €€ HW3YYEHUS B COOTBETCTBUU C
tpeboBanusimu ®I'OC COO ¢ yderoM mNpoQecCHOHATLHON HaMpPaBICHHOCTH
®I'OC CIIO no cneunanbHocTH 21.02.15 OTKpBITHIE TOPHBIE PA0OTHI.



Oco0oe 3HaueHue AUCIUILUIMHA UMEET Npu hopMupoBaHuu U pazputun 06mux (OK) koMreTeHmii:

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

OK 01. B yacTH TPYAOBOIO BOCIIUTAHMA: CdopmupoBaTh 3HAHUH O MeCTe€ U pPOJM OHOJOTUU B
BreiOupare  cnocoOsI | - TOTOBHOCTB K TPyAy, OCO3HaHHUE  IICHHOCTU | CHCTEME HAyYHOTO 3HAHWS ; (PYHKIMOHAIBHOM
pelieHus 3a/1a4 | MacTepcTBa, TPy 10I00ue; IPaMOTHOCTH  YeJlOBeKa [UIsl  PEIICHUs  KU3HEHHBIX
npodeccroHanbHOM -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, TMOMYJALUSA, DJKOCUCTEMa, OHOIICHO3,
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  aKTyaJM3UPOBATh
npobaeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBCHHBIH TPU3HAK WM OCHOBAaHUS

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 COJCpIKAHUE
OCHOBOTIOJIATAIOIINX OMOJIOTHYECKUX TEOPUI U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM, SBOJIOLIMOHHOM,
MIPOUCXOKICHUS KU3HU YEIOBEKA;
c(hopMUPOBAHHOCTH YMEHHUSI

OCHOBOIIOJararonime

pacKkpbIBaTh




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

- pa3BUBaTh KpPEAaTHUBHOE MBINUICHUE TIPH  PCHICHHUH
YKU3HEHHBIX TIPOOIIEM.

0) 0a30BbIe HCCIeA0BaTENbCKUE e CTBUS:

- BJAACTh HAaBBIKAMH  Y4YeOHO-HMCCIIEIOBATEIIBCKON U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU Pa3pelieHus: Ipooiem;
- BBISIBIIATD MIPUYUHHO-CJIEICTBEHHBIE CBSI3U u
aKTyaJIM3UPOBATh 33J]avy, BBIABUTATH THUIIOTE3Y €€ PEIICHUs,
HaXOJWTh  APTYMEHTHl  JUIS  JIOKA3aTelbCTBA  CBOUX
YTBEPKIACHHIMA, 33]JTaBaTh MTApaMETPhl M KPUTEPHH PEIICHUS;

- aQHAIM3WPOBATh TIOJYyYEHHBIC B XOJE PCIICHUS 3aJ1auu
pe3yabTaThl, KPUTHYECKH OIIEHUBATh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSX;

- yMeTh TEpPEeHOCUTh 3HAaHHUA B TI03HABATEIBHYIO |
MPAKTUYECKYIO0 00JIACTH JKU3HEIEATEIHHOCTH;

- yMeTh HWHTETPUPOBATh 3HAHUA M3 PA3HBIX MPEIMETHBIX
o0OJjacren;

- BBUIBUTaTh HOBBIC WJCH, TNpeiaraTh OpPUTHHAIBHBIC
MTOAXOIbI U PEIICHHUS;

- CIOCOOHOCTh WX WCIIONB30BaHUS B TII03HABATEIHHOM U
COLIMATIbHON MIPAKTHKE.

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

npuoOpeTeHNEe ONbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO T[I03HABAHUSA, WCIOIB3YEMbIX B OWOJIOTHU:
HAOJIO/IEHUS M OINUCAHUS KUBBIX CHCTEM, MPOIECCOB U
ABJICHUM; OpraHu3allid U TPOBEICHUs OHOJIOrHYECKOro
JKCIIEpEMESHTA, BBIIBUKEHUS TUIOTE3, BBISBICHUSA
3aBUCUMOCTH  MEXIYy  MCCIEIYEMbIMU  BEIMYMHAMHU,
00BSICHEHUS TIOYUYEHHBIX PE3yJIbTaTOB U (DOPMYITHPOBAHUS
BBIBOJIOB C HMCTOJb30BAaHUEM HAYUYHBIX TOHATUN, TEOPUH
1 3aKOHOB;

c(hOPMUPOBAHHOCTh yMEHHUS BBIACIATH CYIIECTBEHHBIE
MIPU3HAKU BUPYCOB, KJIIETOK IPOKAPUOT U 3yKapHOT;
OJIHOKJIETOYHBIX M1 MHOTOKJIETOUYHBIX OPTaHU3MOB, BUJIOB,
OHMOTeOIeHO30B U SKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB
oOMeHa BEIECTB W TMPEBpAlICHUS JHEPTHH B KIETKH,
dboTocuHTE3a, MIACTHYECKOTO M HHEPrHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Me103a, OIUI0I0TBOPEHUS, PA3BUTHS
u Pa3MHOKEHUS, WHUBUTy AIBHOTO pa3BUTHS
opranu3ma(OHTOTeHe3a), OOprOBI 3a  CYyIIECTBOBAHUE,
€CTECTBEHHOTO otbopa, BUI000pa30BaHUs,
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

COCTaBJAATb T'CHOTUIIMYCCKHUC CXCMblI CKPCUIMBAHUA JJIA
Pa3HLBIX THUIIOB HACJIICAOBAHUA IPHU3HAKOB Yy OpPraHHU3MOB,
COCTaBJIAATh CXEMbI IIEPEHOCA BCIICCTB T OHEPruu B

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

OK 02.
Hcnonp3oBath
COBPEMEHHBIE
cpeicTBa
aHanIu3a U

ITOKMCKA,

HWHTEPIIPETAIHS
nHpopmaruu "
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, CUCTEMATHU3alluIO n

CdopmupoBatb
UHPOPMALIUIO

yMEHHE KPUTHYECKH
OHOJIOTUYECKOTO

OLICHUBATh
COJICPKAHHUS,
BKJIIOYAOMIYIO TICCBAOHAYYHBLIC 3HAHWA HW3 Pa3IndHbIX
HCTOYHUKOB (CpelcTBa MacCOBOW HH(OPMALMHU, HAYYHO-
MOMYJISIPHBIE MaTEePHAIIbI);
HHTCPIIPETUPOBATE OTHUYCCKHUE ACIICKTBI COBPEMCHHBIX
UCCIICIOBAaHHI B OMOJIOTUH, MEAUIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TIIO0ATBHBIE JKOJIOTHMYECKHE IMPOOJIEMBI
COBPEMEHHOCTH, (OPMHPOBATH TI0 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




UHTepHpeTanus HHGOPMALUU pa3lIWYHbIX BUAOB U (GOpM
NIPEACTaBICHUS;

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

- OLIEHUBATh JIOCTOBEPHOCTD, IETUTUMHOCTh 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;

OBJjajieHHe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JelCTBUSAMM:

I') COBMeCTHAas JAesITeJIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh NPEUMYILECTBA

[TproOpereHuss ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB
HAayyHOro TIO3HAHMS, MCIOJNB3YyEMbIX a OHOJIOrHM:
HaOJIOAEHUS U OMNMCAaHUS XHUBBIX CHCTEM , IPOLECCOB U
SBJICHUH; OpPraHM3allMd M TNPOBEICHHUS OHOJIOIMYECKOro
DKCIEPUMEHTA , BBIABMKCHMS TUIOTE3, 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 y4aCTHHUKOB 0OCYXJaTh 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 MUP C TO3ULUHU JPYTOro
YEJI0BEKa;

3aKOHOB

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

B o6s1acTH 3K0/10IrMYECKOr0 BOCTIMTAHHUSA:

- ¢(hopMUPOBAHHOCTb IKOJIOTMYECKON KYJIbTYpPbI, IOHUMaHHUE
BIMSHUS ~ COLMAIBHO-)KOHOMMYECKHMX  IPOLECCOB  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 obecreueHust
0€30MMacCHOCTH CBOETO 3[I0OPOBBSI U 370POBbSI OKPYKAIOIINUX
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,
MPOEKTHOM 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. KoanuyecTBO 4aCOB HA OCBOCHHE MPOrPaMMbl YUeOHOM TN CHUIIINHBI

O6bem 00pazoBaTeNIbHON MPOrpaMMbI_72 Yaca, B TOM YHCJIE:

- y4eOHbIX 3aHATHI_70 4yacoB, B TOM YHCIIE Ha MPaKTUYECKUE,
nabopaTopHbIe 3aHATUSA U KOHTPOJIbHBIE pa0oThl_ 34 yaca;

- Ha IIPOMEKYTOUHYIO ATTECTALMIO_2 Yaca.
2. CTPYKTYPA M COJIEP’KAHUE YUYEBHOM JJUCIHUIIJINHBI

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..

TEOPETUYECKOE 00yUEHHE 36
MPAKTUYECKUE 3aHATUSA 24

B T.4. IPO(ECCUOHAIBHO-OPUEHTUPOBAHHOE COZIEpKaHUe 10
7a00paTOpHBIC 3aHATHS 4

B T.4. TPO(ECCUOHAIBLHO-OPUEHTUPOBAHHOE COZIEp>KaHUE 2
KontponbHas pabota 6
IIpome:xxyTouHasi arrectauus: 1M depeHIMPOBAHHBIN 3a4eT 2
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2.2. TemaTuyeckHi IVIAH U COAEPKAHUE TUCHUTIIHHBI

HaumeHnoBaHue pa3aesioB U TeM Homep Copaepxxanue yueOHOro MmarepuaJia (OCHOBHOE U O0bem | Koabl komnereHumi,
YueOHOoro npogdeccuoHAIbLHO-OPHUEHTHPOBAHHOE), JIA00PATOPHbIE U yacoB dopmupoBanmnio
3aHATHS NPaKTHYeCKUe 3aHATHUS, IPUKIATHONA MOY/Ib (IPHU KOTOPBIX CIIOCOOCTBYET

HAJTHYHMH) 3JIeMEHT NMPOrpPaMMbl
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. Copep:xanue yueOHOro MaTepuaa 2
OO01mmas xapakTeprcTUKa KU3HU 1 CoBpeMeHHbIE OTpacau OHOJIOTMYECKUX 3HaHMii. CBs3b 2
OuosorMM C JPYyrMMH HayKaMu: Ouoxumwus, Ownodmusuka, OK 02
Ononuka, reroreorpadus u np. Poap um mecto Ouwonoruu B
bopMUPOBAaHUN COBPEMEHHOM Hay4YHOHW KapTHHBI MHpA.
YpoBHH OpraHu3aui KHABOM MaTEpHH. O6mmas
XapaKTePUCTHUKA KU3HH, CBONCTBA JKUBBIX CUCTEM.
XHUMHUYECKUH COCTAB KIIETOK.
Tema 1.2. CtpyKTypHO- Copep:xanue yueOHOTo MaTepuana 6
GyHKIIMOHATBbHAS OpraHu3aLus 2 Kaerounass Teopusi (T.IIBann, M.Illneiinen, P.Bupxos). 2 OK 01
KIJIETOK OcCHOBHbBIEC TIOJOXEHUS COBPEMEHHOW KJIETOYHON TEOpUH. OK 02
Tunel KJIETOYHOM  OpraHM3alUu: NPOKAPUOTHYECKUH U OK 04
sykapuoTuueckuif. OIHOKIETOYHbIE W  MHOTOKIETOYHBIC
opranu3mbl. CTpoeHus: npokapuoTuueckon kietku. CtpoeHue
JYKaApUOTUYECKON KIIETKH.
Hexnerounsie ¢Gopmbl )KU3HU(BUPYCHI ,0aKTeproharn)
3 JlaGopaTtopnoe 3ansitue Ne 1. IlpuoOpereHus ormbiTa 2

MPUMCHCHUA TCXHUKHW MHUKPOCKOIMMPOBAHHWSA IPH BBINIOJHCHUH
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nabopaTopHbix pabot: JlaGoparopnas pabora «CtpoeHue
KIETKH (pacTeHusi, >KMBOTHBIC, TpUOBI) U  KIETOYHBIC
BKJIIOUEHUs  (Kpaxmal,  KapOTUHOHWJbBI,  XJIOPOIUIACTHI,
XpomoruiacTsl)». [1oAroToBKka MUKpoONpenapaToB, HaOIIOCHUE
C TIOMOHIIbI0 MHUKPOCKOIA, BBISBICHHE pa3IUuUid  MeXay
U3y4aeMbIMU 00BbeKTaMH, (POPMHPOBAHKE BHIBOJIOB.

IIpakTuueckoe 3ansatue Ne 1. BupycHble u OakTepuaibHbIC
3a00JI€BaHUS. O06mme IIPUHLINIIBI HCIOJIb30BaHUs
JeKapcTBEHHbIX  BemecTB.  OcoOEHHOCTM  TPUMEHEHHS
anTuOnoTukoB. llpeacraBienus YCTHBIX COOOILEHUH C
npe3eHTaIueH, HOATOTOBJICHHBIX o HepECEeYCHUI0
HCTOYHUKOB, PEKOMEHIOBAaHHBIX MTPETIOIaBaATENIEM.

Tema 1.3. CtpyKTypHO-
(yHKITMOHATTLHBIC (bakTopsl
HACJIe/ICTBEHHOCTH

Copep:xanue yueOHOTo MaTepuana

Xpomocomuas teopuss T. Moprana. CTpoeHue XpOMOCOM.
XpOMOCOMHBIN Habop KJIETOK, TOMOJIOTUYHBIE u
HETOMOJIOTUYHBIE XPOMOCOMBI, TAalUIOWJHBIA M JTATUIOWIHBIN
Habop. Hyxneunossie kucnotsl: JJHK, PHK nHaxoxnenue B
KJIETKE, UX CTPOCHHE W (PyHKIHUU. MaTpUYHBIE MPOIECCHl B
KJIETKe:  pemukanusa, OuocuHTe3  Oenka, penapaius.
I'eHeTHyecKuii KOJ M €ro CBOMCTBA.

IIpakTuyeckoe 3ansaTme Ne 2. Pemenue 3amad  Ha
ompeneneHne MOCJIETOBATEIIbHOCTH HYKJICOTHJIOB,
aMUHOKHMCIIOT B HOpPME M B  ClIyyae H3MEHEHHUSA
nocjaeoBaTebHOCTH HyKiIeoTua0B JIHK

OK 01
OK 02

Tema 1.4. OOMeH BewecTB U
MPEBPAIICHUE SHEPTUU B KIIETKE

Copnep:xanue yaeOHOT0 MaTepuana

13




7 IMousiTne MeTad0aM3M. ACCUMIIALMS U JUCCUMMIALNA — JIBE 2 OK 02
CTOpOHBI MeTabosm3Ma. Tumbl 0OMeHa BEIIECTB: aBTOTPOGHBIN
U TeTepoTpodHBIA, a3poOHBIH U aHa’poOHBIA. [lmacTryeckmii
o0MeH. DoTocuHTE3. XEMOCHHTES.
Tema 1.5. )Ku3HEeHHBIN LIUKIT KJICTKH. Coneprxkanue y4eOHOr0o MaTepuana 2
Muro3. Melio3 8 Kiierounslii nukJ, ero mepuoabl. Murto3, ero craauv u 2 OK 02
MPOUCXOJISIIIME TPOIIECChl. bUomornyeckoe 3Ha4YeHWEe 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. Ctpoenue opranusma Conepxanue yueOHOro MaTepuasa 2
10 MHOroKk/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 pa3zMHOXKEHUS 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.
Omo10TBOpeHNE
Tema 2.3. OHTOreHe3 pacTCHMH, Coneprxanue yueOHOro MaTepuaa 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.
IIpsiMoe u HenpsiMoe pa3BUTHE. BHOIOrMYECKOro CTpOCHUE U
cMepThb. OHTOTreHe3 paCTeHUI

OK 02
OK 04

Tema 2.4.
HACJIEJOBAHUS

3aKOHOMEPHOCTH

Cojnepxkanne yaeOHOro MaTepHraia

13

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

14

IIpakTHyeckoe 3ansaTue Ne 3

Pemenue 3amau Ha omnpeneieHre BEpOITHOCTH BOZHUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB MPU MOHO-, M-, MIOJUTHOPUIHOM
u aHAIM3HUPYIOIIEM CKpEIUBaHHH, COCTaBJICHUE
T€HOTUIIMYECKUX CXEM CKpELIMBaHU

OK 02
OK 04

Tema 2.5.

CreruieHHOE

HaCJICAOBAHUC IPU3HAKOB

Coneprxanne yu4eOHOT0O MaTeprana

15

3akonsr T. MopraHa. CI_ICHJ'IGHHOC HacJI€aJO0BaHUEC TI'CHOB,
HapylaicHue CICIIIICHUA. HaCJ'Ie)IOBaHI/Ie IIPHU3HAKOB,
CIHCIIJICHHBIX C ITOJIOM

16

IIpakTHyeckoe 3ansaTHe Ne 4

Pemenune 3a1a4 Ha OIIpe/IeIICHHBIE BEPOATHOCTH
BO3HUKHOBCHUA HaCJIE€ACTBCHHBIX IIPHU3HAKOB npu
CHCIIIICHHOM Hacja€aoBaHUH, COCTABJICHHUC I'CHOTHIIMYCCKUX
CXEM CKpEUIMBAHUs

OK 01
OK 02

Tema 2.6.
U3MEHYUBOCTHU

3aKOHOMEPHOCTH

Copep:xanne yaeOHOTO MaTepuana
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17

HN3men4yuBoCTH NPU3HAKOB. Bunst W3MEHYMBOCTH:
HACJIE/ICTBEHHAs] U HEHACJIEACTBEHHAs. 3aKOH I'OMOJIOTMYECKHUX
psanoB B HacneiacTtBeHHOM wusMmeHunBoctH (H.M. BaBuios).
MyTanuoHHas TEOpHUs

OK 01
OK 02
OK 04

Cemectp 11

38

18

IIpakTHyeckoe 3anaTue Ne S. Pemenue 3agad Ha
OIpECIICHHBIE BEPOATHOCTH BOSHUKHOBEHMsI HACIIEICTBEHHBIX
IIPU3HAKOB IIPU CLEIUICHHOM HACJIEIOBaHUHM, COCTABIICHHUE
TCHOTUIIMYECKUX CXEM CKpeUIMBaHMs

OK 01
OK 02
OK 04

KonTponbhas pabora

19

KonTpoasnas padora Ne 2. CtpoeHue U QyHKIMH OpraHu3Ma

Paszgea 3. Teopus 3BoJronun

Tema 3.1. McTtopust 3BOJIIOIIMOHHOTO
y4eHusl. MUKpO3BOIIOLMSA

Copep:xanue yueOHOT0 MaTepHana

20

ITepBbie 3BomonMoHHbIe KoHuenuuu (OK.b. Jlamapk, X.JL
broddon). DBOJTIOIIMOHHAS TEOpHs 4. HapBuHa.
CuHTeTn4ecKasi TEOpHs SBOJIIOLMH U €€ OCHOBHOE MOJIOKEHUS.
Mukpossomonus. Ilonmynsanus kak 31eMeHTapHas eJUHMLA
IBOJIIOLIMU. |'eHeTHUEeCKe OCHOBBI 3BOJIIOLIUY.

OneMeHTapHble (akTopbl 3BoNoLMHU. EctecTBeHHBI 0TOOp
HaNpaBJISIOMUN (aKTOp HBOIIOIUH.

BunooOpa3oBanue kak pe3ysbTaT MUKPOIBOJIOLUH

NN |

OK 02
OK 04

Tema 3.2. MaxkpoaBosronus.
Bo3HuKHOBEHHE W pa3BUTHE KU3HU
Ha 3emiie

CopepxaHne yueOHOT0O MaTepHaa

21

Makpo3Bosaonusi. PopMbl M OCHOBHBIE  HalpaBJICHUS
makpo3somtorm  (A.H. Ceseppuos). Ilytu npoctmkenus
6uosnornyeckoro nporpecca. CoxpaneHue 6MopasHooOpas3us Ha
3emie.

I'unote3bl W Teopuu BO3HHNKHOBEHHSI KM3HM Ha 3emJe.
ITossBieHns NEPBLIX KJICTOK U UX DBOJJIOLMA.

[TpoxapuoTsl 1 3ykapuoThl. [IpoucX0KaeHNs MHOTOKIIETOYHBIX
OpraHu3mMoB. BO3HHKHOBEHNE OCHOBHBIX LIAPCTB 3YKApPHOT

OK 02
OK 04
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Tema 3.3. [Ipoucxoxnenue
YeJIOBEKa - aHTPOIOTEeHE3

Copep:xanue yueOHOro MaTepuasa

[\®]

22

AHTpOmoJIorMsl - Hayka o0 4ejgoBeke. CHUCTEeMaTHYECKOE
MOJIOKEHUE 4esioBeka. CXOJICTBO M OTIMYMS YEJIOBEKa C
KUBOTHBIMU. OCHOBHBIE CTaJIMM AHTPOIOIEHE3a. DBOJIOLHUS
COBPEMEHHOT'0O 4eJIoBeKa. YenoBedueckue pachl U UX €IUHCTBO.
BpemMa U myTtm paccesieHMs  4YEIOBEKA Ha  IIJIAHETE.
[Tprcnoco0eHHOCTh YeJI0BeKa K Pa3HbIM YCIOBUSIM CPEIbl

OK 02
OK 04

Pa3gean 4. Dxonorus

18

Tema 4.1 Dxonoruueckue (HakTopbl
U Cpe/ibl )KU3HU

Coneprxkanne y4eOHOro MaTepurana

23

Cpenbl  o0MTaHMA  OPraHM3MOB: BOJHAas, HAa3€MHO-
BO3/JyIlIHAsi, TIOYBEHHas, BHyTpuopranusmeHHas. ®Ousnko-
XUMHUYECKHEe OCOOEHHOCTH cpell OOMTaHHsS OpraHU3MOB.
[TpucniocoOnenusi OpraHu3MOB K JKU3HM B Pa3HBIX cpefax.
[Tonstne  sxonormueckoro  Qaxrtopa.  Knaccudukanums
skonoruueckux ¢akropos. [Ipasuno munumyma 1O. JIubuxa.
3akoH TonepantHocTH B. llendopna

OK 01
OK 02
OK 07

Tema 4.2. Tlonynsnus , coo0IIecTBa,
9KOCHUCTEMBI

Cojnepkanre y4eOHOrO MaTepHraia

24

JKOJOrMYecKasi XapakTepUCTHKAa BHAA W MNOMYJSINHU.
DKoyoruyeckasi HUIIA BUJA. DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyssinuu.  CoolmiecTBa M 9KOCHCTEMBI. bHOIeHO3 u ero
cTpykTypa. CBsi3u MeXIy OpraHusMamMu B OHOIICHO3E.
CTpyKTypHBIE ~ KOMITOHEHTBI ~ 3KOCHCTEMBI:  IPOJYLEHTHI,
KOHCYMEHTBI, PEAyILECHTHI.

KpyroBopor Bemects W TOTOK DSHEPrHH B JKOCHCTEME.
Tpoduueckue ypoBHI

25

IIpakTnyeckoe 3ansaTHe Ne 6. Tpopuueckue nenu u cetu
OcHoBHbIE TIOKa3aTeNIN IKOCUCTEMBI. broMacca 1 npoxyKuus.
DKOoJIOrn4ecKre NUpaMu/ibl Ykces, 0MOMacChli SHEPTHUH.
[TpaBuiio nupaMuabl JHEPTUHU.

OK 01
OK 02
OK 07
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Perenuie npakTHKO-OPUHTUPOBAHHBIX PACUETHBIX 3aJJaHUi 110
IIEPEHOCY BELIECTBA U SHEPTUU B IKOCUCTEMAX C COCTABIICHUE
Tpoduyeckux nener u nupaMmuj OnomMacchl U SHEPTUu

4.3. buocdepa - riobanbHas
9KOJIOTMYECKask CUCTEMa

Cojnepxkanne yaeOHOro MaTepHraia

26

buocdepa - xumBas oOosouxka 3emuin. PazButue
npenacraBicHuii o Ouocdepe B Tpyaax B.U. Bepranckoro.
O6nactu Ouochepsl W €€ KOMIOHEHTHL. JKMBOE BEIIECTBO
6uocdeps! u ero HyHKIHH.

3aKOHOMEPHOCTH CyllecTBOBaHHs Ouocdeprl. OcobeHHOCTH
ourochepsl Kak riI100aTbHON 3KOCUCTEMBI.

JuHamuveckoe paBHOBecue B Ouocdepe. KpyroBopors
BEIIECTB u OHOXUMHUYECKHE [UKJIBL. I'moOansHBIE
9KOJIOTUYECKHE TPOOIEMbI COBPEMEHHOCTH

OK 01
OK 02
OK 07

4.4 Biustaue AHTPOIIOT€HHBIX
(dakTopoB Ha Ouochepy

Copeprxanne y4eOHOT0 MaTepurana

27

AHTpONOreHHble BO3/lelcTBHA Ha Ouocdepy. 3arps3HEHUs
KaK BU aHTPOIIOTCHHOI'O BOS}I@fICTBI/I?I.

AHTpornorenHsie Bo3aeiicTBus Ha atmochepy. BozneiicTBus Ha
ruapocdepy. BoznelictBus Ha nutocdepy.

AHTpOTIOT€HHbIE BO3/ACUCTBHS Ha OMOTHYECKHE COOOILECTBA.
VYriyOneHHO  M3yYaroTcsi  OTXO[BI, C  OIpenesIeHHON
npodeccueit crenualTbHOCThIO

28

IpakTnueckoe 3ansiTue Ne 7. «OTX0abI MPOU3BOACTBA»

B mom uucne npogheccuonanbHo- opueHmupo8aHHoe
cooepoicanue npaKmuyecko20 3aHsmusl

[TpakTueckoe 3ansTue «OTX0ABI MpoU3BOACTBa». Ha ocHOBe
deneparpHOrO  KIaCCH(PUKAIMOHHOTO  KaTajiora OTXOJOB
OIIPEIETIATH KJIACC ONMACHOCTH OTXOOB; arperaTHOE COCTOSTHHE
u (uznueckyo GopMy OTXOJ0B, 0Opa3yroIIUXcs Ha paboueM
MecTe Ha dTanax MPOM3BOCTBA, CBSA3AHHBIC C OINpPEAETICHHON
npodeccueli crieruatbHOCTHIO

OK 01
OK 02
OK 04
OK 07
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Tema 4.5. Buusaue  conuaibHO-

9KOJIOTMYECKUX ¢daxTopoB
3JI0POBBS

Ha

Copep:xanue yueOHOro MaTepuasa

N

29

IIpakTyeckoe 3ansitme Ne 8. 3gopoBbe U ero
coctapistronie. DakTopbl, MOIOKUTEIBHO M OTPHUIATEIHHO
BJIMSIONIME HA OpPraHuM3M uenoBeka. [Ipobiema TeXHOTeHHBIX
BO3JICHCTBUII Ha 3/10pOBbS YEIOBEKA (JICKTPOMArHUTHBIE TTOJIS,
ObITOBass XUMHs, HW30BITOYHBIC UIYMBI, pajuans H T.IL).
AnmanTanus opraHu3Ma 4ejoBeKa K (pakropaMm OKpyIKaromieu
cpensl. IlpuHinmnel GopMupoBaHUS 3A0pPOBBE COEperaromero
noBeneHus.  dusndeckas — aKTUBHOCTP U 37I0POBBE.
Bruoxumuueckre acrekThl palliOHAIBHOTO MUTAHUS

30

JlaboparopHoe 3aHsaTHe No 2

JlaGopaTopnas paboTa Ha BEIOOD:

1. JlaGopaTopHas pabota «YMCTBEHHas
paboTOCITIOCOOHOCTEY

OBnageHne MeTOJaMH  OIpENeNIeHUs] ToKa3aTesei

YMCTBEHHOMH paboTocrnocoOHOCTH, 00BsICHEHHE

MOJTYYEeHHBIX pe3yJIbTaToB u ¢dopmupoBaHue
BBIBOZIOB(IIICBMEHHO) C  HCIIOJIb30BAaHHEM HAYYHBIX
HOHATHH, TEOPUU U 3aKOHOB

2. JlaGopatopHas pabora «BnusHEE aOMOTHYECKHX
¢dakTOpoB Ha  4YeloBeKa (HU3KHE U BBICOKHE
TEMIIEpaTypbl)»
N3yuenne MexaHM3MOB M aJanTallid OpraHu3Ma
YeloBeKa K HU3KMM M BBICOKHM TeMIepaTypaMm H
00BsICHEHUE MOy YEHHBIX pe3yIbTaToB U
dbopMupoBaHue BbIBOJIOB(TIMCHbMEHHO) c
UCIIOJIb30BaHUEM HAayUYHBIX NOHATHUI, TCOPHH U 3aKOHOB

B mom uucne npogeccuonanvro-opuenmupoganmoe
codeporcanue 1abopamopHO20 3aHAMUsL

B xadecTBe TpPUTITEPOB CHUKAIOIMUX pabOTOCIIOCOOHOCTH

OK 02
OK 04
OK 07
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UCIIOJIb30BaTh YCIIOBHS OCYILECTBIIEHUS NPO(hecCHOHANbHOM
JeSITeTLHOCTH: LIyM, TeMIepaTypa, Gu3ndeckas Harpyska u
T.J.

KonTponbhas padbora

31

Kontpoabnas padora Ne 3. TeopeTrueckue acneKThbl
3KOJIOTUH

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJePKaAHNE (COAeP:KaHUe NPUKJIATHOTO MOIYJIs1)

Pa3nen 5. buojsiorus B :KU3HU

Tema 5.1.buoTEXHOJIOTHS B KU3HU
KaXKI0ro

Cojnepxkanne yaeOHOro MaTepHraia

32

IIpakTnueckoe 3ansaTue Ne 9. bUOTEeXHOJIOTHUs KaK HaykKa U
npou3BoACTBO.  OCHOBHBIC  HAINpPaBICHHUS  COBPEMEHHOMU
OHOTEXHOJIOTHH. Mertonsl OMOTEXHOJIOTUH. OOBEKTHI
OHMOTEXHOJIOTHHU. DTHKA OMOTEXHOJIOTMYECKHX U T€HETHUCCKUX
AKCTICPUMEHTOB.

[IpaBuna moucka u aHamm3a OMOIKOIOTUYECKON WH(pOpMAIUU
W3 pa3IMYHbIX HCTOYHMKOB (HaydyHas W Y4YeOHO- HaydHas
JUTEepaTypa, CpeAcTBa MacCOBOM MH(OPMAIIHH,

cetb IHTEpHET M ApyTHE)

33

IIpakTnyeckoe 3ansitue Ne 10. Pa3zBuTue NpOMBINIIIEHHON
OMOTEXHOJIOTHI U ee MPUMEHEHHUE B KU3HU YeJIOBEKa, MOUCK U
aHaIM3 MHQOpPMAIMKM U3 Pa3IMYHBIX MCTOYHUKOB (HayuyHas U
yueOHO-  HaydHas  JMTeparypa, CpeACTBa  MaccOBOM
UH(OPMALIMU O PAa3BUTUH MPOMBIIIJICHHOW OMOTEXHOIOTHH (110
rpynmnam).

OK 01
OK 02
OK 04

B mom uucne npogeccuonanvro - opuenmuposantoe
codeporcanue NnpakmuiecKo20 3aHamus

Tema 5.2. buorexHoigoruu B
HpOMBIH_UICHHOCTI/I

34

IIpakTnueckoe 3ansitue Ne 11. Pa3Butre npoMBIIUIEHHON
6I/IOT€XHOJ'IOI‘I/II/I ueé MNPUMCHCHHUC B JKU3HU YCIOBCKA, ITOUCK U
aHaM3 MHPOpPMAIMKU U3 PA3IUYHBIX UCTOYHHUKOB (Hay4dHas U
y4eOHO-HayYHAas JUTEpaTypa, cpejcTBa MacCOBOM

OK 01
OK 02
OK 04
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uHdopmanuu, cetb UTHTEpHET U IpyrHre)
Keticel Ha ananu3 mHOpMAIMK O PAa3BUTHH MPOMBIIUICHHON
OMOTEXHOJIOTHH (110 TPYIITIaM)

35 IpakTuueckoe 3ansaTue Ne 12, 3amura keiica: 2
[IpencraBnenue pe3ynbTaToOB PEeLIEHUs KEHCOB (BBICTYIIJICHUE C
MIPE3CHTALINECH )
B mom uucne npogeccuonanvho - opueHmuposanHoe
codeporcanue Nnpakmuyecko20 3aHamus
IIpomexyrounas arrecrauus 10 | JAuddepenuupoBannsblii 3a4er 2
JUCLUIIIIMHE
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, ocHaleHHast 000PY/I0BaHUEM ISl TPOBEACHUS 3aHATHINA:

MUuKpOCKOITbI, CEKyHAOMEP, TOHOMETP, JJabopaTopHas nocyaa (IpoOupKH,
TIOJICTaBKH JIUIS TPOOUPOK, MUHIIETHI, ITECOK, CTYIKHU C MeCTUKaMH, IPEAMETHBIC U
MOKPOBHBIC  CTEKJAa, CTEKISHHBIC  IMaJIOYKH,  [PEHapoOBaJIbHBIC  WIJIH,
bunbTpoBanbHas Oymara ( candeTku), CTakaHbl) TUINEPTOHUYECKHUM pacTBOP
xjopuna Hatpusi, 3%-HBI pacTBOp NEPOKCHAA BOJOpPOJAa, pacTBOp Homa B
HOMMCTOM KaJWH, TJIUIEPUH, KIYOHU KapTodens, JUCT AJI0JeH KaHAJACKOH, TII0
psiOMHBI OOBIKHOBEHHOM ( psAOUHBI WM TOMaTa), YK pemyaThlii, pa3Be/ICHHbIC B
BOJIE JPOKIKHU)
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4. ”THOOPMAIIMOHHOE OBECIIEYEHUE OBYUYEHUA

4.1 OcHOBHBIE NeYaTHBIE U (UJIM) JJIEKTPOHHbIE U3TAHUSA:

O-1.  Aradonosa, 1. b. buonorusa: 6a3oBbiii ypoBeHb: yueOHuk / U. b.
AradonoBa, A. A. Kamenckuii, B. 1. CuornazoB. — Mocksa: [Ipocsemienue,
2024. — 271 c¢. — ISBN 978-5-09-113524-4. — Texkcrt: snexkTpoHHbIH // JlaHs:
ANeKTpoHHO-O0ubmoTeunas cucrema. — URL: https://e.lanbook.com/book/409217
(mata obpamenus: 20.01.2025). — Pexxum moctyma: Jj1si aBTOpU3. MOTb30BaTEIEH.

4.2 JIONMOJIHUTEJbHBbIE Me4YaTHble W (MJIM) 3JIeKTPOHHbIE W3IAHUA
(3J71eKTPOHHBIE pecypcehl):

JI-1. MamonToB, C.I'. O0miast Ouonorusi: Y4e0. sl CTyAEHTOB CPEIHUX
npod. yue0. 3aBeaenuii / C.I'. MamonToB, B.b. 3axapos. — 8-e u3z., crep. — M.:
Bricmr. mik.; 2007. — 317 c.: un.

H-2. 3axapoB, B.b. OO6mas Owuonorusa: VYue6. pmns 10-11 ki
obmeoopazonar. Yupexaenuit / B.b. 3axapos, C.I'. MamontoB, H.1. Conun. —
M.: Ipoda, 2003. — 624 c.: un.

I-3. Bca Ouonorus. CoBpeMeHHass OWOJIOTHS, CTaThbd, HOBOCTH,
oubnuorexka [DneKTpoHHBI pecypc]. — Pexum  pmoctyma:  www.url:
https://www.sbio.info/. —20.01.2025.

JI-4. TenekOMMyHUKAIIMOHHbIE BUKTOPUHBI 110 OUOJIOTUU — DKOJIOTHH Ha
cepepe BopoHexkckoro yHuBepcuTeTa [DIEKTpOHHBIM pecypc]. — Pexum
nocrymna: www.url: https://biology.ru/. — 20.01.2025.
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5. KOHTPO.JIb M OLIEHKA PE3YJLTATOB OCBOEHMS YUEBHOM
JUCHUTIAHBI
KOHTpOJII) N OLCHKa pPC3YJIbTATOB OCBOCHUA yqe6H01"4 JAUCIHHUITIINHBI

PACKPBIBAKOTCA

gepes

JTACHUATUIMHAPHBIE

pe3yJbTaTHI,

HaIlpaBJICHHBIC  Ha

dbopmupoBaHre OOMMX M MPOQPECCHOHATBHBIX KOMIIETEHIIUNA TIO pas3fesiaMm |

TEMaM COJIepKaHusl yueOHOTr0 MaTepHaia.

Oo6mue/mpodec-
CHOHAJIbHBbIE
KOMIETEeHI[HH

Pa3zgen/Tema

T oneHoOYHBIX MePONPUATHH

Kierka-
CTPYKTYpHO- (DYHKIIMOHAIbHAS
€IVHULIA KUBOTO

Pazzen 1.

KonTponbHas
MounekyapHbIT

pabota «
YPOBEHb
OpTaHMU3aIUH KUBOT O

OK 02

buonorus kak Hayka. OOmas
XapaKTePUCTHKA JKU3HH

3anonHenne TaOJHULBI C ONHCAHUEM

MCTOOOB MHUKPOCKOIIMPOBAHUA C HuXx
JOCTOMHCTBaMHU

3amnosHeHune

A HEIOCTaTKaMH.
TaOIULIBI «Bxmag
VUYEHHBIX B  pa3BUTHE OHOJOTHH »
3amnonHeHne CpPaBHUTEIHHOU TaOIHUIIBI
CXOJICTBO M pa3jiMuue >KUBOTO U HE
JKHBOTO

OK 01
OK 02
OK 04

CrpykTypHO-
GyHKIIMOHAIbHAS OpraHU3aIIHs
KJIIETOK

OuenuBas JUCKyCCHUS TIO BOIpOCaM
nexknuu Pa3zpaboTka MEHTaIbHON KapThl
no kiaccupukaud KIETOK U UX
CTPOEHUIO Ha MPO- U 3YKAPHOTUUECKUX
M 1O I[apcTBaM B MHUpE Tpymnmax
BreimonHenue u 3ammTa 1a60paTOpHBIX
pabot: « CtpoeHue KieTKu(pacTeHUs ,
JKUBOTHbIE, TIpHUOBI) M  KIETOYHBIE
BKITIOUCHUS (KpaxMall, KapOTHHOMW/IBI,
XJIOPOTUTACTHI, XPOMOIIIACTHI)»
[IpakTuueckoe
[IpencraBieHre YCTHBIX COOOIICHUN C
Mpe3eHTaluel , TOATOTOBIEHHBIX TIO
MIEPEYHIO

PCKOMCEHAOBAaHHBIX ITPEIIOAaBaTCIAM

3aHATHUC.

HNCTOYHHUKOB,

OK 01
OK 02

CrpykTypHO-
byHKIMOHAIbHBIE  (AKTOPBI

HaCJICACTBEHHOCTH

OpOHTANBHBIA  ONPOC

Pemeunns

pa3zpaboTka
TJIOCCaApHSI 3aJad = Ha
oTpeieIeHne MOCTIeIOBATEILHOCTH
HYKJICOTUIOB, aMHUHOKHUCIIOT B HOPME U

B ciyvdac

HN3MCHCHUA
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IIOCJICIOBATCIIBHOCTHU
JIHK

HYKJICOTUIOB

OK 02

O0MeH
npeBpaiiecHue
KJIETKHA

BEILIECTB u
SHEPruu B

@poHTaNBHBIM  ompoc  3arnoJIHEHHE

CpPaBHUTEIBHOU TaOIULIBI

XapaKTEepUCTHK THIa 0OMEHA BELLIECTB

OK 02
OK 04

JKU3HEeHHBI UK KJIIETKHU.

MuTto3. Meiio3

OO6cyxneHne 1O BOMpOcCaM JICKITHMH

Pa3paboTka JICHTBI

JKHN3HCHHOI'O NUKJIa

BpEMEHU

Paznen 2.Ctpoenue u

(pyHKkuMH oprannzma

Konrponsnas  pabora  «CtpoeHue

OpraHu3Ma

OK 02

CrpoeHnue opranusma

OnenuBaemas nuckyccusi Pa3paborka
MEHTAJIbHON KapTbl TKAaHEW, OPraHOB U
CUCTEM OpraHoB OpraHU3MOB
(pactenusl,
KpaTKOH

byHKIMI

JKUBOTHBIE, 4YEJIOBEK) C
XapaKTepUCTUKON  HX

OK 02

Dopmsbl Pa3sMHOXEHHUS

OpraHu3MOB

@poHTAJIBHBII  0IpoC 3anonHeHue
Ta0JIMLBI C KPAaTKOM XapaKTepUCTHKOU
u npumepamu  (GopM  pa3MHOXKEHHUS

OpraHu3MOB

OK 02
OK 04

Onrorenes pacTeHuid,

JKHBOTHBIX 1 YCJIOBCKA

Pa3pabotka BPEMEHH  C
XapaKTepUCTUKOM JTAalloB OHTOIE€HE3a
OTHEIBHOM TIpYyINIIONM JKUBOTHBIX U
yeroBeka Mo Mukporpymnmam Tect/

JICHTBI

onpoc  CocraBnenue  JKU3HEHHBIX

[UKJIOB pacteHuid 1O  OTAeNaMm

(MOXOBI/IJIHI)IG, XBOIICBHUAHBIC,
MarnopoTHUKOBUAHBIC, TOJIOCEMCHHLIC,

IMOKPBITOCEMCHHBIC

OK 02
OK 04

3aKOHOMEPHOCTH
HacJIeI0BaHUS

Pa3pabotka rioccapusi DpoHTaNbHBIN
onpoc Tect mo BompocaM JIEKIIMH
Pemenust 3amau  Ha onpezeleHHbIE
BEPOATHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX  TNPU3HAKOB  IIpH
MOHO-, - [JH, - [OJUTHOPUAHOM H
aHATM3UPYIOIIEM

COCTaBJICHUC

CKpEIIMBaHNH,
TEHOTUIIMYECKUX CXEM
CKpEIIMBaHUSA

OK 01
OK 02

CHCI_[I/IaJ'IBHOG HaCJICJOBaHUC

IPU3HAKOB

Tect

Pa3zpabotka rioccapusi Pemenust 3amau
Ha oTpesieNieHHbIE BEPOATHOCTH
BO3HUKHOBEHUS HACJIEICTBEHHBIX
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IMPU3HAKOB npu CICIITICHHOM

HaCJICOJOBaHUU, COCTaBJICHHUC

FCHOTUIIMYCCKHUX CXEM CKPCIIUBAHUA

OK 01 3aKOHOMEPHOCTH Tect. Pemenue 3amga4 Ha onpenencHue
OK 02 U3MEHYHUBOCTH TANIAa ~ MyTalud  IpUd  Iepenade
OK 04 HACJIEICTBEHHBIX MIPU3HAKOB,
COCTaBJICHUE TIEHOTUIIMUYECKUX CXEM
CKpeLBaHUs
Pasznen3.Teopus 3Bosronuun Konrponbnas pabora « Teoperuueckue
ACIIEKThI SBOJIIOLUY KU3HU Ha 3eMIIE»
OK 02 Uctopus IBOTIOIIMOHHOTO | DpOHTANBHBI ~ ompoc  pa3paboTka
OK 04 yuyeHust. MUKpPOIBOITIOLMS rioccapusi TEPMHHOB Pa3zpabotka
JIEHTBI BpEMEHU pa3BUTHA
OBOJIIOLMOHHOTO YUEHUS
OK 02 MukposBomonus. OnenuBaemas JUCKYCCHSL:
OK 04 BO3HUKHOBEHHE M DPAa3BUTHE | UCIOJb30BAHUSA apryMeHTOB,
JKU3HU Ha 3emiie OuoIornuecKon TEPMHUHOJIOTUU U
CUMBOJIMKHI e JI0Ka3aTeIbCTBA
pozcTBa OpPraHUu3MOB pasHbIX
cucreMaTHueckux Tpynn Paspabotka
JIEHTBI BpEMEHU BO3HUKHOBEHUS
JKU3HU Ha 3emiie
OK 02 IIpoucxoxnenne — yenoBeka | OpPOHTANIBHBIA  ONPOC Pa3pabotka
OK 04 AHTPOIIOr€HE3 JIEHTBl BPEMEHH MIPOUCXOKACHUS
YyeJioBeKa
Pa3nea 4. dxonorus
OK 01 Okonorudyeckne (akropel U | TecT Mo 3KOJIOrMYECKHUM (akTopaM u
OK 02 Cpenbl KU3HU CpelaMm KU3HU OpraHU3MOB
OK 07
OK 01 [Monynsmmst  , cooOmectBa, | CocTaBieHUs  CXeM KpyroBopoTa
OK 02 3KOCHCTEM BEILIECTB, MCIOJIBb3Ys MaTepHuabl
OK 07 JIEKIIAN Penrenne MPaKTHUKO-
OpPUEHTHUPOBAHHBIX PACUETHBIX 3aJJaHUN
[0 NIEPEHOCY BELIECTBA U DHEPIMM B
HKOCUCTEMAX c COCTaBJIEHUE
TpopUUeCKUX Iemned ©  IHpaMHI
OroMacchl U S3HEPTUU
OK 01 buocpepa —  rmobambhas | OnenuBaemas nuckyccust Tect
OK 02 JKOJIOTMYECKAst CHCTEMA
OK 07
OK 01 Bnustaue antpornoreHHbix | Tect Ilpaktnueckas padora « OTX01bI
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OK 02 dakTopoB Ha Ouochepy MIPOU3BOICTBAY

OK 07

OK 04

OK 01 Bnustaue counanbHO- | OueHuBaemasi AucKyccusi BrinmonHenus

OK 02 HKOTOJIOTHUYECKUX (DaKTOPOB HA | JTabOpaTOpHO paboTHl  Ha BHIOOP:

OK 07 3/I0POBBE YETIOBEKA «YMCTBEHHass  pabOTOCIIOCOOHOCTHY,
«Bnusinue abuotnueckux (GakTopoB Ha
yesioBeKa(HU3KHe u BBICOKHE
TEMITEPaTyPhI)»

Paspnen S. buoJiorus :Ku3sHu 3amura Keiica: IIPEACTABICHUE

pE3yJIbTaTOB KEWCOB (BBICTYIUIEHHE C
MIPE3CHTALINEH )

OK 01 buorexHomornn B KU3HM | BeIMOMHEHHMs ~— Keiica Ha  aHauM3

OK 02 KaK0r'0 nH(pOpMaIUK O HAYYHBIX TOCTHKCHUSIX

OK 04 B 00JIaCTH I€HETHYECKHX TEXHOJIOTHH,
KJIETOYHOM  WHXXEHEpUH,  MHILIEBbIX
ouorexHonorud (MmO  rpynmam),
IIPEJICTaBICHUE PE3YJITATOB PEIICHUS

OK 01 [TpombliinieHHas OnoTexHuka | BemmonHenme — keifica  Ha — aHau3

OK 02 uHbopMauu u pa3BUTUH

OK 04 IIPOMBIILTIEHHOU OMOTEXHOJIOTH(I10
rpynmnam), IpeJcTaBlIeHue pe3yIbTaToB
pelIeHus KecoB

OK 01 ConunanbHO-3THYECKUE Beimonnenne — keidica Ha  aHanu3

OK 02 aCTeKThl OMOTEXHOJIOTUI uHpOpMaLUM 00 STHUYECKUX aCHEeKTax

OK 04 pa3BUTHA OMOTEXHOJIOTHI(IIO TpyTIIam),
IIPEJICTABICHUE PE3YJIbTATOB PEIICHUS
KeMCoB

OK 01 Beimonnenne — kedica  Ha  aHanu3

OK 02 uHbopmanuu 0 pa3BUTHS

OK 04 OMOTEXHOIOTUI C  NPUMEHEHUEM
TEXHUYECKUX CHCTeM(II0  TIpymmam),

MPEJCTABICHUE PE3YJIbTATOB PEIICHUS
KEWCOB
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JUCT UBMEHEHHWM Y TONMOJIHEHU, BHECEHHBIX B
PABOYYIO ITPOI'PAMMY

Ne usmeHeHmus, 1aTa BHeCeHUs, Ne CTPaAHUIIbI ¢ U3MEHEHHEM

BbL10 CraJgo

OcHoBanue:

IMoanucek JIUIA, BHECHICT0 UBMCHCHUSA
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