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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI
OBIIIEOPA3OBATEJBHON JUCHUILIAHBI
«buoJsiorus»
1.1. MecTo AMCHMIVIMHBI B CTPYKType OCHOBHOH npodgeccnoHalbHOH  00pa3oBaTebHOM
NPOrpaMMmbI:
OOmeoOpa3zoBarenbHast  auciuiuinHa  «buosorus»  sBisieTcst  00s3aTENBHONW  YACTBIO

0011e00pa30BaTeNBHOTO MUKIA — 00pa3oBaTeNbHOW — mporpaMMbl B cooTBeTcTBUH ¢ PI'OC mo
o mpodeccun 09.01.03 Oneparop nHPOPMAIHOHHBIX CHCTEM M PECYPCOB.

1.2. Hean u miiaHupyeMble pe3yJbTaThl 0CBOCHUS Y4eOHOH THCIHUTIMHBI:

Copepxanue nporpamMmbl «bHoIOTHS) HalpaBIEHO HA TOCTUKEHHUE CIEAYIOIMINX LeJIei:
®opmupoBaHue y OOy4yarOUIMXCS CUCTEMBbl 3HAHHUWA O PA3IMYHBIX YPOBHSAX KU3HH CO 3HAHUEM
COBPEMCHHBIX HpC}ICTaBHCHI/Iﬁ 0 JKUBOH Oprupoac, HABBIKOB II0 IMMPOBCACHUIO OMOJIOTHYECKUX
HCCIe0OBaHUN C COONIOACHUEM 3THUUYECKHX HOPM, apryMEHTHPOBAHHOUW JIMYHOCTHOW TO3WIIMH TIO
OepeKHOMY OTHOIIICHHUIO K OKPYXKAIOIICH cpe/ie.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHS 001eo0pa3oBaTe/ibHOM JAUCHMILUIMHBI B
coorBercTBUU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHrEe AUCIUILIMHA UMEET Mpu (GOPMUPOBAHUU U PA3BUTHHU:

001X KOMIIETEHIIUI

OK 01. Beibupats criocoOsl pemieHus 3a1a4d npohecCHoHaIbHON NeATeTbHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonp30BaTh COBPEMEHHBIC CPEICTBA MMOMCKA, aHAIM3a W UHTEPIPETAIMH HHPOPMALIUUA 1
nH(OPMAaLMOHHBIE TEXHOJIOTUHU JJIs1 BHIIOJTHEHUS 3a/1a4 PO (dECCHOHANBHON AEITEIbHOCTH;

OK 03. [TnanupoBath 1 peagn30BbIBATH COOCTBEHHOE MPO(ecCHOHAIbHOE U JUYHOCTHOE Pa3BUTHE,
MPEeANPUHUMATEIBCKYIO JIETEIBHOCTh B IpodeccuoHanbHOM cdepe, UCHOIb30BaTh 3HAHUS IO
MpaBoBOY U (PMHAHCOBOI IPaMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYaIUsX;

OK 04. 3ddexTnBHO B3aUMOACHCTBOBATH U PAa0OTATh B KOJUICKTUBE U KOMAaH/IE;

OK 05. OcymiecTBiaaTh YCTHYHO M NUCBMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit @eneparuu ¢ yueTroM 0COOEHHOCTEH COLMABHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06. IlposBiATh TI'pakIaHCKO-MATPUOTHUECKYIO MO3UIHUIO, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HAa OCHOBE TPAAUIIMOHHBIX POCCUMCKUX IyXOBHO-HPABCTBEHHBIX ILIEHHOCTEW, B TOM
YHUCJIE C YYETOM T'apMOHU3ALMHM MEXHAUOHAIbHBIX U MEXPEIUTHO3HBIX OTHOIICHUM, TPUMEHSTh
CTaHJApThl aHTUKOPPYHILIUOHHOTO TIOBEICHHS;

OK 07. CopeiicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH Cpebl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHMS 00 W3MEHEHWW KIJIKMMara, MPUHLUIB OEpeKIUBOTO MPOU3BOACTBA, A(PPEKTHBHO
NENCTBOBATH B UPE3BbIYANHBIX CUTYALIUSX;

OK 08. Ucmnonb3oBath cpeacTBa pU3NUeCKOr KyIbTyphl Al COXPAHEHUS U YKPETIIICHUS 3/I0POBBS B
nporecce MpodeCCHOHATBHON NESITENbHOCTH U MOAAepKAHUS HEOOXOAUMOTO YpOBHS (GU3UUECKON
MOJATrOTOBJIEHHOCTH;

OK 09. ITonb3oBatbest mpodeccnoHaNbHON JOKYMEHTAIMeH Ha TOCYapCTBEHHOM U MHOCTPaHHOM
SI3bIKAX.

npogecCHOHANbHBIX KOMIIETEHIIUI:
I1K 1.1. BeimoasasTe BBO M 00pabOTKY TEKCTOBBIX JIAaHHBIX.
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I[IK 1.2. Bebmmosnsats mnpeoOpa3oBaHMe JaHHBIX, CBSI3aHHBIX C HM3MEHEHUSIMU CTPYKTYpbI
JOKYMEHTOB.

1K 1.3. BeImonHATs pa3MeTKy U popMaTHpoBaHUE JOKYMEHTOB pa3IMYHBIX (POpPMATOB.

1K 1.4. KouBepTupOBaTh aHAJIOTOBBIE TAHHBIE B IU(POBBIE.

[IK 1.5. BbINOIHATH NOATOTOBKY

[1K 1.6. ®opmupoBats 3ampocsl A1 MOTydeHHst nHOopMay HU(GPOBBIX JTAaHHBIX VIS JabHEHIIEH
00pabOTKN U apXUBUPOBAHUS.B 0a3aX JAHHBIX.

[1IK 1.7. BeinoaHsaTs onepauuu ¢ o0beKTaMu 0a3bl JaHHBIX.

[1K 2.1. CtpykTypupoBaTh HIU(POBHIC JAHHBIC IS ITyOTHKAIIHH.

I[IK 2.2. Pazmemare W OOHOBISATH WH(POPMAIIMOHHBIM MaTepHall 4Yepe3 CHCTEMY YIIPaBIICHUS
KOHTEHTOM.

[IK 2.3. YcranaBnuBaTh U pa3rpaHUuMBaTh MpaBa JOCTYIA K paszienam BeO-pecypca.

[1K 2.4. Cobupath cTaTUCTUKY TIO pe3yabTaTaM paboThl BeO-pecypca.

JIMYHOCTHBIX Pe3yJbTaTOB MPOrpaMMbl BOCTIMTAHUSI:

JIP 7 Oco3Haronuii MpHOPUTETHYIO IIEHHOCTh JJUMYHOCTH YEJIOBEKA; YBAXKAIONIUH COOCTBEHHYIO H
qyXKYI0 YHUKAJTbHOCTD B PA3IMYHBIX CUTYAIHMsX, BO BCeX ()OpPMax M BHJIAX JCSITCILHOCTH.

JIP 9 CoGmromaromuii ¥ nmponaraHIupyoIui mpaBuia 3JI0pOBOT0 U 0€30macHOTO 00pasa KU3HU,
CHOpTa; MpeAyNpeXIarolmuid JT1U00 MPeoJ0JIeBAOIIUNA  3aBUCUMOCTH OT ajKoToJisl, Tabaka,
TICUXOAKTUBHBIX BEIECTB, a3apTHBIX UTP U T.J. COXPaHSIOMIMIA IICHXOJOTHYECKYI0 YCTOMYNBOCTh B
CUTYaTHUBHO CJIO’KHBIX WIH CTPEMUTEIBHO MEHSIOLTUXCS CUTYaIUIX



IInanupyemMble pe3yJbTaThl 0CBOeHHS 001e00pa3oBaTenbHON JMcHMILIMHBI B c00TBeTcTBHH ¢ PT'OC CIIO u Ha ocHoBe PI'OC COO

Kona n naumenoBanue
(hopMHUPYEMBIXKOMITETEHITU I

[inanupyembie pe3ysbTaThl OCBOEHUS TACIIUIIIINHBI

Oo6mmue 1

JucnumuinHapHsle 2

OK 01. BgeiOupars crocoOsl
pelieHus 3amad
npodeccnoHaAIbHO I
ACATCIIBHOCTH IMMPUMCHHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTaM

B yacTu Tpy10BOTr0 BOCIMTAHMS:

- TOTOBHOCTh K TPYyAy, OCO3HAHHE LIEHHOCTH MAacCTEpCTBa,
Tpya0JII00H1eE;

- TOTOBHOCTDH K aKTHBHOMU JCATCIIbHOCTHU TEXHOJIOTHYECKOU
u COITMAJTbHO U HaIpaBJIEHHOCTH, CITOCOOHOCTH
WHUIHUUPOBATD, IJIaHUPOBATH n CaMOCTOATECIIBHO
BBINIOJIHATD TAKYIO0 JCATCIBbHOCTD,

- UHTEpeC K pa3Iu4HbIM cdepam mpodeccnoHaIbHON
JIeATeIIbHOCTH.

Osianenue YHUBEPCAJIbHBIMU y4eOHbIMU
INMO3HABATECJIbHbBIMHU I[CﬁCTBP[SIMPl:

a) 0a3oBble JIOrHYecKHe JeHCTBUS .

- CaMOCTOSITENIbHO (OpMYyTUPOBATh W aAKTyaAIHM3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaABJIWBATh CYIIECTBECHHBIN MPU3HAK WJIM OCHOBAHUS
JUTsI CpaBHEHUS, KiIacCU(UKAITUU U 0000IICHHS;

- ONPEAEIATh IENH ACSITSIBPHOCTH, 3a7aBaTh MapaMeTphbl 1
KPUTEPHUH UX TOCTHKCHUS;

- BBIIBJIATH 3aKOHOMEPHOCTH M  IPOTUBOPEYHS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B ICSITCIIBHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJITATOB IIEJISIM, OLICHUBATh PUCKH
MOCJIC/ICTBH JIeATEIILHOCTH;

- pa3BUBaTh KPEAaTHBHOE MBIILICHUE TIpU pEIICHUU
YKU3HEHHBIX TIPOOJIEM;

0) 0azoBbIe UCCIEN0BATEIbCKHE eCTBHS:

- BIAQJETh HaBBIKAMU Yy4eOHO-HCCIIEIOBATENLCKOH U
NPOEKTHON  NEATENbHOCTH,  HaBBIKAMH  pa3peuieHus
npobiem;

- BBISBIATH  NPHUYMHHO-CICACTBEHHBIE  CBS3HM U
aKTyallu3upoBaTh  3aJady, BBIJIBHraTh THUIOTE3Y €€
pelIeHNs, HAXOJUTh apTyMEHTBI JUIs I0Ka3aTelbCTBA CBOMX

- copMupoBaTh 3HAHHS O MECTE U PO OMOJIOTUH B
CHUCTEME €CTECTBCHHBIX HAaYK, B (DOPMUPOBAHHH COBPEMCHHOMN
€CTECTBEHHOHAYYHOUW KapTHUHBI MHUpPA, B IMO3HAHUHM 3aKOHOB
OPUPOJLI M PEIICHUH J>KU3HEHHO BaXHBIX COLUAIBHO-
ATUYECKUX, IKOHOMHUYECKHX, DIKOJIOTHUECKHX  MpoOsieM
YEJIOBEUECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
pPalMOHAIBHOTO
MPUPOJOTIONB30BaHMs; B (POPMUPOBAHUU  IIEHHOCTHOTO
OTHOIIIGHUSI K TpHpOJE, OOIIECTBY, HYEIOBEKY, O BKJaJe
POCCHUHCKHUX M 3apyOeKHBIX yYEHBIX - OMOJIOTOB B pPa3BUTHE
Oouosiorny; (PYHKIIMOHATHHOW TPAMOTHOCTH 4YEJIOBEKa JIIs
penIeHus KU3HEHHBIX TPOOJIeM,
- yMETh BIAJIETh CUCTEMON OMOJOTUYECKUX 3HAHUU, KOTOpas
BKJIFOYAET:
- OCHOBOIIOJIAraroIIue OUOJOTMYECKHE TEPMUHBI U TOHATHUS
(>KM3HDb, KJE€TKa, TKaHb, OpPraH, OpPraHu3M, BUJ, MOIYJSALHUSA,
9KOCHUCTEeMa, OHMOIIEHO3, Omocdepa; MeTaboJiM3M, TOMEOCTas,
KJICTOYHBI MMMYHHUTET, OWOCHHTE3 Oenka, OMOMOJIMMEpHI,
JUCKPETHOCTh,  CAMOpPEryjsiius, CaMOBOCIPOU3BEICHUE,
HACJEJACTBEHHOCTh, U3MEHYMBOCTb, YHEPTrO3aBUCUMOCTb, POCT
Y pa3BUTHEC);,
- Ouonoruueckue teopuu: kiuerouynas teopus T. llIBanna, M
newneHa, P. Bupxosa; KJIOHAJIbHO-CEIEKTUBHOTO
ummyHutera II. Opmux, M.MA. MeuHukoBa, XpOMOCOMHas
Teopus HacieacTBeHHOCTH T. MopraHa, 3aKOH 3apO/IbIILIEBOTO
cxoactBa K. boapa, spomonmonnas Tteopus Y. JlapBuHa,
CHUHTETUYECKAasi TEOpHUs 3BOJIIOLMH, TEOPHUsl aHTpororeHesa Y.
HapBuna; Teopus 6uoreorienosa B.H. Cykauéa; yuenus H.1.
BapunoBa - o IleHTpax MHOrooOpaszusi U TPOUCXOKJIECHUS
KylnbTypHbIX pactenuii, A.H. CeBepuoBa - 0 nOyrix Hu
HamnpaBlieHusx dBorouu, B.M. BepHaackoro - o 6uocdepe;
- 3aKoHbl (enMHOOOpa3wsi TMOTOMKOB IEPBOTO TMOKOJICHUS,
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YTBEPKJICHUH, 3aaBaTh IapAMETPHI U KPUTEPUH PELICHUS;
- AHaJIM3UpPOBATH IIOJYUYCHHBIC B XOJAC PCHICHUA 3adadyu
PE3yibTaThl, KPUTHUYCCKU OLCHUBATH HX IOOCTOBCPHOCTD,
IMPOTrHO3UPOBATH U3BMCHCHUC B HOBLIX YCIIOBUAX;

- YMCTb IICPCHOCUTHL 3HAHUA B TIIO3HABATCIBLHYIO U
IMPAKTHUYICCKYIO oOnactu KHU3HCOACATCIBbHOCTH,

- YMCTb HUHTCTPHUPOBATH 3HAHUA M3 PA3HBIX IMPECAMCTHBIX
oOJacrei;

- BBIABUI'aTb HOBBIC HWACHU, Mpcjlaratb OPUTHHAJIbHBIC
MoAXO0bl U PCIICHUSA

- CIOCOOHOCTh WX HCIOJB30BaHUS B IO3HABaTEIbHOM u
COLMAIBHON MTPAKTHKE.

paclllelUIeHUs] IPU3HAKOB, HE3aBUCUMOIO  HAcJeJO0BAHMUS
npusHakoB I'.  MeHzens, CUEIUICHHOTO  HacleA0BaHUS
IIPU3HAKOB M HapylIeHUs cuemieHus reHoB 1. Moprana;
FOMOJIOTHYECKUX PSJAOB B HACIEACTBEHHON HW3MEHUYUBOCTH
H.M. BaBunosa, renernuyeckoro pasHosecus k. Xapau u B.
BaiinGepra; 3apO/BIIIEBOIO CXOJCTBA K. bapa,
ouorenernueckoro 3akoHa . Ilekkens, @. Miromnepa);
HPUHIIMIBI (YUCTOTHI TAMET, KOMILIEMEHTApHOCTH);

- mpaBwia (muHumyma O. JluOuxa, sKoyiormueckoi
MUPaMMJIBI YUCell, DMOMACChl U DHEPTUH);

- runore3sl (koauepBatHo A.M. OmnapuHa, nEepBUYHOTO
oynwona J[x. Xonneina, mukpochep C. dokca, pudbosuma T.
Yexk);

- chopMupoBaTh  yYMEHHS  pacKphIBaTb  COJIEp’KaHUE
OCHOBOIIOJIATalOIIUX OHOJIOTUYECKHX TEOPUH U TUIOTE3:
KJIIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIOIMOHHOM,
MPOUCXOXKACHUSA >KU3HU U YEJOBEKa; BIAJCHHE CHCTEMOM
3HaHUA 00 OCHOBHBIX METOJAaX HAY4YHOrO TO3HAHMS,
UCIOJIb3YEMbIX B OHOJOTHYECKHX MCCIEAOBAHUAX IKUBBIX
00OBEKTOB M 3KOCHUCTEM (ONMHCaHUE, U3MEPEHHUE, MPOBEIICHNE
HaOJIOICHHN ), cnocobamu BBISIBJICHUS u OLIEHKHU
AQHTPOIOTEHHBIX U3MEHEHU B PUPOJE;

- chopMHpOBaTh YMEHHSI PACKpbIBaTh OCHOBOIOJArarolue
OuoJiornueckre 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.M. BaBunoBa, O. I'ekkens, ®. Mromiepa, K.
bapa), rpaHuIsl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

- YMETh BBIAETATH CYIIECTBEHHbIC IPU3HAKHY:

CTPOEHHUSI BHUPYCOB, KIETOK MPOKAPHOT U DYKAPHOT;
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, BHUIOB,
OMOreo1IeH030B, IKOCUCTEM U OUochepsl;

CTPOEHUSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, KUBOTHBIX,
4eJI0OBEKa; MPOLIECCOB KU3ZHEACITEIbHOCTH, NMPOTEKAOINX B
OpraHu3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKUX MTPOLIECCOB:

- obwmena BemecTB (merabonu3Mm), uHbOpMAMU U




OpeBpalieHus] SHEPruH, OpoKeHHs, aBTOTpo(HOrO U
reTepoTpoHOr0  TUMOB  NHTaHUsA,  (OTOCHHTE3a W
XEMOCHHTE3a, MUT03a, Meii03a, raMeToreHe3a, SMOpHOreHesa,
OCTAMOPHOHAIEHOTO pa3BUTHA, Pa3MHOKEHUS,
UHAMBUAYAJIbHOTO  pa3BUTUS  OpraHu3ma (OHTOI€HE3a),
B3aWMO/JICVCTBHS T€HOB, T'€TEPO3UCA;

- JEUCTBUI HCKYCCTBEHHOIO 0OTOOpa, CTAaOMIU3HUPYIOLIErO,
JBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA;

- QJUIOTIaTPUYECKOTO M CHMIATPUYECKOTO BHI000pa30BaHUS;
BIIMSTHUSL JABFDKYIIMX CHJI BOJIFOIIMU Ha Te€HO(MOH]T MOMYIISIINH;
- TPHUCIIOCOOJICHHOCTH OPraHU3MOB K cpene OOWTaHWs,
YepeIoBaHMs HAIIPABIICHUH 3BOJIIONMHI; KPYTOBOPOTA BEIECTB
¥ TIOTOKA SHEPTUHU B IKOCUCTEMAX;

- TpHOOpecTH OMBIT TNPUMEHEHHS OCHOBHBIX METOJIOB
HAyYHOTO  TIO3HAHWUS,  HCIOJB3yeMBIX B  OHOJOTHU:
HAOJMFOIEHUS] W ONMCAaHUS JKMBBIX CHCTEM, IPOIECCOB U
SBIICHHI;, OpTaHW3allid ¥ TPOBEACHUS OHOJIOTHYECKOTO
IKCTIEPUMEHTA, BBIJIBIDKCHHS THIIOTE3, BBISIBJISATH
3aBHCUMOCTH MEXKIY HCCIIeTyeMbIMUA BETHUYNHAMH, OOBSICHATH
MOJTyYCHHBIC pE3yNbTaThl W (HOPMYIHPOBATH BBIBOJBI C
WCIIOJIb30BAHUEM HAaYYHBIX MTOHSATHH, TEOPUI U 3aKOHOB;

- chopMupoBaTh  yYMEHHUS  BBIACHATH  CYIICCTBEHHBIC
NPU3HAKH BHUPYCOB, KIETOK TMPOKAPHOT U  DYKAPHOT;
OJIHOKIJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOTEOIICHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BEIIECTB M TPEBpAllICHUS DSHEPrMH B KIETKE,
(doTOCHHTE3a, TUIACTHYECKOTO W HSHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHT03a, Mel03a, OTUIOIOTBOPEHHSI, Pa3BUTHS U
pPa3sMHOXCHHS, WHAWBUIYAIILHOTO Pa3BHTUSI  OpPraHM3Ma
(onTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO
oT0opa, BH1000pa3oBaHUs, MPUCIIOCOOICHHOCTH OPraHU3MOB
K cpeae OOMTaHUs, BIUSHHS KOMIIOHEHTOB JKOCHUCTEM,
AQHTPOTIOT€HHBIX U3MEHEHHUH B HKOCUCTEMAX CBOEI MECTHOCTH,
KPYrOBOpPOTa BEIIECTB U MpeBpallleHue SHeprun B Ouocdepe;
- cOpMUPOBATH YMEHUs IPUMEHSTH MOJIYUYECHHBIC 3HAHUS JJIs




00BsiCHEHUSI OWOJIOTUYECKUX TMPOIECCOB M  SBICHUM, s
NPHUHSTHS MPAKTUYSCKUX PEIICHUH B TIOBCEIHEBHOM JKU3HH C
nenplo  olecriedyeHuss OE30MACHOCTH CBOETO  3/I0POBBS U
37I0POBbS  OKPYXKAIOIIUX JIIOJCH, COOJNIOACHHS 30POBOTO
o0pa3a KH3HH, HOPM IPAMOTHOTO TOBEACHUS B OKPYKaroIIeh
MPUPOJAHON Cpele; MOHUMAHUE HMCIOJIb30BAHUS JOCTUKECHHI
Owonoruu W OWOTEXHOJIOTUW JUIS TMPHUPOJIONONIB30BAHUS;
YMEHHE COOTBETCTBYIOIIUE APTryMEHTHI, TCPMUHOJIOTHIO H
CUMBOJIUKY JUISI POJICTBA OPraHW3MOB Pa3HBIX  TPYIIIL;
B3aMIMOCBSI3M OPraHU3MOB H CpeIbl OOWTAHUS;, CIUHCTBA
YEJIOBEYECKUX pac; HEOOXOIMMOCTH 3I0pOBOTO  obOpasa
JKU3HH, COXPaHEHHUsS Pa3HOOOpaswsi BUJIOB M IKOCHUCTEM, Kak
YCIIOBUS COCYIIIECTBOBAHUS IIPUPOJIBI U YSIIOBEYECTBA;

- copMHpOBaTH YMEHHS pEIIaTh OHOJIOTHYECKHE 3ajayH,
COCTaBIIATh TE€HOTHUITMYCCKHE CXEMBbI CKPCIIUBAHUS  JUIS
pa3HBIX THIIOB HACJIECJAOBAHUS TPU3HAKOB Yy OPraHU3MOB,
COCTaBIIAITb CXEMbl IIEpEHOCa BEUIECTB U DSHEPruu B
9KocucTeMax (Llenu TMHUTaHUS, NHUIIEBbIE CETH), BBISBISATH
MPUYMHHO-CJICAACTBEHHbIE  CBSI3U  MEXKIY HCCIEeIyeMbIMU
OMOJIOTUYECKUMH OOBEKTaMH, JeiaTh BBIBOABI W IMPOTHO3BI
pEe3yJIbTaTOB;

- chopmupoBaTh  yMEHUS ~ KPUTHYECKH  OLIEHUBATH
uH(pOpPMaLIMI0 OMOJIOTUYECKOTO COJEpXKaHUS, BKIIOYAIOLIYIO
NICEBJOHAYYHBIC 3HAHUS U3 PA3JIIMYHBIX HICTOYHUKOB (CPEICTBA
MaccoBOi WH(pOpPMallMU, HAY4YHO-TIOMYJISPHbIE MaTEpUabl);
UHTEPIPETUPOBATh  ATHYECKHUE  AaCMEKThl  COBPEMEHHBIX
UCCIIeIOBaHMI B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;

- HHTEPIPETHPOBATH OSTUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEIOBaHUII B OHOJOTUHM, MEIHIIMHE, OWOTEXHOJOTHUU;
paccMaTpuBaTh  IVIOOANBHBIE  JKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (OpPMHUPOBATH MO OTHOLICHHIO K HHUM
COOCTBEHHYIO TO3WIIMIO, YMEHHE OLIEHUBAaTh DJTUYECKUE
aCTMeKThl ~ COBPEMEHHBIX  HCCIEAOBaHMA B 00JacTu
OMOTEXHOJIOTUH M T€HETHYECKUX TEXHOJIOTHIA (KIIOHHUPOBaHHE,
HCKYCCTBEHHOE€ OIJIOJJOTBOPEHHE, HAMPABICHHOE H3MEHEHHE




T€HOMA U CO3/IaHUE TPAHCTCHHBIX OPTaHU3MOB).

- chopmupoBath  yMEHHUsS ~ cO3laBaTh  COOCTBEHHBIC
NUCbMEHHBIE M yCTHBIE  COOOIICHHMS HAa  OCHOBE
Omonoruveckoid WHGOPMAIMU W3 HECKOJIBKUX HMCTOYHUKOB,
IPaMOTHO MCIOJIb30BaTh IOHATUHHBIN arnmapar OHOJIOTUH;

- yMeTh BBIJIBUTaTh TUIIOTE3bI, IPOBEPSTH ux
OKCIICPUMEHTATBHBIMA  CPEICTBAMHU, (QOPMYIHpYs  IEIb
WCCJICIOBAHMS, aHAJIU3WPOBATh IMOJIydCHHBIC PE3yJIbTaThl U
JIeJIaTh BBIBOIBI;

MPUHUMATH Y9aCTHE B HAYYHO-MCCIIEAOBATEILCKOW paboTe 1o
OMOJIOTHH, SKOJIOTUM W MEIUIMHE, MPOBOJAMMON Ha Oa3ze
IIKOJIGHBIX HAyYHBIX OOINECTB W TMYOJUYHO MPEICTABIATH
MOJIydEeHHBIC PE3yJabTaThl Ha YYEHHYCCKHX KOH(MEPEHIIHIX
pa3HOro YPOBHS,

OK 02. Hcnons30Bath
COBpPEMEHHBIE CPEJICTBa IMOMCKA,
a”HamM3a u UHTEPIPETALNH

nHpopMaruu u
WHPOPMAIIMOHHBIE  TEXHOJIOTUU
TSt BBITTOJTHEHUS 3amad
npodecCuoHATBHOM
JEATEIbHOCTH

B o0s1acTH HIEHHOCTH HAYYHOI 0 MO3HAHUS:

- c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI HAyKH M OOIIECTBEHHOI
MPaKTUKK,  OCHOBAHHOTO  Ha  JHANOre  KYJIbTYp,
CIOCOOCTBYIOLIETO  OCO3HAaHMIO  CBOEr0  MecTa B
MOJIUKYIBTYPHOM MUDE;

- COBEpPUICHCTBOBAHHWE  S3BIKOBOW W  UYWTATEIbCKOMU
KYJIbTYpbl KaK CpeACTBa B3aHUMOJCHCTBUS MEXAY JIOJIbMU
U TIO3HAHUS MUPA;

- 0CO3HAHUE [ICHHOCTH HAY4YHOH AESITeIbHOCTH, TOTOBHOCTh
OCYILIECTBIISITh ~ NPOEKTHYIO U HCCIIEOBATEIbCKYIO
JeSITeNIbHOCTh MHIUBUYAIbHO U B TPYIITIE;

Osananenue YHHBEPCAJIbHBIMH Y4eOHBIMU
NMO03HABATEJIbHbIMH AeliCTBUSIMU:

B) padora ¢ undgopmanuei:

- BIQJETh HAaBBIKAMU TMOJy4YeHUs HHPOpMalMHu U3
MCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYHIECTBJIATh  IOUCK, aHajiu3, CUCTEMaTU3aluilo U
UHTEPIPEeTAlNI0 UHPOPMAIIMK PA3TIUYHBIX BUIOB U (OpM
NPE/ICTaBIICHHUS;

- CO3[aBaTh TEKCTHl B PA3IMYHBIX (opMaTax C Y4eTOM

- chopmupoBaTh  yMEHUS  KPUTHUYECKU OLICHUBATh
UHPOPMALIUI0 OHOJIOTHYECKOTO COIEP)KaHUs, BKIIOYAFONIYIO
TNICeB/IOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CpeIcTBa
MaccoBOi WH(OpMaIUK, HAyYHO-TIOMYJISPHBIC MAaTEepUaIb);
UHTEPIPETHPOBATh  ATHUYECKHE  aCMEKThl  COBPEMEHHBIX
UCCIICIOBAHHI B OMOJIOTUH, MEAUIINHE, OMOTEXHOIOT HH;

- WHTEPIPETHPOBATH OSTHYECKUE ACTEKTHl COBPEMEHHBIX
UCCIICIOBAaHN B OWOJIOTMH, MEIMIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh  TJI00aTbHBIE  JKOJOTMYECKHE IMPOOJIEMBI
COBPEMEHHOCTH, (OpPMHUpPOBATh IO OTHOIICHUIO K HHUM
COOCTBCHHYIO TO3UIIMIO, yMEHHE OIICHUBATh JSTHUYECKHUEC
aCIIeKThl ~ COBPEMCHHBIX  HCCIICZIOBaHWK B oOjactu
OMOTEXHOJIOTHH U TEHETHYECKUX TEXHOJOTHI (KJIOHUPOBAHHE,
UCKYCCTBEHHOE OILIOJIOTBOPEHHUE, HAIPABICHHOE W3MCHCHHE
IreHOMA M CO3JIaHKE TPAHCTCHHBIX OPTraHU3MOB).

- chopmMupoBaTh  yYMEHHsI  CO3/laBaTb  COOCTBEHHBIE
NUCbMEHHBIE M yCTHBIE  COOOIIEHHMs Ha  OCHOBE
Ounonoruveckoii WHGOPMAIMU M3 HECKOJIBKUX HCTOYHHKOB,
TPaMOTHO MCIOJI30BaTh MOHATUHHBIN anmnapar OHOJOTUH;
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Ha3HavyeHUs UH(OpPMAIMK U LEJIEBOI ayIuTOpUH, BEIOUpas
ONTUMAIIbHYIO (POPMY MPEACTABICHUS U BU3YaTH3AIINUN;

- OLIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTD MH(MOpPMAIHH,
€€ COOTBETCTBHE IIPAaBOBBIM M MOPAJIBHO-ITUYECKUM

HOpMaMm;
- WUCNOJNB30BaTh  CpeAcTBa  WMH(GOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B pelieHuu

KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3AIIMOHHBIX
3a/1a4 ¢ coOMoieHneM TpeOOBaHUN SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
STUYECKUX HOPM, HOPMUH(POPMAITMOHHON O€30TTaCHOCTH;

- BIQJECTh HABBIKAMH  pACIO3HABAaHHWS W  3aIIUTHI
nHpopMaiuu, HOOPMAITMOHHOM 0€30MTaCHOCTH JIMYHOCTH;

OK 04. Db dexTuBHO
B3aMMOJICHICTBOBATH U PabOTATh B
KOJIJIEKTUBE U KOMaH/Ie

- TOTOBHOCTH K CaMOpaSBI/ITI/IIO, CaMOCTOSTCIIBHOCTH H
CaMOOTIPEICTICHUIO;

- OBJAJCHHE HaBBIKAMH  y4e€OHO-HCCIIEI0BATEIHCKOM,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBjajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU
JeHCTBUAMMU:

0) coBMeCcTHas ACSITEIHHOCTD:

- IOHUMAaTh W UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOU U
WHIUBUTyaJIbHOU pabOTHI;

- TOpUHHMaTh  IEJIM  COBMECTHOH  JCSITEIBbHOCTH,
OpraHu30BBIBAaTh W KOOPJIWHUPOBATH JCHCTBHUA IO €€
JOCTHDKCHHIO: COCTABJIATh IUTAaH JIEHCTBHM, pacnpeneisiTh
polli ¢ Y4eTOM MHEHHMH Y4YacTHHKOB 0OCYXKIaTh
pe3yabTaThl COBMECTHON pabOTHI;

- KOOPIUHHPOBATh U BBINOJHATH PabOTy B YCIOBUAX
peanbpHOro, BUPTYAIbHOTO i KOMOWHUPOBAHHOTO
B3aMMOICHCTBU,

- OCYILECTBJISITh IO3UTUBHOE CTPATETUUYECKOE MOBE/ICHUE B

Pa3IMUHBIX  CUTYyallUAX, [MpPOSABIATH TBOPYECTBO U
BooOpakeHue, ObITh MHUIIMATUBHBIM

OsBjaaaenue YHUBEPCAJIbHbIMHU peryasiTuBHbBIMH
JeHCTBUSIMM:

- chopMupoBaTh  yMEHHS  CO3/laBaTh  COOCTBEHHBIC
MACbMEHHBIE W YCTHBIE  COOOIIEHWUST HAa  OCHOBE
Omosiornueckoi MHPOPMAIMK W3 HECKOJIBKUX HCTOYHHKOB,
rPaMOTHO MCIOJIb30BaTh MOHATUNHBIN amnmnapar OHOJIOTUY;

- yMeTh BBIJIBUT'aTh TUIIOTE3BI, MIPOBEPSTH 170:¢
SKCIIEPUMEHTAJIbHBIMU  CpeACTBaMHU, GOpMYyIUpys  Ielb
WCCJIEI0BaHUs], aHAIM3UPOBAaTh IOJIyYEHHBIE DPE3YJIbTATHl U
JIeNaTh BBIBOBL;

- NpPUHUMATh y4acTHEe B HAyYHO-HCCJIEIOBATENIbCKOW padoTe
no OWOJIOTHH, 3KOJIOTUM U MEJIUIMHE, MPOBOIUMON Ha Oasze
IIKOJIbHBIX Hay4YHBIX OOILIECTB U MYOJUYHO MPEACTaBIATh
MOJIyYE€HHbIE PE3yJabTaThl HA YYEHHYECKHX KOH(EPEeHLUIX
pPa3HOIo YpOBHS,
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T') IpUHATHE ce0s U IPYTUX JIO/ICH:

- NpUHUMAaThb MOTHBBI M ApryMEHTBl APYTUX JIOAEH IpHU
aHaJIN3€ Pe3yJbTaTOB JIEATEIbHOCTH;

IpU3HaBaTh CBOE IPaBO U INPaBO JAPYruX Jirojged Ha
OIIHOKU;

- pa3BHBaTh CIIOCOOHOCTh TOHHUMATh MHpP C MO3HUIHU
JpYroro 4ejoBeKa; cpene OOuTaHUs, 4YepelIoBaHUSA
HaIpaBJIEHUH 3BOJIIOLIMM; KPYrOBOpPOTa BEILECTB U MOTOKA
SHEPrud B HIKOCHUCTEMaX OMOTHYECKMX KOMIIOHEHTOB
9KOCHUCTEM.

OK 07. CopelicTBOBaThH
COXPaHEHUIO OKpY Karoleu
cpensl, pecypcocOepeReHuto,
MPUMEHSITh 3HAHUS 00
W3MEHEHWH KIIMMaTta, TPUHIIAITHI
OepeXIMBOTO MIPOU3BO/ICTBA,
3¢hHEeKTUBHO JIEHCTBOBATH

BUPE3BbIUAHHBIX CUTYaIHIX

B o0J1acTi 3K0J10rHYECKOT0 BOCIUTAHMS

- c(OpMUPOBAHHOCTb JKOJIOTUYECKOU KYyJIBTYPBI,
IIOHUMAHUEC BJIMSHUA COUAJIIBHO-O9KOHOMHUYCCKUX
MpPOLECCOB HA COCTOSIHUE MPUPOJHONM U COIMAJIBLHOU
Cpenbl, 0CO3HAHHE TJIOOATBHOTO XapaKTepa IKOJIOTHIECKUX
npooseM;

- IUIAHUPOBAHME M  OCYIIECTBJICHWE JCHCTBUH B
OKpY’Kalollel cpe/ie Ha OCHOBE 3HAHUS LI€JIE YCTOMYHBOTO
Pa3BUTHS YEJIOBEUECTBA;

- QaKTUBHOE HENpUSTHE JCHCTBUH, NPUHOCIIIMX BpE.
OKpY»Kalolllen cpene;

- YMEHHUE MIPOTHO3UPOBATH HeOIaronpusiTHbIE
9KOJIOTMYECKUENOCAEACTBUS MPEAIPUHUMAEMBIX JEHCTBUM,
IpeI0TBpalaTh UX;

- pacluupeHHe ONbITa JEATEIbHOCTH 3SKOJOTHYECKOU
HaIpaBJIECHHOCTH;

- OBJIQJICHHME€ HaBbIKAMU YyueOHO-HMCCIIEeI0BATENbCKOM,
IIPOEKTHOM U COLUATILHOM EATEeIbHOCTH;

- BJAIeTb CHUCTEMON 3HAaHMK 00 OCHOBHBIX METOIax
HAyYHOTO TIO3HAHUS, WCIOJIB3YeMBIX B OHOJIOTHYECKHX
WCCIICJIOBAHUAX JKUBBIX OOBEKTOB W JKOCHUCTEM (OTHICAHHE,
W3MEPEHHE,  TPOBEACHHE  HAONIOACHMI);,  crmocobaMu
BBISIBJICHHSI M OTICHKH aHTPOIIOT€HHBIX U3MEHEHHI B TIPUPO/JIC;
- yYMEThb BBIABIATH OTIUYHTEIbHBIC TPH3HAKH  IKUBBIX
CHCTEM, B TOM 4YHCIE TpPUOOB, PACTECHUH, J>XKUBOTHBIX H
YeJIOBEKa; TMPHUCIIOCOOJICHHOCTh BHJOB K cpele oOWTaHws,
a0MOTHYECKUX U B3aUMOCBSI3€H aHTPOIOTCHHBIX MECTHOCTH;

- YMETh BBIJICIATH CYIIECTBEHHbBIC MPU3HAKA OMOJIOTHYECKHUX
MpoIieccoB: oOMeHa BemiecTB (MeTtaboym3M), HHpopManuu u
MpEBpaIICHUS]  DHEPTHH, OpOXKEHUS, aBTOTPOHOTO W
rereporpoHOr0  TUMOB  MHUTaHWs,  (POTOCHHTE3a |
XEMOCHHTE3a, MUTO3a, MeH03a, TaMeToreHe3a, SMOpHoTeHesa,

HOCT3M6pI/IOHaJ'H:>HOFO Pa3BUTHA, PAa3MHOKCHUS,
HHAUBUAYAJIBHOT'O Pa3BUTHUA opraHnusma (O HTOFeHe3a),
BSaHMOHeﬁCTBHH I'CHOB, reTcpo3uca, HeﬁCTBHﬁ
HCKYCCTBCHHOI'O CTa6I/IJ'II/ISI/IPYIOH_ICFO , ABWKYyHICTO U
pa3spbIBarOIiCro 0T60pa, AJJIOIIaTPpUUICCKOI'O u
CUMIIAaTPUICCKOTO BI/I,Z[OO6p330BaHI/I$[; BJIMAHUA  ABUIKYHIUX
CHUIJI OBOJIOINHA Ha l"eHO(l)OHI[ MMOMYJISIIUU,

NPUCHOCOOJIEHHOCTH  OPraHM3MOB K  cpene  OOWTaHus,
Yepe0BaHNs HANIPABJICHUN 3BOJIIOLMH; KPYrOBOPOTA BEILIECTB
U TIOTOKA SHEPTUM B KOCHCTEMaX OMOTHYECKUX KOMIOHEHTOB
DKOCHUCTEM.
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2.CTpyKTypa U coiepxkaHue 001e00pa3oBaTebHOM TUCHUILINHBI «buosorus»

2.1. O6beM IUCIUILTIHBI U BUBI YI€OHOH paboOThI

Bu yaeOHOH paboThI

OO0bEM B yacax

O06BbeM 00pa3zoBaTeIbHOM MPOTPAMMBI IUCITUILTIHBI 72
B T.U.

OcHOBHOE coziepKaHue 67
B T. U.:

Teoperndeckoe o0ydcHHE 36
[IpakTHueckue 3aHsATHS 26
B T.4. KOHTPOJIbHBIE PaOOTHI 8
JlaGopaTopHbIe 3aHATHS 5
[TpodeccrnoHaTbHO-OPUEHTUPOBAHHOE CO/IEpPKaHMe (COIepKaHue 3
MPUKIIATHOTO MOTYJIS)

B T. U.:

Teopernueckoe o0ydyeHue 2
[IpakTUueckue 3aHATHS 1
JlaGopaTopHbIe 3aHITHS 2
[Tpomexyrounas arrecranus (audd3ader) 2
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2.2. TemaTnyeckuii njian u copep:xkanue gucuumnael «BUOJOIUSA»

HaumenoBanue pasgenoB u | Cogep:kanue  y4eOHOro  marepuaja  (OCHOBHOe W mpodeccuoHalbHO- | O0bem ®opmupyemble

TeM OPHEHTHPOBAHHOE), JIA00paTOpPHble M MNPAKTHYeCKHe 3aHATUS, IPHUKJIAJIHOH | YacoB KOMIIeTeHI[ U
MOAYJIb

1 2 3 4
OcHoOBHoOe coJiep;kaHue

Pa3nea 1. Kierka- cTpyKTYpHO-GpYHKIIMOHAIbHASL €IUHULIA )KHUBOTO 23

Tema 1.1. OCHOBHOE CcO/lep:KaHue

BuoJiorus kak Teopernueckoe odyuenue 1

HayKa buonorus xak Hayka. CBsi3b OMOJIOTMM C JPYTMMU Haykamu: Oumoxumusi, Ouodusuka,
Ouonuka, reHoreorpadpus m aAp. Pomp m wmecro Ouwonormu B (OPMHUPOBAHUH OK 02
COBPEMEHHON HaydYHOW KapTHHBI MUpa. 3Ha4YeHHE OWOJOTWYECKUX 3HaHuH. Mcrtopus
Ouonoruy. 3HAYEHHWE LUTOJIOTUM JUIsl Pa3BUTHS OWOJIOTMM M TO3HAHUSA MPHUPOIBI.
MeTo1bl LUTOJIOTUU: MHKPOCKOTHS, Xpomarorpadus, 31eKTpodopes3, MEeTOI MEUEHBIX
aTOMOB, AU depeHuanbHoe HeHTpUuyrupoBaHue, KyabTypa KIeTOK

Tema 1.2. O0masn OCHOBHOE CO/Iep:KaHue

XapaKTepucTHuKa Teopernueckoe o0yueHue 1

KU3HH Pa3noobpaszue Oumocucrem. Opranuzanusi OHOJOTHMYECKUX  CHCTEM. Y POBHHU
OpraHu3auy OHOCHCTEM: MOJICKYISIPHO TEHETHYECKHH, OPraHOWJIHO KJICTOYHBIMH, OK 02
OpraHU3MEHHBIN, MOMYJISIIIMOHHO-BUAOBOM, 3KOCUCTEMHBIN (OHOTeOoIeHOTUYECKHI),
ouochepupiii. Hayku, usydarommue OHOJOTHYECKHE OOBEKTHI HA PAa3HBIX YPOBHAX
opranu3anuu >ku3HU. OOIIas XapakTepUCTHKa >XU3HU, CBOWCTBA JKHBBIX CHCTEM.
[Ipoueccel, mpoucxosiue B 6HocucTEMaXx.

Tema 1.3. buosornvecku | OCHOBHOe co/iep;KaHue

BaKHbIE Teopernueckoe odyuenue 1

XUMHYECKHe XuMHUecKuil cocTaB KieTkH. HeopraHuueckue BellecTBa KJIETKH, UX OMOJIOrHYecKas

COeIMHEeHUA poab. Opranndeckue BeniecTBa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa OK 01
U QyHKIMM OeIKOBOW MOJeKylbl. PepMeHTbl, NPUHIUN UX AEHCTBUS. YTJIEBOIbI. OK 02
buonoruueckue pynkiuu yrieBoaos. Jlunuael. O6mumii mnan crpoenus. ['uapodunbHo- OK 04

runpodoOHble cBoiictBa. Kraccudukanus munuaoB. buonormueckue
munugoB. AT®. Crpoenune mosekyasl AT®. buonornueckue pynxumun ATO.

byHKIHH
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IIpakTHYeckne 3aHATHS

Ponp GenkoB, yriaeBo0B M )KUPOB B OPraHU3ME YelIOBEKa. BUTaMUHBI U OMOJIOTHYECKU
aKTUBHBIC JO0ABKH, UX 3HAYCHUE B JKU3HU OpraHu3Ma 4esioBeKa. [ Mrmo- u aBUTaMUHO3bI
ux nocneactBus. lIpencraBineHue  YCTHBIX — COOOIIEHHMH C  MPE3CHTAIMEH,
MOATOTOBJICHHBIX 110 MEPEYHIO0 UCTOYHUKOB, PEKOMEHIOBAHHBIX MPETIOAaBaATEIIEM.

JlabopaTropHbie 3aHATHS

JlabopaTtopHnast pabota "Onpenenenue ButamuHa C B mpoayKTax nmuTaHus"

HOI[FOTOBKa BapuWaHTOB OIIbITA, Ha6J'II-OI[€HI/I€ 3a Ka4YCCTBCHHBIMU PCAKIHAMU,
3alMojHeHue  pabouedl  TaOMUIBL,  MHTEpHpeTalus  HaONIOJAaeMbIX  SBJICHUH,
(dhopMynupoBaHH€e BHIBOJIOB.

JlabopaTtopHnas padota «['mapoduasHO-TUIPOPOOHBIE CBOMCTBA JIMITHIOB

HO)IFOTOBKa BapHWaHTOB OIIbITA, Ha6J'II-OI[eHI/Ie U3MCHCHUA PaCTBOPUMOCTHU JIMIINIOB,
3amoJiHeHne  pabouedt  TaOmWIBI, WMHTEpHpeTanus — HAOMIOJAEeMBIX  SIBIICHHH,
(dhopMynHpOBaHHE BHIBOIOB

Tema 1.4.
CtpyKkTypHO-
dyHKIHOHATIBHASA
OpraHu3anms KJIeToK

OCHOBHOE CO/Iep:KaHue

Teopernyeckoe o0yueHue

Knerounas teopust (T. IlIBann, M. Illnefinen, P. BupxoB). OCHOBHbBIC MOJIOKEHUS
COBPEMEHHOM  KIETOYHOW  Teopuu. THIBI  KIETOK:  JyKapUOTHYeCKas |
npokapuotruyeckas. CpaBHUTENIbHASI XapaKTEPUCTUKA KIETOK 3YKapUOT (PacTUTEIbHOMH,
JKUBOTHOM, rprbOHOI). CTpoeHHE MPOKAPHOTUYECKONW KIIeTKH. OCOOCHHOCTH CTPOCHHS
rerepoTpodHO U aBTOTpoHOW  MpokapuoTHyeckux  kietok.  CrpoeHue
1a3MaTH4eckoi MeMOpanbl. TpaHCHOPT BEUIECTB Yepe3 MIIa3MAaTUYECKYI0 MEeMOpaHy:
MACCUBHBIM M aKTHBHBIA. DHAOIMTO3: MUHOIMTO3, (aromuros. Dk301uTo3. O60104Ka
WK KJIeTouHasi cTeHka. CTpykTypa i QYHKUIUU KIETOYHOM CTEHKU pacTeHul, rpuboB.
Huromnasma. I[uto3oms. I[lurockener. OpHoMeMOpaHHBIE OpPraHOUIBl  KIIETKU:
suporiazmatuueckass cerb (OIIC), ammapat ['odbpmku, JHU30COMBI, MEPOKCHCOMBIL,
BaKyOIll PACTUTENBHBIX KJIeTOK. CTpoeHue u (pyHKIIMU OTHOMEMOPAHHBIX OPTaHOUIOB
knetku. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE OpraHOWIbl KJIETKH: MHUTOXOHJPHH, IIIACTUABL: XJIOPOILJIACTHI,
XpOMOILIACTHI, JIGHKOIUTACThI, UX CTPOCHHE U (PYHKUMU. SIOepHBIM ammapar KIeTKH,
CTpOEHHUE U (PYHKIIHU.

HemeMOpaHHble OpraHOM/IBI KIETKU: PHOOCOMBI, MUKPOTPYOOUKH, KIETOUYHBIM IEHTP.

OK 01
OK 02
OK 04
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OpraHoupl ABWKEHHS: PECHUYKH U KT'YTHKH. CTpoeHHe W (QyHKIMHM HEeMEeMOpaHHBIX
OpPraHOUJOB KJIETKU

JlaGopaTopHble 3aHATHS

JlabopatopHnas pabota «CTpoeHne KJIETKH (pacTeHHs, )KUBOTHBIC, TPHOBI) U KJIIETOYHBIC
BKJIFOUEHUS (Kpaxmall, KapOTUHOU/IbL XJIOPOILIACThI, XPOMOILIACTHI)»

HpI/I06peTeHI/Ie OIlbITa NPUMCHCHUA TCXHUKHW MHKPOCKOIIMPOBAHUA IIPHU BBINOJIHCHHUN
nabopaTtopHbix pabotr. IloaroroBka MUKpoOIpenapaTroB, HAOIIOJCHHE C MOMOIIBIO
MHKPOCKOIIa, BBIABJICHHC paSJII/I‘II/IfI MCXKAY HU3ydaCMbIMU O6’I)CKT3,MI/I, HHTCPIIPpETAlA
Ha0JI0JaeMBbIX SIBJICHUH, (popMylInpoBaHUE BHIBOIOB.

Jlabopatopnast pabora «IIpoHuaemMocTs MeMOpaHbl (TUTA3MOJM3, JETIIa3MOJIHU3)».
HpI/I06peTCHI/Ie OIlbITa NPUMCHCHUA TCXHUKHW MHKPOCKOIIMPOBAHUA IPHU BBINOJHCHHUN
nabopatopHbix padoT. IloAroToBka MHUKpompenapaToB, HAOIIOIEHHE C MOMOIIBIO
MHUKPOCKOIIA, BBISABJICHUC paBJ’II/I‘II/Iﬁ MCXKIY HU3ydaCMbIMHU O6’BCKT3MI/I, HHTEpIIpETAlNA
Ha0JI0JTaeMbIX SIBJICHHH, HOpMyITHpOBaHIe BHIBOJOB

Tema 1.5. CrpykTypHO-
(pynkumnonanbHbie (akropsl
HACJIeICTBEHHOCTH

OcHoOBHOE coepxaHue

Teoperuyeckoe o0yueHnue:

CtpoeHne  XpoMOCOM. XPOMOCOMHBI  HAO0Op  KJIETOK, TOMOJIOTHYHBIC U
HErOMOJIOTMYHBIE XPOMOCOMBI, TaIJIOUJIHBIM W AUIIONAHBIN Habop. HykinenHoBbie
kucinotel. JHK wu PHK. Crpoenne HykiaemHOBBIX KHCIOT. HykieoTuasl.
Komniementapueie azotucteie ocHoBaHus. [IpaBumo Yapradda. Crpykrypa JIHK -
NBOWHAs coupayib. MectoHaxoxaeHue u Ouosormueckue ¢ynkmuun JHK. JIHK-
skcneptusa. Buapl PHK. ®ynkiuun PHK B kietke

HpaKaneCKne 3anaTHsa: Pemenue 3aaa4 Ha OnNpeAcICHUE II0CICA0BATCIbHOCTH
HYKJICOTHUIOB

OK 01
OK 02

Tema 1.6.
ITpoueccnl MATPHYHOTO
CHHTE3a

OcHOBHOE co/lep:KaHue

Teopernueckoe odyueHnue:

Marpuunblii cunte3 JIHK - perumkanus. [lpunuunel perukanuu JIHK. Mexanuszm
pernkanuu JJHK. Penapamus JIHK (nmopennekatuBHas, mocrpersiekatuBHas ). Peakiuu
MaTpUYHOrO CUHTE3a. [ [pMHIIMI KOMIIJIEMEHTAPHOCTU B PEAKIUSAX MATPUUYHOIO CUHTE3A.
JIHK u rensl. ['eHeTHUecKUi KO, €ro cBoWcTBa. TpaHCKpUIIUSA - MaTPUUYHBIA CUHTE3
PHK. Tpaucnsauus u e€ stansl. YcioBus OuocuHTe3a Oenka. Ctpoenue 1- PHK n
KOJIMPOBaHUE aMUHOKHCIIOT. Posib pubocom B buocuHTe3e Oenka

IIpakTHYecKkne 3aHATHSA
Pewrenne 3agau Ha oOmpeneleHUE IOCIEAOBATEIBHOCTH AMUHOKUCIOT B MOJIEKYJIE
Oenka.

OK 01
OK 02

16




Pemienue 3a1a4 Ha onpeeIeHNE TOCIE0BATEIFHOCTH AaMUHOKHUCIIOT B MOJIEKYJIe Oenka
B CJIy4ae U3MEHEHUS MOCIEN0BAaTENIbHOCTH HyKiIeoTua0B JIHK

Tema 1.7. HekJjieTouHbIE
(popmbI KU3HU

OcHoBHOe coepkaHue

Teopernueckoe odyuenue

Bupycsl - HekeTouHbie (pOPMBI )KU3HU U 00HTraTHBIE Mapa3uThl. CTPOCHUE MPOCTHIX U
CIIOXKHBIX BHUPYCOB, pETpOBUpPYCcOB, Oakrepuodaros. JKusuennsrii mwmkn JIHK-
conepxamux BupycoB, PHK-coxepkammx BupycoB, Oakrepuodaro. BUY, remartut

YeJl0BeKa. OK 02
baxrepun. O6mas xapakrepuctuka. [lonstue mramm. Bupycsl n 6akrepun: cxoacTsa u OK 04
pa3nuyus
IIpakTnuyeckune 3aHATHS
Bupycuble u OakrtepuanbHble 3a0osieBaHus. OOlMe NPUHIUIBI HCHOJIB30BAHUS
JIeKapCTBEHHBIX BemecTB. OCOOEHHOCTH MPUMEHEHHS] aHTHONOTUKOB.
[IpencraBieHue yCTHBIX COOOUIEHMH € Npe3eHTalued, MOArOTOBIEHHBIX MO MEPEYHIO
VMCTOYHUKOB, PEKOMEHJIOBAHHBIX MTPENnojaBaTesieM
Tema 1.8. O0men BemecTtB U | OCHOBHOE cOJepKaHHNE
npeppamieHue J3Hepruu B | Teopernyeckoe o0yyeHue
KJIeTKe AcCCUMWIALINS U IUCCUMUJISIIIUS - IB€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa BElecTB:
aBTOTPO(HBIA ¥  reTepoTpOdHBIA, a’poOHBIE M aHadPOOHLIA. DHEPreTHYECKOE OK 02
obecrieueHne KieTku: npeBpamieHne AT® B 0OMeHHBIX Mporeccax. DepMeHTaTUBHBIN
XapakTep peakUuid KIETOYHOTro MeTaboau3Ma.
[lepBuuHbIli CHHTE3 OpraHMYECKUX BeEIIeCTB B KieTke. [lmacTuueckuil oOMeH.
®dotocuHTe3. XeMOCHHTE3. AHA’pOOHBIM dHEPreTUYecKHii oO0MeH. AHa’pOoOHbBIC
opranu3Mbl. bpokenue, aBTOTpOQHBIA U reTepoTPpOGHBIA THI MUTAHHUSI. AHA’POOHbBIE
MUKPOOPTraHU3Mbl KaK OOBEKTbl OHOTEXHOJIOTUU. DTambl IHEPreTUYECKOro OOMEHa.
I'mukonu3. buonornyeckoe oKuCIeHNE, WK KIETOYHOE TbIXaHHE
Tema 1.9. ’Kuznennbiii nukja | OCHOBHOe co/iepKaHue
KkJjeTku. Murto3. Meiio3. Teoperuyeckoe o0yueHue
Knerounsiit uuki, ero nepuonsl u perynsauus. [lepuoast natepdaspl UX 0COOCHHOCTH.
HuddepeHnnanus KIETKH M apecT KIETOYHOTO MHKIA. JleleHue KIeTKH - MHUTO3. OK 02
Cragum MuUTO3a M INpoUCXOoJduIMe mpouecchl. KapuoknHe3 M LUTOKUHES. OK 04

buonorunueckoe 3HaueHne muto3a. Meio3 - penyKIMOHHOE naeneHue kinetku. Craaun
Meno3a. Melo3 - OCHOBa IOJOBOrO pa3MHOXeHHs. [loBeneHue XpoMocoM B MeEHO3e€.
Kpoccunrosep. buonormueckuit cmbicn Meno3a. Oddextsl MeHoza. Meito3 B
YKU3HEHHOM LIMKJIE OPTaHU3MOB.
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KonTpoabHnas padora

Pa3nen 2. Ctpoenne u GyHKIIMHM OpraHu3Ma 24
IIpodeccuonaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaHHE TEOPEeTHYECKOr0 00yYeHusl
Tema 2.1. Crpoenne | OCHOBHOE cofiepKaHHE
opranusma Teoperudeckoe o0yueHue 2
Opnoxnerounsie  opraHu3mbl.  KoJoHWanmpHBIE  OpraHu3Mbl.  MHOTOKIJIETOYHBIE
opraHu3Msbl. B3aumocBs3b yacTeli MHOTOKJIETOYHOro opranuzMa. @yHkuus. Opransl u OK 02
CHCTEMBI OpPraHoB. AmNIaparsl OPraHoB. ['OoMeocTa3 opraHu3Ma M €ro IMojajepKaHue B
mporecce Ku3HenessTeapHoCcTH. DyHKIMOHATbHAST CHUCTeMa OpraHoB. TKaHW pPacTEHHA. OK 04
TkaHnu >KMBOTHBIX W 4edoBeka. Opranbl pacteHnid. OpraHbl M CHCTEMBI OPraHOB
KUBOTHBIX M YeJIOBEKa. 3HAUCHHE OTIOPHI, TBM)KCHHUS, TUTAHUS, IBIXaHUS, TPAHCIIOPTa
BEIIECTB, BBIJICIICHHS, 3allIUThL. 3HAYCHUE MPOSBICHUS Pa3IPAKUMOCTH U PETYISIINN
Tema 2.2. OcHoOBHOE coep:KkaHue
Dopmbl PA3MHOKCHUS | TeopeTnueckoe o0yueHune 1
OpraHusmMoB @opMBI Pa3sMHOXKEHUSI OpraHu3MoB. becrnosoe u monoBoe pa3MHOXKeHHe. Bujbl
0€ecrosoro pa3MHOXKEHMs: NPOCTOE JeJeHHE HaJaBOE, IOYKOBaHUE, Pa3MHOXKEHHE OK 02
CIIOpaMH, BEreTaTMBHOE pa3MHOXKEHHe, (parMmeHTanus, KioHupoBaHue. [lonoBoe
pa3MHOKEHHE.
Tema 2.3 OcHoBHOE conepxaHue
Onrorenes TeopeTnueckoe o0yueHue 1
KHMBOTHBIX M Ye/lOBeKa l'amertorene3 y xuBoTHBIX. CrnepmaTtoreHe3 W ooreHe3. CTpOCHHE IMOJIOBBIX KIIETOK.
OmnonoTBOpeHne ¥ SMOpUOHAILHOE  pa3BUTHE  JKUBOTHBIX.  [lapTeHorenes. OK 02
DOMOpuorenes (Ha mpuMepe JaHreTHuka). Ctaguu aMOproreHesa.
Poct u pazButme xuBoTHbIX. [locTamOpuonanbHblii mepuoi. IIpsmoe u Hempsimoe OK 04
pa3Butue. Pazsurue ¢ meramopdo3om y 6eCriO3BOHOUHBIX M MO3BOHOYHBIX )KHBOTHBIX.
Craguu TOCTAMOpPHUOHAIBHOTO Pa3BUTUSL Yy JKUBOTHBIX M 4eJoBeka. [lepuopbl
OHTOT€HEe3a ueloBeka. buonornueckoe crapeHue u cMepThb. [ 'epoHToI0THS
Tema 2.4, Omnrorene3 | OcHOBHOE CO/lep:KaHUE OK 02
pacTenui Teopernueckoe o0y4enue 1 OK 04

l'amerodutr u cnopodur. PazmHokeHue u paszButue Bojaopocield. PasmHOXkeHue u
Pa3BUTHUE CIIOPOBBIX pACTEHUU. Pa3MHOXEHHE M pa3sBUTHE CEMEHHBIX pacTeHUl. PocT.
[lepronbl OHTOTEHE3a pacTEHUI

Tema 2.5. OcHOBHBIE

OcHoBHOE conepkaHue
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NOHATHUSA F'’CHCTHKH

Teopernuyeckoe o0y4enne

I'enerka kak Hayka O HacJIEICTBEHHOCTH U HM3MEHYMBOCTH OpPraHu3MoB. OCHOBHbIE
IFEHETUYECKUE MOHATHS M cuMBOJIbL. ['eH. I'eHoTun. ®deHotumn. AJuieabHbBIE TI'EHBI.
AnbTepHaTHBHBIE NTPU3HAKU. JIOMUHAHTHBIA M PELECCUBHBINA MpU3HaKu. ['omo3urora u
rerepo3urora. Ywucras  suHusA. [uOpuapl.  OCHOBHBIE  METOABI  I'€HETHKHU:
rUOPUA0TIOTMUECKUH, TUTOJOTHYECKHE, MOJIEKYJIIPHO- T€HETHUECKHE

OK 02

Tema 2.6. 3akoHoMepHOCTH
HaCJIeI0BAHUS

OcHoBHOE€ CoacpKaHue

Teopernueckoe odyueHue

3akoHOMEpHOCTH oOOpazoBaHusi ramer. 3akoHel [. Menaens: MounoruOpumaHoe
ckpernuBanue. [IpaBmio JOMUHHpPOBAaHUS. 3aKOH €IWHOOOpa3usi MEPBOTO MOKOJICHUS.
3aKkoH paciieryieHuss Tpu3HakoB. l{uTonormueckue OCHOBBI  MOHOTHOPHIHOTO
CKpelMBaHMs. ['Wmore3a YHCTOTBI TrameT. AHaIM3UPYIOIIEE  CKpElIMBaHUE.
JurnOpuaHoe CKpemmuBaHWE. 3aKOH HE3aBUCHMOTO HACIEIOBaHUS IPU3HAKOB.
[TonurubpuaHoe HacleJOBaHUE U €r0 3aKOHOMEPHOCTH.

IIpakTHyeckue 3aHATHSA

Pemienne 3amad Ha onpeneneHWe BEPOSITHOCTH BO3HUKHOBEHHUSI HACJEICTBEHHBIX
MPU3HAKOB MpPU MOHO-, M-, MOJUTHOPUIHOM M aHATU3UPYIOUIEM CKpEIIMBAHUU,
COCTaBJICHUE T€HOTUITNYECKHUX CXEM CKpEIIMBaHUs

OK 02
OK 04

Tema 2.7. Bzaumopaeiicteue
I'€HOB

OcHoOBHOE coiep:KaHue

Teopernyeckoe o0yueHue

I'enotun kak nenocTHas cucteMa. MHOXECTBEHHOE JAcicTBUE TeHoB. [lneioTpomnus.
MHoxeCcTBeHHBIN ayienu3M. B3anmopeiicTBue ajuienbHbIX reHoB. KomoMuHUpOBaHue.
B3aumonericteue HeawienbHbIX reHoB. KoMmieMenTapHocTh. Onuctas. [lonmumepus

IIpakTnyeckmne 3aHATHSA

Pemenune 3amau Ha ompeneneHHe BEPOATHOCTH BO3HUKHOBEHHUS HACIEACTBEHHBIX
OPU3HAKOB TPU  PA3IMYHBIX  TUMAX  B3aUMOJICHCTBUS TE€HOB, COCTaBIICHHE
TeHOTUITUYECKUX CXEM CKPEIIUBAHMUSI

OK 01
OK 02

Tema 2.8.
CuemieHHOe  HAacJIed0BaHHE
NPU3HAKOB

OcHOBHOE colep:KaHue

Teopernueckoe o0yuenue

3akonel T. Moprana. CremyieHHOe HacielIOBaHHE TI'E€HOB, HapyIEHHE CIEMJICHUS.
XpoMOCOMHasi TE€OpHUsl HACIEICTBEHHOCTH. ['€HeTHueckoe KapTUPOBaHHE XPOMOCOM.
Vcnonp3oBaHKME KPOCCHUHIOBEPA JUIsl COCTaBJIEHHUs] TEHETUYECKUX KapT XPOMOCOM

IIpakTHYecKkne 3aHATHSA
Pewrenne 3amay Ha oOmIpeneleHUE BEPOSTHOCTH BO3HUKHOBEHMS HACIIEICTBEHHBIX
IIPU3HAKOB IIPU CLEIUICHHOM HAcCJIEJOBAHUU, COCTABIECHUE TE€HOTUIIMYECKUX CXEM

OK 01
OK 02
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CKpEILIMBAaHUS

Tema 2.9. I'eHeTHKA moJ1a OcHoBHOe coep:xkaHue OK 01
Teoperudeckoe o0yueHue OK 02
XPpOMOCOMHBIA MEXaHU3M OIpEACNICHUs] ToJia. AYTOCOMBI M TIOJOBBIE XPOMOCOMBI.
['oMorameTHbIii ¥ TeTEPOraMeTHBIN NOJI. ['eHeTHYeCcKas CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHEIUIEHHBIX C TOJIOM
I[IpakTHYeckoe 3aHATHE
Pemenne 3amau Ha ompenesieHHE BEPOSITHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MIPU3HAKOB, CIETUICHHBIX C IMOJIOM, COCTABJICHHE T€HOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.10. OcHoBHoOE coep:xaHue
I'eneTnka venoBeka Teoperuueckoe o0yueHue
Kapunotun yenoBeka. MeToapl HM3y4eHUsT TEHETHUKH YEJIOBEKA: T'€HEaJOTHMYECKHUU, OK 01
OJIN3HEIOBBIN, TUTOTEHETUYECKUM, OMOXUMHUUYECKHH, TOMYISIITHOHHO-CTATHCTHYECCKHUH. OK 02
HacnencrBennbie 3a00ieBaHus YelOBeKa. | €HHbIE U XPOMOCOMHBIEC OOJIE3HU YeJIOBEKa.
bosie3nn ¢ HaclIeACTBEHHOW MPEApacloiOKEHHOCThIO. 3HAYCHHE MEIUIIMHCKON
T€HETUKH B TIPEIOTBPAICHUH U JICYCHUN TeHETUUECKUX 3a00JICBAaHUHN YEIIOBEKA
IIpakTnyeckoe 3aHsATHE
Pemrenne 3amau Ha omnpeneneHHE BEpPOSITHOCTH BO3HUKHOBEHMS HACIEICTBEHHBIX
MIPU3HAKOB, MCMOJB3YySl METOJbl T€HETHKH YEJOBEKA, COCTABJICHHE TI'€HOTUIIMYECKHX
cxeM ckpemuBaHus. [IpeacraBieHWe YCTHBIX COOOIIEHWH C Tpe3eHTAIMeld o
HACJIEJICTBEHHBIX 3a00JIeBaHUIX YeJIOBEKa
Tema 2.11. 3axkonomepHocTu | OCHOBHOE CO/lepPKAHUE
H3IMECHIHBOCTH TeopeTnueckoe o0yueHue
BzaumopneiictBue reHotuna u cpenbl npu ¢opmupoBaHuu Qpenoruna. MzmeHunBocTh
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIC NPHU3HAKU. BHIBI HM3MEHYMBOCTHU:
HACJEe/ICTBEHHasT M  HEHACJIEJACTBEHHAs. 3aKOH TOMOJIOTMYECKHX  psJIOB B
HacyeacTBeHHo# n3aMenunBocty (H.M. BaBuios).
Mopaudukanvonnas, wid (peHOTHUNHYeCKass HW3MEHYMBOCTh. Ponb  cpeabpl B OK 01
Moau(UKAITMOHHOW M3MeHUYUBOCTH. Hopma peakuuu npusHaka. BapuanuoHHbI pan u OK 02
BapHalMoOHHas KpuBasi. XapaKTepUCcTUKa MOJU(PUKATMOHHONH N3MEHYHNBOCTH OK 04

Hacnencrsennas, WU TE€HOTHUIINYECKast U3MEHYUBOCTbD. KomOunaTtuBHas
U3MEHYUBOCTD.

MyranronHass W3MEHYMBOCTb. BuUIbl MyTanui: TI€HHBIC,XPOMOCOMHBIE, T'€HOMHBIE.
IIprynHBI BOSHUKHOBEHUS MyTallUN
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IIpakTnyeckoe 3ansTHE
Pemenune 3amau Ha omnpeneneHue TuUNa MyTalUM INpU IE€pEAayde HaCIEICTBEHHBIX
IIPU3HAKOB, COCTABJICHNE F€HOTUIINYECKUX CXEM CKpEIIMBaHU

Tema 2.12. Ceiexuus
OpraHu3MoB

OcHoBHOE€ Coa€cpKaHue

Teoperuyeckoe o0yueHue

Cenekuusi Kak Hayka. MeTonbl CeleKIIMOHHOW paboThl. ['eTepo3nc m ero mpuyuHBbI.
HckyccTBeHHBIN OTOOP: MAacCOBBIM M WHIAMBUIYAJIbHBIA. ODTambl KOMOWMHAIMOHHOU
cenekiuu. CopTt, mopoa, mramm

ANTOPUTMBI ~ pellleHWe 3aJad Ha OMNpEACICHHE BO3MOXKHOTO  BO3HHUKHOBEHMS
HACJICICTBEHHBIX TPHU3HAKOB IO CEJIEKIHUH, COCTAaBJICHHE TE€HOTHUIUYECKUX CXEM
CKpEIIMBAHMSL.

OK 01
OK 02

KonTpoabHnas padora

Paznea 3. Teopusi 3BosIIOLMH

Tema 3.1. UcTopus
IBOJIIOLIMOHHOIO YYeHH S

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

[lepBBie »BOIIOLIMOHHBIE KOHIEMIUU. ['pagyanucTuueckas 3BOJIIOLMOHHAS KOHLEM NS
K.b. Jlamapka. JIBwxyme cuibl sBodonud. KpeanwoHmsm wu  TpaHchopMu3M.
Cucremaruka K. JIunnes u e€ 3HadueHne 1yist GopMUPOBAHUS UJIEU DBOJTIOITUN
[Ipeanocelmkn BOZHUKHOBEHUS JapBHHU3MA. DBOJIIOIMS BUIOB B mpupoje. boprda 3a
cymectBoBanue. EctecTBeHHbIi 0TOOD. [[MBEpreHus npu3HakoB U BUI000pa3OBaHUE.
OCHOBHBIE TIOJIOKEHUSI CUHTeTHYeCKOr TeopuH 3BoJitonuu (CTD). Ponb 3BotOIIMOHHON
Teopuu B GOPMUPOBAHUN HAYYHOUM KapTUHBI MUpa

OK 02
OK 04

Tema 3.2. Mukpo3BoOJIIOIUSA

OcHoOBHOE coiep:KaHue

Teopernyeckoe o0yueHue:

MHuUKpOSBOIIONMS ¥ MaKpOdBOJIOIMS KAk dSTambl 3BOJIONHMOHHOTO  IpoIlecca.
'eHeTndeckue OCHOBBI HBOJIOUMU. MyTanmuu M KOMOMHAIMM KakK dJIEMEHTapHBIN
IBOJIIOIMOHHBIN MaTepuai. [lomymsust Kak aeMeHTapHast €IMHHLA SBOJOIHH.
JiBmwxymue cuibl (pakTopsl) 3BONONMH. MyTalMOHHBIN Tpolece U KOMOMHATHBHAS
U3MEHYHBOCTb. Murpanus. W3onsuus HOTYJISIIH: reorpaguyueckas
(mpocTpaHcTBeHHas1), Ouosoruueckass (penpoaykTtuBHasi). EcrecTBeHHBIH 0TOOp -
HanpaBigomuil  ¢gakTop sBosonuU. bopsba 3a cymiecTBOBaHME Kak MEXaHHU3M
JIEWCTBUSL €CTECTBEHHOro oTOOpa B momymauusx. Bung m ero xpurepuu (IpHU3HAKH).
Bunoobpa3oBaHue Kak pe3yabTaT MUKPOIBOJIIOIUH

OK 02

Tema 3.3. MakpodBoJnronust

OcHOBHOE coep/kaHue

OK 02
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Teopernueckoe o0yueHue:

MakposBomtouus. DopMbl U OCHOBHBbIE HampaBiieHHs MakposBoiouuu (A.H.
CesepuoB). Ilyrm  gocTmwkeHuss  OMOJIOTHYECKOTO  mporpecca:  apoMopdos,
uaMoananTanus, oomas aereHepanus. MeTonbl H3ydeHHS MaKpPO3BOIIONUHU. 3aKOH
3apojsimeBoro cxojacta (3akon K. bapa). buorenernueckuii 3akon (3. I'ekkens, @.
Mitosep). OO1ue 3aKOHOMEPHOCTH (ITpaBUiIa) BOJIOLIMHI

Tema 3.4.
Bo3HUKHOBeHHE M Ppa3BUTHE
JKM3HHU Ha 3eMJie

OcHoBHOE€ CoA€cpKaHuE

Teopernueckoe o0yueHue:

I'nmoresnr n TECOpHUHN BO3HUKHOBCHUA KHU3HU Ha 3emie: Kp€allnOHU3M,
CaMOIIPOM3BOJIbHOE  (CIIOHTAHHOE)  3apO’KJIEHHE,  CTAlMOHAPHOE  COCTOSIHUE,
nancnepmusi, 6uonos3. Hauano opranuueckoit sBosmonuu. [losiBieHre mMepBhIX KIETOK.
DBOJIIOIMST META00JM3Ma. DBOJIIOIUS TEPBBIX KIETOK. [IpoKapHoThl M 3yKapHOTHI
HponcxomneHne MHOT'OKJICTOYHBIX OPraHU3MOB. Bos3ankHoBeHE OCHOBHBIX oapcCTB
JYKapHoT.

OcCHOBHEBIE YCPThHl DSBOJIOHMKU PACTHUTCIBHOIO MHUpA. OcHOBHEBIE YCPThI SBOJIHOIMA
JKUBOTHOT'O MHpa

IIpakTnyeckue 3aHATHS:

[IpencraBiaeHre yCTHOTO COOOIIEHUS M JIEHTHI BpPEMEHH 10 OCHOBHBIM 3Tamam
BO3HMKHOBEHHUS M PAa3BUTHUS KUBOTHOTO M PACTUTEIHHOIO MHpPA, MOJATOTOBJICHHBIX 110
MIEPEYHIO0 HCTOYHUKOB, PEKOMEHJOBAHHBIX MTPENOoaBaTeIeM

OK 02
OK 04

Tema 3.5. IIpoucxo:kaeHue
YyeJIOBeKAa - AHTPONOreHe3

OcHOBHOE colep:KaHue

Teopernyeckoe o0yueHue:

AHTpomnosiorusi - Hayka o 4yejoBeke. CHCTeMaTHYeCKOe TOJIOKEHHE YeJIOBEKa.
CX0/aCTBO UeNioBeKa ¢ JKUBOTHBIMU. OTIHMYHKA YeIOBEKa OT )KUBOTHBIX. [IpsiMoxoxaeHue
U KOMIUIEKC CBSI3aHHBIX C HUM IIpU3HAKOB. Pa3BUTHE TOJIOBHOrO MoO3ra M BTOpPOU
CUTHAIBHOW cHucTeMbl. COOTHOIICHHE OHOJIOTHMYECKUX W COLMAIBHBIX (aKTOPOB B
AHTPOIIOT€HE3€E

OcCHOBHBIE  CTaauu  aHTpororeHe3a. JlpuonuTeku - TpPeAKd  4YEJIOBEKa U
4elnoBeKooOpa3HbIX 00e3bsH. [IpoToaHTpoI - MpeAlIeCTBEHHUK YeloBeKa. APXaHTpPOII -
npesHenmui yenosek. [lameoantpon - apeBHud 4yenoBek. HeoanTpom - 4YenoBek
COBPEMEHHOTO THUIIA. DBOIIOLKS COBPEMEHHOTO YEJIOBEKA.

Uenoseueckre packl. OCHOBHBIE OOJIBIINE pachl: €BPONEoHIHas (eBpa3uiickasi), HEerpo-
aBcTpanonHas (d3KBATOpUANbHAS), MOHTOJIOMHAS (a3MaTCKO-aMepHuKaHcKas). Bpems u
MECTO BO3HMKHOBEHUS YEJIOBEUECKUX pac. ENMHCTBO YeI0BEYECKHUX pac

OK 02
OK 04
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IIpakTHyeckue 3aHATHA:

Bpems u mytu pacceneHus denoBeKka Mo IutaHere. [IpucnocoOieHHOCTh YenoBeKa K
pa3HbIM YCIOBHSM cpensl. BrumsHue reorpaduyeckoit cpensl Ha MOPQOJIOTHIO U
(U3MOIIOTHIO YeToBeKa

3amuTa JIGHT BPEMEHM W MEHTAIBHBIX KapT B (¢opMaTe YCTHOTO COOOIICHUS,
IMOATOTOBJICHHBIX IMO NCPCYHIO HCTOYHHUKOB, PEKOMCHIOBAHHLIX ITPCTIOAABATCIICM

KonTtposabHas padora 2

Paznes 4. JxoJiorus

Tema 4.1. OcHOBHOE coepxaHue 11

Dkosoruueckue (akropsl u | Teopernieckoe odyueHue: 1

cpebl KH3HH Cpenpl  oOWTaHWS  OPraHW3MOB:  BOJHAs, HA3eMHO-BO3AYIIHAs,  ITOYBCHHAs, OK 01
BHyTpHOpraHu3MeHHas. DH3uKoXUMUYIECKHEe 0COOCHHOCTH Cpel OOUTaHUsT OPTaHU3MOB.
[IpucriocobneHnst OpraHu3MOB K XU3HH B Pa3HBIX cpenax. [ToHATHE 3KOIOTHYECKOTO OK 07
¢dakropa. Knaccudukanus sxonorunueckux gaxtopos. [IpaBuno munumyma 1O. JInbuxa.
3akon TosepanTHoctu B. llendopna

Tema 4.3. OcHoOBHOE coiep:KaHue

buocpepa -  ruaobannHas | Teoperudeckoe o0ydeHHe: 1

IKOJIOrHYiecKas cucremMa bruocdepa - xxuBas o6omouka 3emun. Pa3zButne npencraBieHuid o Ouocdepe B Tpymax
B.U. Bepnaackoro. O6imactu 6uocheps! u e€ cocras. JKuBoe BemecTBo 0nochepsl U ero OK 01
byHKIUH
3akoHOMEPHOCTH  cymiecTBoBaHMs  Owocdepbl. OcobOeHHOCTH  OMOChEphl  Kak OK 02
r00aNbHOM dKOcUCTeMBbl. J[MHAMU4Yeckoe paBHOBecwe B Ouocdepe. PurmMudHOCTH OK 07
sBieHrit B Ouochepe. KpyroBopoThl BemecTB W OHOTCOXMMHUYECKHE IIHKIIBL.
I'moGasibHBIE YKOJOTHUECKUE MTPOOJIEMbI COBPEMEHHOCTHU M ITYTH MX PEIICHUS

1

IIpakTH4eckue 3aHATHUA:

Peuienne nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33Ja4 Ha ONpEAeSieHUE IUIOLIAIN
HACaKJEHUI ISl CHIDKEHUS KOHIIGHTpAIlMM YIJIEKUCIIOro Ta3a B arMocdepe CBOEro
pEruoHa MpoKUBAHUS

Tema 4.4.

OcHOBHOE coep/kaHue
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Bausnue

TeopeaneCRoe oﬁyqeﬂne:

AHTPONOT eHHBIX AHTpOTIOTEHHBIE BO3JCHCTBUSL Ha OMocdepy. 3arps3HEHHs] KaK BHUJ aHTPOIIOT€HHOTO OK 01
BO3JICUCTBUS (XuMmuueckoe, usuyeckoe, Ouonocuueckoe, 0Omxoobl NPoOU3800CmMea u OK 02
nompebaenus'). AHTpONOreHHbIE BO3AEHCTBUS Ha aTtmochepy. BosgeiictBus Ha
runpochepy (3acpsA3HeHus U UX UCMOYHUKU, UCMOujeHusi 600). Bo3nehcTBUs Ha OK 04
mutochepy  (Oecpadayusi nougvl, Go30elicmeue Ha 20pHble Nopood, Heopa). OK 07
AHTPOTIOTEHHBIE BO3JICUCTBUS Ha OMOTHYECKHE COOOIIECTBA (Teca u pacmumenvbHbvle
coobujecmeaa, HCUSOMHBIU MUp).

IIpakTHyeckue 3aHATHA:
Pemienne TpakTUKO-OPMEHTHPOBAHHBIX  PACYETHBIX 33JaHUNl 10  COXPAaHEHUIO
MIPUPOTHBIX PECYPCOB CBOETO PETMOHA MPOKUBAHUS

Tema 4.5. Bausinue | OcHOBHOE coep:KaHue

COIMATBHOIKOJIOTHYECKHUX Teopernyeckoe o0yuenue:

¢pakrTopos Ha 310POBbe€ | 310POBBE U €ro cocTaBiAomue. MAKTOPHI, MOJIOKUTEIBHO W OTPULIATEIBHO BIUSIOIINE

YyeJ0BeKa Ha OpraHu3M 4YelloBeKa. BpemHble TPUBBIUKK: TIOCIEACTBHS U MPO(UIAKTHKA.

[IpoGmema TeXHOTEHHBIX BO3JCUCTBUI Ha 370pPOBBE YEIIOBEKa (DIIEKTPOMArHUTHBIE

moJist, ObITOBast XMUMHUS, U30BITOUHBIE IIYMbI, paJyaus U T.1.). AjanTtanus opraHu3ma OK 02
YyeloBeKa K (QakTopaM OKpYXKarolled cpepl. 3allUTHbIE MEXaHM3Mbl OpraHu3Ma OK 04
4eJI0BeKa. 310pOBbE H PAOOTOCIIOCOOHOCTD. OK 07

[punnunsr  GopmupoBaHus — 310poBbecOeperaromero  mnopeneHus. duznueckas
AKTUBHOCTbH U 3/I0POBbE.

I'pynmnbr 310poBbsi. OCHOBBI 3aKkanuBaHus. bUOXMMHMYECKHE acCMeKThl PalMOHAIBHOTO
nutanus. [IpaBuna 6e30mMacHOTO MCHOJIb30BaHUSI OBITOBBIX MPHOOPOB M TEXHHUUECKUX
YCTPOMCTB

IIpakTnyeckue 3aHATHS:

Ornpeznenenre CyTOUHOTO pallMoHa MUTAHUS

Coznanue WHIMBUAYAJIBHON MaMSTKH MO OPraHM3allMd pPalMOHAIBHON (u3nueckoit
AKTUBHOCTH

JlaGopaTtopHoe 3aHsiTHE :

JlaGopatopHasi paboTa Ha BBIOOD:

1. JlaboparopHas paboTa «YMCTBEHHas: pabOTOCIIOCOOHOCTb)»

OBnageHre MeTOJaMM OIpeE/eeHUsl NoKas3aTeiaeldl yMCTBEHHOM paboTOCnocoOHOCTH,
00OBsICHEHHE TOJYYEHHBIX PEe3yabTaTOB U (POPMYIMPOBAHHE BBIBOJOB (IMCBMEHHO) C
UCIOJIb30BAHNEM HAYYHBIX OHATUMN, TEOPUI U 3aKOHOB

2. JlaGopatopHas paboTa «BiusHue abMOTHYECKUX (PaKTOPOB HA yesloBeKa (HU3KUE U

24




BBICOKHE TEMIIEPATYPhI)»

N3ydyeHne MeXaHM3MOB aJanTallMM OpraHM3Ma YeloBeKa K HHM3KUM U BBICOKUM
TeMIIepaTypaM M OOBSCHEHHE MOJYYEHHBIX PE3YJIbTaTOB U (OPMYIMPOBAHUE BHIBOJIOB
(IMCHbMEHHO) C MCIOJIb30BAHUEM HAYYHbBIX MOHSITUHN, TEOPUHA U 3aKOHOB

KonTpouabHas padora 2
Paznen 5. buoJjorus B :KU3HU 3
Tema 5.2.4. Conepxanue OK 01
buorexnosoruu B | [IpakTHYecKHe 3aHATHS: OK 02
NMPOMBINIICHHOCTH PazButHe mpoMBbINILIEHHON OMOTEXHOJIOTHI U €€ IPUMEHEHHUE B KU3HH YeJIOBEKa, TIOUCK 1 OK 04
U aHanu3 HWHGOPMAIMK W3 PA3UYHBIX HMCTOYHUKOB (HAy4yHas W ydeOHO-HaydHas
JUTEpaTypa, CpeACTBAa MaccoOBOM nH(opMaIiu, cetb IHTEpHET 1 apyrue)
Keiicel Ha ananu3 wHOpPMAIMKM O Pa3BUTHH TMPOMBIINIJIEHHOW OWOTEXHOJOTUH (TI0
rpymnmnam)
Paznen 6. buoskojioruueckue Uccjaea0BaHUA
Tema 6.1. OcHoBHbIEe MeTOAbI | OCHOBHOE cO/IepPKaAHUE
0MO0IKO0JIOrHYECKHX Teopernyeckoe o0yuenue: 2 OK 01
HCccJae10BAHUN Hayuneiii  Mertog. Metoapl  OHMODKOJIOTMYECKHUX  HCCJIEIOBAHMUIA: MOJIEBBIC, OK 02
nabopaTopHbIE, IKCIIEPUMEHTAIbHBIE. MOHUTOPUHT OKPYXAIOIICH Cpebl: JTOKATbHBIN,
pErHOHAIBHBIN U TJI00ATbHBIN OK 04
Meroapl moucka, aHaiM3a W 0OpaObOTKM WHOOPMAIMHM O TPOEKTE B PA3THMYHBIX OK 07
HCTOYHHKAX
IIpome:xxyToUyHast aTTecTALUA 2
Bcero 72
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3. YcioBus peaju3alui NPorpaMmbl 001e06pa3oBaTe/IbHOI JHCHHILIHHBI

3.1. [lusi peaju3anuy NporpamMMbl JHCHUIIMHBI JI0JKHBI OBITH MPeIyCMOTpPEHbI
ciaeylole crennaabHble MOMeIeHns:

Kabuner «buonocuu», oOCHalIeHHBIH 000pyIOBaHUEM: MeOeNb, JOCKA, MEJl, HarjIsIHbIS
nocooust (KOMIUIEKThI Y4eOHBIX TaONUI, TUIAKATOB), TEXHUYECKHMMH CPEICTBAMH OOyJYCHHS:
KOMITIBIOTEP C YCTPONCTBAMHU BOCIIPOM3BENEHUS 3BYKA, MPHUHTEP, MYJIbTUMEIHA-IIPOEKTOP C
9KpaHOM, yKa3Ka-IIpe3eHTep Uil IPEe3eHTalHl.

JlabopaTtopusi, ocHalleHHass 000pyIOBaHUEM I MPOBEACHUS 3aHSATUN: MHUKPOCKOIIBI,
CEKYHJIOMEP, TOHOMETP, JabopaTopHas rnocysa (mpoOUpKHU, OACTABKU JUIsl TPOOUPOK, MTHUHIIETHI,
MIECOK, CTYNKH C IECTHUKaMH, INPEJAMETHbIE U IOKPOBHBIE CTEKJIAa, CTEKJISIHHbIE MaJ0YKH,
MpenapoBalibHbIE WIJbl, (UIbTpoBaibHasg Oymara (candeTku), CTakaHbl) T'MIIEPTOHUYECKUI
pacTBOp xyiopuaa Hatpusi, 3%-HbI pacTBOP MEPOKCHIA BOJOPOJA, PACTBOP HoMa B MOIUCTOM
KaJIu¥, TIULEPUH, KIyOHU KapToQess, JUCT 3J0JeU KaHaJCKOM, Mo pssOMHbI 0OBIKHOBEHHON
(psOMHBI WM TOMAaTA), JIyK pernyarblii, pa3BeJCHHbIE B BOJIE IPOKKH);

3.2. UudopmannoHHoe odecrnedyeHne peaaTn3amuu nporpaMmbl
Jlia peanuszanuu mporpaMMbl OMOIMOTEUHBIM (OHII 00pa30BaTENbHON OpraHu3alud JOJDKEH
UMETh TIeYaTHbIE W/WIM JJIEKTPOHHBbIE oOOpa3oBaTelbHble W HWHGOPMAIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHBIE JJISl MCIIOJIb30BaHUS B 00pa30BaTEIbHOM IpOLIECcCe, HE cTaplle MATH JIET ¢
MOMEHTA HU3/1aHusl.

JIuTeparypa

1. benser J.K., O6mas Ouonorust 10-11 k. y4a. mist o0meo0p. yupexa. 0a3oBbIi ypOBEHb
—11-e uz3n.- M.: Ilpocsemenue, 2018.

2. KoncrantunoB B.M., buosoruss mis mpodeccuii W CHEIUATBHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-Hay4yHOTO npoduieit (6-e uzm.), 2019.

3. benses I.K., Oemvmmr I'M., Kysuernosa JL.H. u ap. buosnorus (6a3oBbiii ypoBens). 10
knacc. —M., 2018.

4. HonueBa A.IO. buonorusa. Bech mKoibHBIA Kypc B cxemax W Tabnumax. — M., 2018
Jlykarkun A.C., Pyuun A.b., CunaeBa T.b. u ap. buonoruss ¢ oCHOBaMHu 3KOJOTHH:
Y4eOHHK JJIs CTY[. YUpexkaAeHui Boicil. oOpa3oBanus. — M., 2018.

5. Mamontos C.I'., 3axapoB B.b., Koznosa T.A. buonorus: yueOHUK U1 CTYA. YUpPEKICHUN
BbICII. 0Opa3oBaHus (OakanaBpuar). — M., 2019.

6. CusornazoB B.U., AradonoBa W.b., 3axapoBa E.T. buonorusa. OO6mas Ouoiorus:
6a3oBbIi ypoBeHb, 10—11 xmace. — M., 2019.

7. CyxopyxoBa JL.H., Kyumenko B.C., VBanosa T.B. buonorus (6a3oBblif ypoBeHs). 10—
11 xnacc. — M., 2019.

8. Axwmenosa, T. U. buonorus : yue6noe nmocodbue / T. U. AxmenoBa. - Mocksa : PI'VII,
2020. - 150 c. https://znanium.com/catalog/product/1689573m (QnexTpoHHas
OoubnroTeyHas cucreMa)

9. Eropos, A. C. Xumus juig xosiepke : yueonoe nocodue / A. C. Eropos. - PocToB-Ha-
Hony : ®enukc, 2018. - 559 c. - (Cpemnee mnpodeccroHanbHOe 00pa3oBaHue).
https://znanium.com/catalog/product/908852 (DnexTpoHHast OUOIHMOTEUHAS CUCTEMA)
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10. H.B.fpeiruna., buonorus: B 2 1. — M., 2018.

11. B.B.MapkuHoii., buosiorust: pykoBoJACTBO K IIPAKTUYECKUM 3aHATHUIM — M., 2019.

12. KoOGbisiHckuid B.A. ®@unocodust sxonorun: KpaTkuid Kypc: yue0. mocobue ajs By30B. —
M., 2018.

HuTtepHeT-pecypcesl

1. www.sbio.info (Bcst 6monorusi. CoBpeMeHHast OMOJIOTHS, CTaThH, HOBOCTH, OMOIHOTEKA).
www.window.edu.ru (Equnoe oxHO moctyma k oOpa3oBarenbHbIM pecypcam MHTepHeTa
o OuoJsiorun).

2. www.5ballov.ru/test (Tect mist aOUTYpHEHTOB IO BCEMY IIKOJIBHOMY KypCy OHMOJIOTHH).
www.vspu.ac.ru/deold/bio/bio.htm (TenexkomMmmyHUKAIIMOHHBIE BUKTOPUHBI TIO OMOJIOTHUU
— DKOJIOTHH Ha cepBepe BOpOHEKCKOTO YHUBEPCUTETA).

3. www.biology.ru (buonorus B OtkpbiToM Koymiemke. CalT COAEPKHUT DICKTPOHHBIN
yueOHHK 1o Ouosoruu, On-line TecTsl).

4. www.informika.ru (DOnekTpoHHBI Y4eOHUK, OOJBIION CIHUCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonoruueckas kaptuHa Mupa. Pa3znen KoMmbHOTEpHOro y4deOHHKa,
pa3paboTaHHOro B MOCKOBCKOM IrOCY/1apCTBEHHOM OTKPBHITOM YHUBEPCUTETE).

5. www.nature.ok.ru (Pemkume wu wucuesaommue KUBOTHbIe Poccum —  mpoekt
Okonoruueckoro neHtpa MI'Y um. M.B.JlomoHOCOBA).

6. www.kozlenkova.narod.ru ([dnas Tex, KTO YYHUTCS CaM H Y4YUT JPYTrUX; OYHO U
JMCTAaHIIMOHHO, OMOJIOTHH, XUMUH, JPYTUM TIPEIMETaM).

7. www.schoolcity.by (bruosorus B Bompocax u OTBETax).

8. www.bril2002.narod.ru (buonorus s MWKOIBPHUKOB. KpaTkas, KOMITakTHas, HO
JOCTAaTOYHO MOapoOHas uHbopmarus mo pasaenam: «OO0mas ouonorus», «boTtaHukay,
«3oosorusy, «YemoBex»).
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4. KoHTPOJIb 1 OlIEHKA Pe3yJIbTATOB 0CBOEHUs 00111€00pa30BaTeIbHOM TN CHUNIIHHBI

KoHTpoib W oOIEHKa pe3ylbTaTOB OCBOCHUSA  OO0IIE0Opa30BATEIBHON  AUCIUTLIUHBI
PacKpBIBAIOTCS Yepe3 MUCHUIUTMHAPHBIE PE3yNIbTaThl, HallpaBJICHHbIE Ha (JOPMUPOBAHKUE OOLIUX
1 Tpo(heCCHOHATBLHBIX KOMIICTCHIIMHI TI0 pa3jiesiaM M TeMaM COJIepKaHus ya4eOHOTO MaTepuaa.

Oo6mas Paznen/Tema Tun OIIEHOYHBIX
KOMIIETEHI[US MepONPUSITHIA
Paznen 1. Kuerka - crpykrypHo- | Konrponsnas pabora
dyHkunonanbHas ennHuna | "MoJieKyspHBbIi YPOBEHb
JKMBOI'0 OpraHu3aIum >KUBoro"
OK 02 Tema Nel. 1. 3aroJIHeHUE TaOJIMIIEI c
BHOJIOTHS KaK HayKa OITHCAaHHEM METOJIOB
MUKPOCKOTIMPOBAHUS C WX
JIOCTOMHCTBAMHU i1
HEJIOCTATKaMH.
3amnonuenne Tadmumel «Bxiian
YUEHBIX B pasBHTHE
OHOJIOT U,
OK 02 Tema Nel.2. 3amnoJIHEHHE  CPaBHUTEIBHOMN
OOmast xapaKTepUCTUKa XKHU3HU. Ta6HHHHV CXOJCTBA u
pa3uundii  KUBOTO WM HE
JKHBOTO.
OK 01 Tema Nel.3. ®poHTaTBHBIN OIIPOC.
OK 02 buonoruyeckn BaxkHble xuMudeckue | Iloaroroska YCTHBIX
OK 04 COEIUHEHMUS. COOOIIEHNH ¢ TTPe3eHTalueH
Brimonaenue Hu 3aIIuTa
71a00paTOPHBIX pabor:
«Omnpenenenne ButamuHa C B
MIPOJIYKTax MIUTAHUS,

«'mapodunpHO-rUIPOPOOHBIE
CBOJICTBA JIUTTUJIOBY

0K 01 Tema Nel.4. OueHuBaemMas JIHUCKYCCUS 10
0K 02 CtpykTypHO-()yHKIIMOHAIbHAS BOIIPOCaM JICKIIUH.

Pa3zpaboTka MEHTAJIbHOM
OK 04 OpraHu3aius KJIeToK.

KapThl 10  KJIacCU(UKAIHH
KJICTOK M HMX CTPOCHHIO Ha
PO- U YKAPUOTHYECKHUX H TIO
[IapCTBaM B MUHU T'PYIINAaX.
Beinosaenue W 3ammra
1a00paTOPHBIX paboT:
«CTpoeHue KieTkH (pacTeHus,
JKUBOTHBIE, IpUOBbI) u
KJIETOYHbIE BKJTIOUEHUS
(xkpaxmar,
KapOTHUHOU B, XJIOPOTIACTHI,
XPOMOILIACTHI ),
«[Iponunaemocts MeMOpaHBbI
(Tma3Monu3, IeTIa3MoIIn3)»

OK 01 Tema Nel.s. CrpykrypHo- | ®poHTaIBHBIN ompoc
OK 02 (GyHKIMOHATIBHbBIE daxTopsl | PazpaboTka rimoccapusi.
HACJIeICTBEHHOCTH. Pemienne 3aja4 Ha
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OTIpe/IeTICHNE
HOCIIEZI0BATEIIBHOCTH
HYKJICOTUIOB

OK 01
OK 02

Tema Nel.6.
[Iporecchl MATPUYIHOTO CHHTE3A.

OpPOHTAIBHBIN OIIPOC

Tect «lIpomeccsl MaTpuyHOTrO
cuHTe3a» Pemenuwe 3amau Ha
oIpeneseHue
IIOCJIEI0BATEIILHOCTH
aMHUHOKHCIIOT B  MOJIEKYJIE
Oenka.

Pewenne 3a7a4 Ha
ompeneseHue
IIOCJIEI0BATEIHOCTH
aMHUHOKHCIIOT B  MOJIEKYJIE
Oenka B ciaydae W3MEHEHUS
IIOCJIEI0BATEIILHOCTH
Hykineotnios JJTHK.

OK 02
OK 04

Tema Nel.7.
Hexknerounsie popmbl )KU3HI

@pOHTAIBHBIN ONPOC
IToaroroBka YCTHBIX
COOOIIEHNN ¢ Tpe3CHTAIHEH
(BupycHble M OakTepHalIbHbIE
3a00JIeBaHUSL. OO6mme
TTPHHIIAITBI WCTIOJTb30BAHHUS
JIEKapCTBEHHBIX BELIECTB.
OcobeHHOCTH MIPUMEHEHUS
AHTUOMOTHKOB).

OK 02

Tema Nel.8.
OOMeH BemiecTB M TPEBpAIlCHUE
SHEPrUU B KIETKE

®poHTATBHBIN OIPOC.
3anoJHEHWE  CPaBHUTEIBLHOU
TaOIUIBI XapaKTEePUCTUK
TUTIOB OOMEHA BEIIECTB.

OK 02
OK 04

Tema Nel.9.
JKU3HEeHHBIN LUK KIETKH. MHUTO3.
Metios.

OOcyxeHre 10 BOIpOcam
nexkuuu. Pa3paboTka JIEHTHI
BPEMEHH KU3HCHHOTO ITHKJIA.

Pasnea 2. Crpoenne m (pyHKumm
OpraHusma

KonTponbhas pabora
"CtpoeHnue u dbyHKIMH
opranusma'

OK 02
OK 04

Tema Ne2.1.
Crpoenue opranusma.

OnenuBaemMasi IUCKyCCHUS

Pa3pabotka MEHTaJIbHOMN
KapTbl TKaHeW, OpraHoB H
CHCTEM OpraHOB OpraHU3MOB
(pactenus, KHUBOTHBIE,
YeJIOBEK) c KpaTKoi
XapaKTepUCTUKON X QYHKIIHIA
[TonroToBka u mpencTaBiieHUe
YCTHBIX coo0LIeHNH c
npe3eHTanued  (MMMYHUTET,
UHQEKIMOHHbIE 3a00JIeBaHMs,
AMUJEMHH, BaKIIMHALIUSA).

OK 02

Tema Ne2.2.
@DopMBI pa3MHOKEHHUSI OPTaHU3MOB.

OpOHTAIBHBIN OIIPOC.

3amosiHeHHe  TaOJHUIBI c
KpaTKOW XapaKTepUCTUKOU U
IpuMepaMu hopm
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Pa3MHOKCHUA OPpraHnu3MOB

OK 02 Tema Ne2.3. Pa3zpaboTka JEHTBI BpEMEHHU C

OK 04 OHTOreHe3 )KMBOTHBIX U YEJIOBEKa XapaKTEePUCTUKOU ITAIoB
OHTOI'eHe3a OTZACIBHOU
TrpyIHIon YKUBOTHBIX u
YeJoBeKa 10 MUKPOTPYIamM
Tect/ompoc.

OK 02 Tema Ne2.4. CocraBnenue KU3HEHHBIX

OK 04 OHnTorenes pacreHuit LUKJIOB PacTeHUU MO OTAesaM
(MOXOBU/IHBIC, XBOILEBUIHBIC,
MaropPOTHUKOBHTHEIE,
TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02 Tema Ne2.5. Pa3paboTka rioccapusi.

OCHOBHBIE TIOHSITHS] TEHETUKH Tecr.

OK 02 Tema Ne2.6. Tecr.

OK 04 3aKOHOMEPHOCTH HACJICTOBAHMS. PazpaboTka rioccapust
Pentenue 3a/1a4 Ha
oTIpeJieIeHne BEPOSTHOCTH
BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX ~ MPHU3HAKOB
npu pa3IMYHBIX THIax
B3aUMOJCUCTBUA T€HOB,
COCTABIICHWE TEHOTHITMYECKUX
CXEeM CKPEIIMBAHUSI.

OK 01 Tema Ne2.8. Tecr

OK 02 CueruieHHOE HacnenoBaHue | Pa3paboTka rioccapusi.

MPU3HAKOB. Penrenue 3aga4 Ha
oTpeeNieHue BEPOSITHOCTH
BO3HHKHOBEHUS
HACJIEJCTBEHHBIX  IPU3HAKOB
npu CIICTUICHHOM
HAcJEJOBaHUM, COCTaBIICHHE
TCHOTUITMYECKUX cXem
CKpEIIBaHMS.

OK 01 Tema Ne2.9. Tecr.

OK 02 ['eneTuka moma PazpaboTka rioccapusi.
Pemenne 3amaq Ha
olpeeNieHre BEPOSITHOCTH
BO3HHKHOBEHUS
HACJIC/ICTBEHHBIX  NPU3HAKOB,
CLIETIJICHHBIX c H0JIOM,
COCTaBJICHHE TE€HOTUITMYECKUX
CXE€M CKpeIlMBaHUsl.

OK 01 Tema Ne2.10. PazpaboTka rnoccapusl.

OK 02 [eHeTHKA YeTOBEKA. Pemenune 3a1a4 Ha
oTpejieieHne BEPOSATHOCTH
BO3HUKHOBEHUS

HACJICACTBCHHLIX IIPHU3HAKOB,
HCIIOJIb3YSd MCETOJAbl T'CHCTUKHU
YCJIO0BCKaA, COCTaBJICHUC
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T'CHOTUIINYCCKUX CXEM

CKpELINBaHUSA. [ToaroroBka
YCTHBIX coo0IeHNH C
IIpE3eHTalueN 0
HaCJIEICTBEHHBIX

3200JIEBAaHIX YEJIOBEKA.

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTU U3MEHYHBOCTH

Tecr.

Pemenne 3aj71a4 Ha
OIpPENCIICHUE THUIIA MYyTaluu
npu nepenaye
HACJICJICTBEHHBIX TPU3HAKOB,
COCTaBJICHUE TEHOTHITMYECKUX
CXEM CKpEIIBAHUS.

OK 01
OK 02

Tema Ne2.12.
Cenekiusi OpraHu3MOB

Tecr.

PazpaboTka rimoccapusi.
Pemenune 3a/1a4 Ha
oTpe/eIIeHUe BO3MOJKHOTO
BO3HUKHOBEHUS
HACJICJICTBEHHBIX ~ IPH3HAKOB
M0 CEJICKIIMH, COCTaBJICHUC
TCHOTHUITHYECKUX cXeM
CKPCIIHBAHMSI.

Pasznes 3. Teopusi 3BoIIOLIMHU

KonTponbHas pabora
"Teoperuueckue ACIIEKThI
3BOJIIOIUH KU3HU Ha 3emiie"

OK 02
OK 04

Tema 3.1.
Hcropust 3BOJIIOITMOHHOTO YUCHHSI

®poHTaTBHBIN OIPOC.
Pa3paboTka mneHTBI BpEeMEHH
pa3BUTHUS IBOJIIOLIMOHHOTO
YUEHHUSI.

OK 02

Tema 3.2.
MuKpO3BOTIOLMS

®poHTaTBHBIN OIIPOC.

Pa3paboTka rioccapus
TEPMHHOB.

OK 02

Tema 3.3.
Makpo3BoTIOLMS

OrnenuBaeMast
Pa3zpaboTka
TEPMHUHOB.

JUCKYCCH.
rioccapus

OK 02
OK 04

Tema 3.4.
Bo3HUKHOBEHHE W pa3BUTHE KU3HHU
Ha 3emiie

@OpoHTANBHBIHN OIpocC.
[ToaroToBKa W IpeaCTaBICHUE
YCTHOTO COOOIIEHHUS W JIEHTHI
BPEMEHH BO3HUKHOBEHUS U
pa3BUTHUS KUBOTHOTO u
pacTUTEIHLHOTO MHUpA

OK 02
OK 04

Tema 3.5.
IIpoucxoxaenue
AHTPOIIOrEHES.

YCJIOBCKa —

OpOHTAIBHBIN ONIPOC
Pa3zpaboTka J€HT BpeMeHU H
MEHTAaJIbHBIX KapT Ha BBIOOD:
"OBomonus COBPEMEHHOTO
gyenoBeka"', "Bpema u nyrtu
pacceneHuss ~ 4YelIoBEKa IO
mIaHere", "Bausnaue
reorpaduueckoil  cpeapl Ha
MOpP(hOJIOTHIO U (PU3HOJIOTHIO
yeoBeKka', "UenoBedeckue
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pacel", 00cyxIeHue

Paznen 4. JDxoJiorus KonTpoabHas pabora
'"TeopeTuyeckue aCMeKThI
K0JIoruu"
OK 01 Tema 4.1. Tect 1m0  9KOJOTUYECKUM
OK 07 Okonorndyeckue (GakTopel W cpensl | pakTopaM W CpeaaM  KH3HH
KU3HH. OpPraHN3MOB.

OK 01 Tema 4.2. CocraBnenue cXeM

OK 02 [Monmynsmus, COO0O0IIEeCTBa, | KPYTOBOPOTA BEIIIECTB,

OK 07 9KOCHUCTEMBI UCIIOJIb3Ys MaTepHualbl

JICKITUH.
Pemenue MIPAKTHKO-
OPHUEHTUPOBAHHBIX PACUETHBIX
3aaHui o MEePEHOCY
BEIIECTBA H  DJHEPrUU B
DKOCHCTEMax C COCTaBJICHUC
TPOUIECKUX neneun u
ApaMuzx O6romMaccsl u
SHEPTHUH.

OK 01 Tema 4.3. OnennBaeMasi IMCKYCCHSI.

OK 02 buocdepa - rinobanbHas | Tecr.

OK 07 9KOJIOTHYECKas CHCTEMA. Pemenue TIPAKTHKO-
OPUEHTUPOBAHHBIX PaCUETHBIX
3a1a4 Ha orpezeneHue
IIOHIAAM  HACAKICHUM  AJs
CHIDKCHHUS KOHIEHTpaluu
YIJIEKUCIIOTO rasa B
aTMocdepe CBOEro peruoHa
IPOXKUBAHUSI.

OK 01 Tema 4.4. Tecr.

OK 02 Biusinue antponoreHHsix ¢akTopoB | Pemenue MIPAKTHUKO-

OK 04 Ha Ouocadepy. OPHEHTHPOBAHHBIX PACUETHBIX

OK 07 3aJaHU 10  COXPAHEHUIO
MPUPOJIHBIX PECYPCOB CBOETO
peruoHa mpo>KMBaHUS.

OK 02 Tema 4.5. OueHuBaemasi JUCKYCCHUs

OK 04 BnusiHue couuanbHOAKONIOTHYECKUX | BIMOMHEHUS — MpakTUYECKUX

OK 07 (hakTOpOB Ha 3I0POBBE UETOBEKA 3a/laHUM: "Onpenenenue

CYTOYHOTO pallMOHA MUTAHUS",
"Co3gaHue UHIUMBUYATBHOU
namMsATKAd [0  OpraHu3aluu
palnoHaIbHOW  (U3NYECKOM
AKTUBHOCTH"

Bremmonnenne — nmabGopatopHoit
paboThI Ha BHIOOP:
"YMcTBEHHas
paboTocmnocoOHOCTB",
"Brnusiaue a0MOTHUYECKHUX
(bakTOpOB Ha yelOBEKa(HU3KHE
U BBICOKHE TeMIeparyphl)"”
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IIpodeccuonanbHo- 3amura Keiica: mpeicTaBlIeHNe

OPHEHTHPOBAHHO COJEPKAHUE pE3yJAbTAaTOB PEILIEHUS KEMCOB

Pa3zpnes S. buosiorusi B Ku3HU (BBICTYILIICHUE c
Ipe3eHTalMen).

OK 01 Tema 5.2.4. BoinonHenue kelica Ha aHaIu3

OK 02 [IpompbinuieHHast OMOTEXHOJIOTHS uHpOpMAlUK O  Pa3BUTHH

OK 04 IIPOMBILUIEHHOU
OroTexXHOJO0rui (1o rpymnmnam),
IPEJICTaBICHUE  Pe3yJIbTaTOB
pEeLICHUST KENCOB.

Paznen 6. bBuoskosoruyeckue | [IpencraBinenue pe3ynbraToB
HCCJIeJ0OBAHUA BBITIOJTHEHMSL.

OK 01 Tema 6.1. BoinonHenne  mabopaTopHbIX

OK 02 OcHoBHbIE METO/bl | paboT Ha BBIOOD B

OK 04 OMOSKOJIOIMUECKUX UCCIIeI0BaHNUN MUHUTPYIIAaXx:

OK 07 BnusHue Ttemmeparypbl  Ha
pocT W  (DU3HOJIOTHUECKYIO
aKTUBHOCTh JPOKKEBBIX
KJIETOK.

Binsinue yrineBosoB Ha pocT U
(bU3N0IOrHUECKYIO
aKTUBHOCTh JPOKEBBIX
KJIETOK.

Coueranue BIIUSTHUS
TEeMIIepaTypbl U YIJI€BOJOB Ha
pocT W  (DU3UOJOTHUECKYIO
aKTUBHOCTh JPOKKEBBIX
KJIETOK.
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