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a 3acegaHu MeToJIn4ecKoro coBera 3am. nupekropa no YIIP
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PaGowass mporpamma cocTaBieHa Ha  OCHOBe TpeOoBanmii ~ DexepainbHOTO
00pazoBaTENBPHOTO CTaHIApTa CPENHEro OO0mEero oOpa3oBaHUs, YTBEPKIACHHOIO MPUKA30M
Muno6paayku Poccum ot 17.05.2012 Ne 413 (pen. ot 12.08.2022) «O06 yTBepKIeHHU
(dbenepaTbHOTO  TOCYJAapCTBEHHOTO  OOpa30BaTEIBHOTO  CTaHAApTa  CPEIHEro  OOIIero
oOpazoBanus» (3apeructpupoBano B Muntocte Poccun 07.06.2012 Ne 24480), ®I'OC CIIO no
npodeccun 09.0.04 Hanagunk annapaTHBIX U IPOrPAMMHBIX CPEACTB HH(POKOMMYHHUKAIIMOHHBIX
cucreM, yTB. [Ipukazom Munobpnayku Poccun ot 02.08.2013 Ne 802 (pea. ot 01.09.2022) «O06
yTBepKIEeHUH (heaepaTbHOT0 TOCYJapCTBEHHOTO 00pa3oBaTENbHOTO CTAaHIApTa CPEIHETO
npodeccuoHasibHOro obpaszoBanusi 1o mnpodeccun 09.01.04 Hamaguuk anmapaTHbIX U
MIPOTPAaMMHBIX CpPEACTB WH(POKOMMYHHUKAIIMOHHBIX CHUCTEM (3aperucTpupoBaHo B MuHIOCTE
Poccun 20.08.2013r. Ne 29611) u nonoxenuit denepanbHoil 00pazoBaTeIbHON MPOrpamMMbl
cpenHero oOmiero o0Opa3oBaHUS, YTBEPXKIACHHOW mpukazoM MwuHnpocBemenus Poccunm ot
21.10.2022 Ne 1014 (3apeructpupoBano B Muntocte Poccun 22 nexabpst 2022 r. N 71763), ¢
yuerom Paboueii mporpaMMbl BOCTIUTAHUSI.

Pa3paboTunk: Jre3oBa Jluana OneroBHa
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1. HACIIOPT PABOYEHN TPOT'PAMMBI YYEBHOT O IIPEJIMETA BHOJIOT U

1. Mecrto yueOHOIi npeaMera B CTPYKType o0pa3oBareibHoi nporpammsl CIIO:

Pabouas nmporpamMma yueOHOT0 mpeaMeTa SBISIETCS YacThI0 00pa30BaTeIbHON MPOrpaMMBI
cpenHero mpodeccuonansHoro obpazoBanus B coorBerctBuu ¢ ®I'OC CIIO mo mpodeccuun
09.01.04 Hanmaguuk anmapaTHbIX ¥ IPOrPAMMHBIX CPEACTB HHPOKOMMYHHUKAITUOHHBIX CUCTEM.

VY4eOHbIl MpeaMeT BXOOUT B 00me00pa3oBaTeNbHBIA YYEOHBIH LUK y4eOHOTO IjIaHa
M3y4aeTcs Ha 0a30BOM ypOBHE.

ean 1 ni1anupyemsle pe3yabTaThl ocBoeHus npeamera BUOJIOI'UA:

Heasmu nzydyenus: npeavmera BUOJIOI'US saBasirores:

Conepsxanue mporpammbl ob6meoOpazoBatenbHoro npeamera «bUOJIOT'US» wampaBneHo Ha
JOCTHKEHHE PE3yJIbTaTOB €€ u3ydeHus: B cooTBeTcTBUM ¢ TpeboBanusimu GI'OC COO c yuerom
npodeccuonansHoi HanpasiaenHoct ®I'OC CIIO.



Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeH Ui

Ilinanupyembie pe3yiabTaTbl ocBoeHus [IPEJJMETA

MeTaHpe)flMeTHble, JJUIHOCTHBIC

IIpeameTHbIe

OK 01. Beibupath
CIOCOOBI peLIeHUs
3amad
npo¢eCCHOHAILHON
JEeSTEIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yactu TPYAOBOI'0 BOCIIUTAHUA:

K TpyAay,
[IEHHOCTH MacTePCTBa, TPYAOTI00uE;

- TOTOBHOCTH OCO3HaHueC

- TOTOBHOCTH K aKTHBHOM JACATCIIbHOCTHU

TE€XHOJOTHYECKON 51 COIMaJIbHOM
HaIpaBJIEHHOCTH, CHOCOOHOCTD
WHUIUAPOBATH, TUTAHHPOBATh U
CaMOCTOSITCIGHO ~ BBIMIOJHATH ~ TaKyIO
NesITeNIbHOCTD;

- HWHTEpPEC K pas3au4yHbiM cdepam

poeCCHOHAIIBHON JIEATETLHOCTH,
OBnaneHue YHUBEPCATbHBIMU YI€OHBIMHU
MO3HABATEILHBIMHU JCHCTBHUSIMH:

a) 0a30Bble JIOTHYeCKHe JIeliCTBHUS:

- CaMOCTOATETBHO (OPMYJIUPOBATh U

aKTyallu3UpOBaTh npobiiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIIMBATh CYIIECTBEHHBIN

MPU3HAK MJIM OCHOBAHUSA I CPAaBHEHHUS,
Kiaccuukanuu u 0000IICHUS;

- OmpenensTh IeNd  JeSTeNbHOCTH,
3a/laBaTh MapaMeTpbl U KPUTEPUHU HUX

JOCTHUIKCHHUA

- copMHUpoOBaTH 3HAHUS O MECTE M POJM OMOJOIMU B CUCTEME €CTECTBEHHBIX
HayK, B ()OpPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAay4YHOH KapTHHbBI MUDA, B
MO3HAHUU 3aKOHOB MPUPOJBI M PELUICHUH >KU3HEHHO BAaXKHBIX COIMAJIBHO-
3TUYECKUX, SKOHOMHUECKUX, SKOJIOIMUECKUX MPOOJIEM YEI0BEYECTBA, a TAKXKE B
pElIeHUH BOMPOCOB PAallMOHATBHOIO IMPUPOIONOIb30BaHUS; B (POPMUPOBAHUHI
LIEHHOCTHOTO OTHOILIEHUS K TMpupoje, OOIIEeCTBY,

POCCHUICKMX W 3apyOEKHBIX YUYEHBIX - OHOJIOTOB B pa3BUTHE OWOJIOTHH;

YeIIOBEKy; O BKJIAJIe
(GYHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIsl PEICHUs] dKU3HEHHBIX IPooIieM,
- YMETh BJIAJICTh CHCTEMOM OMOJIOTMYECKUX 3HAHHA, KOTOpas BKIIOYACT:

OCHOBOIIOJIArafoIe OHMOJIOTMYECKUE TEPMHUHBI W TOHSATHS (KU3Hb, KIICTKa,
TKaHb, OpraH, OpraHu3M, BUJ, TOMYJISAINS, SKOCHCTeMa, OMOIIeHO3, buocdepa;
roMeocTas, HMMYHUTET, OuOCHHTE3 Oenka,
caMOperyJIsIus,

METa0O0IH3M, KJICTOYHBIH

OMOMONIMMEpPBI,  JTUCKPETHOCTb, CaMOBOCIPOU3BECHUE,
HACJIEJICTBEHHOCTh, U3MEHYHBOCTh, JHEPT03aBUCUMOCTb, POCT U Pa3BUTHE);

Oouosornueckre Teopuu: kietouHas teopus T. IlIBanna, M Ilneiinena, P.
BupxoBa; kinoHanpHO-ceIeKTUBHOr0O nMmyHurera I1. Opnux, .M. MeunnkoBa,
XpPOMOCOMHasi Teopusi HacieacTBeHHOCTH T. Moprana, 3akOH 3apOJbIILIEBOrO
cxoacta K. bapa, sBomtounonHas teopus Y. JlapBuHa, CUHTETHYECKas: TEOPUS
IBOJIIOLIMM, Teopusi aHTpornoreHe3a Y. JlapBuHa; Teopus Ouoreomenosza B.H.
Cykau€éBa; yuenus H.M1. Basunosa -

IIPOUCXOXKACHUA KyJIbTypHbIX pacteHuil, A.H. CesepuoBa - o nyTsIx

o llentpax wmHOrooOpazus u

HarpasieHusx sBosouun, B.M. BepHanckoro - o 6uocdepe;

3aKOHBI (€MHOOOpa3Hus IMOTOMKOB TIEPBOTO TOKOJICHHS,
NPU3HAKOB, HE3aBHCUMOTO HACIIe0OBaHUs TPU3HAKOB . MeHens, CIeTIeHHOT O
HacJleJOBaHWs NPU3HAKOB W HapylleHWs cuerieHns reHoB T. Moprana;

paclICTNICHU A




- BBISIBJIATD 3aKOHOMCPHOCTHU u

MPOTUBOPEUYHST B  PacCMaTpUBAEMBbIX
SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B AECATEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LIEJIIM, OLEHHUBATh PUCKHU MOCIEACTBHI
JIeSITCIIbHOCTH;

- pa3BHUBAaTh KPEATHBHOE MBIIUICHUE MPU

PEIICHNH )XU3HCHHBIX HpO6J’I€M

0) 0a3oBble HCCIIeI0BaTeIbCKHE
NefCcTBUSA:
- BIIAJICTh HaBbIKAMU  y4eOHO-

HCCIIEIOBATENbCKOM u MPOEKTHOM
JESITETPHOCTH, HAaBBIKAMH pa3pelIeHUs

npobiem;

- BBISBJIATH TPUYUHHO-CIICICTBEHHBIC
CBSI3M M  AaKTyaJIM3UpOBaTh  3ajaugy,
BBIIBUTaTh TUIOTE3y €€  peIICHHUS,
HAXO/IUTh apryMEHTHI JUTSt

J0Ka3aTCJIbCTBa CBOUX YTBep)I(,HeHHI;'I,
3aJaBaTb mapaMeETpbl u KpUTCpUH
PCUICHHA,

- AHAJIM3UPOBATH IIOJIYYCHHBIC B XOIC€
PCUICHUA 3aJa4u
KPpUTHYCCKU OLICHUBATDb
MMPOTHO3UPOBATH

pe3yJibTaThl,
Hux
AOCTOBCPHOCTD,
HU3MCHCHUC B HOBBIX YCIIOBUSAX;

FOMOJIOTUYECKUX PANOB B HaclencTBeHHOM u3MmeHunBocth H.M. Basuioaa,
reneruyeckoro pasHoBecusi Jx. Xapmu u B. BaiinOGepra; 3apompliiieBoro
cxoxactBa K. Bapa, ouorenernueckoro 3akona . I'ekkens, @. Mrosuiepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH);

npaswia (MuauMyMa 0. JInbuxa, 3KoI0rnyeckoi nupaMuibl Yucesl, OMoMacchl
Y DHEPIUH);

runoresbl (koauepsaTHoi A.M. Onapuna, nepsuunoro OynboHa /. XonneiiHa,
mukpochep C. Dokca, pudbozuma T. YUek);

- chopMHpOBaTH YMEHHsI PACKpBIBATh COJIEP)KAHHUE OCHOBOIIOJIATAFOIINX
OMOJOTrMYECKUX TEOPUHM M TUIOTE3: KIETOYHOM, XPOMOCOMHOM, MyTaIl[MOHHOM,
SBOJIIOIMOHHON, TPOUCXOXKJIEHUS >KU3HU W 4YEJIOBEKA; BIJIAJICHUE CHCTEMOU
3HAaHUH 00 OCHOBHBIX METOJIaX HAYYHOTO TIO3HAHHS, WCIOIb3YEMbIX B
OMOJIOTMYECKUX HCCIIEIOBAaHUSIX >KUBBIX OOBEKTOB M 3KOCHUCTEM (OIMHUCAHUE,
W3MEpPEHHE, TPOBEICHUE HAONIOACHMI); CIOCOOaMH BBISBICHHUS W OIICHKH
AQHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIE;

- copmupoBaTh yMEHHsI PACKphIBaTh OCHOBOIIOJIATAIONINE OHUOJIOrHYecKUe
3aKkoHbl M 3akoHoMmepHocTu (I'. Mennpens, T. Moprana, H.. Basunosa, D.
I'exkkens, ®@. Mromiepa, K. bopa), rpanuipl uX NPUMEHHMMOCTH K YKHBBIM
CUCTEMaM,;

- YMETb BBIJCNATDH CYIIECTBEHHbIC TPU3HAKU:

CTpPOCHHS BHUPYCOB, KIETOK MPOKAPHOT M DJYKApHUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOT'€0IIEHO30B, SKOCUCTEM U OHOoCchephl;
CTpPOCHHS OPraHOB W CHCTEM OpraHoOB pACTEHUU, >KUBOTHBIX, YEIIOBEKa;
MPOLIECCOB KU3HEACITENFHOCTH, MPOTEKAIOIIMX B OpPraHu3Max pacTeHHIA,
JKUBOTHBIX U YEJIOBEKA;

OMOJIOTUYECKHUX MPOLIeCCOB: OOMeHa BemecTB (MeTabonus3Mm), nuHGopmanuu u
MpEeBpaIleHs] YHEPTUH, OpOoXKEHHs, aBTOTPOPHOrO U reTepoTpodHOr0 THUIIOB
nuTaHus, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, TaMeTOoreHesa,




- YMETH MEPCHOCUTDH 3HaHUuA B

MMO3HABATEIBHYID WM MPAKTUYCCKYIO
00J1aCTH KU3HEICITEILHOCTH,

- yMETh HWHTETPUPOBATHL 3HAHUSI U3
Pa3HbIX MPEeIMETHBIX o0acTel;

- BBIIBUTaTh HOBBIC HJCH, INpEJIararh
OPUTHHAIILHBIC TTOJIXOJIBI U PEIICHUS;

- CIIOCOOHOCTH UX MWCIIOJIB30BAaHUS B
MM03HABATCILHOM u COITUATLHOM

MpaKTHUKE

sMOpHOTeHesa, MOCTIMOPHOHAITEHOTO pa3BUTHS, Pa3MHOXKCHHSI,
MHAMBUAYAIBHOIO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMO/ICHCTBHS T'€HOB,
0oTOOpa,  CTAOMJIM3UPYIOIIETO,
JBIDKYIIETO M Pa3phIBAIONIETO €CTECTBEHHOrO OTOOpa; ajuIOMaTpHYECKOro U

CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$I; BJIMAHHA ABHMXXYHIUX CHJI 3BOJIIOLIMM Ha

rerepo3uca; JEWCTBUM  HMCKYCCTBEHHOI'O

reHoOH/T TOMYJISAIUN; TPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOWTaHUf,
YepeloBaHUsI HAMPAaBJICHUM SBOJIONMU, KPYrOBOpOTa BEHIECTB M TOTOKA
SHEPTHUH B DKOCHCTEMAX;

- TIpUOOPECTH OMBIT MPUMEHEHHS OCHOBHBIX METOJOB HAyYHOTO ITO3HAHMS,
HCTIONB3YEMBIX B OWOJIOTHHU: HAONIOACHUS W ONHUCAHUS KUBBIX CHCTEM,
MPOIIECCOB W  SBJICHWM, OpraHU3allid ¥ TPOBEJCHUS OMOJIOTHYECKOTO

OKCIICPUMCHTA, BBIJIBUKCHHA THIIOTE3, BbBIABIATL 3aBUCHUMOCTH MEKIAY

UCCIIEyEMbIMU  BEIIMYMHAMH, OOBSACHATH pe3ynbTatel U
dbopMynupoBaTh BBIBOJBI C HCIOJB30BAHHUEM HAyYHBIX MOHSTHUM, TEOpUH U
3aKOHOB;

- c(opMUpPOBaTh YMEHUS BBIJCIATH CYIIECTBEHHbIE IPU3HAKU BHUPYCOB, KIETOK

IMOJTY4YCHHBIC

IIPOKApHUOT M OJOYKAPHUOT, OJHOKJICTOYHBIX WM MHOTI'OKJICTOYHBIX OPraHU3MOB,
BHUIOB, 6PIOF€OI.[€HO3OB " 3KOCUCTEM, 0COOCHHOCTH IIpoucCCoB oOMeHa BCIIICCTB
N IpEBpaIICHUA OSHEPrUU B  KIICTKE,

(bOTOCHHTeSa, IJIaCTUYCCKOIo M

OHEPICTUYECKOTI'O O6M€Ha, XCMOCHHTC3a, MHUTO34, MCI>'IO3a, OILIIOJOTBOPECHU,

pa3BUTHS W  Pa3MHOXKEHHS, WHAWBUAYAILHOTO  Pa3BUTHS  OpPraHU3Ma
(oHTOreHe3a), ©OopbObI 3a  CyIECTBOBaHHE, E€CTECTBEHHOrO0  OTOOpA,
BUJ000pa30BaHus, TPUCIIOCOOJICHHOCTH OpPraHu3MOB K cpelne OOWTaHW,

BJIMAHHUA KOMIIOHCHTOB 3KOCUCTCM, dHTPOIIOT'CHHBIX M3MEHEHHM B DKOCHCTEMAaX
CBOEM MCCTHOCTH, KPYT'OBOPOTa BEUICCTB U MTPCBPALICHUC DHEPTUU B 61/100(pepe;
- C(i)OpMI/IpOBaTL YMCHUA TPUMCHATH MOJYUCHHBIC 3HAHUSA JId 00BSICHEHHS
OMOJIOTHYECKUX mponeccoB n HBJ'IeHPIfI, JUISL TIDUHATHUS TPAKTUYCCKUX peH_IeHI/Iﬁ
B MOBCEIHEBHOM KU3HHU C IEbIO obecrnieucHUs OC30IMaCHOCTH CBOETO 310pPOBbiA




¥ 3/I0POBBS OKPY’KAIOIIUX JIF0/IeH, COOII0IeHHS 30pPOBOTO 00pa3a KU3HHU, HOPM
IPAMOTHOI'O TIIOBEICHHS B OKPYKAIOIIEH NPUPOAHOW Cpele; ITOHMMAaHHE
HEOOXOJUMOCTH HCIOJIb30BaHUSl JOCTHMKEHUM COBPEMEHHOH Ouosiormu u
OMOTEXHOJNIOTMM Ul  PAallMOHAIBHOTO  IPUPOJAOINOJIB30BAaHUSA;  yYMEHHUE
UCIIOJIb30BaTh COOTBETCTBYIOUINE apTyMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO
M CHUMBOJMKY JUId  JIOKa3aTeIbCTBA  POJACTBA  OPraHU3MOB  Pa3HBIX
CUCTEMAaTUYECKUX TpPYII; B3aUMOCBSI3M OPraHM3MOB U Cpeabl OOUTaHWUS;
€IMHCTBA YEJIOBEUECKUX PAC; HEOOXOAUMOCTH 370pOBOro o0pa3a >KH3HHU,
COXpaHEHMs pa3HOOOpa3Hsi BUIOB U SKOCHCTEM, KAK YCIOBHSI COCYIIECTBOBAHUS
MIPUPOJIBI M YEIOBEYECTBA;

- cpopMupoBaTh YMEHHS pemiarb OWOJIOTMYECKHE 3aJayd, COCTaBIAThH
TEHOTUIIMYECKNE CXEMBbl CKPEIIMBAHUS JUIS PA3HbIX THUIIOB HACJIEIOBaHUSA
IIPU3HAKOB Yy OPraHU3MOB, COCTABIIATH CXEMBI IIEPEHOCA BEIIECTB U HEPIUU B
9KOCHUCTEMAx (LeNM NHUTaHUs, I[HUIIEBbIE CETH), BBIABIATH IPUYMHHO-
CIIEZICTBEHHBIE CBSI3U MEXKIY HCCIEIyeMbIMH OMOJIOTMUYECKUMH OOBEKTAMH,
IpoueccaMu M SBJICHUSMH; J€JaThb BBIBOABI M IIPOTHO3BI HA OCHOBAHHH
IIOJIyYEHHBIX PE3YyJIbTaTOB;

- chopmMuUpoBaTb ~ YMEHMsI ~ KPUTHYECKHM  OLEHHMBaTb  HH(OpPMAILHIO
OMOJIOTMYECKOTO COJEPKaHMsl, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHMUS U3
pa3MyHBIX MCTOYHUKOB (CpeAcTBa MaccoBOM uHGpOpMalnuu, Hay4dHO-
HOIYJIApHbIE ~ MaTepHalbl);  HMHTEPIPETHUPOBATH  STHUYECKUE  ACHEKThI
COBPEMEHHBIX HCCIIEZIOBaHUI B OHOJOrMM, MeAULUHE, OUOTEXHOJIOTUHY;
paccMaTpuBaTh IJI0OANbHBIE HKOJOIMUECKHE MPOOIEMbl COBPEMEHHOCTH,
¢opMHpOBaTh O OTHOLIEHUIO K HHUM COOCTBEHHYIO IO3MIMIO, YMEHUE
OLIEHUBATh JITMYECKHE aCMEKThl COBPEMEHHBIX HCCIeIOBaHUNH B 001acTH
OMOTEXHOJIOTMM U T€HETHYECKUX TEXHOJOTHH (KJIOHMPOBaHHE, UCKYCCTBEHHOE
OILUIOJOTBOPEHHUE, HAIIPABICHHOE U3MEHEHUE T'€HOMA U CO3JaHue TPAHCICHHBIX
OpPIraHU3MOB);




- chopMupoBaTh YMEHHUS CO31aBaTh COOCTBCHHBIC MHCHMCHHBIE M YCTHBIC
cooOmIeHNsT Ha OCHOBE OWONOTHYeCKOH MH(pOpMamuu H3 HECKOIBKHX
HCTOYHHKOB, 'PaMOTHO MCITIOJIB30BATh HOHSTUINHBIA arrmapar 6I/IOJIOFI/II/I;

- YMCTb BBIABUI'aTb THUIIOTC3bI, IMPOBEPATH HUX OSKCICPUMCHTAIbHBIMU
cpencTBamMu, (GopMyIHpys Ielb UCCIICOBAHHS, aHATM3HPOBATH IOJYYCHHBIC
PE3YJIbTATHI U AC€JIaTb BbIBOJbI,

- IPUHUMATh y4YacTHE B HAYYHO-HCCIEIOBATEIbCKON paboTe 1mo Ouosoruw,

OKOJIOTHH U MCIWIIUHE, HpOBO]IHMOfI Ha 0a3e MIKOJLHBIX Hay4YHBIX O6III€CTB u

NyOJMYHO  MPEACTaBIATh TMOJYYEHHbIE pe3yslbTaThl Ha  YYEHHYECKUX

KOH(epeHIHIX Pa3HOr0 YPOBHS;
OK 02. Ucnonp3oBate | B o0macth  mEHHOCTM  HAy4yHOro | -  copMHpOBaTH  yMEHUS  KPUTHUYECKH  OLIEHHWBATh  HMH(OpMAaIHIO
COBpPEMEHHBIE MO3HAHHUS: OMOJIOTMYECKOr0 COJIEpKaHUs, BKIIIOYAIOUIYIO IICEBJOHAyYHbIE 3HAHUS U3
CpeZAcTBa IIOUCKA, - c(OPMHPOBAHHOCTb MHPOBO33PEHMS, | PA3IUUYHBIX HCTOYHHMKOB (CpelACcTBa MacCOBOM HH(pOpMAlMU, Hay4yHO-
aHaIM3a u COOTBETCTBYIOILETO COBPEMEHHOMY | MONYJISIPHBIE ~ MaTepuaibl);  MHTEPIPETHPOBAaTb  ITHYECKHE  aCIMEKTHI
MHTEpIpeTaluu YPOBHIO pa3BUTHS HayKH U | COBPEMEHHBIX UCCIIE0BaHUI B OMOJI0rUY, METUIIMHE, OMOTEXHOJIOTUHY;
uHpOpMaLUU U OOIIECTBEHHON NMPaKTHUKH, OCHOBAHHOIO | - MHTEPIPETUPOBATh 3TUYECKUE AaCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
MH(pOPMaLMOHHbIE Ha JMajiore KyJabTyp, CHOCOOCTBYIOIIErO | OMONIOTUH,  MEAULUHE, OWOTEXHOJIOTMH;  paccMaTpuBaTh  IJI00albHBIE

TEXHOJIOTUH IS
BBITIOJIHEHUS 3a71a4
npodeccnoHanbHOM
JesITeNbHOCTU

OCO3HaHUIO CBOETO MecTa B
MOJIUKYJIbTYPHOM MHUPE;
- COBEpUICHCTBOBAHUE
YUTATEIbCKON KyJIbTYphl KaK CpeAcCTBa

B3aUMOJICHCTBUSL MEXKIY JIIOJbMU H

SI3BIKOBOM U

IIO3HaHUs MHPa,

- OCO3HaHHC OCHHOCTH HaquOﬁ
ACATCIbHOCTH, TOTOBHOCTb
OCYHICCTBJIATDH IMPOCKTHYIO nu
HCCICA0BATCIIbCKYIO ACATCIBHOCTD

UHAWBUAYAJIBHO U B I'PYIIIIC,

OKOJIOTHYCCKHUE HpO6HCMBI COBpPEMEHHOCTH, (bOpMI/IpOBaTI) 10 OTHOLICHHK K
HUM CO6CTB€HHYIO IMO3MIUIK0, YMCHHUC OLCHHBAThb OTHYCCKHUE ACIICKThI
COBpPEMECHHBIX I/ICCJ'IGI[OBaHI/Iﬁ B 00JlacTH OHMOTEXHOJIOTMHM M TI'€HETHYECKHX
TEXHOJIOTHI (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OIIJIOAOTBOPCHUC, HAIIPABJICHHOC
H3MCHCHUC I'CHOMA U CO3JaHUC TPAHCI'CHHBIX OpFaHI/I3MOB);

- C(i)OpMI/IpOBaTL YMCHUA CO3aBaTb COOCTBEHHbIE MHUCHMEHHBIE U YCTHbBIC
COO6H.[€HI/I${ Ha OCHOBC

OMOJIOrNYECKOM I/IH(i)OpMaI_II/II/I Hn3 HCCKOJIbBKHX

HCTOYHHUKOB, 'PaMOTHO HCITOJIB30BATh MOHSATHUUHBIN arrapar Onoyoruu




OBnazeHne yHUBEpCAIbHBIMU YUEOHBIMU
II03HaBaTCJIbHBIMU IICﬁCTBPI)IMH:

B) paboTa ¢ HHpOpManuei:

- BJIaACTH HaBBIKaAMH MOJTy4YCHHUA
“HQOpMAllUM W3 HCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOATCIBHO OCYUICCTBIIATH
MOUCK, aHalu3, CHCTEMAaTH3alUI0 |

MHTEPIIPETALUIO uH(popManuu
Ppa3INYHBIX BHJIOB u bopm
MIPEACTABICHUS;

- COo3gaBaTb TCKCTBI B  Pa3IMYHBIX
dbopmaTax ¢ y4eToM  Ha3zHAYCHUS
nHOOpPMAIIMA W UEJNEBOH ayAUTOPHH,
BBIOMpast ONTUMAJIBHYIO bopmy
MPEJCTAaBICHHUS U BU3yaJIH3aIlHH;

- OLICHUBATh JTOCTOBEPHOCTb,
JIETUTUMHOCTD uHpOpMaIIHH, ee
COOTBETCTBUE IPABOBBIM M MOPAIBHO-
THYECKHM HOpMaM;

- UCIIOJIb30BATh CpeacTBa
MH(OPMAIIMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHl B
pelieHnu KOTHUTUBHBIX,

KOMMYHUKaTHUBHBIX M OPraHU3allMOHHbBIX
3ajad ¢ coOMoJeHueM TpeOoBaHMM
SPrOHOMMKH, TEXHUKU O€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeHus,
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IIpaBOBBIX MW OJSTUYCCKHUX HOPM, HOPM
MH()OPMAIIMOHHON OE30MMaCHOCTH;
- BJIAACTb HaBbIKaMHM PACIIO3HABAHUA H

3alLUTHI uHpOpMaLny,

nH(}OPMALIMOHHOU Oe3omacHoCTH

JIUYHOCTH
OK 04. O¢dexTtuBHO | - TOTOBHOCTH K  CaMOpPa3BUTHIO, | - cHOPMUPOBATh YMEHHUS CO3/1aBaTb COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE
B3aMMOJICICTBOBATh U | CAMOCTOSITEIBHOCTH U | COOOILIEHUsT Ha OCHOBE OHOJIOTMYECKOM MHQOpMAMK M3 HECKOJIbKUX
paboTtath B | CAaMOOIIPEIEIICHUIO; HMCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATHIHBIN anmapaT OUOJIOTuH;
KOJIJIEKTHBE U | -OBJIaJICHUE HaBbIKaMU y4eOHO- | - yMeThb BBIABUTAaTh THUIIOTE3bl, MPOBEPSITh HX OKCIEPUMEHTAIBLHBIMU
KOMaH/1e HCCIIEIOBATEeNbCKOM,  NPOEKTHOM | | cpeAacTBaMM, (HOpMYyNIMpys Ielib MCCIEI0BaHUs, aHAIU3UPOBATH IMOTYUYEHHbIE

COITMAJIbHOM JIeATEIIHHOCTH,
OsJjaaenue YHHMBEPCAJbHbIMH
KOMMYHUKATHBHBIMU J1eHCTBUAMM:

0) coBMecTHasi 1eITeJIbHOCTh.

- MMOHUMATh u HCIIO/IL30BAaTh
MPEUMYIIIECTBA KOMaHIHOMH n
WHIIMBHUIYATBHOW paOOTHI;

- NpUHHMATh [EJIU  COBMECTHOM
JIEITEILHOCTH, OpraHU30BHIBATH n
KOOPJIMHHUPOBATh  JIEHCTBHSA 1O  €¢
JTOCTHKEHUIO: COCTaBJIATH IUIaH

NEUCTBH, paclpesensTh POJId C YIETOM

MHEHHH YYaCTHUKOB 00cyX/1aTh
pe3yIbTaThl COBMECTHOM PabOTHI;

- KOOPAMHUPOBATh U BBINOJIHATH paboTy
B YCJIOBUSIX PEAJIbHOTO, BUPTYaJIBHOTO U

KOM6I/IHI/IpOBaHHOFO B3aI/IMO,I[eI\/’ICTBI/I$I;

pe3yabTaThI U JIeJIaTh BBHIBOJIBI,
- NpPUHUMATh ydyacTHE B Hay4HO-HCCJEIOBATENbCKONW paboTe mo OHOJIOTrHH,
9KOJIOTMM M MEIUIMHE, MTPOBOAUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOILECTB U
nyOJIMYHO  MPEACTaBIATh  IOJYYEHHbIE  Pe3yJbTaThl YUYEHUYECKUX
KOH(EPEeHLUAX Pa3HOr0 YPOBHS

Ha
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- OCYIIECTBIISATh MMO3UTHUBHOE
CTpaTernYecKoe MOBEACHUE B PA3IMYHBIX
CUTyalusx, IPOABIATL TBOPUCCTBO H
BooOpakeHre, ObITh HHUIIUATHBHBIM
Osnanenue YHHMBEPCAJbLHbIMH
peryJssATUBHbIMM JeHCTBUIMU:

') IPUHSATHE ceOs M IPYTUX JHOAeii:

- IHPUHUMATb MOTUBBI W APTYMCHThLI
JPYTHUX JIFOIEH MPH aHAIU3€ PE3yJIbTaTOB
NEeSITeTbHOCTH;

- IpU3HABATH CBOE MPABO U IIPABO APYIUX
JIIO/IEl Ha OIIMOKHU;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU

C IMO3UIIMH OPYTroro 4€JI0BCKa

IIK 1.3. IIpoBoauTh
PEMOHT Pa3INIHBIX
TUIIOB JBUTAaTENIEH B
COOTBETCTBHH C
TEXHOJIOTHICCKON
JOKYMEHTALIHEH.

B o0yacTH 3K0J10rH4ecKoro
BOCIIHTAHHSA:

- c(OpPMHPOBAHHOCTh IKOJIOTHUYECKOM
KYJBTYPHI, IMOHUMaHHUE
COIMATPHO-D)KOHOMUYECKUX  IPOIECCOB
Ha COCTOSTHUE TIPUPOJTHON M COIMATBHON

rJ100aJIbHOrO

BJIMSHUA

cpebl, OCO3HaHHE
XapakKTepa KOJOTHUUECKHUX MPOoOIeM;

- IUIAaHUPOBaHUE U  OCYLIECTBJICHHUE
JNEUCTBUM B OKpyXKarouled cpeae Ha
OCHOBE 3HaHUsA LEJIEeH YCTOMYUBOIO
pa3BUTHSA YEIOBEYECTBA;

aKTHBHOE HENpUATUE JeHCTBUMH,

MIPUHOCSIIUX BPEJl OKPY KAIOIIEH cpee;

- BJAJETh CUCTEMOH 3HAHWH 00 OCHOBHBIX METOJaX HAyYHOI'O MO3HaHUS,
UCTIONIB3YEMBIX B  OHOJOTMYECKHX HCCICAOBAHMIX JKUBBIX OOBEKTOB U
JKocucTeM (OIMCaHHWe, M3MEpPEHHWE, IMPOBEACHHE HAOIIOICHUI); crocobamu
BBISIBJICHUS M OIICHKW aHTPOIIOTCHHBIX U3MEHEHUH B IIPUPO/IE;

- YMETh BBISBIIATh OTJIMYUATEIBHBIC NMPU3HAKU XXKHBBIX CHCTEM, B TOM YHCJIC
rpuOOB, PaCTEHHMIA, )KUBOTHBIX U YEJIOBEKA; IPUCIIOCOOJICHHOCTh BUJIOB K Cpelie
abMOTHYEeCKUX U  OHMOTHYECKUX

06I/ITaHI/I$I, KOMIIOHCHTOB

B3aMMOCBSI3EH OpraHu3mMoB B COO6H_ICCTB8.X, AHTPOIIOT'CHHBIX U3MEHECHUIN B

OKOCHUCTEM,

9KOCHCTEMAaX CBOEH MECTHOCTH;

- YMeThb BBIJCTATH CYIIECTBCHHBIC MPU3HAKUA OWOJOTHMYECKHUX IPOIECCOB:
oOMeHa BemiecTB (MeTa®onu3M), HH(GOpPMALMK M TPEBPAIICHUS SHEPIHUH,
OporkeHHsl, aBTOTPO(HOro U TeTepoTpOoPHOTrO TUIOB MUTAHMS, (POTOCHHTE3A U
XEMOCHHTE3a, Mmeito3a, sMOpuoreHesa,
HOCTAMOPHUOHATILHOTO PA3BUTHUS, Pa3MHOXKEHHUS, WHIMBHUYaJbHOIO pPa3BUTHS

MHUTO3a, ramMmeTorcHesa,
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- yMeHue IIPOTHO3UPOBATh
HeOIaronpusTHHIE JKOJIOTUYECKHE
IIOCIICACTBHS MPEANPUHUMAEMBIX

JNENUCTBHM, IPEAOTBPAILATh UX;
- pacuIMpeHHe OIbITa JEATEIbHOCTH
JKOJIOTUYECKOM HAIIPaBJIECHHOCTH;

opranu3ma (OHTOreHe3a), B3aUMOJCHCTBUS TEHOB, TE€TEpO3uca; ACUCTBUU
UCKYCCTBEHHOTO OTOOpa, CTaOMIIM3UPYIOIIETO, ABMXKYIIETO U Pa3pPhIBAIOIIETO
otOopa;
BJIMAHUA  ABMXKYIIUX CHJI 3BOJIOOMM HaA FeHO(bOHI[

€CTECTBEHHOT'O QJIOTIATPUIECKOTO " CUMITATPUIECKOTO
BU1000pa30BaHMUS;
MOMmyJIAIHUH, HpI/ICHOCO6J'I€HHOCTI/I OpraHnu3MoB K Cpeac O6I/ITaHI/I5[, qepeaoBaHHUA

HalpaBJICHUHA HSBOJIIOLMM; KpPYroBOpOTa BEUIECTB M IIOTOKAa DSHEPrUM B

- OBJIaJICHUEC HaBBIKaMH yqe6H0- JKOCHUCTEMAX
HCCIEA0BATEIIbCKOM,  MPOEKTHOM U
COIIMAILHOH eSITEIILHOCTH
- chopmupoBaTh  YMEHHS  KPUTHYECKH  OILIGHMBATh  HWH(POPMAIIHIO
K 4.4 B gactn TPYyAOBOT'O BOCITMTAHUA: OHOJIOTHYECKOTO COZACPIKAHUA, BKIIOYAKOMIYIO IICCBJAOHAYYHBIC 3HaHUA U3
06 " |- TOTOBHOCTH K TpPyAy, OCO3HAHHUE | PA3IMYHBIX HCTOYHHUKOB (CpeicTBa MAaccoBOM HMH(MOPMAIWMH, HAyYHO-
CCCTHBate LIEHHOCTH MacTepCTBa, TPYI0JI00HE; HOMYJIAPHBIE ~ MaTepHualbl);  MHTEPIPETHUPOBATH  OTHYECKUE  ACTEKTHI
Satutty - TOTOBHOCTb K QKTUBHOM AEATENBHOCTU | COBPEMEHHBIX HCCIEIOBaHUI B OHOJOrMM, MeEAULUHE, OHOTEXHOJOIHH;
ngorpaMMHoro TE€XHOJIOTH4ECKON " COLIMAJIBHOW | paccMaTpuBaTh IJIOOAIbHBIE 3KOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH,
ODECTICHCHIA HaIPABJICHHOCTH, CIIOCOOHOCTH | GOpPMUPOBATh MO OTHOIIEHHWIO K HUM COOCTBEHHYIO IIO3ULUIO, YMEHHE
KOMIIBIOTEPIRIX MHULUUPOBATD, IUIAHUPOBATh U | OLEHMBAaTh JTUYECKUE AacleKThl COBPEMEHHBIX MCCIEJOBaHUN B 00JIACTH
creTen CaMOCTOSITEJIbHO ~ BBINOJIHATh ~ TaKyl | OMOTEXHOJIOIMU U T'€HETHMYECKHX TEXHOJOIMH (KJIOHHUPOBaHME, UCKYCCTBEHHOE
HPOTPAMMIIBIMH JESITEIILHOCTD; OILIOIOTBOPEHUE, HAIIPABJIEHHOE U3MEHEHUE I'€HOMA U CO3aHHUE TPAHCTEHHBIX
g)IzHCTBaMH' |- UHTEpEC K PAa3IM4YHbIM  cepaM | OpraHu3MOB);

OcymecTBisATs 60D,
00paboTKy W aHamu3
nHpopmanuu JUTS
NPOEKTUPOBaHUs 0a3
JTAHHBIX.

poecCHOHATBLHOMN AEATEIbHOCTH,
OBnajieHne yHUBEPCAIbHBIMU yYEOHBIMU
MI03HABATEIbHBIMU JCHCTBUSIMMU:

a) 6a30BbIE JIOTUYECKUE JICHCTBUSL:

- CaMOCTOATENBbHO (POpMYyJIUpOBaTh U
aKTyaJIu3HpoBaTh npobiemy,

paccMaTpuBaTh €€ BCECTOPOHHE,

- chOopMHPOBATh 3HAHHS O MECTE U POJIM OUOJOTUU B CHCTEME €CTECTBEHHBIX
HayK, B OPMHPOBAHUKM COBPEMEHHOW €CTECTBEHHOHAYYHOW KApTHHBI MHUpA, B
MO3HAHWK 3aKOHOB MPHUPOJbl M PEHICHUH >KU3HEHHO BaXKHBIX COIMATbHO-
TUYECKUX, IKOHOMHUYECKUX, IKOJIOTHUECKHX MPOOJIEM YeIOBEYECTRA, a TAKKE B
pEILICHHH BOMPOCOB PAIMOHAIBHOTO MPHPOJIONONIL30BaHMS; B (POPMHUPOBAHUT
001IeCTBY, 0 BKIafe
POCCHICKMX M 3apyOC)KHBIX YYEHBIX - OHOJOrOB B pa3BUTHE OHOJIOTHH;
(YHKIMOHATIBHON TPAMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHBIX TPOOIIeM;

ONEHHOCTHOI'O OTHOWICHUA K IIPUPOIC, YCJIOBCKY,;
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- yCTaHaBIUBATh CYILECTBEHHBIN
MIPU3HAK WM OCHOBAHUS ISl CPAaBHEHUS,
KJIaCCHU(UKAIIUU U 00OOIICHHS,

- ONpeneNsITh LeNu JIeATeIbHOCTH,
3a/1aBaTh TapaMeTpbl M KPUTEPUH WX
JIOCTHKEHMS,

- BBISIBJSITh  3aKOHOMEPHOCTH |
MPOTHBOPEUUS B  paccMaTPUBAEMBIX
SIBJICHHUSAX

- BHOCUTHb KOPPEKTHBBI B JIEATECIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIHTATOB
LIEeTISIM, OIIEHWBATh PUCKH TOCIEACTBUI
JIEeITEILHOCTH;

- pa3BUBAaTh KPEaTUBHOE MBIIJICHHUE TTPH
pelIeHnH KU3HEHHBIX TPOo0JIeM

0) 0a30BEBIE HCCIIEOBATEILCKUE
IEUCTBUS:

- BJIAJETh HaBBIKAMH y4eOHO-
HCCIIeI0BATEIbCKOM H MPOEKTHOM
JESITETbHOCTH, HAaBBIKAMH pa3pelieHUs
npobem;

- BBISBIATH TNPUYUHHO-CIICJICTBCHHBIC
CBS3M U  aKTyaJlu3upoBaTh 3ajaudy,
BBIJIBUTaTh TUIIOTE3Y €€  pEelIeHus,
HaXOJIUTh apTyMEHTHI It
JIOKA3aTeNbCTBA CBOMX YTBEPXKJIECHUM,
3alaBaTh  MapaMeTpbl U  KPUTEPHUH
peuieHus;

- YMETh BBIJCIATh CYIIECTBEHHBIC MPH3HAKK OHOJOTHYECKHX ITPOILIECCOB:
oOmena BemecTB (MeTa®onmu3M), WH(pOpMaMM M TPEBpAIICHUS DHEPTUH,
OpoKeHHsI, aBTOTPO(HOTO U TeTepOoTPO(HHOTO THIIOB TUTAHUSI.
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- AQHAJIM3UPOBATH IIOJIYYCHHBIC B XOI€

peiCHuA 3aJa4u PE3yJibTaThI,
KPUTHYCCKU OLICHUBATh ux
AOCTOBCPHOCTD, IIPOTrHO3UPOBATH

W3MCHCHHE B HOBBIX YCIIOBHUSX;
- yMeThb TIEPCHOCUTH 3HAHUS B
MMO3HABATEIBHYID W  MPAKTUYCCKYIO
00J1aCTH KU3HEIEITSILHOCTH,

- yMeTh HWHTETPUPOBATH 3HAHUSI W3
Pa3HbIX MPEIMETHBIX o0acTel;

- BBIBUTATh HOBBIC WJCH, INpeiJiarath
OpPUTHHAJILHBIC TTOJIXOJIBI U PEIIICHUS;

- CIIOCOOHOCTh HX HCIOJIB30BAHHUSI B
MMO3HABATEIILHOMN u COLMAIbLHOU
MIPaKTUKE

B) paboTa ¢ uH(pOpMaIIHECH:

- BIAACTh HaBBIKAMH  IOJYYCHHS
nHpOpMaUM W3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIBLHO OCYIIECTBIISATh
IIOWCK, aHaJlu3, CHUCTEMAaTH3aluil0 |

HUHTEPIPETALNIO uHpopManuu
Pa3IUYHbIX BUJIOB u bopm
MIpe/ICTaBJICHHUS;

- co3maBaThb TEKCThl B  Pa3IMYHBIX
¢dopmarax ¢  yd4eToM  Ha3Ha4yeHUs
uHbOpMAllUM U LEJNEBOM ayAuTOpHH,
BbIOMpast ONTUMAJIbHYIO bopmy
MPEJCTaBICHNUS U BU3yaTU3alUH;
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- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD uHpoOpManuy, ee
COOTBETCTBUE TPABOBBIM M MOPAIBHO-
THYECKHM HOpMaM;

- WCTIOJIH30BATh cpenacTBa
MH(OPMALIMOHHBIX "
KOMMYHUKAIMOHHBIX ~ TE€XHOJIOTHH B
peleHnn KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX ¥ OPraHU3aIIMOHHBIX
3ajau ¢ coOmoieHneM TpeOoBaHMM
OPrOHOMHKH, TEXHHUKHA O€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHus,
[IPAaBOBBIX U OSTHYECKUX HOPM, HOPM
nH(POPMAIIMOHHON 6€30TacHOCTH;

0) CAaMOKOHTPOJIb:

UCIOJIb30BaTh IpUEMBbl pediaexcuu s
OLIEHKU CHUTyallud, BbIOOpa BEpHOIO
peleHus;

- yMeTh  OLEHMBATh  PUCKU U
CBOEBPEMEHHO NPUHUMATh PELICHUs IO
UX CHIKEHUIO;

B) SMOLMOHAJIbHBIN UHTEJIEKT,
[pearnonararoIuil cCQOpMUPOBAHHOCTb!
BHYTPEHHEH MOTHBALMY, BKJIIOYAIOIIEH
CTpEMJIEHHE K JOCTHXKEHHIO MLeIu U
ycrexy, ONTHMH3M, HWHHMIMATUBHOCTD,
yMEHHE JAEeHCTBOBATh, MCXOJS M3 CBOUX
BO3MOKHOCTEH;
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- SMIIaTHUH, BKJIIOYAIONIEH CIIOCOOHOCTH
MOHUMAaTh AMOIMOHAILHOE COCTOSIHHE
IpyTUX, YYUTHIBATh ero npu
OCYIIECTBICHUHT KOMMYHUKAIIIH,
CIHOCOOHOCTH K COYYBCTBUIO  H
COTIEPEKMBAHHIO;

- COIMATBHBIX HABBIKOB, BKIIFOYAFOIIINX
CTIIOCOOHOCTH BBICTPAaUBATh OTHOIIICHUS C
JIPYTUMHU JTFOJBMH, 3200 THTHCS,
MIPOSIBIISITh MHTEPEC U Pa3peiaTh
KOH(JIMKTHI.
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2. CTpyKTYpa U cojiep:kaHue 0011e00pa30BaTeIbHOM JUCHUIITUHBI
2.1. O0beM JUCHUILUINHBI U BU/bI y4eOHOH padoThl

Buj yueOHoii padoTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIIMHBI 47

B T.4.

OcHoBHOe coiep:kaHue 45

B T. 4.

TEOPETHUECKOE 00yUeHne 41
IIPAKTHYECKUE 3aHATUA 4

IIpogeccuonaibLHO-OpHEHTHPOBAHHOE CO/Iep:KaHMe (coep:KaHue
NMPUKJIAJTHOTO MOYJIfA)

TeopeTudeckoe o0ydeHue

MPAKTUYCCKUC 3aHATHA

IIpoexT 2

IMpomexyTounas arrectanus (1uddepeHHPOBAHHBII 3a4eT)




2.2. TemaTnueckuii I1aH U coep:kanme yueoHoro npeamera «BUMOJIOTI USI»

HaumeHnoBanue Copep:xanue yueOHOro MaTepHuasia (0CHOBHOe U NMPO(eccCHOHATBLHO-OPHEHTHPOBAHHOE), O0bem | ®opmupyeMble
pa3iesioB U TeM JIaGopaTopHbIe U MPAKTHYeCKHe 3aHATHS, MPUKJIATHONH MOIY/Ib (IPH HAJTHYHH) YacoB | KOMIETeHIHH
1 2 3 4

Pa3gen 1. Kinerka — CTpyKTYpPHO-(p)YHKIMOHAJILHAS € IUHUIA *KUBOI'0 9

Tema 1.1. OcHoOBHOe coiep:KkaHue 1

Buosorus kak Teoperuyeckoe odyueHue: 1

Hayka. O0masn buonorus xak Hayka. CBs3p OHMOJIOTHU C JPYTUMHU HayKaMu: OMoXumusi, ouodusuka, OnoHmkKa,

XapaKTEPUCTHKA Ireqoreorpadus u ap. Pomnb u MecTo 6nonoruu B popMHUPOBAaHUH COBPEMEHHOM HayYHOW KapTUHBI MUDA.

KA3HH 3HaueHune Ouosornyeckux 3HaHuil. Victopust 6uonoruu. 3HaueHne HUTOJIIOTUN JJIs Pa3BUTUS OMOJIOTHUU U
MO3HAHUS PUPOABL. METOABI IIUTOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus, 3MeKTpodhopes, METO T MEUEHBIX OK 02
aTOMOB, AU depeHIanbHoe HeHTpUYTrupOBaHue, KyJIbTypa KIETOK
Pa3znoobpazue 6nocuctem. Opranuzanusi OMOJIOTHYECKUX CUCTEM. Y POBHU OpraHU3alN OMOCHCTEM:
MOJIEKYJIIPHO-T€HETUYECKU, OPraHOMAHO-KIETOUYHBIN, OPraHU3MEHHbIN, TOMYISIIMOHHO-BUI0BOM,
9KOCHUCTEMHBIH (OMoreoneHoTuIeckuii), onocdepusiii. Hayku, nzyuaronue 6nosorniaeckue 00beKThl Ha
Pa3HbIX YPOBHSAX OpraHu3anuu ku3Hu. O0Ias xapakTepucTUKa KU3HH, CBOMCTBA KUBBIX CUCTEM.
[Ipoueccel, mpoucxozsimue B GnocucTeMax

Tema 1.2. OcHoBHoOE cojiepKaHue 1

Buonoruveckn Teoperuyeckoe odyueHue: 1

Ba’KHbIC XUMHYECKUH cocTaB KIeTKH. HeopraHnueckue BelecTBa KISTKH, UX OMOJIOru4ecKast poJib.

XHMHIECKHE Opranndeckue BemniecTBa KieTku. buonornueckue noaumepsl. benku. Ctpykrypa u GyHKIIUHA OEITKOBOM OK 01

COCINHCHUHA MoJieKyJbl. DepMeHThI, IPUHLUIT UX AeHCcTBUs. YTieBoabl. buonornyeckue QpyHKIUU yTIEBOIOB. OK 02
Jlunuael. OOmwmii man crpoenus. ['mapodunbHo-TUApOdoOHBIE cBOMicTBA. Kiaccudukarius JIUmnuaos. OK 04
buonornyeckue ¢pynkuuun munuaoB. AT®. Ctpoenne monekyisl AT®. buonornyeckue pynkunn ATD

Tema 1.3. OcHOBHOe coJepxaHne 1 OK 01
Teoperudeckoe odyueHue: 1 OK 02
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CrpykTypHO-
(pyHKIMOHAIBbHASA
opraHu3zanms
KJIETOK

Kinerounas teopus (T. llIBann, M. [neiinen, P. BupxoB). OcHOBHBIE MTOJ0OKEHUS COBPEMEHHOMN
KJIETOYHOU TeOpHuH. THUIIBI KJIETOK: SyKapruoTUUecKast U mpokapuoTudeckas. CpaBHUTEIIbHAS
XapaKTEPUCTHKA KIETOK SYKapHOT (PaCTUTEIbHOM, )KUBOTHOM, rpruOHOI). CTpoeHHE MPOKAPUOTHIECKOM
kieTkd. OCOOEHHOCTH CTPOCHUS reTepOTPOPHOM U aBTOTPOPHON MPOKAPHOTHICCKUX KIIeTOK. CTpoeHne
IJIa3MaTHIeCKON MeMOpaHbl. TpaHCIOPT BEMIECTB Yepe3 MIa3MaTHICCKYI0 MeMOpaHy: TTaCCUBHBIN U

AKTUBHBIN. DHJOIUTO3: MUHOLUUTO3, (parormuTo3. Ix3omuTo3. OO0I0UKa UK KiIeToOYHas cTeHKa. CTpyKTypa

1 (PyHKIUU KIETOYHON CTEHKH pacTeHM, IpuOoB

Huronnasma. [{urozomns. Lutockener. OnHomMeMOpaHHbIe OPraHOWIbI KJIETKH: HI0TUIa3MaTHYECKast CETh
(BIIC), anmapart ['onbpku, TU30COMBI, TIEPOKCUCOMBI, BAKYOJIU PACTUTENBHBIX KIeTOK. CTpoeHHE U
(GbyHKIMU 0JHOMEMOpaHHbBIX OpraHou 0B KieTku. Kierounstii cok. Typrop.

[TomyaBTOHOMHBIE OpTaHOMIBI KJIETKUA: MUTOXOHIPHH, TUIACTUIBI: XJIOPOILIACTHI, XPOMOILIACTHI,
JIEWKOIIIACTHI, UX CTPOCHME U (PyHKIMH. SnepHbIi anmapaT KJIETKHA, CTPOCHHUE U (PYHKITHH.
HememOpanHbIe OpraHOUIbI KJIETKH: puOOCOMBI, MUKPOTPYOOUYKH, KIIETOYHBIA IEHTp. OpraHouapl
JBYDKECHUSI: PECHUYKH | KTYTUKU. CTpoeHHe U PyHKIIMH HEMEMOPAHHBIX OPTAaHOUIOB KIIETKH

OK 04

Tema 1.4.
HekJierouHnie
¢opmbI KU3HU

OcHoOBHOe co/iep:KaHue

Teopernyeckoe o0yueHue:

Bupycsl — HeksieTouHble (hOPMBI JKU3HH U 00JIUraTHbIe apa3uThl. CTpOEHHE MPOCTHIX U CIIOKHBIX
BHPYCOB, pETPOBUPYCOB, OakTepuodaros. Kuznennsrit ukn JJHK-coaepxamnux supycos, PHK-
coJiep Kaliux BUpycoB, Oakreprodaros. BUY, renatur yenosexka.

baxrepun. O6mas xapakrepuctuka. [lonstue mramm. Bupycsl 1 OakTepun: CX0ACTBA U pPa3IndUs

IIpakTHYecKue 3aHATHS:

BI/Ip}ICHHe n 6aKTCpI/IaJ'II)HI)IC 3a00J1eBaHus. O61une IIPUHIUIIBI UCITOJIB30BAHUS JICKAPCTBCHHBIX BEILCCTB.

OcobeHHoctH IIPUMCHCHHA aHTUOHMOTHKOB.

OK 02
OK 04

Tema 1.5

OcHoBHOe co/iep:KaHue

Teopernueckoe odyueHnue:

Rk R RN

OK 02
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OO0MeH BelIecTB U
npeBpalieHue
JHEPIruH B KJIETKe

AcCCUMMIIAINS U AUCCUMIJISIMS — IB€ CTOPOHBI MeTabosm3Ma. Turbl oOMeHa BeniecTB: aBTOTPOGHBIIN 1
reTepoTpodHbBINA, a3pOOHBIN U aHAPOOHKIN. DHepreTHuecKoe odecreueHne KieTku: npespamenue ATD B
0oOMeHHBIX mporneccax. @epMeHTaTHBHBIN XapaKTep peakuuii KIIETOYHOTO METa00IM3Ma

[lepBUYHBI CHHTE3 OPraHUYECKUX BEMIECTB B KieTKe. [Imactnyeckuii oOMeH. @OTOCHHTE3. XEMOCHHTE3.
AHa3pOoOHBII SHEpreTHYecKuii 00MeH. AHa’poOHBIe OpraHu3MBbl. bpokeHune, aBTOTpo(HBIH U
reTepoTpOoQHBIN TUI MUTAaHKs. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTHH. JTAIIbI
SHepreTuyeckoro ooMeHa. I'mkonus. buonornyeckoe oKuciIeHre, WK KIETOYHOE JIbIXaHUe

Tema 1.6. OcHoOBHOe coiep:KaHue 1

Ku3HeHHbIN Teoperuyeckoe odyueHue: 1

UK KJIETKH. Knetounslii nuki, ero nepuossl u perynsauus. [lepuonst nuatepdasbl ux ocodennoctu. Juddepenunanus

Muro3. Meiio3 KJIETKH M apecT KJIETOYHOro nukia. Jlenenne kieTku — MuTo3. CTaauu MUTO3a U IIPOMCXOISIIHE OK 02
npoueccsl. Kaprnoknnes u nutokuHes. bruomornueckoe 3HaueHne MUTO3a. Melo3 — peAyKIIMOHHOE JEJICHHE OK 04
kietku. Ctaguu Mmeio3a. Meiio3 — 0CHOBa MOJIOBOr0 pa3MHoOkeHus. [loBenenrne XxpoMocoM B MEHO03eE.
Kpoccunrosep. buonornueckuit cmbica meitoza. dddexrsr meiio3a. Meiio3 B dKU3HEHHOM LIUKIIE
OpPraHU3MOB

KontpoabHas pa6ora 1. MonexkyIsipHbIi ypOBEHb OpPTaHU3AIUN KHUBOTO 1

Pa3jnen 2. Ctpoenne U GyHKIMU OPraHu3Ma 13

Tema 2.1. Conep:xanue 2

Crtpoenue Teopernueckoe o0yueHue 1

OpraHu3sma Opnoknerouynslie opranu3Mel. KonoHnanbsHble OpraHu3Mbl. MHOTOKIIETOYHBIE OpraHU3Mbl. B3auMocBA3b OK 02
4acTeld MHOTOKJIETOYHOro opranusma. @ynkuus. Opradsl ¥ CUCTEMbI OPraHoB. AMIlapaTsl OPraHoB. OK 04
I'omeocTas opranusma u ero noJAepKaHue B MIPOLECCE KU3HEAEATENBHOCTH. 1 IIK 4.4
@DyHKIMOHAIbHASL CUCTEMA OpraHoB. TkaHu pacTeHUH. TKaHU )KMBOTHBIX U YesloBeKa. OpraHbl paCTEHUH. K 11.1
OpraHel 1 CUCTEMBI OPraHOB )KMBOTHBIX U YEJIOBEKA. 3HAUEHUE OIOPBI, IBUKECHUS, TUTAHUS, JbIXaHNS,
TPAHCIIOPTAa BELECTB, BHIACIICHUS, 3aIUThl. 3HAYEHUE NIPOSABICHUS Pa3Ipa)kUMOCTH U PETyJISILIUN
IIpakTHYecKHne 3aHATHS: 1
Teopus kIoHaNbHO-ceneKTUBHOro nMmyHnuteta I1. Dpnuxa, .M. MeunukoBa. MHdekunonusle 1

3a0os1eBaHus U ANueMus. BaxkHeime snuieMun B HCTOPUM YeoBedYecTBa. BakiuHanus kak
npopuIakTUKa MHPEKIIMOHHBIX 3a00I€BaHUM.
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[IpencraBieHrne yCTHBIX COOOIICHUIA ¢ IPE3CHTANMEH, TOATOTOBICHHBIX 110 IEPEYHIO UCTOYHHUKOB,
PEKOMEHIOBAaHHBIX MPETNoaBaTeIeM

Tema 2.2. Conep:xanue
®opmbl Teopernueckoe odyuenue OK 02
Pa3MHOKeHUs ®opMBbl pa3MHOKEHUSI OpraHu3MoB. becronoe 1 noyioBoe pazMHOXKeHHE. Bupl 6ecrionoro pa3sMHOXKEHUS: 1K 4.4
OPraHusMoB IIPOCTOE ACIICHUE HAJIBOE, [IOYKOBAHUE, Pa3MHOXKEHUE CIIOPAMU, BEr€TaTUBHOE PA3MHOXKEHHUE, I[K 11.1
(dparmenTanus, koHupoBanue. [lonoBoe pasMHOXKEHHUE.
Tema 2.3. OcHoBHoOE coepxxaHue
OHnrorenes Teoperuyeckoe odyueHue:
KUBOTHBIX H I'amerorenes y »xuBoTHbIX. CriepMarorenes u oorenes. CTpoeHue MoJIoBbIX KiIeToK. OMIog0TBOpEHNE U
YyeJIOBEKa SMOpHOHANIbHOE pa3BUTHE KHUBOTHBIX. [lapTeHorenes. OmOpuorenes (Ha npumepe naHeTHuka). Craguu
sMOpuoreHesa
Poct u pa3zsutue xuBotHbIX. [locTamMOpronansHbIi epuo. [Ipsmoe n HenpsMoe pazsutue. PazBurtue ¢ OK 02
MeTaMop(}o30M y 6€CII03BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. CTaAuK MOCTIMOPHOHAIBHOTO Pa3BUTHS Y OK 04
YKUBOTHBIX U 4esoBeKa. [lepnonpl oHTOreHe3a 4enoBeka. bruosornyeckoe ctapeHne U CMEpTh.
I'eponToniorus
Teopernyeckoe o0yueHue:
l'ametodut u cnopodut. PasmMHOKEeHHE 1 pa3BUTHE BOIOpOCicii. Pa3MHOXeHNE U Pa3BUTHE CTIOPOBBIX
pacteHuil. Pa3MHOXEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. PocT. Ileproibl oHTOreHe3a pacTeHuit
Tema 2.4. OcHoOBHOe co/iep:KaHue
OcHoOBHBIE Teoperudeckoe odyueHue:
MOHSTHS I'enernka Kak Hayka O HaCJIEACTBEHHOCTH U U3MEHYMBOCTH OpraHu3MoB. OCHOBHBIE TCHETUUECKUE OK 02
TeHEeTUKH NOHATHUSA U cuMBOIIBL. ['eH. ['eHoTUn. deHoTHIl. AJIeNbHBIE FeHbl. ANIbTEpHATUBHBIC IPU3HAKHU.
JIOMUHaAHTHBIN U peliecCUBHBIN Npu3Haku. ['oMmo3urora u rereposurora. Yucras munust. [ népuapl.
I'enoTun kak Len0CTHAs CUCTEMA.
Tema 2.5. OcHoBHOE conep:kanue OK 02
3axkonomepHoctu | Teopernuyeckoe o0ydyeHnue OK 04
Hac/1e10BaHUsA Pemenue 3a1au Ha onpenesieHne BEpOATHOCTH BOZHUKHOBEHUS HACJIECTBEHHBIX IPU3HAKOB IIPU MOHO-, 1K 4.4
JI1-, TIOJIMTUOPHUIHOM U aHAIM3UPYIOLIEM CKpEIIMBaHUM, COCTABIEHUE TEHOTUITNYECKUX CXEM K 11.1

CKpCUIUBAaHUA
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Tema 2.7. OcHoBHOe conep:kanue OK 01
BiaumozeiicTBHe | Tegpernueckoe obydenue OK 02
TEHOB Pemrenue 3a1a4 Ha onpe/escHne BEPOSATHOCTH BOSHUKHOBEHHSI HACIICACTBEHHBIX IPU3HAKOB MTPH
Pa3IMYHbIX TUIIAX B3aUMOJICHCTBUS '€HOB, COCTABJIEHUE T€HOTUIIMUYECKUX CXEM CKPELMBaHUs
Tema 2.8. OcHoBHoOE coepxxaHue OK 02
Cuenientoe Teopernueckoe odyuenue OK 01
HACJIC€N0BAHHC Pemenue 3a1ay Ha onpeesieHne BEpOITHOCTH BOZHUKHOBEHUS HACJIEACTBEHHBIX IPU3HAKOB MIPU 1K 4.4
NPU3HAKOB CLIETUIEHHOM HACJIE€I0BAHUH, COCTABIEHNE TEHOTUIIMIECKUX CXEM CKPEIIUBAHUS MK 11.1
Tema 2.9. OcHoBHoOE coepxxaHue
I'eneTnka moJsia Teoperuyeckoe od0yueHue:
XPpOMOCOMHBIN MEXaHU3M OIPEAEIICHU 110Ja. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. | 'OMOraMeTHbIN U SE g;
reTeporaMeTHbIN noJl. 'eHeTHyeckas CTpyKTypa MoJIoBeIX XpoMocoM. HacenoBanue npu3Hakos,
CLIETVIEHHBIX C IOJIOM
Tema 2.10. OcHoOBHOe coiep:KaHue
I'eneTnka Teoperuyeckoe odyueHue:
yel0BeKa KapuoTtum yenoBeka. MeTo1bl H3y4eHHsI TCHETUKH YEJIOBEKA: T€HEeaTOTHYECKUM, OITM3HEIIOBhIH, OK 01
[UTOTCHETUICCKU, OMOXUMUYECKUN, TONMYJIAIMOHHO-CTaTHCTHYeCKiii. HacnencTBenHbie 3a001eBaHus OK 02
yenoBeka. ['eHHbIe U XpOMOCOMHbIE 00JIe3HU uenoBeka. boje3nu ¢ HacaeICTBEHHOM
MIPEIPacIoNOKEHHOCTHI0. 3HAUEHUE MEIUIIUHCKON T'eHEeTUKH B MPEJOTBPAIICHUHN U JICYCHUH FeHETUYECKUX
3a00JIeBaHUI YellOBeKa
Tema 2.11. OcHoBHOe co/iep:KaHue
3akonomepHocTH | Teopernueckoe o0yuyeHue:
H3MEHYUBOCTH BsaumoneiicTBue reHotumna u cpeasl npu GopmMupoBanuu peHorumna. FMIsMeHYnBOCTh PU3HAKOB.
KauecTBeHHbBIC U KOIMYECTBEHHBIE MPU3HAKU. BUIbI N3MEHUNBOCTH: HACTIEACTBEHHAS U OK 01
HEHACJIeICTBEHHAsI. OK 02
3aKOH rOMOJIOTHYECKUX PAZIOB B HacieAcTBeHHOM n3MenunBoct (H.M. BaBunos). OK 04

MO,Z[I/I(I)I/IKaL[I/IOHHaH, nin (I)CHOTI/IHI/I‘ICCKa}I W3MEHYUBOCTh. PoIlb CpCabl B MOHHq)HKaHHOHHOﬁ
N3MCHYHUBOCTH. HopMa pCaKkiuu Npru3HakKa. BapI/IaI_II/IOHHHﬁ pdaA U BapruallMOHHAs KpruBas. XapaKTepI/ICTI/IKa
MO,Z[I/I(I)I/IKEU_[I/IOHHOI\/’I U3MCHYMBOCTHU

HaCJ'Ie,Z[CTBeHHaH, WJIA TEHOTUITHYECKas M3MEHIMBOCTh. KoOMOMHATHBHAS N3MEHYHBOCTD.
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MyTanuonHas U3MEHYMBOCTb. Bubl MyTaluii: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE. [IprunHbI
BO3HUKHOBEHHUSI MYTallUH

Tema 2.12. OcHoBHoOE coepxxaHue 1

Cenexuust Teopernueckoe o0yueHue: 1

OPraHu3mMoB Cenekuus Kak Hayka. MeToJIbI CeNeKIIMOHHOM paboThl. ['eTepo3uc u ero npuinHel. MIcKycCcTBEHHBIH 0TOOD: OK 01
MAacCCOBBIN U MHAUBUIYAIbHBINA. JTallbl KOMOMHAIIMOHHON cenekuuu. CopT, mopojaa, mraMmm OK 02
ANTOpUTMBI pelieHne 3a/1a4 Ha ONpeiesieHe BO3MOXKHOIO BOSHUKHOBEHHUS HACJIEICTBEHHBIX PU3HAKOB
0 CEJIEKIMHU, COCTaBICHNE TeHOTUITMUECKUX CXEM CKPEIINBAHUS

Kontpoabnas padora 2: Ctpoerne u pyHKIIMH OpraHu3Ma 2

Paznen 3. Teopus 3BoJI0IUH 7

Tema 3.1. OcHoOBHOe coiep:kaHue 1

Hctopus Teopernueckoe o0yueHue: 1

IBOJIIOIIMOHHOTO [TepBrie 3BOMIOLMOHHBIE KOHLIETINU. ['pamyanuctuyeckas sBomonuonHas konuenuus K. b. Jlamapka.

y4ueHus JBuxymiue cuisl sBosonnu. Kpearronusm u tpanchopmusm. Cucremaruka K. Jlunnes u e€ 3HaueHue s OK 02
(hopMUpOBaHUS UJIEN IBOTIOLUU OK 04
[IpenmnochlIKu BOZHUKHOBEHUS JapBUHU3MA. DBOIIONMS BUAOB B Ipupoae. bopbOa 3a cyiiecTBoBaHue.
EcrectBennsiii 0TOOp. J{uBepreHiys Mpu3HakoB U BUA000pa3oBanue. OCHOBHBIC IMOJIOKEHUS
cuHTeTndeckoi Teopun sBotonuu (CTD). Poib 3BOMOIIMOHHON TeopuH B OPMUPOBAHUN HAYIHOU
KapTUHBI MUpa
OcHoBHoOE cojiepKaHue 1 OK 02
Teopernueckoe o0yueHue: 1
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Tema 3.2.
Muxpo3Boarouus
Maxkpo3Bosrouust

MuKpo3BOIIONMS U MAKPOABOJIIOLIKS KAaK 3Tallbl 3BOJIIOLIMOHHOTO IIpoliecca. [ eHeTuuecKkre OCHOBbI
3BOJIIOLIMU. MyTanuu U KOMOMHAIMK KaK 2JIEMEHTapHbII 3BOJIOLIMOHHBIN MaTtepuail. [lonynsuusa kak
AJIEMEHTapHas €IMHULA 3BOJIOLUY.

JBwmxymue cuibl (pakTophl) IBOTIONHHA. MyTallMOHHBIN MPOIecC 1 KOMOMHATUBHAS H3MEHYHBOCTD.
Murpanus. V3onsmust nomysanuii: reorpadudeckas (IpocTpaHCTBEHHAs ), OMOIOTHUECKast
(penpoyKTUBHAs).

EcrectBennsiit 0TO0p — Hanpasisomuii Gpaktop sBomronuu. boprda 3a cyiecTBoBaHHE Kak MEXaHU3M
JeNCTBHS €CTECTBEHHOT0 0TOOpa B nomysanusax. Bun u ero kpurepuu (mpusHaku). BunooOpasoBanue kak
pe3yJbTaT MUKPOIBOJIIOLHMH.

MakxposBomonusi. @opMbl 1 OCHOBHBIE HanpaBieHus Makpossoitonuu (A.H. Cesepros). [lytu
JOCTHKEHHS] OMOJIOTMYECKOT0 Mporpecca: apoMopdos, nanoagantanus, oouas aereHepanus. MeToabt
M3y4YEHHUS MaKPOIBOIIONMU. 3aKOH 3apoabIeBoro cxoacTsa (3axon K. bapa). buorenernueckuii 3axoH (3.
I'exkenb, @. Miomep). O6mme 3akoHOMEPHOCTH (TIpaBuUIIa) SBOJIOIUN

Tema 3.3.
Bo3HuUKHOBEHNE U
pa3BUTHE KU3HH
Ha 3emiie

OcHoBHoOE conepxaHue

Teopernueckoe o0yueHue:

['unoTe3b!l ¥ Teopun BO3ZHUKHOBEHUS KM3HU Ha 3eMJie: KpeallMoOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE)
3apo’KJIeHNE, CTAllMOHAPHOE COCTOSTHUE, MaHcnepMus, 61omnos3. Hauano oprannyeckoii SBOTIOLHH.
[TosiBeHne mepBBIX KIETOK. DBOIIOIUS MEeTa00In3Ma. IBOTIONUS MTEPBHIX KIETOK. [IpokapuoTh! 1

OYKApHUOTHI. HpOI/ICXO}KI[CHI/Ie MHOI'OKJICTOYHBIX OPraHU3MOB. Bo3HnkHOBEHHE OCHOBHBIX HapCTB 9YKApHOT.

OCHOBHBIC YCPThI 3BOJIIOLOUHA PaCTUTCIIBHOI'O MHUpa. OcHOBHEBIE YCPThI 9BOJIOLIKUH JKUBOTHOI'O MUPaA

IIpakTHYecKue 3aHATHSL:

Hpe,[[CTaBJ'IeHI/Ie YCTHOI'O COO6I_HCHI/IH H JICHTBI BPEMCHH 110 OCHOBHBIM 3TallaM BO3ZHHUKHOBCHHSA U pa3BUTHUSA
JKUBOTHOI'O U PACTUTCIIbHOI'O MHpA, ITOATrOTOBJICHHLIX I10 IICPCYHIO UCTOYHUKOB, pPCKOMCHIOBAHHBIX
IperioaaBaTCiIcM

OK 02
OK 04

Tema 3.4.
ITpoucxoxaenue
YeJI0BeKa —
aHTPONOreHe3

OcHoBHOe co/iep:KaHue

Teopernueckoe odyueHnue:

AHTpOHOJIOFI/IH — HayKa O YCJIOBCKCE. CucremMaTHuecKoe MOJIOKCHHE YEIOBEKA. CXO)ICTBO YCJIO0BCKa C
JKUBOTHBIMU. OTINYUS YEIOBEKA OT KUBOTHEBIX. HpﬂMOXO)I(I[eHI/Ie 1 KOMILJICKC CBA3aHHBIX C HUM
IIPpHU3HAKOB. Pa3zButHe roaoBHOI0O MO3ra BTOpOfI CUTHAJIbHOM cucTeMBl. COOTHOIIIEHHE OMOJIOTHYECKUX U
COMaJIbHBIX (baKTOPOB B @HTPOIIOI'CHEC3C

OK 02
OK 04
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OCHOBHBIE CTaJIUM aHTPOTIOreHe3a. J[puonuTeKkn — MpeaKy YeIoBeKa 1 YeIOBEKOOOPa3HbIX 00e3bsH.
[IporoanTpon — npeiIeCTBEHHUK YelloBeKa. ApXaHTpon — ApeBHeNN yenoek. [laneoanTpon —
npeBHUil uesnoBek. HeoanTpon — 4eaoBek COBPEMEHHOIO TUIIA. DBOJIIOLUS COBPEMEHHOIO YEJIOBEKA.
UYenoseueckue pacsl. OCHOBHBIE OOJIBIINE PAchl: EBPONICOUAHAS (€Bpa3UIiCKas), HErPO-aBCTPATIOUIHAS
(3xBaTOpHaNIbHAS), MOHI'OJIONIHAS (a3MATCKO-aMepUKaHCKas). BpeMst 1 MecTo BO3HUKHOBEHUS
4eJI0BEYECKUX pac. ENMHCTBO YeI0BEUECKHX pac

IIpakTHYecKkue 3aHATHS: 1
Bpewms u nmytu paccenenust yenoeka 1o miaHete. [Ipucnoco0aeHHOCT YenoBeKa K pa3HbIM YCIOBUSM
cpensl. Bnusinue reorpaguieckoit cpepl Ha MOp(HOJIOTHIO U (PU3HOJIOTHIO YETIOBEKa
3ammTa JICHT BpEMEHU U MEHTaJIbHBIX KapT B (popmMaTe yCTHOTO COOOIIEHHUS, TOATOTOBJICHHBIX 10 TIEPEUHIO
HWCTOYHUKOB, PEKOMEHIOBAHHBIX TIPETIOIaBaTeIeM
KonTpoabHas padora 3: TeopeTrdeckne aclieKThI IBOJIIOIMH XU3HU Ha 3eMiIe 1
Paznen 4. Dxousorust 10
Tema 4.1. OcHoOBHOe coiep:kaHue 1
JKOJOrHYecKHe Teoperuyeckoe odyueHue: 1
(hakTophbI M Cpenpl 0OMTaHUsI OPTaHU3MOB: BO/IHASI, HA3EMHO-BO3/YIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAs. OK 01
cpelbl JKU3HU DU3NKO-XUMHYECKHE OCOOCHHOCTH cpejl OOMTaHusl OpraHu3MoB. [Ipucnoco6iennst opraHu3MoB K KU3HHU B OK 07
pasnbix cpenax. [lonstue skonorudeckoro ¢akropa. Kinaccuduxanus sxonoruueckux ¢pakropon. [TpaBuio
muanMyMma 1O. JInbuxa. 3akon Tonepantnoctu B. lendopna
Tema 4.2. OcHoOBHOe co/iep:KaHue 1
Honyasinus, Teoperuyeckoe odyueHue: 1
coolIecTna, DKoJ0ru4ecKasi XapakTepUCTHKa BUJA U MOMYJISAUHI. DKOJIOrHYecKas: HUIA BUJa. DKOJIOTHYECKUE OK 01
IKOCHCTEMBI xapaktepucTuku nomyssanud. CoobiiectBa u s3kocucteMsbl. buorienos u ero ctpykrypa (B.H. Cykaues). OK 02
Casi3u MeX]ly opraHuzMamu B 6uoreHo3e. CTpyKTypHbIe KOMIIOHEHTHI 9KOCUCTEMBI: TPOIYILICHTHI, OK 07
KOHCYMEHTHI, peAyleHThl. KpyroBopoT BemiecTs U MOTOK SHEPTUH B 3KocucTeme. Tpoduueckue ypoBHH.
AHTPOIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMbI. OTINYUS arpO’IKOCUCTEM OT OMOT€O1IE€HO30B.
VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI YpOO3KOCHCTEM
Tema 4.3. OcHOBHOE coepKaHne 1 OK 01
buocdepa - Teopernueckoe o0yuenue: 1 OK 02

26




rjodajabHasi buocdepa — xxuBast obonouka 3emnu. Pazsutue npeacrasinenuit o 6mochepe B tpynax B.M. Bepraackoro. OK 07
IKOJIOTHYECKAs Ob6nactu 6uocheps! u e€ coctas. Kupoe BemiecTBo 6Hocdepsl U ero GpyHKIHH
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHUs Onochepsl. OcodeHHOCTH OHOChEphl Kak IrI100abHON 3KOCHCTEMBI.
JluHamuveckoe paBHOBecue B Onocdepe. Purmuunocts siBnennii B Onochepe. KpyroBopotsr BeniecTs u
OMOTCOXMMHUYECKHE UKIIBL. [ T00aTbHBIC IKOJOTHISCKUE TIPOOIEMBI COBPEMEHHOCTH U ITyTH UX PEIICHUS
Tema 4.4. OcHoBHoOE coepxaHue
Bausinue Teoperuyeckoe odyueHue:
AHTPOMOTEeHHBIX | AHTPOIIOTCHHBIE BO3ICHCTBUS HA OHOoCchepy. 3arps3HeHHs KaK BUJ aHTPOTIOTCHHOT'O BO3ICHCTBHS
¢daxkTopoB Ha (xumuueckoe, uzuueckoe, b6uonocuueckoe, OMxodvl NPOU3LOOCMEa u nompeodiietust). AHTPOIIOTSHHBIC OK 02
onocdepy BO3/IeHCcTBUS HA aTMochepy. BoznelicTBust Ha runpocdepy (3aepsasHenus u ux UCMoYHUKY, UCTIOWEHUS OK 04
600). BozaeticTBust Ha mutochepy (deepadayus nouswl, 6030elicmeue Ha 20pHble NOpPood, Heopa). K 4.4
AHTpOTIOT€HHBIE BO3/ICHCTBUSI HA OMOTHYECKHE COOOIIECTBA (J1eca u pacmumenvhble coodwecmaa, K 1 1 |
HCUBOMHBLLL MUD) ’
IIpodeccuonaibHO-OpHEeHTHPOBAHHOE CO/IeP:KAHME MPAKTHYECKOT0 3aHATHSA:
Pemenune npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJJaHH 110 COXPaHEHUIO IPUPOIHBIX PECYPCOB CBOETO
peruoHa npoKUBaHUA
Tema 4.5. OcHoBHOe coiep:KaHue
Bausinue Teoperuyeckoe odyueHue:
couHraabHO- 310poBBE U ero cocTabisitomue. GakTopbl, HOJOKUTEIBHO U OTPULIATEIBHO BIMSIONINE HA OPTaHU3M OK 01
IKOJIOTHIECKUX yenioBeka. BpenHble MpuBBIUKY: MOCIENCTBUS U TpodunakTuka. [IpobiieMa TeXHOreHHBIX BO3ICICTBHI Ha OK 02
(dakTopoB Ha 3/I0pOBbE YeNOBEKa (3JEKTPOMArHUTHBIE MOJIsl, OBITOBAsT XUMHS, U30BITOUHBIE UTYMbI, paHalus U T.IL.). OK 04
310pPOBbeE Ananranus opraHu3zMa 4enoBeka K (hakTopaMm OKpy»Karoliei cpebl. 3aluTHbIE MEXaHU3MbI OpraHu3Ma K 4.4
Y€JI0BCKA 4enoBeKka. 3I0pOBbE U pabOTOCTIOCOOHOCTb. MK 1 1 1
[TpunHnune hopMUpOBaHUS 310pOBbecOeperaroIero nopeaeHus. Ou3ndeckas aKTHBHOCTD U 3JI0POBbE.
['pynmnst 3m0poBes. OCHOBBI 3aKaiuBaHus. buoxuMuueckre aciekTsl palroHaibHoro nutanus. [Ipasuna
0€3011acHOr0 UCTOIb30BaHUS OBITOBBIX IPUOOPOB M TEXHUUYECKUX YCTPONCTB
KonTtpouabHas padora 4: TeopeTnueckue aceKThl SKOJIOTHH
IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COJAEPKaHUE (COepKAHUe TPUKJIATHOTO MOIYJIA)
Paznea S. buosorusi B aKuM3HHU
‘ Conep:xanue OK 01
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Tema 5.1. Teoperuueckoe od0yueHue: 2 OK 02
buorexHo0ruu B | bruoTexHONIOTHs KaK HayKa U MPou3BoAcTBO. OCHOBHBIC HAIIPABJICHUS COBPEMEHHON OMOTEXHOJIOTHH. 2 OK 04
JKU3HH KaKI0r0 Mertop! 6norexuosorui. OObEeKThH OMOTEXHOJIOHNA. DTHKA OMOTEXHOIOTHYECKUX U T€HETHUECKUX IIK 4.4
SKCTIepUMeHTOB. [IpaBuiia morcka u aHamM3a OMOIKOIOTUIECKON HH(POPMAITUH U3 PA3IMYHBIX HCTOUHUKOB I[K 11.1
(maydHas 1 yaeOHO-Hay4YHas TUTepaTypa, CpeAcTBa MaccoBoil mH(popMarum, cetb IHTepHET U Apyrue)
IIpogeccuonaibHO-OpHEHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOI0 3aHATHSA: 2
Keiicbl Ha aHanu3 HHGOPMAIIMHN O HAYYHBIX JOCTH)KEHUSAX B 00JIACTU T€HETUYECKUX TEXHOJIOTHUH,
KJIETOYHOM MHXEHEPUH, UILEBbIX OMOTEXHOJIOT M. 3aluTa Kekca: IpeCTaBlIeHNue Pe3yIbTaTOB PELICHUS
KEWCOoB (BBICTYIUIEHUE C MTPE3EHTaINEH )
Tema 5.2.5. 1
CounanbHo- OTUYecKUe acTeKThl Pa3BUTHS OMOTEXHOJIOTUN U MPUMEHEHHUE UX B JKU3HU YEJIOBEKA, TOUCK U aHAIIN3
ITHYEeCKHE nH(OPMAaLIUY U3 PA3IMYHBIX UICTOYHUKOB (HayyHas U yueOHO-Hay4yHasl IMTepaTypa, CpeacTBa MaccoBOi
ACHEKThbI nHpopmanuu, cetb UHTEpHET U Apyrue)
OMOTEeXHOJIOT M i
OcHoBHOE coiep:KaHue
Pa3nen 6. buoskoJsiornueckmne uccjaeaioBaHus 1 OK 01
Tema 6.1. OcHoOBHOe co/iep:KaHue 2 OK 02
OcHoBHEBIE Teopernyeckoe o0yueHue: 2 OK 04
METOAbI Hayunsrit MmeTos1. MeTo 161 OMO03KOJIOrHYECKUX MCCIIECOBAaHUM: TTOJIEBBIC, TAOOPATOPHEIE, OK 07
0M09KO0JOrHYECKH | sxcrepiUMeHTaNbHbIC. MOHUTOPUHT OKPYKAIOMIEH CPE/Ibl: TOKATbHbIH, PErHOHAIBHBIN H [TI06AIbHBIH
X HCC/Ie10BAHMI MeTto bl TOMCKA, aHATU3a U 00pabOTKH WH(OPMAITUHU O MMPOCKTE B Pa3IUYHBIX UICTOUYHHUKAX
IMpomexyTounas arrectanus (1uddepeHHPOBAHHDII 3a4eT) 2
Bcero: 45
IIpoekr: 2
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11.

12.
13.

14.

IIpuMepHasi TeMaTHKA HHAMBHUAYAJIBHBIX MPOEKTOB:

CoBpemeHHbIe cr1oco0bI HeTenepepaboTKH, BIUsSHIE HEPTeT00BIYN Ha OKPYIKAIOIIYIO
cpeny

«CoBay, «roiry0Opy WiH «KaBOpoHOK»? OnpeeneHne XpoHOOHOIOTHYECKOTO THITA
4enoBeKa (Pa3MUYHbIX XapaKTePUCTUK UHANBUAYATEHBIX OMOPUTMOB YEJIOBEKA).
[Ipeobnananne onpenenéHHBIX XapaKTEPUCTHK Y JIIOJICH pasHBIX BO3PAcTOB U Mpodeccuit
[Tamsate. MccnenoBanust (¢ mOMOILBIO TECTOB) NaMsATU. BrlsiBieHne o0béma
KpPaTKOBPEMEHHOW MaMATH, CMBICIOBOM MMAMSATH, 3pDUTEIILHON ITaMATH

Temnepament. MccnenoBanue (¢ moMoUIbI0 TECTUPOBAHUI ) TUIIOB TeMIiepameHTa. Haru
KJIACC CAHTBUHUKOB, XOJIEPUKOB, (JIETMAaTUKOB U MEJIAHXOJIUKOB.

N3yyeHne BO3MOXKHOCTU IOJyUeHHs CpeAcTB 1 npodunakTiky rpunna 1 OPBU na
OCHOBE KOPbI KOPHUIIBI

JlpamMaTuyeckue CTpaHHIlbl B ICTOPUH Pa3BUTHUSI T€HETUKU.

Ycnexy cOBpeMEHHOM FeHEeTUKHU B METUIIMHE U 3/]paBOOXPAaHEHUH.

Hcropus pasBuThs 3BOIONUOHHBIX uaei 1o Y. /lapsuHa.

«Cucrema npupobi» K. JIunHes u ee 3HaueHUE ISl pa3BUTHSI OUOJIOTHH.
CoBpeMeHHBbIH 3Tall pa3BUTH yenoBeyecTBa. Yenosedeckue packl. OnacHOCTh pacu3ma
BozneiicTBue yenoBeka Ha MPUPOAY Ha pa3IUYHbIX dTaax pa3BUTHUS YEJIOBEUECKOTO
o01ecTBa.

Brnusinue oxpyskaroliei cpepl U ee 3arpsi3HeHNs Ha pa3BUTHE OPraHU3MOB.

Bnusinue kypenus, ynotpedyieHus alnKkorosisi U HApKOTUKOB POAUTEISIMU Ha
SMOpHOHANIbHOE pa3BUTHE peOeHKa.

BI/ITaMI/IHBI, (bepMeHTBI, TOPMOHBI U UX POJIb B OPTaHU3MC. HapymeHI/Iﬂ IIpHu UX HCAOCTATKEC

U N30BITKE.
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O ITPEJIMETA
3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAIbLHO-TEXHMYECKOMY 00ecredeHUI0
Peanuzanus yueOHOW UCUUIUIMHBI TPpeOyeT Hannuus yueOHoro kabuHera « bHOTIOTH».
O6opynoBanue yaeOHOro KabuHeTa:
- MOCAJI0YHbIE MECTA M0 KOJIMYECTBY CTY/ACHTOB;
- pabouee MeCTO IpernoaBaTers;
- KJTaCCHas JIOCKa;
- HACTCHHBIC TAa0IUIIBL;
- KOMIUIEKT y4eOHO-HArJsIIHBIX TIOCOOHH 10 OMOJIOTHH;
- 000py1I0OBaHNE M PEAKTHBBI ISl IPOBEICHUS JTa00OPATOPHO-TIPAKTUYESCKUX 3aHATHIA.
3.2. UudopmanuonHoe odecrnieyenne 00y4yeHus:
- METOJJMUECKUE YKa3aHUs 110 OHOJIOTHH;
- TUTAKATHI-KOHCTIEKTHI 110 OMOJIOTUH;
- IPAJIOKEHHSI K TPAKTHYECKUM 3aHSATHSIM.

OCHOBHbBIE UICTOYHHKHU:

Koncrantunos B.M., Pe3anoB A.I'., ®eneera E.O. buonorus mis npodeccuit U crnenuanbHOCTEN
TEXHUYECKOTO M €CTECTBEHHOHAy4YHOT0 nipoduieit, Mocka Akanemus 2020 r.

JIOnOTHUTETHHBIE HCTOYHHKH:

1. Cusornazos B.U., Aradonosa U.b., 3axapoBa E.T. buonorus (6a3zoBsiii yposens) 10, MockBa
Hpoda 2017 r.

2. CusornazoB B.1., AraponoBa N.b., 3axapoa E.T. buonorus (6a3oBbiit ypoBens) 11, Mocksa
Hpoda 2017 r.

SHCKTpOHHI)Ie HUCTOYHUKMU.
http://geo.1september.ru/
http://school.edu.ru
http://www.alleng.ru/edu/geogr.htm
http://geo.1september.ru/urok/
http://world.freeglobus.com/
http://ge02000.nm.ru
http://nature.worldstreasure.com/

geo.historic.ru I'eorpaduyeckuii CripaBOYHUK

©oo~NoOkhwNhE

ru.wikipedia.org/wiki CBo6oanas sHuukoneaus Bukumneams
10 http://14geografi.ucoz.ru/dir/26

3.3 MexnpeaMeTHble CBA3HU

Pabouyass mporpamma OCyLIECTBISICT MEXIPEAMETHBIE CBS3U CO CIEIYIOIUMHU y4eOHbIMHU
JUCLUIUIMHAMH U TPO(PECCUOHATBHBIMU MOTYJIIMU: XUMUS], Tenrpadus.
3.4 Cnenmnpuxanust yuedHO-MeTOANYECKOI0 KOMILJIEKCA

1. Kommnnexr QJICKTPOHHBIX Hpe3eHTaI.[PII>i, BUJICOYPOKOB K TEMaM

IIPOrpamMMmBl.
2. Pa3zpmaTousblil MaTepuan i NpakTHYECKUX padoT.

30


http://geo.1september.ru/
http://school.edu.ru/
http://www.alleng.ru/edu/geogr.htm
http://geo.1september.ru/urok/
http://world.freeglobus.com/
http://geo2000.nm.ru/
http://nature.worldstreasure.com/
http://geo.historic.ru/
http://ru.wikipedia.org/wiki
http://14geografi.ucoz.ru/dir/26

3. MGTOI[I/I‘-IGCKI/IC PCKOMCHAAIMU K HAIMUMCAHUKO HWHIAUBUIAYAJIBHOT'O
IPOEKTA.
MCTOZ[I/I‘-ICCKI/IC YKa3aHus 4jid CTYACHTOB IO BBIITOJHCHHIO ITPAKTUYCCKUX pa60T.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHHUSA YYEBHOI'O NIPEIMETA BUOJIOT'UA
4.1 KoHTpOJIb U OlleHKa Pe3yJIbTATOB 0CBOCHMS Y4eOHOH AN CUMIIMHBI OCYLIeCTBJIsIeTCS MpenojaBarTesieM B Ipouecce NpoBeieHus!
TEOPETHYECKUX U MPAKTUYECKHUX 3aHATHH, TECTUPOBAHUS, a4 TAK/KEe BBINOJTHEHHUS CTYAeHTAMU MHAUBHUAYAJbHbIX 32IaHUM, IPOEKTOB,

HCCJIeI0BAHM.
Oo0mas Pa3nen/Tema THun oeHOYHBIX MepONPHUATHI
KOMIIeTeHIUs
Paznen 1. Kierka — Kontponbnas padota “MonekynsipHblii ypOBEHb OPraHU3aIMH KUBOTO”
CTPYKTYPHO-
pyHKUHOHATILHASA eIMHUIIA
JKMBOT'0
OK 02 Tema Nel. 1. 3anonHeHue TabauIbl ¢ OMMCAaHUEM METOJJ0B MUKPOCKOTIMPOBAHUS C UX
buonorus xak Hayka JIOCTOMHCTBaMH M HEJOCTATKaMH.
3anonHeHue Ta0nuIel « Bkmaa yaeHbIX B pa3BUTHE OHOJIOTHI)
OK 02 Tema Nel.2. 3anosHEeHUe CPAaBHUTEIBLHOM TaOIUIIBI CXOACTBA M PA3JIMUNNA KUBOTO U HE )KHUBOTO
OO61as xapakTepuCcTHUKA KU3HU
OK 01 Tema Nel.3. @poHTaJBHBINA OITPOC
OK 02 buonoruuecku BakHbIC [ToaroToBKa yCTHBIX COOOIIEHUH C TIpe3eHTaIuen
OK 04 XUMHUYECKUE COCTMHECHUS Brimonenue u 3anura 1abopatopHbix padot: «OnpeneneHue Buramuaa C B
IPOAYKTaX MUTAHUSY,
«'napodunbHO-THAPOGOOHBIE CBOWCTBA JTUITHIOBY
OK 01 Tema Nel 4. OueHuBaemasi JUCKyCCHs 10 BOIPOCaM JIEKLIUU
OK 02 CrpykrypHOo-dyHKIIMOHaNbHas  |Pa3paboTka MEHTaNbHOM KapThl MO KIacCU(UKAIMU KIETOK M UX CTPOCHHIO HA MPO- U
OK 04 OpraHH3aIus KIETOK 9YKapUOTHYECKUX U MO [[apCTBaM B MUHU TPYIIax
Brinonnenue u 3amura 1a00paTOPHBIX padoT:
«CTpoeHue KIeTkH (pacTeHus, >KUBOTHBIE, TPUObI) U KJIIETOUHbBIE BKIIOYCHHUS
(Kkpaxmai, KapOTHHOUBI, XJIOPOILIACTHI, XPOMOILIACTHI)»,
«IIponuriaeMocTs MeMOpaHbl (TJ1a3MOIH3, IETIa3MOIIHI3)»
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OK 01 Tema Nel.5. OpOHTANBHBIN OMPOC
OK 02 CrpykrypHO-QyHKIIHOHANBHBIe | Pa3paboTka rioccapus
(baxTOpBI HACTIEICTBEHHOCTH Pemenue 3a1au Ha onpeeneHye nociea0BaTeIbHOCTH HYKJIEOTHI0B
OK 01 Tema Nel.6. OpOoHTANBHBIHN OMPOC
OK 02 IIponeccsr marpuunoro cunresa | Tect «IIponeccel MATpUYHOTO CUHTE3a»
Pemenue 3a1au Ha onpeeneHre nocaea0BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe
Oenka
Pemenue 3agau Ha onpeeneHye nocaea0BaTeIbHOCTH aMUHOKHUCIOT B MOJIEKYJIE
Oenka B cilyyae U3MEHEHUs Tocie[oBaTeIbHOCTH HyKIeoTn10B JJHK
OK 02 Tema Nel.7. @poHTaTBHBINA OITPOC
OK 04 Hexknerounsie hopMbl )KU3HU [ToaroroBka yCcTHBIX COOOIIEHHH ¢ Tpe3eHTalnel (BUpyCHbIE U OaKTepHalIbHbIE
3a0oneBanus. OOIIMe TPUHLIUIIBI UCTIOIb30BAHUS JIEKAPCTBEHHBIX BELIECTB.
Oco0eHHOCTH TPUMEHEHHSI aHTHOMOTHKOB)
OK 02 Tema Nel.8. @poHTaJBHBINA OITPOC
OOMeH BelllecTB U MpeBpallleHue | 3anojHeHNue CPaBHUTEIbHON TaOIHUIIbl XapaKTEPUCTHUK TUIIOB OOMEHA BEILIECTB
SHEPrUU B KIETKE
OK 02 Tema Nel.9. OO0cyxIeHre 1o BOIIPOcaM JIEKIIHH
OK 04 JKu3HEHHBIN UK KIETKH. Pa3paboTka neHThl BpeMEHH )KM3HEHHOTO ITUKJIA
Muro3. Meiio3s
Pa3pnen 2. Crpoenue u KonTponsnas pabora "Ctpoenue U QyHKIMH Opranu3mMa’”
(GyHKIUM opranusmMa
OK 02 Tema No2.1. OueHuBaemasi TUCKycCUs
OK 04 Crtpoenue opranusma Pa3paboTka MeHTanbHON KapThl TKaHEH, OPraHOB U CUCTEM OPraHOB OPTaHU3MOB
(pacTeHusi, )KUBOTHBIE, YETIOBEK) C KPATKOM XapaKTepUCTUKON MX QyHKIUI
[ToarotroBka u mpencTaBiIeHUE YCTHBIX COOOIICHUH ¢ TIpe3eHTanuell (MMMYHUTET,
UH(pEKINOHHBIC 3a00TIeBaHUS, SMTUEMUH, BAKI[UTHAIIHS )
OK 02 Tema Ne2.2. OpOHTAIBHBIN OIIPOC

33



DopMbI pa3MHOKECHUS

3anonHeHne TabIMIIBI ¢ KPATKOM XapaKTePUCTUKON U mpuMepamu (popm

OpraHU3MOB Pa3MHOXXEHHS OPraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka neHThl BpEMEHH C XapaKTePUCTUKON ITANlOB OHTOT'E€HE3a OTACIbHON
OK 04 OHTOreHe3 )KMBOTHBIX U Y€JIOBEKa |TPYIION )KUBOTHBIX U YEJIOBEKA [0 MUKPOTPYIIIIaM
Tect/ompoc
OK 02 Tema Ne2.4. CocraBieHre KU3HEHHBIX [IUKJIOB PACTEHUH O oTAesaM (MOXOBHUHBIE,
OK 04 OHnTorenes pacteHuit XBOILIEBU/IHBIE, TATIOPOTHUKOBUIHBIE, TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3pabotka rioccapus
OcHoBHble IOHATHA TeHeTukn | Tect
OK 02 Tema Ne2.6. @poHTaTBHBINA OITPOC
OK 04 3aKOHOMEPHOCTH HaclieJoBaHusl | TecT mo Bompocam JIEKIUU
Pemenue 3a1au Ha onpeeneHrne BEpOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX
MIPU3HAKOB IIPU MOHO-, JI1-, IOJMTUOPUIHOM U aHATTU3UPYIOIIEM CKpPEIIMBAHUH,
COCTaBJICHUE T€HOTHUITMYECKUX CXEM CKpEIMBAaHUS
OK 01 Tema Ne2.7. Tect
OK 02 B3anmopeiicTBre reHOB PazpaboTka riaoccapus
Pemienue 3ana4 Ha onpeeneHre BEpOATHOCTH BOZHUKHOBEHUS HACIIEICTBEHHBIX
IPU3HAKOB MPU Pa3IMYHBIX TUIIAX B3aUMOJIEHCTBUS '€HOB, COCTaBIICHHUE
TFeHOTUIMYECKUX CXEM CKpEILUBAaHUS
OK 01 Tema Ne2.8. Tect
OK 02 CleIUieHHO€E HACIEJOBaHUE PazpaboTtka rioccapus
IIPU3HAKOB Penienue 3a1a4 Ha onpeeneHre BEpOATHOCTH BOZHUKHOBEHUS HACIEICTBEHHBIX
IPU3HAKOB MPH CLEIUIEHHOM HacJeI0BaHUU, COCTABJICHUE T€HOTUITMYECKUX CXEM
CKpELIMBaHUS
OK 01 Tema Ne2.9. Tect
OK 02 I'enetunka nmomna Pazpabotka rioccapus

Pemienue 3amaq Ha OpeaCJICHUEC BEPOATHOCTU BOBHUKHOBCHUA HACIICACTBCHHBIX
IMPU3HAKOB, CHCIIJICHHBIX C I10JIOM, COCTABJICHNEC 'CHOTHIIMYCCKUX CXEM CKPCIIUBAHUSA
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OK 01

Tema Ne2.10.

Tect

OK 02 I'eneTuka yenoseka Pazpabotka rioccapus
Pemenue 3agau Ha onpejieneHre BEPOSITHOCTH BOSHUKHOBEHUS HACIEICTBEHHBIX
IPU3HAKOB, UCIIOJIb3YsI METO/Ibl TEHETUKHU YEJIOBEKA, COCTABICHNE T€HOTUITMUECKUX
CXEM CKpeIIMBaHUs
[ToaroToBKa YCTHBIX COOOIICHHI C IPE3CHTAMEH O HACICICTBEHHBIX 3a00ICBaHUSIX
yeJioBeKa
OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHUYMBOCTH |PerieHue 3a1au Ha onpeiesieHre TUIa MyTalliy NpyY [epeiaye HaclaeICTBEHHBIX
OK 04 IPU3HAKOB, COCTaBICHUE TEHOTUITMYECKUX CXEM CKPELINBAHUS
OK 01 Tema Ne2.12. Tect
OK 02 Cenekuusi OpraHu3MoB Pa3pabotka rioccapus
Pemenue 3agau Ha onpeeneHre BO3MOKHOIO BOSHUKHOBEHUS HACIEACTBEHHbIX
IIPU3HAKOB MO CEJEKIINH, COCTABICHNE TEHOTUITHYECKNUX CXEM CKPEIMBAHUS
Pa3znea 3. Teopusi 3BoIIOIMHA KonTtponbHas padota “TeopeTndeckue actieKThl SBOJIIOIUY KU3HU Ha 3emuie”
OK 02 Tema 3.1. @poHTaTBHBINA OIPOC
OK 04 Hcropus 3BonormorHoro yueHus | PazpaboTka JICHTHl BpEMEHU Pa3BUTHS BOJIIOIIMOHHOTO YUCHUS
OK 02 Tema 3.2. ®poHTaJIBbHBINA OIPOC
MukposBontonus Pa3pabotka rioccapus TepMHHOB
OK 02 Tema 3.3. OueHuBaemas IUCKyCCHUs
MakposBosronus Pa3pabotka rioccapus TepMHUHOB
OK 02 Tewma 3.4. @poHTaJIBHBINA OITPOC
OK 04 Bo3HukHOBEHUE U pa3BUTHE [ToaroroBka u mpeCTaBICHUE YCTHOTO COOOIIEHUS U JIGHThl BpEMEHH BOSHUKHOBEHHUS
KU3HU Ha 3emMJie Y Pa3BUTHS )KUBOTHOI'O U PACTUTEIIBHOI'O MUpa
OK 02 Tema 3.5. OpOHTAIBHBIN OIIPOC
OK 04 IIponcxoxaeHue yenoBeka — Pa3paboTka 1eHT BpeMeHU U MEHTAJIbHBIX KapT Ha BHIOOP:
AHTPONOT€HES “BOJIIOLIMS COBPEMEHHOT0 UenoBeka”, “BpemMst 1 myTu pacceieHus 4eaoBeKa 1o

iaHere”, “BrnusHue reorpagudeckoil cpeasl Ha MOp(HOJIOTHIO U (PU3HOJIOTHIO
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yenoBeka”, “UenmoBeueckue pacel’”’, 00CykKIeHUE

Pasgea 4. Dxojorusa

KounrtpoJsbHas padora “TeopeTrnueckue acneKThbl 3K0J10ruu”

OK 01 Tema 4.1. Tect 1o sKoIOTHUECKUM (PaKTOpaM U CpeliaM >KU3HU OPTaHH3MOB
OK 07 Okonorndyeckue HakTopsl U
CpEebl KU3HU.

OK 01 Tema 4.2. CocraBiieHre cXeM KpyroBOpOTa BEILECTB, UCIIOb3Ysl MaTEPHUAIIbl JIEKIIUU

OK 02 [omynsus, cooOuiecTsa, Pemrenne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUH 110 IEPEHOCY BEIECTBA U

OK 07 JKOCHUCTEMBI SHEPrUM B IKOCHCTEMAX C COCTABJIEHUE TPOPHUUECKUX IIeTIel U mupaMu]] Onomaccsl 1
SHEpPruu

OK 01 Tema 4.3. OneHnBaemasl TUCKyCCUs

OK 02 buocdepa - rnodanbHas Tect

OK 07 AKOJIOTMYECKAsi CUCTEMA Pemenne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJ1a4 Ha OMpEeIeHUE TUIOMIaan
Haca)kJIeHUM JJIsl CHIDKEHUS KOHIEHTPALMU YIJIEKHCIIOr0 ra3a B aTMoc(epe CBOEro
pervuoHa npoKUBaHUS

OK 01 Tema 4.4. Tect

OK 02 BrnusiHre aHTpONOreHHBIX Pemienne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aIaHUH 110 COXPAHEHUIO

OK 04 (akTopoB Ha buochepy MPUPOJIHBIX PECYPCOB CBOETO PErMOHA MPOKUBAHUS

OK 07

OK 02 Tema 4.5. OueHuBaemas IMCKyCCHUs

OK 04 Bnusiaue conuansHo- BrinosiHeHUs MPaKTUYECKUX 3a/ITaHUI:

OK 07 9KOJIOTMYECKUX (PaKTOPOB Ha “OnpeaenieHre CyTOYHOIO palioHa MUTaHUs,

3A0POBLEC UCIIOBCKA

“Co3anue UHIUBUIyaJIbHON MAMATKU 110 OpraHU3ally pallMoOHaIbHON (pU3HMUeCcKOn
AKTUBHOCTH

Brimonnenue nabopaTopHoi paboThl Ha BBIOOP:

"YMcTBeHHas paboTocmocoOHOCTh",

"BiusiHue abuoTndyeckux pakTopoB Ha yesloBeKka (HU3KHE M BHICOKUE TeMIIepaTyphl)"”
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*IIpodeccuonanbHoO-
OPUEHTHPOBAHHO CO/AEPKAHME
Pasnea 5. buoJjorus B :KU3HH

3amuTa Keica: IpeCTaBlIEHUuE Pe3yIbTaTOB PELIEHUS KEHCOB (BBICTYILIEHUE C
MpEe3eHTALUEH )

OK 01 *Tema 5.1 BrimonHeHue keiica Ha aHan3 HHPOPMAIIUK O HAYYHBIX JOCTHKEHUSAX B 00JIaCTH
OK 02 buorexHonornu B ;KU3HA FEHETUYECKUX TEXHOJIOTUM, KIIE€TOYHON UHKEHEPUH, TUILEBBIX OMOTEXHOJIOrUH (110
OK 04 KaJI0r0 rpynmnam), IpeicTaBiIeHUe Pe3yJIbTaTOB PEIICHUs KEWCOB

K 1.2

K 2.8

OK 01 *Tema 5.2.1. BoinonHenue kelica Ha aHanu3 HHPOPMAIUK O Pa3BUTUHM OMOTEXHOJIOTHI B

OK 02 buorexHonoruu B MeIUIIMHE U |MEAULIMHE U (apMalnu (110 TpymIaM), MpeACcTaBIeHUE pPe3yIbTaTOB PELIECHHs KEHCOB
OK 04 dhapmarun

K 1.2

K 2.8

OK 01 *Tema 5.2.2. Brimonnenue keiica Ha aHaau3 HHPOPMAIIUK O Pa3BUTUH OMOTEXHOJIOTHH C

OK 02 buorexHonoruu u )KxMBOTHBIE UCIIOJIb30BAHUEM >KMBOTHBIX, IPUMEHEHHUE MPOTYKTOB OMOTEXHOJOTHU B KU3HU
OK 04 yesoBeka (10 TPpyInaMm), IPEACTaBICHHE Pe3yJIbTaTOB PEIICHUS KEHCOB

K 1.2

K 2.8

OK 01 *Tema 5.2.3. Brimonnenue keiica Ha aHaau3 HHPOPMAIIUK O Pa3BUTHH OMOTEXHOJIOTHH C

OK 02 buoTexHonoruu u pacreHus HCITOJIb30BAaHUEM pacTeHUH (TI0 TPYIIaMm), IPEICTABIICHUE PE3YIbTATOB PEIICHUS
OK 04 KEMCoB

K 1.2

K 2.8

OK 01 *Tema 5.2.4. Brinonnenue keiica Ha aHanu3 HHPOPMAIUK O Pa3BUTHH ITPOMBIIIIIICHHON

OK 02 [IpombinuieHHass GMOTEXHOJOTHS |OMOTEXHOIOIHH (110 TpymIaMm), MpeCTaBlIeHNe Pe3yIbTaTOB peleH s KeHCOoB
OK 04

K 1.2

K 2.8
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OK 01 *Tema 5.2.5.

OK 02 ConuanbHO-3TUYCCKUE aCIICKTHI
OK 04 OMOTEXHOJIOTHI

K 1.2

IIK 2.8

BrimonHenue kekica Ha aHau3 HHPOPMAIUHA 00 3TUYECKUX aCIEKTaX Pa3BUTHUS
OMOTEXHOJIOTHH (IO TPyIaM), IPEICTaBICHUE PE3YIbTATOB PEIICHUS KEHCOB

Pa3nena 6. Buoskoaoruueckue

[IpencraBnenue pe3ybTaToOB BBHITOJIHEHHUS Y4eOHO-UCCIEA0BATEIIbCKUX MPOEKTOB

HCCJIe10BAHUS (BBICTYIUIEHHUE C MTPE3EHTAIUEH)
OK 01 Tema 6.1. Brinonnenue nabopaTopHbIX paboOT Ha BBIOOP B MUHUTPYIIIAX:
OK 02 OcCHOBHBIE METO/IbI 1. BnustHue TeMiiepaTypbl Ha pocTa U U3NO0JIOTHYECKYI0 AKTUBHOCTD JPOIKEBBIX
OK 04 OMOPKOJIOTUYECKUX KJIETOK
OK 07 HCCIIEN0BAHUI 2. BiusiHue yriieBo0B Ha pocTa M (PU3HOIOTHIECKYIO aKTHBHOCTD JIPOXKKEBBIX
KJIETOK
3. CoueTraHHOE BIUSHHE TEMIIEPATYPHI U YTIIEBOJIOB HA POCTa M (PU3HOIOTHIECKYIO
AKTUBHOCTbH JIPOMOKEBBIX KIETOK
OK 01 Tema 6.2 Brimonnenue yaeOHO-HCCIeIOBATEIBCKOTO MTPOEKTa Ha BBIOOD:
OK 02 buoskonornueckwnii sxcnepumenT | 1. Onenka kadecTBa aTMoc(epHOTO BO3IyXa
OK 04 2. OlreHKa KayecTBa MOYB METO0M (DUTOTECTUPOBAHUS
OK 07 3. OreHka KauyecTBa BOJI MOBEPXHOCTHBIX BOJIOEMOB 110 OPTaHOJIEHTHYCCKUM 1
(U3UKO-XUMHUYECKUM CBOICTBaM
4. Biausiaue [TAB Ha pocT U pa3BUTHE CeMsIH BBICIIUX PACTCHHUM
5. BnusiHue coneBoro 3arps3HeHUs Ha POCT U Pa3BUTUE CEMSIH BBICIIMX PACTEHUI
OK 01
OK 02 .
OK 04 Brinonnenue 3a4eTHBIX 3a/laHUM
OK 07

MopgnucaHo undpoeoii noanucsio: TOCYAAPCTBEHHOE
BHOJ)KETHOE NMPO®ECCUNOHAJIbHOE o
OBPA3OBATE/IbHOE YUYPEXXAEHWE "3/IbBPYCCKUN
PEIrMOHAJTbHbIV KOMTNEOK™

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, WHH K0N1=7710568760,
OrPH=1047797019830, STREET="B0/bLLIO/i 3NaTOYCTUHCKMi4 Nepeynok, 4. 6,
cTpoenue 1", L=r. Mocksa, C=RU, O=Ka3HaueiicTBo Poccuu,
CN=KasHaueiicTeo Poccum

TMpuumHa: § ABASIOCH ABTOPOM 3TOTO A0KyMEHTa

[fara: 18 CenTabpb 2023 r. 17:20:04
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