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1. O0mas xapakTepuCcTHKA NPUMEPHO padoueii MPOrpaMMbl
o0meodpazoBaTenbHoil ucuIINHbI «BUOJIOT US»

1.1. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeJIbHOM NMPOrpaMMbl
CIIO:

O6meobpa3oBaTenbHas JTUCHUIUIMHA «BHOTOTHS SBISETCS 00sA3aTEIbLHOMN
4acThl0  001e00pa30BaTeIbHOIO IMKJIa 00pa3oBaTebHOM TPOrpaMMbl B
cootBerctBHM ¢ DPI'OC CIIO mno cnenuansHocTH 44.02.01 JlomkosbHOE
o0Opa3zoBaHue.

TpynoemkocTs AMCUUILUIMHBI «buosiorus» 0a30BbI ypOBEHb BapUaHT 2
coctaBiser 144 wdyaca, W3 KOTOpPBIX 24 Yaca BKIOYAaeT MNpodhecCHoHAIBHO-
OpUEHTHUPOBAHHOE COJIEpKaHUE, YCHIIUBAIOUIEE MPOPUIbHYIO COCTABIISIOUIYIO 1O
KOHKpeTHON mpodeccun wimm crnenuanbHoctd B 3aBucumoctu ot ®I'OC CIIO
npodeccun/crenuagTbHOCTH.

[lepuog oOydeHus u pacmpeneieHHe IO CEeMecTpaMm  OmpeAesseT
oOpa3oBarenbHas OpraHu3anus ¢ y4eToM HeoOXOJAMMOCTH MPOXOXKICHHS pasjena
6 B BECEHHM TEpHOJ,, YTO CBSI3aHO C [IOCTAHOBKOM OHMOJIOTMYECKOTO
DKCIEPUMEHTa, a TakXKe€ C Y4YeTOM JIOTHKM (OPMHUPOBAHUS TMPEAMETHBIX
pe3yibTaToB, OOUX W MNPOPECCHOHAIBHBIX KOMIIETCHIIMM, MEXIPEIMETHBIX
CBsI3ei C JIPYTUMHU JUCUUILIMHAMUA 0011e00pa30BaTENILHOTO u
obmenpodeccnoHanbHOTO NUKIOB yueOHoro rmiana OITOII.



1.2. Heau v niIaHUPyeMble Pe3yJbTAThl 0CBOEHH S AN CIUTIIUHbI:
1.2.1. Ileau AMcCUMIJIMHBbI

Hean: dbopMupoBanre y 00ydYarONIUXCS CUCTEMbl 3HAHUW O Pa3IUYHBIX
YPOBHSIX KU3HU CO 3HAHUEM COBPEMEHHBIX MPEICTABICHUN O >KMBOW IPHUPOJE,
HaBBIKOB TI0 TPOBEJCHUIO OHOJOTHMYECKUX HCCICAOBAHUNA C COOJI0ICHUEM
ATUYCCKUX HOPM, apTyYMECHTHUPOBAHHON JHUYHOCTHON IIO3UIMH IO OEPEeIKHOMY
OTHOIIIEHUIO K OKPY>KaKOIIEH cpetie.

3agaum:

* mosydeHHe (YHIAMEHTANIBHBIX 3HAHUH O OWOJIOTHYECKUX CHCTEMax
(Knerka, Opranusm, Ilomynsmus, Bunp, O3Oxocucrema), HUCTOPUU pPa3BUTHUS
COBPEMEHHBIX MPEACTABJICHUN O >KUBOW MPUPOJIC, BBIJAIOUIMXCA OTKPBITUSIX B
OMOJIOTMYECKOM HayKe, poJIM OHOJOTrMYecKor Hayku B  (POpMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa; METOJIaX Hay4dyHOIo
MTO3HAHUSI;

* OBJIQJICHHE YMEHUSIMU JIOTUYECKU MBICITUTH, 0OOCHOBBIBATH MECTO U POJb
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOW JAESITENbHOCTU JIOACH, pa3BUTHUHU
COBPEMEHHBIX TEXHOJIOTHUM; OMpPEACNSTh KUBbIE OOBEKTHI B MPUPOJE; MPOBOIUTH
HaOII0/ICHUSI 32 SKOCUCTEMAaMH C IIEIbI0 UX ONMKUCAHUS U BBISIBICHUS €CTECTBEHHBIX
W aQHTPONOTEeHHBIX HM3MCHEHUW;, HAaXOIAUTh W aHAJIU3UPOBaATh HHGOPMAIIUIO O
JKMBBIX O0BEKTaX;

* pa3BUTHE MO3HABATEJILHBIX MHTEPECOB, MHTEIICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEN 00yUaromMXcsi B MPOILECCe HU3YyUYECHHUS OMOJIOTUYECKUX SIBJICHUM;
BBIJJAIOIINXCST  JIOCTHXKEHUN OMOJIOTMH, BOLIECAUIMX B  OOIIEYEIIOBEUECKYIO
KYJBTYPY; CI0XXHBIX U MPOTUBOPEUUBBIX MYTEH Pa3BUTUSI COBPEMEHHBIX HAYYHBIX
B3IJISIIOB, WM, TEOpUd, KOHIEMIUM, TUnoTe3 (0 CYIIHOCTU U MPOUCXOKICHUU
JKWU3HU, YEJIOBEKA) B X0J1€ paOOThI C pa3IMYHBIMU UCTOUHUKAMH HH(GOPMAIIUH;

* BOCIIUTAHUE YOCKICHHOCTH B HEOOXOIMMOCTH MO3HAHMS KUBOW TTPUPO/IBI,
HEOOXOIMMOCTH PAIMOHAIBLHOI'O IIPUPOJIONOIB30BaHUs, OEPEIKHOTO OTHOIICHUS K
NPUPOJIHBIM pECypcaM M OKpYyXKalollel cpeae, COOCTBEHHOMY 3I0pPOBBIO;
YBa)KECHUSI K MHEHUIO OINIMOHEHTA MPU 00CYKACHUU OMOJIOTHYECKHUX MPOOIIeM;

* HCIOJb30BaHUE NPUOOPETEHHBIX OWOJIOTUYECKUX 3HAHUA M YMEHHH B
MOBCEAHEBHON KM3HU [JII OLIEHKH TIOCICACTBUN CBOCH JEATEIBbHOCTH (M
JESATeIIbHOCTU JAPYTUX JIFOJCH) 10 OTHOIICHHUIO K OKPYXAIOIIEeH Cpejie, 370POBbIO
JIPYTUX JIOJIEH U COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAHHE W COOJIIOJICHHUE MeEp
npodunakTUKA  3a00JIeBaHWM, OKa3aHWE TIEPBOM TMOMOINM TPH TpPaBMaXx,
COOJIFOZICHYE TIPABHII TIOBEICHUS B IPUPO/IC.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHHSI 001Ie00pa3oBaTEeIbLHOM
aUcHUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Oco0oe 3HaueHne AMCLMILUIMHA UMEET pu GpopMupoBaHuu U pa3sutuu OK
u [IK.



Koan
HAaHMEHOBaHMHeE
popmupyembIx

KOMIIeTeHIInii

[Inanupyemble pe3yabTaThl 0CBOEHHS THCHUILINHBI

Oo01mue

JAucuuninHapHbie

OK 01. Beibupats
CIIOCOOBI perieHus
3a1a4
npoeCCHOHATLHOU
JEeSITeIbHOCTH
MIPUMEHHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIMTAHUSI:

- TOTOBHOCTh K TpYyay, OCO3HaHWE UEHHOCTH
TPYIOTIO0HE;

- TOTOBHOCTh K aKTHBHOHM JESATEILHOCTH TEXHOJOTHYECKON U
COILMAJILHOW HAIpPaBJIICHHOCTH, CIOCOOHOCTh WHUIIMHPOBATH,

MacTepcTBa,

IUIAHUPOBaTh M CAMOCTOATENBHO  BBIMOJHATH  TaKylo
NesITeIbHOCTD;
- HHTEpeC K pasauuHbM cdepaM  IpodeccHoHaTbHON

NEeSTeTLHOCTH,
OBJ'I&)IGHI/IG YHUBCPCAJIIbHBIMUA y‘I€6HI)IMI/I IIO3HABATCIIbHBIMHU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe JIeiiCTBHUS:

- CaMOCTOSITENBHO  (OPMYIUPOBATH H
npo0OyieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

AKTYAJIM3UPOBATh

- YCTaHABIIMBATh CYNICCTBCHHBIN NMPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIAaCCUPUKALIUU U 000OIICHHUS,

- ONpEeNeNsITh IENH JeATSIBHOCTH, 3aJlaBaTh HapaMeTpbl U
KPUTEPHUH UX JTOCTHKCHHUS;

- BBIABJIATH  3aKOHOMEPHOCTH U

pacCMaTpUBACMBIX SBJICHUAX

MPOTUBOPEYUS B

- BHOCHUTb KOPPEKTHUBBI B  JCATCIBHOCTb, OLICHUBATh
COOTBETCTBUE  pE3YyJbTAaTOB  LEJIAM, OLCHUBATh  PUCKHU
IIOCJIEICTBUH EATEIIBHOCTH;

- pa3BMBaTb KPEATHMBHOE MBIIUICHHE IIPU  PELICHUU

- chopMHpOBaTh 3HAHHUS O MECTE W POJU OHOJIOTHU B

CHUCTEME €CTECTBEHHbIX HayK, B (OPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MHpa, B
MO3HAHUHM 3aKOHOB TMPHUPOABI U PEHICHUH >KU3HEHHO
BaYKHBIX COLIMATTbHO-3THYECKHX, SKOHOMHYECKUX,
OKOJIOTMYECKUX TPOOJIeM 4YeloBEYECTBA, a TaKXKe B
pelieHnn BOIIPOCOB paIoHaIbHOTO
NPUPOAONOIB30BaHUSA; B (POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIECHHUS K TPUPOAE, OOIIECTBY, YEIOBEKY; O BKIAJE
poccuiickuX M 3apyOeXHBIX YYEeHBIX - OHOJOrOB B
pazBuTHE OWOJIOTUM;, (PYHKIIMOHAIHHOW TI'PaAaMOTHOCTH
YyeJIoBeKa Ul PelleHus KU3HEHHBIX po0eMm,

- yYMeTh BIQJ€Th CHUCTEMOW OHMOJOrMYECKUX 3HAHUH,
KOTOpasi BKIIOYAeT:
OCHOBOIIOJararomue 6I/IOHOFI/I‘-I€CKI/IC TCPMUHBI u
MOHATUS (3KU3HB, KJIETKA, TKaHb, OPraH, OpPraHu3M, BH/I,
ouocdepa;

HUMMYHUTCT,

MOMYJISALINS, YKOCHUCTEMA, OHOIIEHO3,

MeTa0oIu3M, TOMEOCTa3, KJICTOYHEIN

OouocuHTe3  Oenka,

caMoperyJIsiIus,

OMOMONKUMEpPBI,  AUCKPETHOCTb,
CaMOBOCIIPOU3BECHHUE,

HaCJIEICTBEHHOCTh, U3MEHYHUBOCTb, YHEPrO3aBUCUMOCTb,

POCT U pa3BUTHE);

Ouonoruueckue Teopuu: kierounas teopus T. IlIBanna,

M Illneiinena, P. BupxoBa; KIOHAJIbHO-CEIEKTUBHOTO




YKU3HEHHBIX TIPOOIEM

0) 0a30BbI€ HCCIe0BaTEIbCKHE TeHCTBHS:
- BJAUETh HABbIKAMH  Y4YeOHO-HCCIICOBATEILCKOH U
MIPOEKTHOM J1eATEIbHOCTH, HAaBBIKAMU Pa3peIieHus npoodiiem;

- BBISIBJIATH HpI/I‘-II/IHHO-CHCI[CTBCHHBIG CBiA3HU )41
aKTyaJ'II/ISI/IpOBaTB 3azlaqy, BbIABUT'ATH FI/IHOTGSY cec pemeHI/m,
HaXOIUTh apFYMCHTLI JJIA
YTBEPIKACHHIMA, 33]1aBaTh ApaMETPhl M KPUTCPHH PEIICHHUS,

- aHAM3UPOBATh IIOJIYYCHHBIE B XOJC pCEIICHHS 3a7adud

pe3yJIbTaThl,

JOoKa3aTcJIbCTBa CBOHUX

KPUTUYECKH OICHUBATh WX JIOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSX;

- yMeTB HepCHOCI/ITB 3HAHUA B HOSH&B&TGHBHyIO nu
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIIHHOCTH;

- yMETb HUHTETPUPOBATH 3HAHUA U3 Pa3HBIX MPEIAMETHBIX
obOJjacTei;

- BbIABUTATH HOBBIC nacu, Hpez[naraTI) OpI/IFI/IHaJ'II)HI)IG
MTOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTH HX HCIOJIB30BAHMS B II03HABATEIBLHOW M

COIMaJIbHOM IMPAaKTHUKE

nvmmyHuteta 1. Dpmux, .M. MeunukoBa, XpoMOCOMHast

Teopuss  HacienctBeHHocth T.  Moprana, 3akoH
3apoasiieBoro cxonctea K. bapa, sBomtonnoHHas Teopust
Y. JlapBuHa, CUHTETHYECKAsT TEOPHUS SBOJIOLMHU, TEOPHUS
antpornoreHe3a Y. Jlapsuna; teopust 6uoreonenoza B.H.
CykauéBa;

yuenuss H.M. BaswmioBa - o IleHTpax

MHOTOOOpa3usi U MPOUCXOXKIEHUS  KYJbTYPHBIX
pactenuii, A.H. CeBepioBa - 0 MyTAX W HANpPaBICHUAX
sBommroiuu, B.W. Bepranckoro - o 6uocdepe;

3aKOHBI (€IMHOOOpPa3usi MOTOMKOB TEPBOTO MOKOJICHUS,
pacuIeIuIeHUs] TPU3HAKOB, HE3aBUCUMOTO HACIEJOBaHUS
npusHakoB ['. MeHzensd, CUEIIEHHOrO HaceI0BAHUS
IIPU3HAKOB U HApPYyLICHUs CLEIuleHus reHoB T. Moprana;
TOMOJIOTUYECKHUX pAIOB B HaCJIEACTBEHHOMN
H.N.
paBHoBecus Jx. Xapau u B. BaitnOepra; 3apo/ibiiieBoro
cxonctBa K. bopa, Ouorenermaeckoro
I'exkens, @. Miomepa);

MPUHIIUIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBuwia (MuHumyma lO. JluGwuxa,

U3MCHYNBOCTH BaBI/IJ'IOBa, TCHCTUYCCKOI'O

3aKoHa 0.

JKOJIOTHYECKOU
NUpaMU/IbI YUcesl, O0MOMacChl U SHEPTHUN);

runore3bl (koauepBaTtHo A.M. OnapuHa, nepBUYHOIO
oyneona JIx. XonjaeitHa,
puboszuma T. Yek);

mukpocpep C. Dokca,

- chopMHpOBaTH YMEHHsI PACKPBIBaTh COJIEPKAHUE
OCHOBOIIOJIATAIOIINX OMOJOTUYECKUX TEOPUH M THIOTE3:
KJIETOUHOMH, XPOMOCOMHOMH, MYTallMOHHOM,
ABOJIIOLIMOHHOM, MPOUCXOXKACHUS >KU3HU W YEJIOBEKa;

BJIAJICHUE CHUCTEMOM 3HAHHM 00 OCHOBHBIX METOHAX




HAyYHOTO TO3HAHMSI, MCIOJNb3YyEeMbIX B OMOJOTHYECKHX
UCCIIEIOBAHMSIX  JKUBBIX OOBEKTOB U  IKOCHCTEM
(omucanme, wu3MepeHUE, TMPOBEACHHE HAOMIOACHUN);
croco0aMy  BBISIBJICHHS M OIICHKH aHTPOMOTEHHBIX
W3MEHEHUH B IPUPOJE;

- chopmMupoBaTh YMEHUS pPacKphIBaTh
OCHOBOITOJIATAIONINE  OHMOJIOTUYECKHE  3aKOHBI |
3akoHomepHoctd (I. Mennens, T. Moprana, H.W.
Basunosa, O. I'ekkens, @. Mromepa, K. bapa), rpanuiibr
WX MPUMEHUMOCTH K )KUBBIM CUCTEMAM;

- YMETh BBIJENATH CYIIECTBEHHBIEC TPU3HAKU:

CTPOCHHUS BHPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTraHU3MOB, BUJIOB,
OMOTeo1IeH030B, YKOCUCTEM U Onochepsr;

CTPOCHHSI OpPraHOB W CHUCTEM OpraHOB pacTEHUH,
JKUBOTHBIX, YEJIOBEKA; IPOIECCOB KU3IHEIEATESIHHOCTH,
MPOTEKAIOIIMX B OPraHu3Max pacTeHHUH, XUBOTHBIX U
YeJI0BEKa;

OMOIOTHYECKHUX MIPOILIECCOB: oOMeHa BEIIIECTB
(merabonu3Mm), MHGOpPMAIUU U TPEBpAIICHUS SHEPTUH,
OpoXeHHs, aBTOTPOGHOIO U TreTepoTPO(HOrO THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
ramMeToreHesa, AMOpuoOreHe3a, IMOCTIMOPHOHAIBHOIO
Pa3BUTHS, PA3MHOKEHUS, HWHIWBHIYALHOTO Pa3BUTHS
opranu3ma (OHTOT€HE3a), B3aMMOJCHCTBHUS  TCHOB,
reTepo3uca;  JACHCTBUH  HCKYCCTBEHHOro  OTOOpa,
CTaOUITU3UPYIOIIETO, JABIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa; AJIIOMaTPUIECKOTO u
CUMTATPUIECKOTO BHUI000pa30BaHUS; BIUSTHUS




JOBUKYIIUX CHJI 3BOJIONUU Ha TeHO(OH[ MOIMYJIALNM;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHus,
YyepelOBaHUs HAIPaBICHUN SBOJIOIHH, KPYroBOpOTa
BEIIECTB M IMOTOKA SHEPTUH B SKOCHCTEMAX;

- MpUOOpecTH OMBIT NMPUMEHEHHS OCHOBHBIX METOIOB
HAYYHOTO TIO3HAHUS, WCHOJB3yeMbIX B OHOJIOTHH:
HaOJIOICHUST W OTHMCAHUS JKUBBIX CHCTEM, IPOIECCOB U
SBJICHUHN; OpPraHu3aldyd U TPOBEACHHS] OHOJIOTHYECKOrO
OKCIIEPUMEHTA,  BBIABMKEHHS]  THIOTE3,  BBIABIATH
3aBHCHUMOCTH MEXIy HCCIEAyEeMbIMH BEITUYHMHAMH,
OOBSCHATH TOJIyYCHHBIE PE3yNbTaThl U (OPMYITUPOBATH
BBIBOJIBI C UCIIOJIb30BAaHUEM HAyYHBIX TOHSATHHA, TEOPHHA U
3aKOHOB;

- chopMupoBaTh yYMEHHUS BBIJICIATH CYIIECTBEHHBIC
NPU3HAKA BHPYCOB, KJIETOK NPOKAPUOT H DYKAPHUOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, BHJIOB,
OMOTEeOIICHO30B U DKOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMeHa BeHIeCTB M MPEBpPALIEHUS SHEPTUU B KIETKE,
doTtocuHTE3a, IMIACTHYECKOTO W  JIHEPreTUYECKOTO
oOMeHa, XEMOCHHTE3a, MUTO3a, Meiio3a,
OIJIOJJOTBOPEHUS, pa3BUTHS u Pa3MHOXKEHHUS,
WHAMBHUAYAIbHOIO DPAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
O0ppOBI 32 CYIIECTBOBAHME, E€CTECTBEHHOTO OTOOpa,
BHUJI000pa30BaHusl, MPUCIOCOOJIEHHOCTH OPraHU3MOB K
cpene OOUTaHMS, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,
AQHTPOIIOI€HHBIX M3MEHEHHH B JKOCHCTEMaX CBOEH
MECTHOCTH, KpYTroBOpOTa BELIECTB U TpEeBpalleHUe
SHEeprum B Ouocdepe;

- chopMupoBaTh yMEHHUS TPUMEHSATH IOJTYUYECHHBIC
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3HaHUS TSI OOBSCHEHHs] OMOJOTUYECKHX IPOIECCOB U
SABIICHUHN, NN TPUHATUS TPAKTUYECKUX pEIIeHUH B
MMOBCEIHEBHOM  JKM3HM €  ILeJbl0  oOecrieueHus
0€30MacHOCTH  CBOETO  3JI0POBbSI U 37I0POBBS
OKPYXKAIOMINX JIIOJEH, COONIoIeHusT 370poBOro obpasa
JKHU3HU, HOpM FpaMOTHOFO IIOBCACHUA B Opr)KaIOHIeI\/’I
OPUPOJHON  cpeae;  MOHMMAaHME  HEOOXOJUMOCTHU
WCIIOJIB30BaHUS JTOCTH)KCHUI COBPEMEHHOW OWOJIOTHH

OMOTEXHOJIOTUI TS paIrMoOHAIBHOTO
MPUPOIOTIONB30BAHUS; yMEHHE HCIIOJIB30BaTh
COOTBETCTBYIOIIINE apTryMEeHTHI, OHMOJIOTHYECKYIO

TEPMUHOJIOTHIO M CHMBOJIUKY JJIsl JIOKA3aTeNIbCTBA
POJICTBa OPraHU3MOB PA3HBIX CHCTEMATHYECKHX TPYII,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWTAHHS; €IUHCTBA
YeJI0BEYECKUX pPac; HEOOXOAMMOCTH 3I0pOBOro oOpasa
KU3HHU, COXPAaHCHHS Pa3HOOOpa3Hs BUAOB M IKOCHCTEM,
KaKk  yCIOBHS  COCYNIECTBOBAaHHS  TPHPOABI U
YeJI0BEYECTBA;

- c¢(OpMHpPOBATh YMEHUS pemaTh OMOJOTHYECKHE 3a/1a4H,
COCTaBIISITh TEHOTUIMYECKUE CXEMBI CKPELIMBAHHS IS
pa3HBIX TUIIOB HACJEIOBAHUS MPHU3HAKOB Y OPraHU3MOB,
COCTaBJIATh CXEMBI MEPEHOCAa BEIIECTB M JSHEPrHUU B
AKOCHCTEMaX (LIEMH MUTAHUS, MMUIIECBBIE CETH), BBISBIATD
NPUYHHHO-CIIEICTBEHHBIC CBSI3U MEXAY HCCIETyEeMbIMU
OMOJIOrMYEeCKUMH 0OBEKTaMH, ITPOLIECCAMHU U SIBIICHUSAMH;
JieTaTh BBIBOJBI U NMTPOTHO3BI HA OCHOBAHUH TOTYYEHHBIX
pE3yJIbTaTOB;

- chopmMHupoBaTh YMEHHS KPHUTHYECKH OLICHHBAThH
UHpOPMAIIHIO OHMOJIOTUYECKOTO COJIep>KaHus,
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BKJIIOYAIOIIYIO TICEBJIOHAYYHBIE 3HAHUSA W3 Pa3IUYHBIX
HMCTOYHUKOB (CpeAcTBa MaccoBOM MH(pOpMaMu, HAydYHO-
MOMYJISIPHBIE MaTEPHalbl); HHTEPIPETUPOBATH ITHUECKUE
ACIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OWOJIOTHH,
MEIHIIHE, OMOTEXHOJIOTHH, pacCMaTpUBaTh T100aIbHbIC
IKOJIOTHYECKHE POOIIeMBI COBPEMEHHOCTH,
dbopMHUpOBaTh 1O OTHOLICHWIO K HHUM COOCTBEHHYIO
MO3UIMIO, YMEHHE OIEHUBAThb ATHYECKHE AaCIEKThl
COBPEMEHHBIX HCCIICOBAaHUN B 00JACTH OMOTEXHOJIOTHH
u TeHETUYECKUX TEXHOJIOTH (KIOHUpPOBaHUE,
HCKYCCTBEHHOE OILJIOIOTBOPEHHUE, HaIpaBIIEHHOE
U3MEHEHHE TEeHOMa ©  CO3JaHhe  TPaHCTEHHBIX
OpraHu3MOB);

- chopmupoBaTh yMEHHS CO3[aBaTh COOCTBCHHBIC
MUCbMEHHBIE W  YCTHBIE COOOIICHWS HAa OCHOBE
OMOIOTUYECKOU uHbOpMaIUN u3 HECKOJIbKHX
HUCTOYHUKOB, TPaMOTHO HCIIOJIb30BaTh IOHATUHHBIN
arnmapaT OMOJIOTHH;

- yMeTb BBIABUTAThH THUIOTE3bl, MPOBEPATH HX
AKCIIEPUMEHTAIbHBIMU CPEICTBaMHU, (QOPMYIUpPYS IIeNb
UCCJICTOBAHMsI, AaHATTU3UPOBATh MOJYYCHHBIE PE3YyJIbTaTh
U JIeTIaTh BBIBOBI;

- NPUHUMATH y4YacTHE B HAYYHO-HCCIICOBATEIHCKON
pabore 1O OWOJIOTHH, OKOJOTMH W  MEIUIUHE,
MPOBOJIMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIICCTB M
nyOJMYHO MPENCTaBIATh MOJYyYEHHBIE pe3yibTaThl Ha
YYEHUYECKUX KOH(EPEHITUIX Pa3HOTO YPOBHS;

OK 02. Ucmonp30Bathb
COBPEMEHHBIC

B 00actu eHHOCTH Hay4YHOTO MO3HAHUS:
- c(hopMHUPOBAaHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOILETO

- chopMUpOBAaTh yMEHHSI KPUTHYECKH OICHUBATh
nH(pOPMAIIHIO OMOJIOTUIECKOTO COZIepXKaHUs,
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Cpe/cTBa MONCKa,
aHaIM3a U
MHTEPIIPETauu
uHpOpMaLU U
nH(pOPMAIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 32144
npodecCHoHATBHON
JEATeIbHOCTH

COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAayKH U OOIIECTBEHHOM
Jaore KyJbTYD,
CBOETO MecTa B

IIPaKTUKH,
CHOCO6CTBYIOIJ_ICFO

OCHOBaHHOTO Ha
OCO3HAHUIO
MIOJIMKYJIbTYPHOM MHDE;

- COBEpLICHCTBOBAaHUE S3BIKOBOM M YUTATEIbCKOM KYJIBTYPBI
KaK CpEJICTBA B3aUMOJCUCTBUS MEXIY JIIOABMHU WM ITO3HAHHUS
MHpA;

- OCO3HaHME LIEHHOCTH HAy4YHOM AEATEIbHOCTH, TOTOBHOCTH
OCYULIECTBIIATH IIPOEKTHYIO " HCCJIEIOBATEIILCKYIO
JEATEIBHOCTh HHIUBUAYAIBHO U B TPYIIIE;

OBnajgeHue yHUBEPCAIbHBIMU Y4YEOHBIMU I1O3HABaTEIbHBIMU
JNEUCTBUAMMU:

B) paboTa ¢ uHpoOpManueit:

- BJIAJICTh HaBBIKAMU TOJTyYeHHs] HMHPOPMALIUU U3 UCTOYHUKOB
Pa3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYILECTBIATH IIOHUCK,
aHaliM3, CHUCTEMAaTH3allMI0 M HWHTEPIpETannio WHPOpPMALIUU
pa3NUYHbIX BUAOB U (POPM IIPECTABICHHUS;

- Cco3/laBaTh TEKCThl B pa3IM4yHbIX (opMaTax € Y4YETOM
Ha3HauyeHUs WHPOpMAllUKM M IEJeBOH ayAUTOpPUH, BBIOMpas
ONTUMAJIbHYIO (hOpMY MPEACTABICHUS U BU3YyaIU3alUH;

- OLIEHMBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpMAIINH, €€
COOTBETCTBHUE IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpeacTsa

KOMMYHHKAIIUOHHBIX TEXHOIOTHI B pPEICHUN KOTHUTHUBHBIX,

MH(OPMALIMOHHBIX 51

3a1a4 c
TEXHUKH

KOMMYHUKATHBHBIX M OpPTraHU3aI[MOHHBIX
coboiIeHreM TpeboBaHU PrOHOMUKH,
0€30MaCHOCTH, THUTHEHBI, PEeCypcOoCcOCpeKEeHHUs, MPABOBBIX U
ATHYECKUX HOPM, HOPM HH(GOPMAIIMOHHOHN 0€30MaCHOCTH;

- BJIAJICTh HABBIKAMHU PACIIO3HABAHUSA U 3allIUTHL I/IH(bOpMaLII/II/I,

BKJIIOYAIOIIYIO TICEBJIOHAYYHBIE 3HAHUSA W3 Pa3INMYHBIX
HMCTOYHUKOB (CpeAcTBa MaccoBOi MH(OpMAINK, HAYYHO-
MOMYJISIPHBIE MaTEPHalbl); HHTEPIPETUPOBATH ITHUECKUE
ACIEKThl COBPEMEHHBIX HCCIIEIOBAaHUI B OWOJIOTHH,
MEIUIIHE, OMOTEXHOJIOTHH;

- MHTEPIPETUPOBATH ITUYCCKUE ACTEKTHI COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTHMH, MEIUIIUHE, OMOTECXHOIOTHH;
paccMaTpuBaTh T00abHBIE AKOJOTUYECKHE MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHUIO K HUM

CO6CTBCHHYIO IMMO3NIUI, YMCHUC OLICHUBATH JTUYCCKHUC

aCTeKThl COBPEMEHHBIX HCCICIOBAaHMNA B  00JaCTH
OMOTEXHOJIOTHH u TeHETHYECKUX TEXHOJIOTHIA
(KIOHUpOBaHUE,  HMCKYCCTBEHHOE  OIUIOJIOTBOPEHHUE,
HalpaBICHHOEC WM3MEHEHHWE TEHOMa H  CO3JaHHe
TPAHCTEHHBIX OPTaHU3MOB);

- chopmupoBaTh yMEHHS CO37aBaTh COOCTBCHHBIC
NUCHbMEHHBIE W  YCTHBIE COOOIICHHMST Ha OCHOBE
OMOJIOTUYECKOU uHbopmauu u3 HECKOJIbKUX
UCTOYHUKOB, TPaMOTHO HCIOJb30BaTh TMOHATHUHBIN

arrapar Ooroaoruu
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nH(pOpMaMOHHOMN 6€30MaCHOCTH JTUYHOCTH

OK 04. DddexTnBHO

B3aWMOJIEHICTBOBATh U
pabortatb B
KOJIJIEKTUBE U

KOMaHJIe

- TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATEIbHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBEIKAMH y4eOHO-UCCIIeI0BATEIBCKOM,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

OBJagenue YHHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMU
JeHCTBUAMM:

0) cOBMeCTHAS 1eATeJIbHOCTD:

- MOHUMMATh W HCHOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHAUBUAYATHHON pabOTHI;

COBMECTHOM

- IIpUHHUMATh Oein

KOOPJIUHUPOBATh

JEeITEIILHOCTH,

OpraHU30BHIBATH U JNEUCTBUS TIO €€
JOCTH>KEHHIO: COCTABIIATH IJIaH JEHCTBUN, paCIIPENEIIATh POJIH
C y4eTOM MHEHUH YYaCTHUKOB OOCYXZaTb pe3yjbTaThbl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATh W BBHIMOJHATH pabOTy B YCIOBHAX
peanbHOro, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYUIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IOBEJACHUE B
pa3IUYHBIX  CUTyallusiX,  MPOSBIATH  TBOPYECTBO  H
BooOpakeHne, ObITh HHUIIMATUBHBIM

OBaanenue
AefCTBUAMU:
I') IPUHATHE Ce0s1 M IPYTUX JKIei:

- NpPUHUMATb MOTUBBI W apryMEeHTbl JPYTUX JIoAed mpu

YHUBEPCAJIbHBIMH peryJIsiTHBHbIMH

aHaJIN3€e PE3yJIbTATOB EATEIBHOCTH;
- IPU3HABAThH CBOE TPABO U MPABO JPYTHUX JIOAEH Ha OIINOKH;
- pa3BUBaTh CIOCOOHOCTh MOHMMATh MUP C MO3ULUH APYTOro

- chopmupoBaTh yMEHHS CO3AaBaTh COOCTBCHHBIE
MUCbMEHHBIE M  YCTHBIE COOOIICHWS Ha OCHOBE
OMOIOTUYECKOU uHbOpMaITUN u3 HECKOJIbKHX
HUCTOYHUKOB, TPaMOTHO WCIOJb30BATh TOHATHWHBINA
arnmapaT OMOJIOTHH;

- YMEThb BBIIBUTaTh THUIOTE3bI, MPOBEPITH  HX

OKCIICPUMCHTAIBHBIMH CPEACTBaMH, (HOPMYIUPYS 1IENb
HUCCIICIOBaHUA, aHaHI/I3I/IpOBaTB HOJ'Iy‘-IeHHBIG pe3yJH>TaTBI
U JieJaTh BEIBOIHI;

- NPUHHMATh YYacTUE B HAYYHO-HCCIIEIOBATEIBCKON
pabote
MPOBOJIMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB U
nyOJUYHO TIPEICTABIATh IOJYYCHHBIC pEe3ysbTaThl Ha
YUECHUYECKUX KOHPEPEHIIUIX PA3HOTO YPOBHS

M0 OHOJIOTMH, DOKOJOTMM W  MEIUIIHHE,
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YCI0BCKa

OK 07.
ConericTBOBaTH
COXpaHEHHUIO
OKpYKaloIlIeu cpebl,
pecypcocOepekeHHIo,
MIPUMEHSITh 3HAHUS 00
W3MEHEHUU KITUMaTa,
TIPUHIIAITBI
OepexIIUBOTO
MIPOU3BOJICTBA,
3pPEKTHBHO
JIENCTBOBATE B
YpE3BhIYANHBIX
CUTYaLUsAX

B o0Jy1acTH 3K0JI0rH49€CKOro BOCIIUTAHUA:

- cpOPMUPOBAHHOCTH JKOJOTHYECKON KYJIBTYPbhI, TIOHUMAaHUE
BIIMSIHUS COLIMATTBHO-DKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE
MPUPOTHON M COIMAIBHOW CpPENbl, OCO3HAHUE TJI0OATBHOTO
XapakKTepa KOJIOTHUECKUX MPpobIIeM;

- IUIAHUPOBAHUE U OCYIIECTBJICHHUE JCHCTBUI B OKpYyXKarolen
Cpelie Ha OCHOBE 3HAHUS LEeJed YCTOMYMBOIO pa3BUTHUS
YeIIOBCUCCTBA;

AKTUBHOE  HENPUATUE  JEUCTBHUM, NPUHOCAIIUX  BpEX
OKpYKarollei Cpese;

- YMEHHE MPOTHO3MPOBATh HEOIATONMPHUSATHBIC IKOJIOTHUCCKUE
MOCTEACTBUSl MPEANPUHUMAEMBIX JEUCTBUN, MPENOTBPAIIATH
HX;

- pacIIMpEeHHE OIbITa  JEATEIbHOCTH  SKOJOTUYECKOU
HaIpaBJIEHHOCTH;

- OBJIAACHUC HaBBIKAMH y‘le6H0-HCCHCHOBaTeHLCKOﬁ, HpOCKTHOﬁ )51

COIIMAJIbHOM NEeSTEIbHOCTH

- BJIAIETh CUCTEMOH 3HAHWII 00 OCHOBHBIX METOIAX
HAay4YHOTO TIO3HAHUS, MCIOJIb3YEMBIX B OHUOJIOTHYECKUX
HCCIICAOBAHUAX  JKMBEIX OOBCKTOB U  DKOCHUCTEM
(ormcanme, wW3MEpeHWE, TMPOBEACHHE HAOIIOJICHHN);
crmoco0aMH  BBISIBIIGHUS W OIICHKH aHTPOIOTCHHBIX
W3MEHEHUH B IPUPOJE;

- YMETh BBIABIATH OTJIMYUTEIbHBIE MPU3HAKU KUBBIX
CHUCTEM, B TOM YHCJIE T'pUOOB, PACTCHUH, >KUBOTHBIX U
YeNoBeKa; MPUCTIOCOOIEHHOCTh BUIOB K Cpe/ie OOUTAHUS,
a0MOTUYECKUX M OMOTHYECKUX KOMIIOHEHTOB DKOCHCTEM,
B3aMMOCBSI3CH OpraHU3MOB B C00011IeECTBAX,
AHTPOINOTEHHBIX H3MEHEHUH B JKOCHUCTEMAx CBOEH
MECTHOCTH;
- YMETb  BBIICIATH

OHMOJIOrMYECKUX

CYHICCTBCHHBIC IIpU3HAKA
BCIICCTB

(metabonu3M), MHGOpPMAIUU U TPEBpAIICHUS SHEPTUH,

MIPOILIECCOB: oOMeHa
OpoXXeHHs, aBTOTPO(GHOIO U TreTepoTPO(HOr0 THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO03a, MEH03a,
raMeTorenesa, dSMOpHOTeHe3a, IMOCTIMOPHOHAIBEHOTO
pPa3BUTHS, PA3MHOKEHUS, WHIWBHIYAILHOTO Pa3BUTHS
opranu3ma (OHTOT€HE3a), B3aWUMOJCHCTBHUS  TCHOB,
reTepo3uca;  JACHCTBUH  HCKYCCTBEHHOrOo  OTOOpa,
CTaOUITU3UPYIOIIETO, JABIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa; AJIIOMAaTPUIECKOTO u
CUMTATPUIECKOTO BHUI000pa30BaHUS; BIUSTHUS
JIBUKYIUX CHJ JBOJIONUU Ha TEHO(OH] TMOIYJISINY;

MPHUCIIOCOOJICHHOCTH OPTaHW3MOB K Cpele OOWTaHWs,
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YepeJOBaHMs HaIpPaBJICHUN HSBOJIOLNH,
BEIIECTB U MMOTOKA SHEPTUHU B IKOCHUCTEMAX

KpPYroBOpOTa

[K 2.4.
OcymiecTBIsITh
MearornIecKyro
NEeSITeNIbHOCTD 10
peanuzanuu
OCHOBHBIX
00pa3oBaTeNbHBIX
MpOrpaMm
JIOIITKOJTBHOTO
o0Opa3oBaHus B
COOTBETCTBUHU C
MpaBWJIaMU MOKAPHOI
0€30MacHOCTH.

IIK 3.5.
OcyiecTBisTh
OpTaHU3aIHIo
mporecca o0yueHus
110 OCHOBHBIM
00111e00pa3oBaTeIbHBI
M IIporpaMmmam
JIOLIKOJIBHOTO
o0Opa3oBaHUsl B
COOTBETCTBUHU C
CaHUTAPHBIMH
HOpMaMH U
MpaBUIIAMH.
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2. CTpykTypa M coaep:kaHue 00meo0pa3oBaTeJbHON JUCHUIIIMHBI
2.1. O0beM TUCHUNJIMHBI U BUABI Y4eOHOH padoThl

Buna yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI JTHCHUATITIHHBI 144
BT. U.:

TEOPETHUECKOE 00yUueHne 88
MPAaKTUYECKUE 3aHATHS 48
KOHCYJIbTallu! 2
IIpome:xxyTouHasi arrecTanusi B gopMe 3K3aMeHa

Bcero 144
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2.2. TemaTu4ecKHii IJIAH M COEPKAHNE U CIIUTIIMHBI

HaumenoBanue Conep:xanue ydye0HOro Mmarepuasa (0OCHOBHOe M MPodeccHOHAIbHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3iesioB U TeM JadopaTopHble U NPAKTHYECKHE 3AHATHS, PUKJIATHON MOXYJIb (IPU HAJTUYMH) 4YacoB | KOMIIeTeHUHH
1 2 3 4
Paznen 1. KiteTka — cTpYKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 36
Tema 1.1. OcHoBHOE coepxaHue 2
bunoaorus kak TeopeTnueckoe o0yueHue: 2
Hayka Bbuonorus xak Hayka. CBsi3b OMOJIOTHH C APYTUMH HayKaMH: OMOXUMUs, Onodusnka, OMOHMKA,
redoreorpadus u ap. Posib 1 MecTo 6MOJIOrHHU B (JOPMUPOBAHMU COBPEMEHHON HAYYHOM KaPTHHBI MUPA. OK 02
3HavyeHne OMOIOrHIecKnX 3HaHui. Victopust Ononorun. 3HaueHue IUTOJIOTHH JJIsl pa3BUTHUSI OMOJIOTHUH U
MIO3HAHUS TPUPOBI. MEeTOAbI IUTOJIOTHH: MUKPOCKOMHS, XpoMaTorpadus, 31eKTpodopes, MeTo MEUEHBIX
aToOMOB, AuddepeHmanbHoe HeHTpUGYTUPOBaHUE, KYJIbTypa KIETOK
Tema 1.2. O0mas | OcHOBHOe copep:KaHue 2
xapakTepucTuka | Teopernueckoe o0yueHue: 2
KUIHH PaznoobOpazue 6uocucrem. Opranuzanus OMOJIOTHYECKUX CUCTEM. Y POBHHM OpraHU3aLUU OMOCUCTEM:
MOJIEKYJIIPHO-TE€HETUYECKU I, OPraHOMIHO-KJIETOYHbIH, OPraHW3MEHHBIN, TTOIYJISIIHOHHO-BUI0BOH, OK 02
HKOCHUCTEMHBIH (OnoreoneHoTndeckuii), 6nocepusiii. Hayku, n3yyaromue Onomorniueckue 00ObeKThl Ha
pasHBIX YPOBHIX OpraHu3anuu xu3Hu. OOmIas xapakTepucTHKa XKU3HHU, CBOMCTBA )KUBbIX cucTeM. [Iporeccsl,
IIPOUCXOAIINE B OMocHcTEMAaX
Tema 1.3. OcHoBHoOE coepxxaHue 6
Buonornyeckn Teoperuyeckoe o0yueHue: 2
Ba’KHbIC XUMHYECKUH cocTaB KIeTKU. Heoprannueckue BemecTBa KJIETKH, UX OMOJI0THYECKast POJIb. OK 01
XHMHIECKHE Opranuveckue BemecTBa KIeTku. buomorndyeckue monmumepsl. benku. Ctpykrypa v GyHKIUN OSTKOBOM OK 02
COCTHHEHM MoJIeKyJibl. DepMeHThI, MPUHIMIT UX ACUCTBUS. YTIeBoabl. buonornueckue GpyHKIUN yIiaeBo0B. OK 04

JIunuapl. O61mui nmnan crpoerus. I'uapoduiabHo-ruapodobHblie cBoiicTBa. Kitaccudukanus aunuaos.
buonornueckue Gpynkunu mununoB. AT®. Ctpoenne monekynsl AT®. buonornueckue pynkunn ATD
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IIpakTuyeckoe 3anaTue Nel

Ponb GenkoB, yriaeBo10B U KUPOB B OpraHU3Me 4yesioBeka. ButaMuHbl U OMOIOrMYecKy akTUBHBIE 100aBKH,
UX 3HaUCHHUE B )KM3HHU OpraHu3Ma 4yeloBeka. [ umo- u aBuTaMUHO3bI UX mocneacTBus. [IpeacraBnenue
YCTHBIX COOOIICHHI ¢ TIpe3eHTalel, TOArOTOBIEHHBIX 0 MIEPEYHIO UCTOYHUKOB, PEKOMEH0BAHHBIX
Mpeno/iaBaTesieM

IIpakTnyeckoe 3ansiTe Ne2

Onpenenenue ButamuHa C B npoaykrax nutanud. ['napoduiabHo-ruapodoOHble CBOCTBA JINITUI0B

Tema 1.4.
CrpykTypHO-
dyHkumoHanbHasA
opraHu3zaunus
KJIETOK

OcHoBHOE€ COoECpPKaHUE

TeopeTnueckoe o0yueHue:

S

Knerounas teopus (T. lIBann, M. [llneiinen, P. Bupxo). OCHOBHbIE MOJI0KEHUS COBPEMEHHON KIIETOYHOM
TeoprH. THITBI KIIETOK: DYKapHOTHYECKas M MpoKaproTHdeckas. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK
9yKapHOT (PaCTUTEIHHOM, )KUBOTHOM, rpruOHOI). CTpOoCHHE MPOKAPUOTHIECKOM KiIeTKU. OCcoOOeHHOCTH
CTpOeHHUsI reTepoTpodHOI U aBTOTPOGHON MPOKAPUOTHIECKUX KIIeTOK. CTpOCHHUE TUIa3MaTHIECKON
MeMOpaHbl. TpaHCIOPT BEHIECTB uepe3 MIa3MaTUYECKy0 MEMOpaHy: MaCCUBHBIN U aKTUBHBIN. DHIOIUTO3:
MUHOLIUTO3, GaroruTo3. DKk301UT03. O00I0UKa WK KiIeTouHas cTeHKa. CTpyKTypa U GyHKIIUU KIETOYHON
CTEHKH PacTEHHIA, TPHOOB

IIpakTH4eckoe 3ansaTHe Ne3

CtpoeHue KIeTKH (pacTeHUs, )KUBOTHbIE, TPUObI) U KJIETOYHbIE BKIIIOUEHUS (Kpaxmall, KapOTHUHOU/IBI,
XJIOPOTIIACTHI, XpoMOILIacThl). [IpoHUIIaeMOCTs MEMOpPaHBI (TUTa3MOJIN3, ICTIA3MOJIN3)

OK 01
OK 02
OK 04

Tema 1.5.
Opranouabt
KJIETKH

HuTomnnasma. Llurozons. LHutockener. OnHoMeMOpaHHbIE OPraHOMABI KJIETKU: HO0IIa3MaTHYECKas CeTh
(BIIC), anmapat ['onbxH, JIN30COMBI, IEPOKCHCOMBI, BAKYOJIM PACTUTENIbHBIX KIeTOK. CTpoeHue u
¢GyHKIMU 0JTHOMEMOpaHHBIX OpraHoMAOB KieTku. Kitetounstit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOWU/bI KJIETKHA: MUTOXOHIPUH, IIJIACTU/IBL: XJIOPOILIACTHI, XPOMOILIACTHI,
JIEUKOIUIACTHI, MX CTPOSHHE U PYHKIWH. S IepHbIi anmapaT KJIETKH, CTPOSHHE U (PYHKIIUH.
HemeMOpanHbie opraHOU/IbI KJIETKHA: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUHbIN LIeHTp. OpraHouabl
JBYDKEHUS: PECHUYKHU U KTYTUKH. CTpoeHHEe U (PyHKIMU HEMEMOPaHHbBIX OPTaHOUIOB KIIETKH

Tema 1.5.

OcHoBHOe conep:kaHne

OK 01
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CrpyKTypHO- Teopernueckoe o0yueHnue: OK 02
¢ynkmmonaabHbl | CTpoeHHe XpOMOCOM. XPOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTHYHBIE 1 HETOMOJIOTHYHBIE XPOMOCOMBI,
e (paKkTopbI rarmjaouaHbIi U aumiouansiit Habop. Hyknennossle kucnotsl. JIHK u PHK. Ctpoenne HykiIeMHOBBIX
HacJeAcTBeHHOCT | kucioT. Hykneoruasl. Kommiementapuslie a3otucteie ocHoBaHus. [IpaBuno Yapradda. Ctpykrypa JHK —
" nBoiiHas crivpaib. MectoHaxoxaenue u ononorndeckue pyuxmuu JHK. JHK-skcnepruza. Bunst PHK.
Oynkuun PHK B kitetke
IIpakTH4eckoe 3anaTne Ned
Pemenne 3a1a4 Ha onpeeseHue MOCIeN0BaTENIBHOCTH HyKIEOTHIOB
Tema 1.6. OcHoBHoOE conepxxaHue
IMpoueccsl TeopeTruueckoe o0yueHue:
MATPUYHOI'O Matpuunslii cunte3 JIHK — pemnmukanus. [punnunet perumkanuu JJTHK. Mexannsm perunkanun JTHK.
CHHTE32 Penapanus JIHK (nopemniekatuBHast, noctperuiekatuBHasi). Peakuun matpuyHoro cuntesa. [lpunnun
KOMILIEMEHTApHOCTH B peakuusax matpuuHoro cunresa. JJHK u rensl. ['eneTnuecknii Ko, ero CBONCTBA. OK 01
Tpanckpunius — matpuunbiii cuaTe3 PHK. Tpancnsauus u e€ stanel. Y cnoBus OnocuHTe3a OeKa. OK 02
Crpoenue T-PHK u konupoBanne aMuHOKHCIIOT. Posk pubocom B GnocuHTE3€e Oenka
IIpakTHyeckoe 3aHATHE NS
Pemenue 3a1a4 Ha ornpeesieHUe MOCIeI0BaTeIbHOCTH aMUHOKUCIIOT B MOJIEKYJIe OeKa.
Pemienue 3a1a4 Ha orpeesieHUe MOCIeI0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe OejKa B ciydae
W3MEHEHUS NOCIIEI0BAaTENbHOCTH HyKieoTuoB JJHK
Tema 1.7. OcHoBHOE conepxanue
Hexnerounsie TeopeTnueckoe o0yueHue:
(GhopMBbI KU3HH Bupycel — HekieTouHble (POpMBI XKU3HU U 00JIUTraTHbIE Mapa3uTbl. CTPOEHUE NMPOCTHIX U CIIOKHBIX BUPYCOB,
peTpoBupycoB, bakrepuodaros. Kusuennsrit mukn JJHK-conepskamux Bupycos, PHK-conepskarmx OK 02
BUPYCOB, 6akTeprodaros. BUY, renatur yenoseka. OK 04

Bakrepun. O0mas xapakrepuctuka. [lonstue mramMM. Bupycsl u 6akTepun: cX0ACTBa U pa3IHyIus

IIpakTH4eckoe 3anaTHe Neb

Bupycuble u 6akrepuanbHbie 3a00seBanus. O01IMe TPUHIUITBI UCIIOB30BAHUS JIE€KaPCTBEHHBIX BELIECTB.

OcobeHHocTH MMPUMCHCHUA AHTHOMOTHKOB.
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[IpencraBneHue yCTHBIX COOOMICHHIA C TIPE3CHTANNEH, TIOTOTOBICHHBIX TI0 TIEPEYHIO UCTOYHUKOB,
PEKOMEHI0BaHHBIX MPEIOAaBaTeIeM

Tema 1.8. OcHoBHOe coiep:;KaHue 4 OK 02

O0men BemectB u | TeopeTuueckoe o0yyeHue: 4

npespameHue AcCUMWISIIIUS ¥ TUCCUMMISIIIUS — IBE CTOPOHBI Merabonu3Ma. Tunbsl 0OMeHa BEIECTB: aBTOTpoq)HLIﬁ " 2

JHEPIrUH B KJIETKe | reTepoTpo]HBIi, a3po0HBIN 1 aHa3pOOHBINH. DHEpreTHueckoe odecneueHne KiaeTku: npeppamenue AT B
0OMeHHBIX nporieccax. @epMeHTATHBHBIN XapaKTep Peakuid KJIETOYHOTo MeTaboIu3Ma
[TepBUYHBIN CHHTE3 OpraHUYECKUX BEIIECTB B KiIeTKe. [mactruueckuit ooMeH. doTocuHTe3. XEMOCHHTES. 2
AHa3pOOHBIN YHEPreTUYECKU 00MeH. AHapOOHBIC OpraHu3Mbl. bpokeHnue, aBTOTpoHBIN 1
reTepoTpoHBINA TUM MUTAHUS. AHAIPOOHBIE MUKPOOPTaHU3MBI KaK 0ObEKThl OMOTEXHOIOTUU. DTaIbl
sHepreTudeckoro ooMeHna. ['nmukonus. buonornueckoe okucIeHUE, UM KIETOUHOE JIbIXaHUE

Tema 1.9. OcHoBHOe coiep:KaHue 4

KusHeHHbIN Teopernueckoe o0yueHnue: 4

IHMKJI KJIeTKH. Knetounsiii uki, ero nepuos! u peryisuus. [lepuonsl nuntepdasbl ux ocodennoctu. Auddepenunanus

MuTto3. Meiio3 KJIETKU U apecT KJIETOYHOr0 UK. JeneHne kiaeTku — MuTo3. CTaauyu MUTO3a U IPOUCXOISIIINE TTPOLIECCHI. OK 02
Kapuokunes n uutokunes. buonornueckoe 3HaueHue MuTo3a. Meio3 — pefyKIIMOHHOE JIEJICHUE KIETKH. OK 04
Cranuu Meiio3za. Meiio3 — 0cCHOBa MOJ0BOr0 pasMHOKeHUs. [loBeaeHne XxpomocoM B Meio3e.
Kpoccunrosep. buonornueckuii cmpica Meiiosza. ¢ dexTsr Meiio3a. Meiio3 B )KH3HEHHOM IHKIIE
OpraHU3MOB

Pasnen 2. Ctpoenue u GpyHKIIMHM OPraHu3Ma 48

Tema 2.1. Coaepxanne 8

Crpoenne IIpogeccuonanbHO-OpHEHTHPOBAHHOE CO/IEPKaHNE TEOPeTHYECKOro 00yueHust 8

OpraHusma OpnHoksieTouHble opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOTOKIIETOUHBIE OpraHu3Mbl. B3aumMocBs3p OK 02
yacTel MHOTOKJIETOYHOTr0 opranu3ma. OyHkius. Opranbl U CUCTEMBI OPTaHOB. AMMapaThl OPTaHOB. OK 04
I'omeocras opranusMa 1 ero noAAepKaHue B IMIPOLIECCE JKUZHEACATEIIBHOCTH. g IIK 2.4
@yHKIMOHANbHAs cucTeMa opraHoB. TkaHu pacTeHui. TkaHU )KMBOTHBIX U ueioBeka. Opranbl pacTeHHH. IIK 3.5

OpraHbl ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JIOBEKa. 3HAUEHUE OTIOPbI, IBUKEHUS, TUTAHUS, IbIXaHUS,
TpPaHCIIOPTa BEUIECTB, BbIACICHUS, 3aIIUThI. 3HAUEHHE POSBICHUS Pa3IpaKUMOCTH U PETYIIALNN
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s mpodeccuii/ciennanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3ydeHHS “UenoBeK” TeOpeTHIECKU MaTepuat
TeMbl “CTpoeHHe opraHu3Ma’ U3ydaeTcs yriyOJICHHO Ha IPUMEpPE OpraHn3Ma 4esioBeka. TkaHu, OpraHbl U
CUCTEMbI OPraHOB PACTEHUH U JKUBOTHBIX PACCMATPUBAIOTCSI 0030pHO

Tema 2.2. Conep:kanue 4

DopMbl IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHNE TEOPETHYECKOT0 00yUeHU s 4

Pa3sMHOKEHHUsA ®opMbl pa3MHOKEHUsI opraHu3MoB. becnonoe u noioBoe pasMHoxkeHHe. Buibl 0ecriosoro pa3MHOKEHHUS:

OPraHu3MoB IIPOCTOE JIeJIEHNE Ha/IBOE, IOYKOBAaHUE, PAa3MHOKEHUE CIIOPaMH, BET€TaTUBHOE Pa3MHOKEHUE, OK 02
dbparmenTanus, kaoHupoBanue. [lonoBoe pazMHOKEHNE. 4 I[IK 2.4
st mpodeccnit/cienuanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM H3ydeHHs “UenoBek™ TeopeTHUeCKuil MaTepual IIK 3.5
TeMbl “DOpMBI Pa3MHOXKEHUSI OPraHU3MOB™ U3ydyaeTcs yIiIyOJeHHO Ha IpUMEpe OpraHu3Ma yesloBeKa.
Pa3MHOKeHMe pacTeHU 1 )KUBOTHBIX PacCMaTpUBAIOTCSI 0030pHO

Tema 2.3. OcHoBHoOE coepxaHue 4

Onrorenes Teopernueckoe o0yueHnue: 4

KUBOTHBIX U ["ameTorenes y xuBoTHbIX. CriepMaTorenes u ooreHe3. CTpoeHUe NOJOBBIX KJIETOK. OII00TBOPEHUE U 2

yeloBeKa SMOpPHOHAIEHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. OmOpuoreHes (Ha nmpuMmepe JaHeTHuka). Craaun OK 02
sMOpuUoreHesa OK 04
Poct u pazsutue xuBoTHbIX. [TocTamOpronansubiit nepuo. [Ipsimoe u Henpsimoe pasButue. Pa3surue c 2
MeTaMop(ho30M y OECTIO3BOHOUHBIX M TO3BOHOYHBIX KUBOTHBIX. CTaIuM MOCTIMOPHOHAIBHOTO Pa3BUTHS Y
YKUBOTHBIX U 4esoBeKa. [lepuonbl oHTOreHe3a yenoBeka. buonornueckoe ctapeHne U CMEpTh.
I'eponTosiorus

Tema 2.4. OcHoBHoOE conepxxaHue 2

OnTorenes TeopeTnueckoe odyueHue: 2 OK 02

pacTeHui I'amerodur u ciopout. Pasmuoxkenue u pasButue Bojiopocieil. PazMHoXeHne 1 pa3BUTHE CIIOPOBBIX OK 04
pacreHuii. PasmMHOXKeHME U pa3BUTHE CEMEHHBIX pacTeHul. Poct. Ilepuoasl oHTOreHe3a pacTeHuin

Tema 2.5. OcHoBHOE coepxaHue 2

OcHoBHBIE TeopeTnueckoe o0yueHue: 2 OK 02

MOHSITHS ['eHeTHKa Kak HayKa O HACJIEICTBEHHOCTH U U3MEHYMBOCTH OpraHu3MoB. OCHOBHbBIC T€HETUYECKUE TTOHATHS

TeHEeTUKH u cuMBoJIbl. ['eH. ['enoTun. denotun. AsienbHble TeHbl. AbTepHATUBHBIE TPU3HAKU. [JOMUHAHTHBINA U

22




peneccuBHbIN Ipu3HaKu. 'omo3urora u rereposurora. Yucras nunud. ['népusl. OCHOBHBIE METO/IBI
TEHETUKHU: THOPUI0JIOTNYECKUH, IIUTOJOTHUECKUE, MOJIEKYJIIPHO-TEHETHYECKHE

Tema 2.6.
3aKkoHOMepHOCTH
HacJIeI0BaHUS

OcHoOBHOE€ COoIECpPKaHUEC

TeopeaneCKoe oﬁyqe}me:

N

3akoHOMEpHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menzens: Monorubpuanoe ckpemuanue. [IpaBuio
JOMUHHUPOBAHUS. 3aKOH €IMHOO0Pa3Hs MEPBOTO IMOKOJICHHS. 3aKOH PaCIeIUICHUS PU3HAKOB.
[uTonornyeckre OCHOBBI MOHOTHOPUIHOTO CKpeInBaHus. [ MrmoTe3a 4ucToThl raMeT. AHaIH3UPYoIee
cKpeluBanue. JurnopuaHoe ckperyBanue. 3aKOH HE3aBUCUMOT'0 HACJI€JOBaHUS IPU3HAKOB.
[TonurnOpuaHoe Hacle0BaHUE U €r0 3aKOHOMEPHOCTH

IIpakTHyeckoe 3aHATHE N7

Pemenne 3ala4 Ha ONIpCACICHUC BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX IIPU3HAKOB IIPHU MOHO-,
-, HOJII/II‘I/IGPI/I,Z[HOM 1 aHAJIM3UPYIOIIECM CKPCIIMBAHNUH, COCTABJICHUC TCHOTUIIMYCCKUX CXCM CKPCIIUBAHUA

Jlist mpodeccuii/crienuanbHOCTEH CBSI3aHHBIX C 00BEKTOM M3y4eHHS “UenoBek” HEOOXOAUM MMOa00p
TCHETUYECKUX 3a]1a4 Ha OTpeIeIICHHE BEPOSITHOCTH HACIICACTBEHHBIX TPU3HAKOB IIPU MOHO-, JIU-,
HOJUTHOPUIIHOM U aHATM3UPYIOIIEM CKPEIINBAHUH Y YEIOBEKa

OK 02
OK 04
IIK 2.4
IIK 3.5

Tema 2.7.
B3aunmoaeiictBue
T'eHOB

OcHoOBHOE€ COoIECPKaHUEC

TeopeTnueckoe o0yueHue:

I'enotun kak nenocTHas cucteMa. MHOKeCTBEHHOE JeicTBHE reHoB. 1neliorponyst. MHOXKeCTBEHHbIN
ajuienu3M. BzaumoperictBue amienbHbIX reHoB. KogomunupoBanue. B3anMoaelicTBUE HEAJUIEbHBIX TEHOB.
KowmmnemenrapHocts. Onuctas. [loaumepus

IIpakTnyeckoe 3ansaTHe Ne8

Pemenue 3a1a4 Ha OIIPCACIICHUC BEPOATHOCTH BO3ZHUKHOBCHUS HACJIICACTBCHHBIX IIPU3HAKOB IIPU
PA3JINYIHBIX THUIIAX BSaI/IMOl[eI\/JICTBI/ISI TCHOB, COCTABJICHUC 'CHOTHUITMYCCKHUX CXCM CKPCIIUBAHUA

s podeccuii/crienuanbHOCTEN CBSI3aHHBIX C 00BEKTOM M3y4eHUS “UenoBek” HeOOXOoAuM Moa00p
TCHETHUYECKUX 3a/1a4 Ha ONPEJICIICHHE BEPOSTHOCTH BOSHHKHOBCHHSI HACIICICTBEHHBIX IPU3HAKOB TPH
Pa3IUYHBIX TUTIAX B3aMMOJICHCTBUS T'EHOB Y YEIIOBEKA

OK 01
OK 02

Tema 2.8.
CuenieHHOE

OcHoBHOe conep:kaHue

TeopeaneCKoe oﬁyqe}me:

OK 01
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HACJIeIOBAHME
NPU3HAKOB

3akons! T. Moprana. CueruieHHOe HaclieIoBaHHE TeHOB, HApyIIEHUE CHETUICHHsI. XpOMOCOMHAs TEOpHUs
HACJICJICTBEHHOCTH. [ eHeTHUeCKOe KapTHPOBAaHKE XPOMOCOM. VcIonp30BaHHe KPOCCUHTOBEPA TSI
COCTaBJICHUS TEHETHYECKUX KapT XPOMOCOM

IIpakTnyeckoe 3ansaTue Ne9

Pemenne 3ala4 Ha ONpCACICHUC BEPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX IIPU3HAKOB IMPU
CHOCTINICHHOM HACJICAOBAHWH, COCTABJICHUC I'CHOTUIINYCCKUX CXCM CKPCIIUBAHUA

Jlist mpodeccunii/crienuanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM H3ydeHus “‘UenoBek HeoOX0auM 1mo100p
TeHEeTUYECKUX 33/1a4 Ha ONpeJielIeHHe BEPOSITHOCTH BOSHUKHOBEHHSI HACJI€ICTBEHHBIX IPU3HAKOB MPHU
CLETUICHHOM HACJIEJIOBaHUU Y YeJIOBEKa

OK 02
IIK 2.4
IIK 3.5

Tema 2.9.
T'eneTnka moJsa

OcHOBHOE€ COoIECpPKaHUEC

TeopeTnueckoe o0yueHue:

XPpOMOCOMHBII MEXaHU3M OIpeEeNICHuUs 110J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIN U
reTeporaMeTHBIN noJj. ['eHeTnyeckas CTpyKTypa MoJoBeIX XpoMocoM. HacienoBanue npu3Hakos,
CLEIUICHHBIX C IOJIOM

IIpakTnueckoe 3ansaTue NelQ

Pemenue 3a1a4 Ha ONIpCACIICHUEC BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX IIPU3HAKOB, CLHCIIJICHHBIX C
IMOJIOM, COCTABJICHUC I'CHOTUITMYCCKHUX CXEM CKPCIIUBAHUA

OK 01
OK 02

Tema 2.10.
T'eneTnka
YyeJI0BeKa

OcHoBHOe coep:KkaHue

Teoperuueckoe o0yueHue:

KapuoTtun yenoBeka. MeTo sl U3ydeHHsI TEHETUKH YeJIOBEKA: T€HeaJTOTHIECKUM, OITM3HEIIOBBIH,
[MUTOTEHETHYECKUN, OMOXUMHUYECKUH, TOMYIAMOHHO-CTaTUCTUYecKuil. HacneacTBeHHble 3a001eBaHms
yenoBeka. ['eHHbIe 1 XpOoMOCOMHbBIE 00J1e3HU YenoBeka. bone3Hnu ¢ HacneaCTBEeHHOM
HpeﬂpaCHOHO)KGHHOCTBIO. 3Ha‘-I€HI/Ie MGHHHHHCKOﬁ TCHCTHUKU B HpeI[OTBpaH_IeHI/II/I 1 JICUCHHUU I'CHCTUNUYCCKHUX
3a00J1€BaHNH YeI0OBEKA

IIpakTH4eckoe 3ansaTHe Nell

Pemenne 3aaa4 Ha OoMnmpcaciICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBEHHBIX IIPU3HAKOB, UCII0JIb3Y 1
MCTOJBbI TCHETUKH YCJIOBEKA, COCTABJIICHUEC I'CHOTUIIMYCCKUX CXEM CKPCIINBaHUAA. HpeL[CTaBJ'IeHI/Ie YCTHBIX
COO6H1€HI/II>’I C npeseHTauHeﬁ O HaCJICACTBCHHBIX 3a00/I€BaHUIX YEIOBEKA

OK 01
OK 02
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Tema 2.11. OcHoBHOE conepxanue 4
3axonomepHocTn | Teopernueckoe o0yueHue: 2
U3MEHYMBOCTH B3aumoneiicTBue renotumna u cpeasl npu GpopmupoBanuu GpeHotuna. 3MeHUUBOCTh MPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHBIE TPU3HAKU. BUAbl N3MEHUMBOCTH: HACIIEICTBEHHAS U HEHACIIEICTBCHHAS.
3aK0oH TOMOJIOTHYECKHUX PSAJIOB B HacneAcTBeHHOM n3mMenunBoctu (H.W. BaBuios).
MonudukarmonHnasi, wiv GEeHOTUITNIECKAsT U3MEHYHBOCTh. Polb cpeibl B MOAH(HUKAITMOHHOM OK 01
n3MeHunBoCcTH. Hopma peaknuum npusHaka. BapuanmoHHsll psg U BapUallMOHHAsI KpUBas. XapaKTepUCTUKA OK 02
MOIU(PUKAITMOHHON H3MEHYHBOCTH OK 04
HacnencrBenHnas, uiu reHOTUINIMYECKas N3MEHYUBOCTh. KoMOMHATUBHASI U3MEHUYHUBOCTD.
MyTanroHHasi U3MEHYMBOCTh. BUIbI MyTalMii: T€HHBIE, XPOMOCOMHBIE, FeHOMHBIE. [[prUunHbBI
BO3HMKHOBEHHUS MyTallUi
IIpakTHyeckoe 3anaTue Nel2 2
Pewrenue 3ana4 Ha onpeiesIeHUE TUIIA My TALUK IIPU IIepefade HaCcIeACTBEHHbIX IPU3HAKOB, COCTABICHUE
TEHOTUIMYECKUX CXEM CKPEIIUBaHUSA
Tema 2.12. OcHoBHoOE conepxxaHue 2
Cenexuust TeopeTnueckoe odyueHue: 2
OpraHusMoB Cenexuus Kak Hayka. MeTosbl celneKIMOHHOM paboTsl. ['eTeposuc u ero npuunHsel. MckyccTBeHHbIH 0TOOD: OK 01
MacCCOBBIN ¥ HHIUBUYaTbHBINA. JTanbl KOMOMHAIIMOHHOM cenekiuu. CopT, mopoaa, ITaMM OK 02
ANTOpUTMBI pElIEHNE 3a]1a4 Ha ONPEAEIICHUE BO3MOKHOIO BOSHUKHOBEHMSI HACJIEICTBEHHBIX IIPU3HAKOB 110
CEJICKLIUH, COCTaBJICHUE TEHOTUITNYECKUX CXEM CKPELIUBAHHUS
Pa3pnen 3. Teopus 3Bo1I0IMH 14
Tema 3.1. OcHoBHoOE conepxxaHue 2
Hcropus TeopeTruueckoe o0yueHue: 2
IBOJIIOIIMOHHOI'0 [TepBbie 3BOMIOIIMOHHBIE KOHLIENINH. [ 'pagyanuctuueckas sBontonnonHas konuenuus JK.b. Jlamapka. OK 02
YYeHUs JBmwxymue cuibl 3Bomonnu. Kpearronusm u tpanchopmusm. Cucremaruka K. JIunHes u e€ 3HaueHue amis OK 04

(bOopMHUPOBAHUS HJIEU SBOJIOLUU
[IpennockiTku BOZHUKHOBEHUS JAPBUHU3MA. DBOJIOIUS BUIOB B IIpHpoie. bopb0a 3a cyIecTBOBaHHE.
EctecTBennsiit oTO0p. uBepreHius npu3HakoB 1 BUA000pa3oBanrue. OCHOBHBIC MOJTOKECHHS
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cuHTeTHYecKOi Teopru dBomtonn (CTI). Ponb 3BomOnIMOHHO# Teopun B GOpMUPOBAHUH HAYIHOH
KapTHHBI MUpa

Tema 3.2.
Muxpo3BoJonus

OcHoOBHOE€ COoIECpPKaHUEC

TeopeaneCKoe oﬁyqe}me:

[\S}

MUKpPO3BOIIONHS X MAKPOIBOIIOIHNSA KaK JTAllbl 3BOJIIOLIMOHHOTO Tpoliecca. [ eHeTnyeckne 0OCHOBBI
sBOMIIOIIMM. MyTanyuy U KOMOMHAIMY KaK 3JIEMEHTapHbIN 3BOJIOLMOHHBIN MaTepuai. [Tomymsamus kak
3JIeMEHTapHasl €IMHULA 3BOJIIOLUH.

JBwxymiue cuitbl (pakTopsl) IBOIIOIUH. MyTallMOHHBIN MPOIecC 1 KOMOWHATHBHASI H3MEHYHUBOCTb.
Murpanwms. M3omsmus nomysiuid: reorpadudeckas (MpoCcTpaHCTBEHHAs ), OMOTOrHYecKast
(pempoyKTHBHAS).

EctectBenHsbIil 0TOOp — Hampamstonuil pakTop 3Boionnu. bopb0a 3a CylecTBOBaHHE KaK MEXaHU3M
JIeCTBUS €CTECTBEHHOTO 0TOOpa B monmyJisiiuax. Bun u ero kpurepuu (npusHaku). BugooOpa3oBanue kak
pe3yIbTaT MUKPOIBOJIOLIMH

OK 02

Tema 3.3.
MaxkposBosaronus

OcHoBHOE coepxanue

TeopeTnueckoe o0yueHue:

N

Makponssosorusi. @opMbI 1 OCHOBHBIE HampasiieHus MakpodBotoruu (A.H. Ceseprio). [Iytu
JOCTHXKEHHS OMOJIOTMYECKOTO Mporpecca: apoMopdo3, uauoaganTalys, oomas aerenepanus. Metos
U3Yy4YEeHHS MaKpO3BOJIOIMHU. 3aKOH 3aposiiieBoro cxoacTa (3akoH K. bapa). buorenetnueckuii 3akon (3.
I'ekkens, . Mromep). Obmue 3akoHOMEPHOCTH (TIPaBUIIA) SBOIOIHH

OK 02

Tema 3.4.
Bo3HukHoOBeHUE U
pa3BUTHE KU3HU
Ha 3emre

OcHoBHOE conepxaHue

TeopeTnueckoe o0yueHue:

N

['unoTe3sl ¥ TEOPUN BOSHUKHOBEHHUS KU3HU Ha 3eMJie: KpeallMoOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE)
3apOoKJeHUE, CTAIIMOHAPHOE COCTOSHUE, MMaHCTIepMHs, 0romo33. Hauano opraHnyeckoil 3BOTIOIUH.
[TosiBneHMe MepBBIX KIETOK. DBOIIOIUS MeTa0O0IM3Ma. DBOJIOIHUS EPBhIX KIIETOK. [IpoKapHOThI 1

9YKAapUOTEL. HponcxomneHHe MHOT'OKJICTOYHBIX OPTaHHU3MOB. Bo3HukHOBEHNE OCHOBHBIX HapCTB 3yKapUuoT.

OcHOBHBIC YCPTHI 5BOJTIONUN PACTUTCIIBHOTO MHUPA. OCHOBHBIC YCPTHI DBOJJIOIUHU ) KUBOTHOI'O MUpPaA

IIpakTHyeckoe 3anaTHe Nel3

HpeI[CTaBJ'IeHI/IC YCTHOI'O COO6H1€HI/I$[ 1 JICHTBI BPDEMCHU 110 OCHOBHBIM 3TallaM BO3SHUKHOBCHUSA U Pa3BUTHA

OK 02
OK 04
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JKUBOTHOI'O U PACTUTCIIBHOTO MUpPA, IMOATOTOBJICHHBIX MO NCPEYHIO HCTOYHUKOB, PCKOMCH/IOBAHHBIX
mpernoagaBaTciicM

Tema 3.5.

OcHOBHOE€ COoIECpPKaHUEC

IIpoucxoxnenue

TeopeaneCKoe oﬁyqe}me:

Y€J0BCKA —
AHTPOIIOreHe3

AHTpOI0JIOrHs — HayKa o yesoBeke. CrucTeMaTH4ecKoe MoJI0KeHNE YesoBeka. CXO0CTBO YeJI0BEKa €
AKUBOTHBIMU. OTINYHS YEJIOBEKA OT KUBOTHBIX. [IpsIMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM
npu3HaKoB. Pa3BuTue rosoBHOro Mo3ra 1 BTOpOi CUTHaJIbHOU cucTeMbl. COOTHOILIEHNE OMOIOTMYECKUX U
COLMAJIBHBIX (PAKTOPOB B AHTPOIIOTEHE3E

OCHOBHBIE CTaJUHM aHTPONOreHe3a. J[puonuTekn — MpeJKu YeloBeKa 1 YeI0BEKOOOpa3HbIX 00€3bsIH.
[IpoToanTpomn — npeIecTBEHHUK YesloBeKa. ApXaHTpoIl — ApeBHeimuil yenosek. [laneoantpon — aApeBHU
yesioBeK. HeoaHTpom — uenoBek COBpEMEHHOIO TUIA. DBOJIOLUS COBPEMEHHOTIO YEI0BEKa.

Yenoeueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BporieonHast (€Bpa3uiicKas), Herpo-aBCTPAIION IHAS
(3KxBaTopuUaNbHasi), MOHTOJIOUIHAS (a3MaTCKO-aMepHUKaHCKast). BpeMst 1 MeCTO BO3HUKHOBEHUS
YeJI0BEYECKUX pac. EMHCTBO Yel0BeUECKUX pac

OK 02
OK 04

IIpakTH4eckoe 3ansaTHE Nol4

Bpewmst u myTH paccenenus yenoBeka no miasete. [Ipucnoco0neHHOCTh YenoBeKa K Pa3HbIM yCIOBHSM
cpenbl. Biusinue reorpaduueckoii cpepl Ha MOp(HOJIOTHIO M (PU3HOJIOTHIO YeT0BeKa

3amuTa JIEHT BpEMEHHM U MEHTAJIbHBIX KapT B OpMaTe YCTHOTO COOOIIEHUS, TOITOTOBICHHBIX 0 IEPEUHIO
MCTOYHUKOB, PEKOMEH0BAHHBIX IIPENIOAABATEIEM

Pazgea 4. Ikosorus

20

Tema 4.1.

OcHoBHOE coepxxaHue

IKOJOrHYeCKHe

TeopeTnueckoe o0yueHue:

(paxTopsl 1
cpeabl :KU3HHU

Cpenbl 00uTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3Iy1IIHASI, IOYBEHHAsl, BHY TPUOpPraHU3MeHHas1. PU3UKO-
XMMHUYECKHEe 0COOCHHOCTH cpeJ] 0OUTaHUsS OpraHu3MoB. [IprcnocoOieHrs OpraHu3MOB K KH3HU B Pa3HbBIX
cpenax. [Tonstue sxonorunyeckoro ¢akropa. Knaccudukanus sxonornueckux paxropos. [Ipasuio
muaumyMma tO. JIubuxa. 3akon Tonepantaoctu B. [llendopaa

OK 01
OK 07

Tema 4.2.

OcHoBHOE conepxanue

Honmyasuus,

TeopeTnueckoe o0yueHue:

OK 01
OK 02
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coo0IIecTBa,
3KOCHCTEMbI

DKonoruueckas XapaKTCPUCTHUKA BUAA U ITOITYJIALINH. DKonoruyueckas HuIa BHUOA. OKOJIOTHYECKHUE
xapakTepucTuku nomysiui. CoolrecTBa u 3KocucteMbl. buorieHos u ero ctpykrypa (B.H. Cykaues).
CBsi3u MeXly Opranu3MaMu B 6uoreHo3e. CTpyKTypHbIe KOMIIOHEHTBI 9KOCUCTEMBI: POy IEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BeliecTB ¥ MOTOK SHEPTUH B 3KocucTeMme. Tpoduueckre ypoBHH.
AHTPOIOTeHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. OTIUYHSI arPOIKOCUCTEM OT OMOTEOLIEHO30B.
Yp6oskocucrembl. OCHOBHBIE KOMITOHEHTHI YPOOIKOCHUCTEM

IIpakTH4eckoe 3ansaTHE NolS

Tpodwudeckue nernu u cetr. OCHOBHBIC TTOKA3aTEJIM YKOCUCTEMBI. buoMmacca u mpoayKius. DKOJIOTHIECKHE
NUpaMUJIBI yucell, buomacchl U 3Hepruu. [IpaBuiio nupaMuabl SHEPrUH.

Perrenne npakTUKO-OPUEHTHPOBAHHBIX PACYETHBIX 3a/IaHUH O NIEPEHOCY BEIIECTBA U YHEPTUHU B IKOCUCTEMAX C
COCTaBJICHUE TPOPHUECKUX IIeTIeH 1 MUPaMUI OMOMACChI U SHEPTHH

OK 07

Tema 4.3.
buocdepa -
rjodajanHasi
IKOJIOTHYECKAs
cHcTeMa

OcHoBHOe conep:kaHne

TeopeTnueckoe o0yueHue:

Bbuocdepa — xuBas o6onouka 3emnn. Pa3sutue npeacrasiaenuit o buochepe B Tpynax B.M. Bepuanckoro.
Obnactu 6uocdeps! u e€ coctan. Kuoe BeriecTBo 6MOcheEphl U ero PyHKIUH

3aKOHOMEPHOCTH CyliecTBOBaHMs Orocepbl. OcobeHHOCTH OHOoChephl Kak IT100aTbHON IKOCUCTEMBI.
JlmHamudeckoe paBHOBecue B Onocdepe. PurMuunocTs siBiennii B Onocdepe. KpyroBopots! BemiecTs u
OMOreOXMMHUECKHE HUKIIBL. [ 100anbHbIe 9KOJI0OrHYecKue MpoOIeMbl COBPEMEHHOCTH U Iy TH MX PEIICHUS

IIpakTnyeckoe 3ansaTne Nel6

Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBIX PACUCTHBIX 3a1a4 Ha OIPCACIICHUC TUIOaANn HacaXJACHUM JJIsI
CHWXCHUA KOHLUCHTPpAlIUU YTJICKHUCIIOIO I'a3a B aTMocq)epe CBOCTO pCruoOHa MpoOKUBaAHUA

OK 01
OK 02
OK 07

Tema 4.4.
Bausinue
AHTPONOTreHHBIX
(akTopoB Ha

onocdepy

OcHoBHOe coep:KkaHue

Teoperuueckoe o0yueHue:

AHTpOTIOTEHHBIE BO3/IEHCTBUS Ha Onocdepy. 3arps3HeHus KaK BUJl aHTPOIIOT€HHOTO BO3CHCTBUS
(xumuueckoe, guzuueckoe, buonocuueckoe, OMxoovl NPOU3BOOCMEa U nompeoierust). AHTPOTIOTEHHBIE
BO3/ICHCTBUS Ha aTMOchepy. BosaeiicTBust Ha ruapocdepy (3aepsazHenuss u ux uCmoYHUKY, UCHOUJeHUS
600). BoznetictBus Ha nutocdepy (deepadayus nouswl, go30elicmaue Ha 20pHble NOPOOd, Heopa).
AHTpOTIOTeHHBIE BO3/ICHCTBHSI HA OMOTHYECKHE COOOIIECTBA (eca u pacmumenbHble cO0Ouecmaa,

OK 01
OK 02
OK 04
OK 07
I1IK 2.4
IIK 3.5
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HCUBOMHBIU MUP)

IIpakTnyeckoe 3ansaTue Nel7

Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBIX PACUCTHBIX 3aJaHuM 110 COXPAHCHUIO NTPHUPOAHBIX PECYPCOB CBOCTO
pCeruoHa 1nmpoxxKnBaHUA

s mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM HM3ydeHus “UenoBek” mpeyiaraercs mpakTHKO-
OPHEHTHPOBAHHOE PACUETHOE 3aJaHNE pacyeTa BOAOIOTPEOICHUS HACEICHHOTO ITyHKTA

Tema 4.5.
Bausinue
COLMATBbHO-
IKOJOTHYECKHX
(¢paxTopoB Ha
310pOBbeE
YeJI0BeKa

OcHoBHoOe conep:kaHne

TeopeTnueckoe o0yueHue:

=

310pOBBE U €ro cocTaBsAromue. PaKTOPBI, NOJOKUTENBHO U OTPULIATEIBHO BIMSIONINE HA OPIraHU3M
yenoBeka. BpenHble NpUBBIUKY: TIOCIEACTBHS U podunakTuka. [Ipobiema TeXHOTeHHBIX BO3/ICHCTBUI Ha
3JI0pOBbE YETIOBEKA (3JIEKTPOMArHUTHBIE MOJIs, OBITOBAs XUMHUS, H30BITOYHBIEC ITYMBI, paHanus 1 T.11.).
Apanranys opraHu3Ma 4eJoBeka K (hakTopam OKpYKaromei cpenbl. 3aluTHbIE MEXaHU3MBbI OpTaHu3Ma
YeJI0BeKa. 3I0POBbE M pabOTOCIIOCOOHOCTS.

[Tpunumnel GopmMupoBaHus 310poBhecOeperaromiero nopeaeHus. Gusndeckas akTUBHOCTD U 37J0POBbE.
['pynnsl 310poBbsi. OCHOBBI 3aKIMBaHMS. bBUOXMMHUYECKHUE ACTIEKThI pallMOHAJIBHOTO NTUTanus. [IpaBuia
0€30MacHOT0 UCTOIb30BaHMs OBITOBBIX MPHOOPOB U TEXHUYECKUX yCTPOMCTB

IIpakTnueckoe 3ansitue Nel8

Ornpezenenre CyTOYHOrO palioHa MUTaHUs

Co3nanne HHIUBUIYAFHON TAMSTKH MO OPTaHU3aIluH PAIlMOHATFHON (PH3UYECKON aKTHBHOCTH

OK 02
OK 04
OK 07
IIK 2.4
IIK 3.5

IIpodeccuonaLHO-OPHEHTHPOBAHHOE COep:KaHUeE (CoAep:KaHUe MPUKJIATHOTO MO/TYJIs1)

Paznen 5. buoJsiorust B ;KU3HHM

Tema 5.1.
BbuorexHosoruu B
JKM3HHU KAXKIOI0

Conep:xanue

TeopeaneCKoe oﬁyqe}me:

buoTtexHonorus Kak HayKa v Mpou3BoICTBO. OCHOBHBIC HATIPABIICHUSI COBPEMEHHOW OMOTEXHOJIOTHH.
Mertonasr 6norexaomoruu. OOBEKTH OMOTEXHOJIIOTHN. DTUKA OMOTEXHOJIOTUYECKUX U TEHETHYECKUX
JKCIIEpUMEHTOB. [IpaBmiia moncka u aHam3a OMOIKOJIOTHIECKON MHPOPMAITUHU U3 PA3INIHBIX HCTOYHUKOB

Al b|an| |

OK 01
OK 02
OK 04
IIK 2.4
IK 3.5
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(HayuHast 1 yueOHO-Hayu4Has JIUTEpaTypa, CpeicTBa MacCoBOM MHGopMaluu, cetb HTEpHET U Ipyrue)

IpakTuueckoe 3ansaTue Nel9 2

Keiicbl Ha aHann3 HHGOPMAIIUU O HAYYHBIX JTOCTHKEHHUSAX B 00JIACTH T€HETUYECKUX TEXHOJIOTHIA,
KJICTOYHOW WHXEHEPUH, MUIIEBBIX OMOTEXHOJIOTHIA. 3aluTa Keiica: MpeAcTaBlIeHUE Pe3yIbTaToB PEIICHUS
KEHCOB (BBICTYIUICHHE C MIPE3CHTALINEH )

Tema 5.2.5. ConnajIbHO-)THYECKHE ACTIEKTHI OMOTEXHOJIOT Ui 2
Tema 5.2.5. Conep:xanue 2 OK 01
ConunanbHo- IIpakTnyeckoe 3ansaTue Ne2(0 2 OK 02
ITHYECKHE DTUYECKUE aCTICKThI Pa3BUTHS OMOTEXHOJOTHIA U IPUMEHEHUE UX B JKU3HU UEJIOBEKA, TOMCK U aHAJIN3 2 OK 04
aCMEKThI UH(POPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4dHas M yueOHO-HayuHas JIUTepaTypa, CpeicTBa MacCOBOM IIK 2.4
OMOTEXHOI0rHi uH(popmMaImu, ceth IHTEpHET u ApyTHUe) IIK 3.5
Keticel Ha aHanmm3 nHpOpMAIMK 00 STUIECKUX ACTIEKTaX Pa3BUTHSI OMOTEXHOIOTHH (IT0 TpyTIIam)
3amura keiica: [IpeacraBienne pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUICHUE C TIPE3EHTAIIMEH ) 2
Pa3nen 6. BuoskoJornyeckue ucciie10BaHUs 10 OK 01
Tema 6.1. OcHoBHOe coiep:;KaHue 2 OK 02
OcHoBHbIE Teopernueckoe ofydeHue: 2 OK 04
METOBI Hayussriii Metos. MeTo1bl OMOIKOIOTHYSCKUX UCCIICIOBAHUIA: TIOJIEBbIC, TADOpATOPHbIC, 2 OK 07
OHOIKOIOTHYECKH | yycriepuMeHTanbHbe. MOHUTOPHHT OKPYKAIOIIEH CPE/bL: IOKATbHBI, perMOHaIbHbIHA H [I0GATBHBI
X MCCACAOBAHMH | Meroxpl moucKa, aHAIM3a U 06PaGOTKH HHPOPMALHH O IPOSKTE B PA3IHYHBIX HCTOUHHKAX
Tema 6.2. | OcHOBHOe coflep:kaHue 8
buoskosnoruyeck | [pakruueckoe 3ansiTue Ne2l 8
il DKCHEPUMEHT | O630p TeM yueOHO-HCCIIeI0BATENbCKIX MMPOEKTOB. BRG0P yueOHO-HCCIe10BaTENECKOTO MPOSKTa H3 2

peaIoKeHHbIX. @OpMUpPOBaHUE KOMAH/IbI POEKTA. AJTOPUTM BBIIOJHEHHUS POEKTA.
Kaxxgas rpymnmna BeIOMpaeT 0AMH U3 BapHAHTOB yu4eOHO-UCCIIEI0BATENLCKUX MPOEKTOB!
1. Ouenka kadecTBa aTMOC(HEPHOTO BO3ayXa
2. OreHka KayecTBa Mo4B METOAOM (PUTOTECTUPOBAHUS
3. OreHka kadyecTBa BOJ MOBEPXHOCTHHIX BOJOEMOB IO OPTaHOJIENTUYECKUM U PU3UKO-XUMUYECKUM
CBOWCTBaM
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4. Bnusuaue [TAB Ha pocT u pa3BUTHE CEMSH BBICIIUX PACTEHUM

5. BnusiHHE CONIEBOro 3arpsA3HEHUS HA POCT U Pa3BUTHE CEMSIH BBICIIUX PACTECHUN
Ilepguiti sman evinonHenuss NpoeKma.
O6ocHOBaHME aKTyaJIbHOCTH BHIOpaHHOW TeMbl. BhIsiBIeHHE TPOoOIeMbl Hcce10BaHus, GOpMyIUpPOBaHUE
runore3bl. Beibop MeTon0B HccnenoBanus. Beibop Touek oTd6opa mpod Ha TEPPUTOPUHN UCCIICIOBAHMUS.
[TocranoBka neneit u 3a1a4 uccienoBanus. OnpenencHue GopMbl IPEACTABICHUS PE3YIbTaTOB
uccienoBanus. OnpeneneHue 3TalnoB U COCTABICHUE TJIaHA UCCIIEIOBAHUS

OK 01
OK 02
OK 04
OK 07

Bmopoti sman @vinonnenuss npoekma: MoAroTOBKa HEOOXOAMMOI MOCYABI K MaTepralia sl SKCIIEPUMEHTa, 2
NPOBE/ICHUE IKCIIEPUMEHTA, TIEPUOIMYECKas IIPOBEPKa TEUCHHS SKCIIEpUMEHTa/ cOOp MaTepHana B
BBIOPAHHBIX TOYKaxX 0TOOpaA Mpoo
Tpemuii sman evinoneHuss npoekma: MOTyYeHHE MEPBUYHBIX SKCIIEPUMEHTANBHBIX JAHHBIX, TPOBEICHHE 2
CTaTHCTUYECKON 00pabOTKU MOTyYESHHBIX JaHHBIX
Yemeepmulii 5man 6bINOIHEeHUs NPOEeKMA: BHIABICHHE 3aKOHOMEPHOCTEH, (hopMyTupoBaHHe BEIBOJOB U 2
IPOTHO30B, OLIEHKA Ka4eCTBa HCCIIETyeMOro 0OBEKTa 10 pe3ybTaTaM OM0IKOIOTHIECKOTO aHaJIH3a
Koncynemayuu 2
IIpome:xxyToyHasi arTecTanus B opMe IK3aMeHa 6
Bcero: 144
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3. YcioBus peaju3anvu NporpaMMbl 00111e00pa30BaTeIbHON JUCHUILIHHbBI

3.1. g peanu3anMd MNPOrpaMmbl JUCUHMIUIMHBI JOJ/IKHBI ObITh
NpeaycMOTPEHBbI cJIeyIolue clienralbHble MOMeleHUs:

KaOuner «buonocuu», ocHallleHHbI 00OpyaoBaHuEM: MeOenb, AOCKa, MEl,
HarjsHble TI0coOUs (KOMIUIEKTHl Y4YeOHbIX TaONuI, IJIaKaTOB), TEXHUYECKUMU
cpeacTBaMu OOy4YEHHsS: KOMIIBIOTEp C YCTPOMCTBAMU BOCIPOHM3BEIEHUS 3BYKa,
HMPUHTEP, MYJIBTUMEAHA-IIPOEKTOP € IKPAHOM, YKA3KA-IIPE3ECHTEP JJIs IPE3CHTALIMIA.

JlaGoparopus, oOCHaleHHass O0O0OpyJOBaHMEM Jii TPOBEIACHHS 3aHSITHIA:
MUKpPOCKOIIbI, CEKyHJIOMEp, TOHOMETp, JaboparopHas mnocyaa (IpoOupKw,
MOJICTaBKU JIJIsl MPOOUPOK, MUHLETHI, IECOK, CTYNKU C MECTHUKAMU, NMPEAMETHBIE U
NOKPOBHBIE  CTEKJAa,  CTEKJISHHbIE  TaJOYKW,  MpEernapoBajbHbIe  UIJIbI,
¢bunbTpoBanbHas Oymara (candeTku), CTakaHbl) THUIEPTOHUYECKHN pacTBOP
xjopuzna Hatpus, 3%-HbII pPAcTBOp NEPOKCHAA BOJAOpPOAA, PacTBOp Hoaa B
HOIMCTOM KaJIMM, TJIULEPHH, KIYOHU KapToQes, JIUCT 3J0/J€U KaHAJCKOH, IUI0J
psAOMHBI OOBIKHOBEHHO! (PAOMHBI UJIM TOMATA), JIyK peryaThlii, pa3BeICHHbIE B BOJIE
TIPOKIKHU);

3.2. HupopmanuoHHoe odecneyeHne peaju3auu NporpaMmmbl

1. Ons peanmusarnuu mporpaMmbl OMONMHOTEYHBIM (GOHII 00pa3oBaTEIbHON
OpraHu3alliy JIOJDKEH MMETh TedYaTHbIC /WA 3JEKTPOHHBIE 00pa3oBaTEIbHBIC H
WHOOPMAITMOHHBIE  PECYpChl, PEKOMEHJOBAHHBIC [JI1  HWCIIOJB30BAaHUS B
00pa30BaTeIHLHOM IPOLIECCe, HE CTapIlie MATH JIET C MOMEHTA U3/IaHus.

2. Pexomenmyemsbie TieYaTHBIC W3 JIaHUS 1o peanu3anuu
00111e00pa3oBaTeIbHOM JTUCIIUILIAHBI MpeCTaBIICHbI B METOINYECKUX
PEKOMEHIAIUSX TI0 OpTraHu3aIui 00yUYeHHUS.
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4. KoHTPOJIb M OlleHKA Pe3yJbTaTOB 0CBOEHHS 00111e00pa30BaTeIbHOM
AUCUMILTHHBI

KOHTpOJIb H OICHKA PE3YyJIbTaTOB OCBOCHHUA O6HI€O6p330B3.T€J'IBHOﬁ JAUCHUITIINHBI

PACKPBIBAIOTCA

qcpe3 AUCHUILIIMHAPHBIC

PE3YIIbTATHI, HallpaBJICHHBIC Ha

dbopmupoBanue oOIUX U MPOoheCcCUOHATBHBIX KOMIETEHIUHN 10 pa3jiesiaM U TeMaM

coJiepKaHus y4eOHOIro MaTepHaa.

Oomas Pasznen/Tema THun onleHOYHBIX MepONPHUATHIA
KOMIIeTEeHIIUs
Pa3nen 1. Knerka — KonrtponsHas padora “MonekyispHbIit
CTPYKTYPHO- YPOBEHb OpraHU3alUU KUBOTO”
(pYHKIIMOHAJIbHAS eAUHHUIA
JKHBOT0
OK 02 Tema Nel.1. 3amonHeHne TaOIUIBI C OMIMCAHUEM
Buonorus xak Hayka METOJI0B MUKPOCKOTIUPOBAHUS C UX
JOCTOMHCTBAMH M HEJIOCTATKAMH.
3amonHenne Tabaubl « BKaan yueHbIX B
pa3BUTHE OMOJIOTUM»
OK 02 Tema Nel.2. 3aroyHeHHE CPAaBHUTEILHON TaOIHIIbI
OOGm1as XxapakTepucTUKa CXOJICTBA U PA3JIMYMIl )KMBOTO U HE
KHU3HU AKHUBOTO
OK 01 Tema Nel.3. @poHTaNBHBIN 0IpOC
OK 02 Bbuomornyecku BakHbIE [ToaroroBka yCTHBIX COOOIIEHUH C
OK 04 XUMHUYECKUE COETUHEHU Mpe3eHTaluen
Brinonnenue u 3amura 1a60paTOpHBIX
pabot: «Omnpenenenue suramuna C B
NPOAYKTaX MUTAHUS,
«'unpodunbHO-THIPOGOOHBIE CBOWCTBA
h11%030791 ()39
OK 01 Tema Nel 4. OnenuBaemas IUCKyccus 10 BOIpocam
OK 02 CtpyKTypHO-(OYHKIIMOHATBHAS  |[JICKIIUU
OK 04 OpraHu3alys KIETOK Pa3paboTka MEHTaIBHOMN KapThI IO

KJIaccu(pUKaUK KJIETOK U UX CTPOECHUIO Ha
IpO- U 3yKapUOTHUYECKHUX U 110 LIapCTBaM B
MHUHHM Ipynnax

Brinonnenue u 3amura 1a60paTOpHBIX
pabort:

«CTpoeHue KIEeTKH (pacTeHus, 5)KUBOTHBIE,
rpuObl) U KJIETOUYHbIE BKIIOYEHUS (Kpaxmal,
KapOTHHOM/IbI, XJIOPOILIACTBHI,
XPOMOILIACTHI)»,
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«IIponunaeMmoctb MeMOpaHsI (IJ1a3MOIH3,

JIETIIa3MOIIH3)»
OK 01 Tema Nel.5. @DpoHTANIBHBIN 0IIPOC
OK 02 CrpykrypHO-pyHKUHOHAIBbHBIE |Pa3zpaboTka rimoccapus

(akTOpbl HACIEACTBEHHOCTH Pemenne 3amau Ha onpeneneHue
NOCJIEI0BATENBHOCTH HYKIEOTUI0B

OK 01 Tema Nel.6. OpoHTaIBHBIN OMTPOC
OK 02 [Ipouieccel MaTpu4HOTO Tect «IIpoueccel MaTpUYHOTO CUHTE3a»
CHHTE3a Pemenne 3aa4 Ha onpeneneHne

MOCIIE0BATEIbHOCTH AaMUHOKHUCIIOT B
MoJieKyJe Oenka

Pemenne 3aa4 Ha onpeneneHme
MOCTIeI0BATEIbHOCTH AMHUHOKHUCIIOT B
MoJieKyJie Oenka B ciry4ae U3MEHEHUs
MOCIEa0BaTEeIbHOCTH HYKIeoTu0B JJHK

OK 02 Tema Nel.7. @poHTANBHBIN OIPOC

OK 04 Hexnerounsie hopMbl )KU3HA [TonroroBka yCTHBIX COOOIIEHUM C
npe3eHTaluen (BUpyCcHbIe U
OakTepuanbHbIie 3a00eBanus. O0mMe
MIPUHLUIIBI KCIIOJIb30BaHMS
JIeKapCTBEHHBIX BelecTB. OCOOEHHOCTH
MPUMEHEHUS aHTUOMOTUKOB)

OK 02 Tema Nel.8. @pOoHTaIBHBIN OITPOC
OOmMeH BelecTB U 3arnoyiHeHHe CPaBHUTENILHON TaOIHIIbI
IIPEBpALICHUE SHEPTUU B XapaKTepUCTUK TUIIOB 0OMEHA BEIIECTB
KJIIETKE

OK 02 Tema Nel.9. OO6cy>xaeHre o BOpocaM JIKLIUU

OK 04 JKW3HEHHBIN LUKIT KIETKH. Pa3paboTka JeHThl BpEMEHHU )KU3HEHHOTO
Muro3. Merio3 LUKJIA
Paznen 2. Ctpoenue u KontponbHas padora "CtpoeHue u
(pyHKIUM opraHusMa (GbyHKIMK opranu3ma’

OK 02 Tema Ne2.1. OnenuBaemasi AMCKycCHUs

OK 04 CrpoeHue opranusma Pa3zpaboTka MEHTaIbHOM KapThl TKAHEH,

K 2.4 OpPraHoB U CUCTEM OPraHOB OPTaHU3MOB

K 3.5 (pactenusi, )KUBOTHBIE, YETIOBEK) C

KpaTKOW XapaKTePUCTUKON WX (PyHKIIUHA
[TonroroBka u MpeaCTaBICHUE YCTHBIX
COOO0IIIeHUH C pe3eHTaueil (MMMYHHTET,
H(pEKIMOHHBIC 3a00JIeBaHNs, TUIEMUH,
BaKIIMHAIIHS)

OK 02 Tema Ne2.2. @pOoHTaIBHBIN OIPOC
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[IK 2.4 DOopMBI pa3MHOKECHUS 3anonHeHne TaOIMIIBI ¢ KPaTKOM
[IK 3.5 OpraHu3MOB XapaKTepUCTHKON U TpuMepaMu Gopm
Pa3MHOXKEHUS OpraHU3MOB

OK 02 Tema Ne2.3. Pa3paboTka JeHThI BpEMEHH C
OK 04 OHTOreHe3 )KMBOTHBIX U XapaKTEPUCTUKOM ITAIIOB OHTOI'€HE3a
YyesaoBeKa OTZEJILHOM TPYIIION JKUBOTHBIX U YEJIOBEKA

110 MHKPOTpyIam
Tect/ompoc

OK 02 Tema Ne2 4. CocTaBiieHre )KM3HEHHBIX LIMKJIOB PACTEHUIN

OK 04 OHTOreHe3 pacTeHuit 1o OTAenaM (MOXOBHUIHBIC, XBOIIICBUIHBIC,
NaropOTHUKOBUIHBIE, TOJIOCEMEHHBIE,
HOKPBITOCEMEHHBIE)

OK 02 Tema Ne2.5. Pa3zpaboTtka rioccapus

OcHoBHbIe NIOHATHS reHeTukn | Tect

OK 02 Tema Ne2.6. OpoHTaNTBHBIN OMPOC

OK 04 3aKOHOMEPHOCTH TecT o Bompocam JIeKIuu

11K 2.4 HacJeI0BaHU Pewenne 3anau Ha onpeneneHue

IIK 3.5 BEPOSITHOCTH BOSHUKHOBEHHUS

HACJIEICTBEHHBIX TPU3HAKOB IIPU MOHO-,
TTU-, TIOJTUTHOPUIHOM M aHAJTM3UPYIOIIEM
CKpEIIMBAaHUH, COCTABJICHUE
T€HOTUITHYECKUX CXEM CKPEIIUBAHUS

OK 01 Tema Ne2.7. Tect

OK 02 BzaumopeiicTBre reHOB Pa3paboTtka rioccapus

Pemenue 3anay Ha onpeeneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIE/ICTBEHHBIX MPU3HAKOB MPU
PA3JINIHBIX TUIIAX B33.HMO,Z[€I>'ICTBI/ISI T'CHOB,
COCTABJICHUEC I'CHOTHUIIMYCCKUX CXEM

CKpELIBAHUS
OK 01 Tema Ne2.8. Tect
OK 02 CueruieHHOE Hacle0BaHNE Pazpabotka rioccapus
K 2.4 IIPU3HAKOB Pemrenne 3amau Ha onpeneneHue
[IK 3.5 BEPOSATHOCTH BO3HUKHOBEHUS

HACJICACTBCHHBIX IIPU3HAKOB IIPU
CHOCIIJICHHOM HacCJIEA0OBAHHUH, COCTABJICHUC
TCHOTUIIMYCCKHUX CXEM CKPCIIMBAHUA

OK 01 Tema Ne2.9. Tecr

OK 02 I'eneTtunka nomna Pa3paboTka rioccapus

Pemienue 3a1a4 Ha ornpeeseHue
BEPOATHOCTH BOSHUKHOBEHHS
HACJIEICTBEHHBIX IPU3HAKOB, CLEIUIEHHBIX C

IIOJIOM, COCTAaBJICHHUEC I'CHOTUIIMNYCCKUX CXCM
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CKpPEILMBaHUS

OK 01 Tema Ne2.10. Tect
OK 02 I'eneTuka yenoBeka Pazpabotka rioccapus
Pemenue 3anau Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHMUSI
HACJIEICTBEHHBIX MPU3HAKOB, UCIIOJIb3YS
METO/]Ibl FTEHETHKH Y€JIOBEKa, COCTaBICHUE
TEHOTUITUYECKUX CXEM CKpEIIBaHU
[ToaroToBKa yCTHBIX COOOIIEHUH C
Mpe3eHTalMel 0 HacaeICTBEHHBIX
3a00JIeBaHUSAX YETIOBEKA
OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTU MU3MEHUYMBOCTH | PelieHre 3a1ay Ha onpeeneHue Thuna
OK 04 MyTalUU IIPY [Iepeade HACIEICTBEHHBIX
IIPU3HAKOB, COCTaBJIIEHNE T€HOTUITMYECKHUX
CXEM CKpeLIMBaHUs
OK 01 Tema Ne2.12. Tecr
OK 02 Cenexuusi OpraHu3MoB Pazpabotka rioccapus
Pemenue 3agau Ha onpeneneHue
BO3MO>XHOT'O BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IO CEJEKIIUH,
COCTaBJICHUE TEHOTUITUYECKUX CXEM
CKpEIIUBaHUSA
Paznen 3. Teopusi 3Bosironuu | KonTponpsHas padora “Teoperndeckne
aCIIEKTEI DBOJIOINH KU3HU Ha 3emiie”
OK 02 Tema 3.1. OpOoHTaTBHBIN OIPOC
OK 04 Hcropus 3BOIIOLMOHHOTO Pa3pa0oTka JeHThl BpeMEHU Pa3BUTHUS
y4eHUus SBOJIIOIIMOHHOTO YUEHMUSI
OK 02 Tewma 3.2. OpOoHTaIBHBIN OIPOC
MuKpO3BOITIOLHS Pa3paboTka riioccapusi TEpMHHOB
OK 02 Tema 3.3. OuenuBaemas 1MCKyccus
MaxkposBonronus Pazpabotka riioccapust TEpMHUHOB
OK 02 Tewma 3.4. OpOoHTaIBHBIN OIPOC
OK 04 Bo3HukHOBEHME U pa3BUTHE [ToaroroBka u MpeACTaBICHUE YCTHOTO
YKU3HU Ha 3emiie COOOILIEHUS U JIEHThl BpEMEHU
BO3HUKHOBEHUS U Pa3BUTHSI )KUBOTHOTO U
PacTUTENHLHOTO MHpa
OK 02 Tema 3.5. OpoHTaIBHBIN OIIPOC
OK 04 [IpoucxoxaeHue yenoBeka — Pa3paboTka neHT BpeMeHN U MEHTAIBHBIX
aHTPOTIOTEHE3 KapT Ha BBIOOD:

“BOJIIOLIMS COBPEMEHHOIO YEeJIOBEKa™,
“Bpems 1 IyTH paccesIeHns YeJl0oBeKa 10
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wianere”, “BnusHue reorpadudeckoit
cpenbl Ha MOp(HOIOTHIO B (PU3UOTIOTHIO
yesoBeka”, “YenoBeueckue pacel”,

o0cyxaeHne
Pa3nen 4. dxonorus KonTtposbnas padora “Teopernueckue
aCIEeKThI IKOJIOruu”
OK 01 Tema 4.1. Tect 1o sxosornueckuM dakTopam u
OK 07 Dxonoruueckue GakTopsl U cpeliaM KU3HU OPTraHU3MOB

CpCabl )KU3HU.

OK 01 Tema 4.2. CocraBiieHHe CXeM KpyroBopoTa BEIIECTB,
OK 02 [Momynsius, cooOriecTna, WCTIONB3YSI MaTE€pPHUAIbI JICKIIUU
OK 07 3KOCUCTEMBI Penienne npakTHKO-OpPUEHTUPOBAHHBIX

pacyeTHbIX 3a/IaHHH 110 IEPEHOCY BELIeCTBA U
OHEPTUU B SKOCHCTEMAX C COCTABJICHUE
TpoUUIeCKuX Teneil u mupamMu OMoMacchl 1

JHEPTUH
OK 01 Tema 4.3. OnenuBaemasi TUCKycCus

OK 02 Buocdepa - rmobanpHas Tecr

OK 07 9KOJIOTMYECKAs CUCTEMA Pemenne npakTuko-opueHTUPOBAHHBIX

pacyeTHBIX 3aa4 Ha OIPE/ICICHHIE
miomanu HaCﬁ)KI[CHI/Iﬁ JJIs1 CHUOKCHU A
KOHIICHTPAIIUH YTIIEKUCIIOTO Ta3a B
aTMocdepe CBOEro peruoHa MpoXKHBaHUS
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OK 01

Tema 4.4.

Tect

OK 02 BiisiHue aHTpONOreHHbIX Pemienne npakTuKO-OpUEHTUPOBAHHBIX
OK 04 (dakTopoB Ha Ouochepy pacYeTHBIX 3aJJaHU 110 COXPAHEHUIO
OK 07 MIPUPOHBIX PECYPCOB CBOETO PETHOHA
I[IK 2.4 MIPOKUBAHUS
K 3.5
OK 02 Tema 4.5. OuenuBaemasi TUCKyCCHUs
OK 04 Bnusane conmannHo- BrinosiHeHUs1 TPaKTUYECKUX 3aJaHUI:
OK 07 9KOJIOTHYECKHX (haKTOPOB Ha “OnpenesieHre CyTOYHOTO pallioHa
11K 2.4 3I0POBBE YETIOBEKA MMUTaHus’,
IIK 3.5 “Co3nanye UHAUBUAYAJbHON NaMSATKH 10
OpraHu3alK PalMOHATIHLHON (PU3NUECKOM
AKTUBHOCTH
BrimonHenune mabopatopHoii paboTH Ha
BBIOOD:
"YMcTBeHHas pabOTOCTIOCOOHOCTH",
"Bnustaue abnotnyeckux (hakTopoB Ha
yeloBeKa (HU3KHUE U BBICOKHE
TeMmeparypsl)"
IIpo¢eccuonanbHo-
OPUEHTHPOBAHHO CO/IePKAHMNE
Paspnen S. buoJiorusi B :KU3HU
OK 01 Tema 5.1 BrinonHenue keiica Ha aHanu3
OK 02 buorexHoNOrNN B KU3HA UH(POPMALIUU O HAYYHBIX JTOCTHKCHUAX B
OK 04 Ka)XI0ro 00JIaCTH TEHETUYCCKUX TEXHOJIOTHH,
IIK 2.4 KJIETOYHOW WH)KEHEPUH, TUIIEBBIX
[IK 3.5 OHOTEeXHONOT | (110 rpynmnam),
[pEeJICTaBICHHUE PE3YJITATOB PEIICHUS
KeWCoB
OK 01 Tema 5.2.5. BelnonHeHue kelica Ha aHaIu3
OK 02 ConunanbHO-3THYECKHE acTIeKThl |MH(OpMAIuu 00 STHYSCKUX aCIEKTax
OK 04 OMOTEXHOJIOTHIT pa3BUTHsI OMOTEXHOJIOTHH (110 TPYyIIaMm),
[K... MpEeJICTaBICHUE PE3YIbTATOB PEIICHUS
KENCOB
Pa3nen 6. Buoskosornueckue | [IpencraBieHue pe3ynbTaToOB BHIIOJIHEHUS
UCC/IeI0BaHUS y4e0HO-UCCIEeI0BATENECKUX MPOESKTOB
(BBICTYIUIEHUE C NIPE3EHTALMEN )
OK 01 Tema 6.1. Brinonnenue nabopaTopHbIX paboT Ha
OK 02 OcHOBHBIE METO/BI BBIOOp B MUHUTPYTIAX:
OK 04 OMOAKOJIOTHYECKUX 1. BnusiHue TemnepaTypsl Ha pocTa U
OK 07 HCCIeI0BaHUI (U3MOIOrMYECKYI0 aKTUBHOCTD

APOKIKEBBIX KIICTOK
2. BnusHue yrieBo/ioB Ha pOCTa U
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(1)I/I3I/IO.HOFI/I‘-I€CKyIO AKTUBHOCTH
APOKIKECBBIX KIICTOK

. CoueTaHHOE BIMSHUE TEMIEPATYPHI U

YTJIEBOJIOB Ha pOCTa U
(bu3NOIOrMYecKyI0 aKTUBHOCTD
JPOACGKEBBIX KIIETOK

OK 01 Tema 6.2 Brimonnenue yueoHo-
OK 02 buoskonoruueckuii HCCIIE0BATEIILCKOTO TIPOEKTa Ha BBIOOD:
OK 04 SKCIEPUMEHT 1. Omenka kauecTBa aTMOc(epHOTO
OK 07 BO3/lyXa
2. OneHka KauecTBa IOYB METOJOM
duToTECTUPOBAHUS
3. OueHka kayecTBa BOJ IOBEPXHOCTHBIX
BOJIOEMOB 110 OPTaHOJICIITUYECKUM U
(UBUKO-XUMHYECKUM CBONCTBAM
4. Bnusnue [IAB Ha pocT u pa3BuTue
CEMSIH BBICIIUX PACTEHHI
5. BausHME coneBOro 3arpsi3HEHUS Ha
POCT U pa3BUTHE CEMSH BBICIIUX
pacTeHui
OK 01
OK 02 3
Brinonnenue 3x3aMeHalMOHHBIX 3aJaHUN
OK 04
OK 07
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