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[LOKyMeHT noanucaH 3A1eKTPOHHOM NOANUCHIO.

1. O0mas xapakTepucTHKa pado4eil NporpaMmsl
o0meodpa3zoBatenbHoi (ucunIiuabl «kBUOJIOT USD

1.1. MecTo AucOMIVIMHBI B CTPYKType 00pa3oBaTe/IbHOW INPOIrpaMMbl
CIIO:

ObmeoOpazoBatenpHas aucuuiuinHa «buosnorusy sBisercs 00sg3aTeNbHOM
yacThlo  00mIeo0pa3oBaTeIbHOTO  LIMKJIA  OOpa3oBaTelNbHOW  MPOTrpaMMbl B
cootBercTBUU ¢ PI'OC CIIO no cnennansHocty 49.02.01. ®usnyeckas KyJabTypa.

TpynoemkocTs nucuuiuivHbl «buonorusy cocrasiser 144 yaca.

1.2. lean n nu1aHupyemble pe3y1bTaThl 0CBOCHUS JUCHHUIINHBI:
1.2.1. leau aucuUNJIMHBI

Hean: ¢opmupoBaHue y oOOy4yaroIIMXCs CUCTEMbl 3HAHUH O Pa3IMYHBIX
YPOBHSX XU3HU CO 3HAaHMEM COBPEMEHHBIX IIPEACTABICHUN O XUBOW IPUPOIE,
HaBBIKOB II0 TIPOBEJIEHHIO OHOJOIMYECKUX MCCIEIOBAaHUH C COONIOIEHUEM
THUYECKUX HOPM, AapryMEHTUPOBAHHOM JIMYHOCTHOW TMO3MLIUHM IO OepeKHOMY
OTHOUIEHUIO K OKPYKaIOLIEH cpeae.

3agauu:

* osry4eHue pyHIaMEHTATBHBIX 3HAaHUK 0 Ononornueckux cucremax (Kierka,
Opranusm, Ilomynsuus, Bua, Dxocucrema); UCTOPUM pa3BUTHUSL COBPEMEHHBIX
HpeJCTaBICHUNH O >KMBOM NpPUPOAE, BBINAIOLIMXCS OTKPBITUSAX B OHMOJIOTMYECKOM
HayKe; poJii OMOJOrMyeckoi Haykd B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MUPA; METO/IaX HAYYHOI'O IO3HAHMS;

* OBJAJICHHME YMEHMSMHU JOIMUYECKH MBICIUTh, OOOCHOBBIBATh MECTO U POJb
OMOJIOTMYECKUX 3HAaHMW B MPAKTUYECKOW JAEATENbHOCTU JIIOJIeH, pa3BUTHU
COBPEMEHHBIX TEXHOJIOTUH; OINpEAENsATh JKUBbIE OOBEKTHI B MPHUPOAE; MPOBOAUTH
HaOJII0/IEHUS 32 SKOCUCTEMAMU C LIEIbI0 UX OMUCAHUS U BBISBICHUS €CTECTBEHHBIX U
AQHTPONOTEHHBIX M3MEHEHUH; HAaXOAUTh M aHAIU3UPOBaThb MHMOPMAIMIO O KHUBBIX
00BEeKTaX;

* pa3BUTHE IIO3HABATEJBHBIX MHTEPECOB, MHTEIIEKTYAJIbHBIX M TBOPYECKHX
crocoOHOCTe 00yyaromMxcst B TMpollecce H3ydeHUs OMOJOTMYECKHX SIBICHU,
BBIJIAIOIINXCS JOCTHXKEHUM OMOJIOTMH, BOILIEANINX B OOLIEUEIIOBEUECKYIO KYIbTYpY;
CIIOXKHBIX M IPOTUBOPEYMBBIX IIyTE€H Pa3BUTUS COBPEMEHHBIX HAy4YHBIX B3IJISAJOB,
uaeH, Teopuil, KOHIEeNUMH, Tunore3 (0 CYIHOCTH M MPOUCXOXKACHUU >KU3HH,
YyeJioBeKa) B X0/€ paboThl € pa3INYHBIMUA UCTOYHUKAMU UH(POpPMAIUY;

* BOCHUTaHHE yOEXJAEHHOCTH B HEOOXOAMMOCTH IMO3HAHUS >KUBOM NPUPOIDI,
HEOOXOJJUMOCTH PAlMOHAIBHOTO MPUPOJIONOIb30BaHMS, OEPEKHOIO OTHOUICHHS K
IPUPOHBIM pecypcaM U OKpY’Karollel cpese, COOCTBEHHOMY 3/I0POBbIO; YBAKEHHS
K MHEHMIO ONIOHEHTA NP 00CYXIACHUHU OMOJIOTHYECKUX MPOOIIEM;

* HCIOJb30BaHWE NPUOOPETEHHBIX OHOJIOTMYECKMX 3HAHMUW W YMEHHHA B
MOBCEIHEBHOM KM3HM U OLEHKU TIIOCIEACTBUH CBOEH JesaTeabHOCTH (M
NEeSTENIbHOCTH JAPYTUX JII0JIei) N0 OTHOILIEHHUIO K OKpYy)Kalollled cpene, 3710pPOBbIO
JIPYTUX JIOAEH W COOCTBEHHOMY 3I0pPOBBIO; OOOCHOBAaHWE U COOJIOJCHHE MeEp
PO HITAKTUKH 3a00JIEBaHM, OKa3aHWE MTEPBOM MMOMOIIH MPU TPaBMax, COOIIOICHHE
IIPaBUJI IOBE/IEHUS B IPUPO/IE.
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1.2.2. Ilnanupyemble pe3yJbTaThl

0oCBOeHHsI 0011e00pa3oBaTeJIbHOMI

JucHUILIHHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHue AUCHUILTHHA UMeeT pu popmupoBanuu U pazsutuu OK u
I[IK (OK ykasvigatomcs uz mnogoco makema @IOC CIIO 2022 200a no
npogheccuu/cneyuanrbHocmu)

Koa n
HauMeHOBaHHeE
(popmupyembIx
KOMIIeTeH Ui

IInanupyemMble pe3yJibTaTbl 0CBOCHHS JHCIUIIHHbI

O6mue!

JIMCHMILIHHAPHbIE?

OK 01. Beibupats
CIOCOOBI PELICHUS
3a1a4
poeCCHOHAIIBHO
U IeATEeNbHOCTH
MIPUMEHUTEIBHO K
pa3IUYHbIM
KOHTEKCTaM

B 4acTU TPYAOBOI0O
BOCIIUTAHMS:

- TOTOBHOCTb K TpYyAdy,
LEHHOCTH

MacCTCpCTBa, prz[omo6ne;

OCO3HAaHHUC

- TOTOBHOCTb K AaKTHBHOH
JIeITSILHOCTHU
TEXHOJIOTHISCKOM u
COILTMAIIbHOM
HaIpaBJIEHHOCTH,
CIIOCOOHOCTD
WHUILIMAPOBATb,
IJIAHUPOBATh u
CaMOCTOSTENLHO
BBIIIOJIHATH TaKyo
JIeITEIILHOCTD;

- UWHTEpPEC K pPa3IuYHBIM
chepam npodeccuoHaATBHOM
JeSITeIbHOCTH,

Osnanenne
YHUBEpCAIbHBIMHU
y4eOHBIMU
IMO03HABATEIHbHBIMH
IeHCTBUSIMU .

a) 0a30Bble JIOTMYECKHE
JelcTBHA:

- CaMOCTOSATEILHO
(dbopMynHupoBaTh 51
aKTyaJlu3upOBaTh

npobiemMy, paccMaTpuBaTh

- chopMupoBaTh 3HAHHUS O MECT€ U POJH
OMOJIOTHH B CHUCTEME ECTECTBCHHBIX HAyK, B
dbopMupoBaHUH COBPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTUHBI
MMO3HAHUM 3aKOHOB MPUPOJABI U PEUICHUH

Mupa, B

JKM3HEHHO Ba)XKHBIX COLMAJBbHO-ITUYECKHX,
YKOHOMHYECKUX, OSKOJIOTHYECKHX TMpoldiieM
YeJIOBEYECTBA, a TAK)KE B PEIICHUU BOIIPOCOB
paIOHATIBPHOTO  TPUPOIOIOIB30BAHUS;, B
(OpPMHUPOBAaHUH IIEHHOCTHOTO OTHOIICHHS K
npupoje, OoOLIeCTBY, YeNOBEKY; O BKJIale
POCCHHCKMX U 3apyOeXHBIX YYEHBIX -
010JI0r0B B pa3BUTHE OHOJIOT Y,
(GYHKIIMOHATBHOW TPaMOTHOCTH  4eJIOBEKa
JUTSL PEIICHUS )KU3HEHHBIX TIPOOJIeM,

- YMETh BJQJIETh CUCTEMON OHMOJIOTHYECKUX
3HaHWH, KOTOpasl BKJIFOYAET:
OCHOBOITOJIAralOIIHE OHOJIOrHYecKue

TCPMHHBI U TIOHATHUA ()KI/I3HL, KJICTKA, TKaHb,

OpraH,  OpraHusM, BHJ,  [OIYJSAIHS,
HKOCHUCTEMA, OUOIIeHO3, 6uocdepa;
MeTaboIn3M, roMeocTas, KJIETOYHBIH
MMMYHUTET, OmocuHTE3 Ocnka,
OMOTIOTMMEPHI, JIMCKPETHOCTb,
caMoperyJsiius, CaMOBOCIIPOU3BE/ICHUE,
HACJICICTBEHHOCTb, U3MEHYHBOCTb,

YHEPTrO3aBUCUMOCTh, POCT U Pa3BUTHE);
OMOJIOTHMYECKHE TEOPHUH: KJIETOYHAS TEOPHs
T. IlIBanna, M Illnennena, P. Bupxosa;

KJIOHAJIBbHO-CCICKTHUBHOI'O HUMMYHUTCTA

! YKa3bIBalOTCA TMYHOCTHBIE U meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm
0T 12.08.2022), popmupyemble ob61e0bpa3oBaTebHON ANCLUUNANHON

2 IncumnanHapHble (NpeaMeTHble) pes3ynbTaTbl yKasblBatoTca B cooTBeTcTBUM ¢ PrOC COO (B
nocnegHen pegakumm ot 12.08.2022)
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€C BCCCTOPOHHC;

- yCTaHaBIIUBATh
CYILIECTBEHHBIN IIpU3HAK
WU OCHOBaHUS JUIs

CpaBHEHUS, KJIACCH(PUKAIIUU
H 00001IeHNS;
- OTIPEICIIATh
JIEATENILHOCTH,

e
3a/1aBaTh
rapamMeTpsl U KpUTEPUU UX

JOCTUKCHHS;
- BEISIBIISITH
3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B
paccMaTpuBaeMbIX
SIBIICHUSX;

- BHOCUTb KOPPCKTHUBBI B
ACATCIIBHOCTD, OLICHHUBAThb

COOTBETCTBUE DPE3YJIbTATOB

LEJIAM, OLEHUBATh PHUCKHU
MOCJIEACTBUHA
JIeATEIILHOCTH,
- pa3BUBaThb KpEaTHBHOE

MBIIUJICHHUC IIpU PCIICHHUH
KHN3HCHHBIX HpO6J’I€M

0) 0a3zoBble
HcciaeaoBaTeIbCKue
JelcTBHA:

- BJIAACTh HaBBIKAMH

y4eOHO-UCCIIEI0BATEIbCKOM
Y MPOEKTHOM JeSTeNbHOCTH,

HaBBIKAMH pasperneHus
npobiuem;

- BBISBIATH  NPUYHHHO-
CIICICTBCHHBIC  CBSI3U W
aKTyaJIM3UpoOBaTh  3ajady,
BbBIIBUT'AaTh THIIOTE3Y €e
peuicHus, HaxXoauThb
apryMeHTBI TSt
J0Ka3aTeIbCTBA CBOMX
YTBEPKICHHH, 3aJ1aBaTh
napamMeTpel U KPHTEpUH
pelIeHus;

- aHAJM3UPOBATh
IMOJIYUCHHBIC B Xoae
pelieHus 331241

IT. Opaux, N.M. MeuHukoBa, XpoMOCOMHas
Teopuss HacienctseHHoctd T.  MopraHa,
3aK0H 3apojsblueBoro cxoxacrsa K. bopa,
3BOJIOIMOHHAs  Teopus Y.  [lapBuHa,
CHHTETUYECKAs] TEOPHsS 3BOJIIOLMH, TEOPHS
autponoreHeza Y.  JlapBuHa;  Teopus
ouoreornieno3a B.H. Cykauésa; yuenus H.U.
BaBunoBa - o IllenTtpax wmHOrooOpasus u
IIPOUCXOXKACHUS  KYJbTYpHBIX  PAacTEHUH,
A.H. CeseproBa - 0 IyTsIX U HalpaBICHUIX
spomonnu, B.W. Beprasckoro - o 6uocdepe;
3aKOHBI (€QMHO00pa3us NOTOMKOB IIEPBOIO
MIOKOJIEHUS,  paCUICIUICHUS
HE3aBUCHUMOI'0 HACJEJOBAHUS NpHU3HAKOB [
MeHnpgensi,  CUEIUIEHHOTO  HACJEeIOBAaHUS
MIPU3HAKOB M HAPYIICHMS CLEIUICHUS T'€HOB
T. Moprana; romMoJOTMYECKUX PSAIOB B
H.N.
BasuioBa, remernueckoro pasHoBecus JIx.

Xapnu u B. Baiin6epra;

IIPHU3HAKOB,

HaCJIEACTBEHHON W3MEHYUBOCTH
3apOJIbIILIEBOTO
cxozacrea K. bapa, buorenernyeckoro 3akoHa
3. I'ekkens, ©. Mroepa);

HPUHIUIIBL (4UCTOTHI ramer,
KOMIIJIEMEHTApHOCTH);

npaBuja (MUHMMYMa 1O. JInbuxa,
HKOJIOTMUYECKOM MUpamMuibl Yyucel, OnomMacchl
Y DHEPIUH);

runore3bl (koauepBaTtHoi A.M. OmnapuHa,
nepsuuyHoro  OynboHa JIx.  XomzeiiHa,
mukpocdep C. doxkca, pudosuma T. Yek);

- chopMHUpOBaTb yYMEHHS  PACKPBIBATh
coJlepyKaHue OCHOBOITOJIAralOLINX
OMOJIOTMYECKUX  TEOpUH M TUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM,

BBOJ'HOHI/IOHHOI\/JI, HpOI/ICXO)K)IeHI/ISI JKU3HU "
YyeJIOBEKAa, BJaJeHHe CHUCTEMOH 3HAaHUK 00
OCHOBHBIX MCTOAax Haquoro IIO3HaHUA,

UCTIOJIb3YEMBIX B OMOJIOTHYECKUX
UCCIICIOBAaHMSIX  JKUBBIX  OOBEKTOB U
HKOCUCTEM (onmcanme, U3MepeHue,
npoBefeHUe  HabmoaeHuil);  cmocobamu
BBISIBJICHMSI H  OIEHKA  aHTPOIMOTEHHBIX
W3MEHEHUH B IIPUPOJIE;

- chopMupoBaTh yYMEHHS  PACKPBIBATH

OCHOBOIIOJIararIme OMOJIOTMYECKHE 3aKOHBI
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pe3yJibTaThl,  KPUTHYECKH
OLICHUBATh ux
JIOCTOBEPHOCTb,

IIPOrHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBHSX;

- YMETh NEPEHOCUTH 3HAHUSI
B [O3HABaTEIbHYID |
MPaKTHYECKYIO obsactu
KHU3HCACATCIIbHOCTH,

- yMeTb HHTEIPUPOBATH
3HAaHUA u3 Pa3HBIX
MIPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIC HJICH,
npejaiaratb OpPUTHHAIBHBIC

IMOAXOAbI U PCHICHU A,

- CIHOCOOHOCTH ux
HUCIIOJIb30BAHUS B
IO3HABaTEIbHOU

COLIMAJIBHOM ITPAKTHUKE

n 3akoHomepHoctn (I Mennensa, T.
Moprana, H.W1. Basunosa, 3. I'ekkens, O.
Mromnepa, K.  bapa),

MPUMCHUMOCTH K JXUBBIM CUCTCMaM;

TPaHUIBI WX
- YMETb BBIJICNIATH CYIIECTBEHHBIC TPU3HAKU:
CTPOEHHUSI BHUPYCOB, KJIETOK IPOKApUOT U
AYKapuoT; OJTHOKJIETOYHBIX u

MHOTI'OKJICTOYHBIX OpraHnu3mos, BHUOB,

OMOTreo1eH030B, IKOCUCTEM U Onochepsl;
CTpOCHHS

OpradnoB MU CHUCTCM  OpPraHoB

pacTeHul, KUBOTHBIX, YEJIOBEKA; MPOLIECCOB

KHN3HCOACATCIIbHOCTH, IMPOTCKAOIINX B
OpraHnu3max paCTeHHﬁ, KHNBOTHBIX n
YCJIOBCKA,

OMOJIOTMYECKUX TPOIIECCOB: OOMEHA BEIIECTB
(MeTabou3m), HHGOPMAITUU U TIPEBPAIICHHS
DHEpPIruu, OpOXEHUsS, AaBTOTPOPHOrO U
reTepoTpoPHOro

dboTocuHTE3a U

THUIIOB IIUTaHus;i,

XEMOCHHTE3a, MUTO3a,

Meio3a, rameToreHesa, IMOpHOreHesa,

[IOCTAIMOPHUOHAIBHOTO pa3BUTHS,
PasMHOXKEHHUs, MHIUBUAYAIBHOTO pPa3BUTHS
opraHuzMa (OHTOreHe3a), B3aUMOJCHCTBUSA
NEeUCTBUI

orbopa,

T'CHOB,
HCKYCCTBEHHOT'O

rerepo3uca,

CTaOUITM3UPYIOILETO,
Pa3pBIBAIOIIETO
aJUIOTIATPUYECKOTO U

JBUKYLIETO "
ot0opa;
CUMTIATPUIECKOTO

€CTCCTBCHHOTI'O

BI/II[006paSOBaHI/I$I; BJIUAHUA IOBWKYIIHUX CHUIL

9BOJIOIINHA Ha I‘CHO(l)OHI[ MOy JIAINH;
HpI/ICHOCO6J'IeHHOCTI/I OpraHu3sMoB K Cpeac
06I/ITaHI/I$I, YCpeaOBaHUA HaHpaBJ’ICHI/II\/'I

3BOJIIOLIMK; KPYrOBOpPOTa BEHIECTB M MOTOKA
SHEPTUH B IKOCUCTEMAX;

- MPUOOPECTU OMBIT MPUMEHEHUSI OCHOBHBIX
METOJIOB Hay4YHOTO MMO3HAHMUS,
UCIIONIB3YEMBIX B OMOJIOTHHU: HAOMIONECHUS U
ONUCAHUsl JKUBBIX CHCTEM, IPOLECCOB U
SABJICHUI; OpraHv3alMd ¢  [POBEACHUS
OHOJIOTUYECKOTO
BBIIBIKEHUS

3aBUCHUMOCTH

AKCIIEPUMEHTA,
THIIOTE3, BBISIBJIATH
MEXITY

OOBICHITH

UCCIIENyEeMbIMU
BEJIMYMHAMU, ITOJTyYEHHBIE
pe3ynbTathl U (OPMYJIMPOBATH BBIBOJBI C

WCIIOJIb30BAHUEM HAYYHBIX IOHATHW, TEOPHUI
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Y 3aKOHOB;
- chopMUpOBaTh  YMEHHUS  BBIICISTH
CYIIECTBEHHBIC TPU3HAKU BUPYCOB, KIIETOK
MPOKAPUOT W 3YKAPUOT; OAHOKIETOYHBIX W
MHOTOKJIETOYHBIX ~ OPraHU3MOB,  BHJIOB,
OHMOreoIeHO30B M JKOCHUCTEM; OCOOEHHOCTH
IIPOLIECCOB OOMEHA BELIECTB U MPEBPALLCHUS
SHEPTUU B KJIETKE, dorocunTesa,
MJTACTUYECKOTO M DHEPreTHYECKOTo OOMeHa,
XEMOCHHTE3A, MHTO34, Meio3a,
OTUIOIOTBOPEHUS, Pa3BUTHS U PA3MHOKCHUS,
WHAVBUAYATBHOTO  pPa3BUTHS  OpraHm3Ma
(oHTOTEeHE3a), OOpHOBI 3a CYIECTBOBAHHE,
€CTECTBEHHOTO O0TOOpa, BUA000pa30BaHUS,
MPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpelie
oOuTaHus, BIIUSTHUS KOMIIOHEHTOB
HKOCHCTEM, AHTPOIOTCHHBIX HM3MEHEHHI B
IKOCHCTEMAax CBOCH MECTHOCTH, KPyTrOBOPOTa
BEIICCTB W  MPEBpAlICHUE DSHEPTUU B
ouocdepe;

- chopMupoBaTH  YMEHHUS  NPUMEHSITH
MOJly4eHHbIE  3HAHMUS Ui OOBACHEHUs
OMOJIOTMYECKHUX IPOILIECCOB U SIBICHUM, IS
OPUHATHS ~ NPAKTUYECKUX  pEUIeHHH B
MOBCEIHEBHOM JKU3HU C ENbI0 O0ecrieueHust
0€30IMacHOCTH CBOETO 3/I0POBBSI M 37J0POBbBS
OKPYKAFOIIHX JOJICH, COOTFOICHHUS
3JI0pPOBOTO 00pa3a >KU3HH, HOPM TPAMOTHOTO
MIOBEJCHUS B OKPYXKAIOUIEH MPUPOIHOMN
cperne; MMOHNUMAaHHe HEO00XOIUMOCTH
UCIIONIb30BAaHUsl JOCTHKEHHH COBPEMEHHOMN
ouoornu u OHMOTEXHOJIOTHIA IS
parroHaIbHOTO MIPUPOIONIONIB30BAHUS;
YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIINE
apTyMEHTHI, OMOJIOTHYECKYIO0 TEPMHUHOJIOTHIO
U CUMBOJIMKY IS JIOKA3aTeIbCTBA POJICTBA
OPTaHW3MOB  Pa3HBIX  CHCTEMATHYCCKHX
TpyNI; B3aUMOCBSI3U OPTraHU3MOB M CPEJbI
oOuTaHus; EIMHCTBA 4YEJIOBEYECKUX pac;
HEOOXOJUMOCTH 3JIOPOBOTO 00pasza JKU3HU,
COXpaHEHHUS  pa3HOoOOpa3Wsi  BUAOB U
HKOCHCTEM, KaK YCIOBHS COCYIIECTBOBAHUS
MIPUPOJIBI M YSJIOBEYECTBA;

- chopMUpOBaTH YMEHUS penrarhb
OHMOJIOTUYECKHE 3aJIauH, COCTaBJISITh
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FeHOTUINMYECKUE CXEMbl CKpEIIMBaHUS IS
pPa3HBIX THUIIOB HACIEJOBaHUSl MPU3HAKOB Y
OpraHM3MOB, COCTaBJIITb CXEMbl IE€pPEHOca
BEILIECTB M DHEPrUU B dKocucTeMmax (Ienu
MUTaHUsS, T[UIIEBbIE  CETH),  BBIABIATH
[IPUYMHHO-CIEACTBEHHbBIE  CBSI3M  MEXIY
HCCIIENyEMbIMU OMOIOTrMYEeCKUMHU
o0beKTaMu, TMpoleccaMl U SBICHUSIMU;
JiefaTh BBIBOABI M MPOTHO3bI HA OCHOBAaHUU
MOJIyYEHHBIX PE3YJIbTATOB;

- chopmupoBaTh yMEHHUS  KPUTHYCCKHU
OLICHUBATh HMH(POPMALUIO OHOJOTHYECKOTO
COJZIEpXKaHUs, BKIKOYAIOLIYI0 IICEBIOHAYYHbIE
3HAHUA U3 PA3IUYHBIX HCTOUHUKOB (CpEICTBA
MacCcoBOM uHpopmanuu, Hay4HO-
MONYJIAPHBIE MaTepHabl);
MHTEPIPETUPOBATh  3TUYECKHE  ACHEKThI
COBPEMEHHBIX HCCIEOBAaHUNW B OMOJIOTHH,
MEIWIHE, OMOTEXHOJIOTHUH; PacCMAaTPUBATh
rJI00aJbHBIE  DKOJIOTUYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, ¢dbopmMupoBath 1o
OTHOIICHHIO K HUM COOCTBEHHYIO MO3UIHIO,
YMEHUE OLEHHUBaTh JSTUYECKHUE AaCHEKThI
COBPEMEHHBIX HCCJeIOBaHUN B o0iactu
OMOTEXHOJIOTMH U TEeHETUYECKUX TEXHOJIOTUI
(kIOHUpOBaHUE, HCKYCCTBEHHOE
OIJIOIOTBOPEHNUE, HAlpPaBICHHOE M3MEHEHUE
reHoma u CO3/1aHHE TPAHCTEHHBIX
OpraHu3MOB);

- chopmupoBaTh ~ yMEHHsS  CO3JaBaTh
COOCTBEHHBIE  THUCHbMEHHBIE UM  YCTHBIE
COOOLIeHUss Ha OCHOBE OHMOJOTMYECKOU
uH(pOpMAallUM M3 HECKOJIbKUX HCTOYHUKOB,
TPaMOTHO HCIIOIB30BATh MTOHATHITHBIN
anmapat OUOJIOTHH;

- YMETb BBIJIBUTATh THUIIOTE3bI, MPOBEPITH UX
AKCIIEPUMEHTAIbHBIMU CpencTBamy,
bopmynupys esb UCCIIeI0BaHMS,
aHAIM3UPOBATh TMOJYUYEHHBIE PE3YJbTAThl U
JiefaTh BIBOJBL;

-  NOpUHMMAaTh  ydacTH€ B  HAy4HO-
HCCIIeIOBATENLCKON paboTe mo Ouosoruu,
HKOJIOTMH U MEIUIMHE, TPOBOAMMON Ha Oaze
IIKOJIBHBIX HAy4YHBIX OOMIECTB W IyOJMYHO
MPEACTABISITh TOJYYEHHBIE Pe3yJbTaThl Ha
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YYEHUYECKUX KOH(pEepEeHIUIX  pa3HOro

YPOBHS;
OK 02. B obsactu LIEHHOCTH | - chopMupoBaTh  yMEHHUS  KPUTHYECCKH
Hcnons3oBath HAy4YHOTO MO3HAHUS: OLICHUBaTh HMHGOPMAIMI0 OHOJIOTHYECKOTO
COBpPEMEHHbIE - c(OPMUPOBAHHOCTH | COJAEPKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHBIE
CpEICTBA MOUCKA, | MUPOBO33PEHUS, 3HAHUA U3 PA3IUYHBIX HCTOUHUKOB (CpEICTBa
aHayM3a u COOTBETCTBYIOILETO MaccoBOM uHpopManuy, Hay4YHO-
UHTEpIpeTanun COBPEMEHHOMY YPOBHIO | TIONYJISIPHBIC MaTepHabl);
uHpOpPMALIUU U pa3BUTHS HAYKH U | HMHTEPIPETUPOBATh  OTHYECKUE  ACTIEKTHI
UH(POPMALIMOHHBIE | OOIIECTBEHHOW IPAKTHKH, | COBPEMEHHBIX HCCIEIOBaHUNH B OWOJIOTHH,

TEXHOJIOTHH JIS
BBINOJIHEHMS 3434
po¢eCCHOHAITBHO
U IeATEeNbHOCTH

OCHOBAaHHOTO Ha JHajore
KyJbTYD,
CIOCOOCTBYIOIIIETO
OCO3HAHMIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPILICHCTBOBAHUE
SI3BIKOBOM M YHUTATEIbCKOU
KYJIbTYPbI
B3aNMOICHCTBUSI

KaK CpeICTBa

MEXIY
JIIOJbMU U ITI03HAHUS MUPA;
- OCO3HaHUE  LEHHOCTH
HAay4YHOH

TOTOBHOCTb OCYHICCTBJIATH

ACATCIIbHOCTH,

MIPOCKTHYIO u
HCCIIEI0BATENbCKYIO
NeSITeTbHOCTh
WHJIMBUIYAIHHO U B TPYIIIIE;
Osnanenue
YHHUBEpPCATbHBIMU
y4eOHBIMU
MO03HABATEIbHBIMU
JEACTBUSAMMU:

B) paboTa ¢ uHpopmaImei:

- BIIAJIETh HaBBIKAMHU
noytydeHus: nHpopmauu u3
WMCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTENIbHO
OCYIIECTBIISATh MIOUCK,
aHaJIN3, CUCTEMATU3AlUI0 U
WHTEPIPETAIHIO
nHpOpManUi  PA3ITHYHBIX
BUJIOB u dhopm
MIPEACTABICHUS;
- co3maBaTh TEKCTHl B

pa3nuyHbIX  Qopmarax ¢

MeIUIHHE, OMOTEXHOJIOTHY;
- UHTEPIPETHPOBATh STHYECKUE ACIEKTHI
COBPEMEHHBIX HCCIICIOBaHUII B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH; paccMaTpUBaTh
r100agbHbIE  JKOJOTMYECKHE  IPOOJIEMBI
¢dbopMupoBath

OTHOIICHHWIO K HHUM CO6CTB€HHYIO IIO3UIIHIO,

COBpPECMCHHOCTH, 1o

YMCHHUC OLCHUBATbL OTHUYCCKUC  ACIICKThHI
COBPEMEHHBIX HCCIEAOBAaHMNH B 00JIacTu
OMOTEXHOJIOIMU U F€HETUYECKUX TEXHOJIOIui
(KJIOHMpOBaHHUE, HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANPABIEHHOE U3MEHEHHE
reHoMa u co3/laHue TPaHCT€HHBIX
OpraHu3MOB);

- cthopmupoBathb

COOCTBEHHBIE

YMCHUA co3aaBaTb

IIMCBMCHHBIC n YCTHBIC

COOOIIEHUsT HA OCHOBE OHOJIOTHYECKOU
nH(pOpMallUd M3 HECKOJIbKUX HCTOYHUKOB,
IpaMOTHO HUCIOJb30BATh

arrapar Ouosorun

OHSITUUHBIN
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y4eTOM Ha3HAuCHUS
uHboOpMaUd ¥ LIEJEeBOH
ayJIMTOpUH, BBIOMpast
ONTUMAJIbHYIO bopmy
IpEeACTaBICHUS "
BU3yaJIM3alluHy;

- OLICHHUBATh
JIOCTOBEPHOCTb,
JIETUTUMHOCTD
uHpopManuy, ee

COOTBCTCTBUC IIPABOBBIM U
MOPAJIbHO-3TUYCCKUM

HOpMaMm;

- HCMOJb30BaTh CpPEICTBA
MH(OPMALIMOHHBIX u
KOMMYHHKAITUOHHBIX
TEXHOJIOTUH B  pELICHUH
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u

OpraHnM3allMOHHBLIX 3a7a4 C
coOmmoieHreM  TpeOOBaHMIA

SPrOHOMHUKH, TE€XHUKU
0€30IIaCHOCTH,  TUTHEHBI,
pecypcocOepexeHus,
IPaBOBBIX M  3TUYECKHUX
HOPM, HOpM
nH(}OPMALIMOHHOU
0e301acCHOCTH;

- BJIQJIETh HaBBIKAMU

pacro3HaBaHHs W 3aIIUTHI
uHpopManuy,
MH(OPMAaIMOHHOM
0€30MaCHOCTH JIMYHOCTH

OK 04.
OddexTuBHO
B3anMOJICHCTBOBAT

b U paboTaTh B

KOJIJICKTUBEC
KOMaHC

n

- TOTOBHOCTH K
CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH i
CaMOOIIPEAEIIEHUIO;
-OBJIaJICHUE HaBBEIKaMH
y4eOHO-
HCCIIeI0BaTEIbCKOM,

IIPOCKTHOM M COLUAIBHOU
NEeSATEIbHOCTH;

OBaanenue
YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU

- cthopmupoBath
cOOCTBEHHBIE

YMCEHUA co3aaBaThb

IIMCBMCHHBIC n YCTHBIC

COOOIIEHUS HAa OCHOBE OHOJIOTHYECKON
uH(OpPMAIIMM W3 HECKOJIBKUX HCTOYHUKOB,
IpaMOTHO HCIIOIb30BaTh MMOHATUHHBIH
anmapat OHOJIOTHH;

- YMETh BBIBUTATh TUIIOTE3bI, MPOBEPATH UX
AKCIIEPUMEHTATBLHBIMU
bopmynupyst 11eJIb
aHATM3WPOBATh IOJIYYCHHBIC PE3yJbTAaThl U

CpeCTBaMH,
UCCIICIOBAHMS,

J€J1aTh BBIBOAbI,

- MNpUHUMATh ydacTtue B HAay4YHO-
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AeHCTBUSIMMU: HCCIIeIOBATENbCKOW paboTe 1Mo Ouosoruw,
0) coBMecTHas1 9KOJIOTHH U MEIUIIMHE, TPOBOJUMOI Ha 0aze
HAeATeJIbHOCTD: IIKOJIBHBIX HAYYHBIX OOIIECTB M IyOJIHMYHO

- IOHMMAaTh U MCHOJIb30BATh | MPEICTABIATh IOJyYEHHbIE pE3yJIbTaThl Ha
MPEUMYyIIEeCTBA KOMAHJHOMN | yUYEHUUECKUX KOH(EpeHIIHIX pa3zHoro
Y MHAMBHUIYaJIbHOM pabOThL; | ypOBHS

- [IPUHUMATh e
COBMECTHON JeATEIbHOCTH,
OpraHu30BbIBATH u
KOOPAMHUPOBATH JEHCTBUS
o ee JOCTUKEHHUIO:
COCTaBJIATH IIJIaH JICHCTBHIM,
pacnpeneniatb  poiad  C

y4eToM MHEHUU
Y4aCTHUKOB o0cyXIaTh
PE3YNIbTATHI COBMECTHOM
paboTHI;

- KOOPJIMHUPOBATH "
BBIITOJIHATh paboty B
YCIIOBUSAX peayibHOTO,
BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO
B3aMMO/ICICTBUS;

- OCYIIECTBIATH
MO3UTHUBHOE
CTpaTEernyecKoe IOBEJICHUE
B Da3JMYHBIX CUTYyaIUsX,
MPOSIBIATE TBOPYECTBO U
BOOOpaxkeHue, OBITH
WHUIIUATUBHBIM
Osaanenue
YHHUBeEPCAJIbHbIMH
pPeryasiTuBHbIMH
AefCTBUAMMU:

') NpUHSATHE ceodst "
APYTUX JIIOACH:

- TPUHUMATH MOTHUBBI U
apryMeHThl JAPYIHX JIoAeu
NPy  aHAIW3€ pE3yIbTaTOB
NeSATEIbHOCTH;

- MpU3HaBaTh CBOE IMPaBO U
MpaBo JApPYyrux Jojaed Ha
OIMOKHU;

- pa3BUBaTh CIIOCOOHOCTH
MMOHUMATh MHUpP C TO3UIUH
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JpYroro 4ejaoBeKa

OK 07.
ConelicTBOBaThL
COXPaHEHHUIO
OKpYXaroIei
CpeIbl,
pecypcocOepexeH
U0, IPUMCHSTh
3HaHUS 00
M3MEHEHUU
KJIuMara,
MIPUHIIMIIBI
OCPEIKITUBOTO
MIPOU3BO/ICTBA,
3 PEeKTHBHO
JIECTBOBATH B
Ype3BbIYAHBIX
CUTYaIHSX

B o0i1acTn
IKOJIOTHYECKOro
BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTh
9KOJIOTUYECKON  KYJIBTYpHI,
IIOHUMaHHe BIIASIHUSI
COLIMAJIbHO-?KOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE
MPUPOAHON M COIMATIBLHOM
Cpelbl, OCO3HAHHE
rJ100aIbHOTO Xapakrepa
AKOJIOTHUECKUX MPOOIIeM;

- IUIAHUPOBAaHUE u

OCYILIECTBJIEHUE JICUCTBUN B

OKpyXXarolien cpeae Ha
OCHOBE  3HAHUA  LENeH
YCTOMYHUBOTO pa3BUTUSA
YEJI0BEYECTBA;

aKTUBHOE HEIpUATHE
NENUCTBU, MIPUHOCSIIHNX

BpEZ OKpYJKaIoLIEH cpene;

- YMEHHE IPOTHO3UPOBATH
HeOIaronpusTHBIC
JKOJIOTUYECKHE
ITOCJIEICTBHS
pEANPUHUMAEMBIX
JNEUCTBUM, IIPEIOTBpalIaTh
UX;

- paclIMpeHHE  OIbITa
NEeATEIbHOCTH
JKOJIOTUYECKON
HaIlpaBJIEHHOCTH;
- OBJIQJICHUE  HaBBIKAMH
y4eOHO-
HCCIIEA0BATENIBCKOM,
IIPOCKTHOM M COLUAIBHOU

ACATCIIBHOCTHU

- BJAACTH CHCTEMOM 3HAaHUH 00 OCHOBHBIX
MCTOJJax HAYyYHOI'O IIO3HAHUS, UCIIOJIb3YEMBIX
B OHOJIOTMYECKHX HCCICOOBAHUAX JKHUBBIX

00BEKTOB u 3KOCHUCTEM (ormucanwme,
U3MEpEeHUe, TPOBEACHHUE  HAOIOJCHUN);
crocobamu BBISIBJICHUS u OLICHKU

AHTPOTIOTEHHBIX U3MEHEHHI B TIPUPOJIC;

- YMETh BBISBIISITh OTIUYUTEIBHBIC TPU3HAKI
KUBBIX CHCTEM,
pacTeHui,
MIPUCIIOCOOICHHOCTD
obuTaHus,

B TOM 4wucie rpuboB,
JKUBOTHBIX U YeloBeKa;
BUJIOB K  cpefe
a0MOTHYECKMX M OMOTHYECKHUX
KOMITOHCHTOB ~ JKOCHCTEM, B3aMMOCBS3ei
OpPraHW3MOB B COOOIIECTBAX, aHTPOMOTEHHBIX
M3MEHEHUH B AKOCUCTEMAX CBOEM MECTHOCTH;
- YMETh BBIJICIATH CYIISCTBEHHBIC MPU3HAKU
OMOJIOTUUYECKHUX MPOIECCOB: 0OMEHA BEIIECTB
(MeTabou3M), HHGOPMAITUU U TIPEBPAIICHHS
SHEpruM, OpoXKeHHs, aBTOTPOPHOrO U
reTepoTpodHOro THUIIOB

dboTocuHTE3a U

IIMTaHuA,
XCMOCHHTC34a, MMHTO34,

Meio3a, rameToreHesa, IMOpHOreHesa,

MIOCTAIMOPHUOHAIBHOTO pa3BUTHS,
Pa3sMHOXKEHUsS, WHIUBUAYATLHOTO Pa3BUTHS
opranuzMa (OHTOTE€HE3a), B3aUMOJICHCTBUS
JEUCTBUN

otOopa,
JBMDKYILETO U
otbopa;

T'€HOB,
HCKYCCTBEHHOT'O

CTaOMIIN3UPYIOLIETO,
pa3phIBAIOIIET0  €CTECTBEHHOI'O
aJUIOTIATPUYECKOTO U

reTepo3uca;

CHUMITaTPUUYECKOTO
BI/II[006p330BaHI/I$[; BIINSTHU A )IBI/I)KYHII/IX CHUJ1
SBOJIIOIIMA  HAa  TeHO(OH]

HPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpele

MOy JIAIUHN

06I/ITaHI/I$I, YCpeaOBaHUA HaHpaBJ’IeHI/II\/'I
9BOJJIIOLIMH,; KPYTOBOPOTA BCIICCTB M IMOTOKA

9HEPTHUU B SKOCHUCTCMAX
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2. CTpyKTypa u coiepkaHue 001eo0pa3oBaTeJbHOI I CHUILTHHbI
2.1. O0beM JUCUUILJIMHBI U BUBI Y4e0HO# padoThl

Bua yueOHoii padoThI Oo0bem B
yacax
O0beM 00pa3oBaTeJbHON POrPaAMMBbI IV CHUILTTHHBI 144
BT. U.
OcCHOBHOe co/Iep:KaHue \ 112
BT. 4.
TEOPETHYECKOE 00yUeHUE 68
MPAKTUYECKHUE 3aHSITUS 32
71a00paTOPHBIE 3aHATHS 12
IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE 24
cojep:kaHue(coaep:KaHNe MPUKJIATHOTO MOIYJIsI)
TEOPETHYECKOE 00yUeHNE 8
[TpakTHyeCKUE 3aHATUS 14
JlaGopaTopHble 3aHATHS 2
KoHTpoJibHbIE padoThI 8
[TpomexyTouHas aTTecTanusi(3K3aMeH) -
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2.2. TemaTH4yeKuii IJIaH U cOJEePKAHHUE TUCUUIINHBI

HaumenoBanue Conep:kanue y4eOHOTo MaTepuaia(0CHOBHOE M MPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bem | @opmupyemble
pa3/iesioB U TeM JIa00opaTOpHBIE U NPAKTHYECKUEe 3aHATHS, NIPUKJIAJIHON MOAY/Ib(IIPH HAJIMYHH) 4acos KOMIIeTeHIIUH
1 2 3 4
Pasnes 1. Kuerka-cTpyKTYpHO-QYHKIIMOHAIbHAS eIUHULIA dKUBOTO 36
Tema 1.1. OCHOBHOE co/Iep:KaHue 2
Buosnorus kak TeopeTnueckoe odyueHue: 2
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUH C APYTUMH HayKaMu: OMoxuMusi, 6uodusuka, OMOHMKA,
reneorpadus u np. Pors 1 Mecto Onosoruu B popMupoBaHHH COBPEMEHHOW HAYYHOYH
KapTUHBI MUpa. 3HaUeHue Onoornyeckux 3HaHui. Vicropust 6uosnorun. 3HaueHUE UTOIOTHH OK 02
JUISL Pa3BUTHSL  OMOJIOTMHU M TIO3HAHHS TPUPOBI. METOIbI IIUTOJIOTUU: MUKPOCKOIIHS,
xpoMoTorpadusi, 3eKTpodapes, METOA MEUEHbIX aTOMOB, U depeHInalIbHOe
LEeHTpU(PYyrupoBaHue, KyJIbTypa KIETOK.
Tema 1.2. O0mas OcHOBHOE coepKaHue 2
XapaKTepPUCTHKA Teopernueckoe odyueHue: 2
KU3HHU Paznoo6pazue Ouocucrem. Opranuzanus OMOJIOTHYECKUX CUCTEM. Y POBHU OpTraHU3aINH
OMOCUCTEM: MOJIEKYJIIPHO-TEHETUYECKU I, OPraHOU10-KJIETOUHBIH, OpraHU3MEHHBIH, OK 02
MOMYJIALIMOHHO-BUIOBOM, SKOCUCTEMHBIH (OnoreoneHoTndyeckuit), 6nocdepusiii. Hayku,
n3ydJaromne oObeKThl Ha Pa3HbIX YPOBHSIX OpraHM3aliy Ku3HU. O0111as XapakTepucTuKa
KHM3HH, CBOWCTBA KUBBIX cucteM. [Iponeccel, nporcxosaiue B OnocucTeMax.
Tema 1.3. OcHoBHOE coepxaHue 6
Buonornyecku Teopernueckoe ooyueHue: 2
BajKHbIE XuMHUECKu# cocTaB KIeTkH. Heopranuueckue BemecTBa KJISTKH, UX OHOIOrnyecKas pob.
XHUMHYeCKHe Opranuydeckue BelecTBa KieTku. buonornueckue nonumepsl. beiaku. CTpykrypa u GyHKIUU OK 01
COE/IMHEeHUsI 6enxoBOi MosteKybl. DepMEHTHI, MPUHLUN UX AeicTBUA. YTIeBonbl. buonornueckue OK 02
¢bynkuuy yriesoaos. Jlunuael. O6muit mian crpoenus. 'uapodguibHo-TuapodhoOHbIE 2 OK 04

coiicTBa. Knaccudukanus nununos. buonornuyeckue pynkunu munuaoB. ATD. Ctpoenue
Moutekyibl AT®. buonoruueckue pynkunn ATO.
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HpaKTI/I‘leCKI/Ie 3aHATHUSA

Ponb GenkoB, yriaeBo10B U KUPOB B OpraHU3Me uesoBeka. [ umo- 1 aBUTaMMHO3BI UX
nocneactsus. [IpeacraBneHne yCTHBIX COOOIICHMI ¢ IPE3CHTANUEH, TTOTOTOBICHHBIX TI0
MIEPEYHIO0 UCTOYHUKOB, PEKOMEHOBAHHBIX MIPEToAaBaTeieM.

JlabopaTopHble 3aHATHSA:

JlaboparopHas pabora «Onpenenenre ButamuHa C B IPOAYKTAX MTUTAHUSDY
[ToaroroBka BapHaHTOB OIbITA, HAOJIFOICHHE 3a KAYECTBCHHBIMHU PEAKIIUAMH, 3AIIOJIHCHUE
paboueii TabIUIBI, HHTEPIIPETAIUS HAOII0JaeMbIX SIBICHUH, (OpMyIIMpOBaHIE BHIBOIOB.

JIaGoparopnas padota «I'uapoduabHO-THAPOPOOHEIE CBOMCTBA JINTTHIOBY
[ToaroToBKa BapHaHTOB OIbITA, HAOIIOICHUE H3MEHEHHUS PACTBOPUMOCTH JIUIIH/IOB,
3aIoJIHEHUE TaOIHIIbI, MHTEPIpETaNrs HaOII01aeMbIX SBICHUN, ()OPMYITUPOBAHUE BHIBOJIOB.

Tema 1.4.
CrpykKTypHO-
(pyHxuuoHaIbHAA
OpraHu3anms
KJIETOK

OCHOBHOE cO/Iep:KaHue

[op}

TeopeaneCRoe oﬁyqe}me:

Knerounas teopus (T. [lIBann, M. Ulnelinen, P. BupxoB). OCHOBHBIE MOJ0KEHUS KIETOUHON
Teopuu. TUIIBI KIETOK: SyKapuoTHUEKasi U pokapuoTuyeckas. CpaBHUTEIbHAS
XapaKTepUCTHUKA KJIETOK DYKapHOT (PacTUTENbHOM, )KUBOTHOM, TprOHOM). CTpoeHue
MPOKAPHUOTUUECKON KJIETKH. OCOOEHHOCTH CTPOEHUS reTepoTpoPHOI U aBTOTPOPHOIM
MPOKapUOTHUYECKHX KiIeTOK. CTpoeHue MmIa3mMaTndeckoil MeMOpaHbl. TpaHCIIOPT BEILIECTB Yepe3
I1a3MaTHYECKY0 MEMOpaHy: MacCUBHBIN M aKTUBHBINA. DHAOLUTO3: MMHOLUTO3, (ParonuTos.
Ok3o1uTo3. O60s10uKa WK KiIeTouHas cTeHKa. CTpYKTypa U QyHKIUH KJIETOYHOH CTEHKH
pacTeHuii u rpudoB.

Mutormnasma. Llurozons. Lutockener. OnHoMeMOpaHHbIE OPraHOUABI KIETKU:
supomiazmatudeckas cetb(DI1C), anmapar ["onbaxKu, TH30COMBI, IEPOKCUCOMBI, BAKYOJIH,
pacTuTeNnbHbIX KieToK. CTpoeHHe U PYHKLIUU OJHOMEMOPAaHHBIX OPraHOMJIOB KIICTKH.
Knerounsrii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPUHH, TUIACTUBI: XJIOPOILIACTHI,
XPOMOILIACTHI, JIEHKOIUIACTHI UX CTPOCHUE U QYHKIUH.

HememOpanHbIe OpraHou/Ibl KJIETKH: pHOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIH LEHTP.
OpraHou/ibl IBUKEHUS: PECHUYKH M KT'YTUKUA. CTpoeHue U QyHKIIMH HeMeMOpaHHBIX
OpPraHOUJOB KJIETKH.

OK 01
OK 02
OK 04
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JlabopaTopHble 3aHATHS:

JlaGopaTopHas pabota « CTpoeHHe KIETKH (pacTeHHUsI, )KUBOTHBIE, TPUOBI) U KJICTOYHBIE
BKJTFOUEHUsI( KpaxMall, KapaTHHOUIBI, XJIOPOTIACTHI, XPOMOILTACTHI )»

[TpuoOperenue onpiTa MPUMEHEHHUS TEXHUKH MUKPOCKOITMPOBAHUS TP BBITIOJTHEHUU
nabopaTopHBIX paboT.

[TonroroBka MUKpOITpENIapaToB, HAOIOACHUE C TOMOIIBI0 MUKPOCKOIIA, BHISIBJICHUE Pa3IHIUi
MEXTy U3y4aeMbIMH 00bEKTaMH, HHTEPIIPETANS HAOII0IaEMBIX SBICHHMA, (HOPMYITHPOBAHHE
BBIBOJIOB.

JlaGopaTtopHas pabota «IIpoHumaeMocTb MeMOpaHBbI (IJ1a3MOJIN3, JETIIIa3MOIH3))
[TproGpereHune onpITa MUKPOTIPEIapaToB, HAOIIOACHHIE ¢ TIOMOIIBI0 MUKPOCKOIIA, BBISIBIICHUE
pasIMYMi MEXy W3ydaeMbIMH OOBEKTaAMH, HHTEPIPETALNs HAOII0IaeMbIX SBICHHIHA,
(hopMyJIUPOBAHHE BBIBOJIOB.

Tema 1.5. OcHoBHOe coep:kaHue

CrpykrypHo- TeopeTnueckoe odyueHue:

}yHkunonaNbLHBIe | Crpocnne xpoMocoM. XPOMOCOMHBII HAGOP KIETOK, FOMOIOTMYHbIE i HErOMOJIOTHUHbIE

DaKTopbI XPOMOCOMBI, TAIUIOWAHBIA U JUILIONIHBIN Habop. Hykimennossie kucinorsl. JJHK u PHK.

HaCJAEACTBEHHOCTH | Crpoenne HYKIEMHOBBIX KMCIOT. HykiieoTu bl MeCTOHAX0KIEHHE U OHOJIOTHIECKUE OK 01
¢ynkuuu JJHK. IHK-3kcneptusa. Bunst PHK. ®ynkunu B kineTke. OK 02
IIpakTHyeckue 3aHATHA:
Pemenue 3ana4 Ha onpeneseHne nocae10BaTENbHOCTH HYKIEOTHI0B

Tema 1.6. OcHoBHOE conepxaHue

IIpoueccsl

pon TeopeTnueckoe odyueHue:

MATPUYHOIO -

CHHTe3a Marpuunsiii cuaTe3 JJHK-pennmukanus. [Ipuannsl permukanun JJTHK. Mexanusm perikanuu
JHK. Perumukarmst JIHK (mopemnukanus, mocTpemiukanys). Peakiiuu MaTpu4HOro CUHTE3a. 85 8;

[IpuHIMIT KOMIUIMMEHTAPHOCTH B peakuusax MatpudHoro cuare3a PHK. Tpancmsus u ee
sTamnbl. Ycnosus 6nocunresa 6enka. Ctpoenue T-PHK u kogupoBanue aMmuHOKUCIOT. Posb
pubocom B OmocuHTe3€e Oernka.
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HpaRTn'{ecmle 3aHATHUSA

Pemenne 3aaa4 Ha OonpeaAcICHUE IIOCIE€A0BATCIIbHOCTH aMHUHOKHCIOT B MOJICKYJIC Oeka.
Pemenue 3aga4d Ha OIpCACIICHUC TOCICAOBATCIIbHOCTH aMUHOKHCIIOT B MOJICKYJIC Ocika B
ClIydan U3MCHCHUA ITOCIEA0BATCIIbHOCTH HYKIICOTUI0B I[HK

Tema 1.7.
HexkJerounsbie
DopMbI KU3HU

OcHoBHOe coep:kaHue

I

Teopernyeckoe o0yueHue:

Bupycsr - HekneTouHast opma KU3HU U 00IUraTHbeie napa3utel. CTpOSHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETpOBUPYCOB, OakTeprodaros. XKuznennsiit uxi JJHK-conepxanux
BupycoB, PHK-coxepxammx Bupycos, 6akrepuodaros. BUY, renatut genosexa.
bakrepun. O0mias xapakrepuctuka. [lonstue mramm. Bupychl u 6akrepun: cXoAcTBa U
pasnuuus

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:

BupycHbie u 6akTepuanbHble 3a060eBanus. O0IuMe NPUHLIKIIBI UCTIOIb30BAHUS
JIEKapCTBEHHbIX BelecTB. OCOOEHHOCTH NPUMEHEHUSI aHTUONOTHUKOB.
[IpencraBneHne yCTHBIX COOOIIEHHH ¢ Mpe3eHTaluel, TOArOTOBIEHHBIX MO IEPEYHIO
HMCTOYHUKOB, PEKOMEHI0BaHHBIX MIPETIOAaBaTeIeM.

OK 02
OK 04

Tema 1.8.

OOMeH BelecTB U
npeBpaiieHue
JHEPruu B KJIeTKe

OcHoBHOE CoacpKaHue

o

Teopernueckoe o0yueHue:

AccUMUIISIIMS U IUCCUMMIISLMSI- IBE CTOPOHBI MeTa0omu3Ma. Tunsl oOMeHa BeIecTB:
aBTOTPO(HBIN U reTepoTpOoHBIHM, a9POOHBII U aHAIPOOHBIN. DHEPreTUUEcKoe odecrneueHne
KJeTku: npespaiieHue AT B 0OMeHHbIX mporieccax. DepMeHTaTUBHBIN XapaKkTep peakuui
KJIETOYHOTO METaboI13Ma.

[lepBuuHbIil cCUHTE3 OpraHMYECKHX BellecTB B kieTke. [Inactnueckuit oomeH. @oTocuHTES.
XemocuHTe3. AHa’pOOHBIN SHEpreTHUecKuii 0OMeH. AHa’poOHbIe OpraHu3Mbl. bpoxxenue,
aBTOTPO(DHBIN U TETEPOTPODHBIN TUT TUTAHUSA. AHAIPOOHBIE MUKPOOPTaHU3MBI KaK O0BEKTHI
OMOTEXHOJIOTHU. DTalbl SHEpreTudeckoro oomMena. ['nmukonuns. buonoruueckoe okucIeHUE WIN
KJIETOYHOE JIbIXaHHE.

OK 02
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Tema 1.9.
Ku3HEeHHBIH UK
KJeTKH. MuTo3.
Meiio3.

OCHOBHOe co/Iep;KaHue

TeopeaneCRoe oﬁyqelme:

Knerounslii uki1, ero nepuoab! u peryisius. [lepuoasr naTEpda3bl X 0COOCHHOCTH.
JuddepeHnnanys KISTKH U apecT KIETOYHOTo Iukia. Jlenenue kinetku — muto3. Ctaauu
MUTO32 U POUCXOSIIHE ITporiecchl. KapruoknHe3 ¥ IMTOKMHE3. bruonornueckoe 3Ha4eHUE
MuUTO3a. Melo3 — peaykunoHHoe AeneHue kinetku. Craguu meiioza Meio3 — 0CHOBa I10JIOBOTO
pasmHoxenus. [loBeaenne xpomocom B Meiioze. Kpoccunrosep. bruonornueckuii cMbIci
Mero3a. DddekTsl Meiio3a. Meiio3 B )KU3HCHHOM IMKJIC OPraHW3MOB.

OK 02
OK 04

KonTpoabsHnasi padora
MoneKyJIIpHbId YPOBEHb OPraHU3alMH JKHUBOTO

Pasnea 2. Ctpoenue 1 GyHKIMM OPraHU3Ma

Tema 2.1.
Ctpoenue
opranu3ma

Conep:kanue

IMpodeccHoHAILHO-OPHEHTHPOBAHHOE COJIEPKAHHE TEOPETHYECKOr0 00yYeHH s

OpHokJIeTOuHBIE Opranu3Msel. KonoHuanbHble OpraHu3Mbl. MHOTOKIIETOYHBIE OPTAHU3MBI.
B3aumocBs13p yacteit MHOTOKJIETOUHOT0 opranu3ma. @yHkiusa. Opranbl ¥ CHCTEMbI OPraHOB.
Amnmapatsl opraHoB. ['omeocTas opranusma u ero noaJepKaHue B porecce
KU3ZHENEITEIBHOCTH.

@DyHKIMOHAIbHAS cUcTeEMa OpraHoB. TkaHu pacTeHUH. TkaHU )KMBOTHBIX U yesioBeka. Oprassl
pactennii. Oprassl U CUCTEMbI OPTaHOB )KMBOTHBIX U U€JIOBEKa. 3HAUEHUE OIOPbI, IBUKEHUS,
IIUTaHUS, IbIXaHUs, TPAHCIIOPTA BELECTB, BBIJCIICHNUS, 3alIUThl. 3HAYEHHUE NIPOSBICHUS
pasapaxxuMocTu U peryisuuu. (TkaHu, opranbl , CACTEMbI OPIaHOB PACTEHUHN U JKUBOTHBIX
paccMaTpUBalOTCsl 0030pHO.)

Al O

OK 02
OK 04

OcHoBHOE COACPKRAHUEC MPAKTUHICCKOI'O 3aHATHUS

Teopus ki1oHaNIBHO-ceNeKTUBHOrO MMyHuTeTa I1. Opnuxa, .M. MeunukoBa. MHpekunoHHble
3a0osieBaHus U nHieMusl. BaxkHelue snuieMu B ICTOPUM YelloBeuecTBa. BakiuHanus kaxk
npo¢puIakTuKa HHPEKIIMOHHBIX 3a00JIeBaHUH.

[IpencraBieHue yCTHBIX COOOIEHHI ¢ Tpe3eHTalMeN, TOATOTOBIEHHBIX MO MEPEYHIO
HMCTOYHHUKOB, PEKOMEHJOBAHHBIX IIPEIOIABATEIIEM.

Tema 2.2.
Dopmbl
Pa3MHOKeHHSA

Conepxanue

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJIEP:KAHUE TEOPETHYECKOT0 00yUeHHs

q)OpMLI PAa3MHOKCHUS OPTraHU3MOB. becnonoe u mojoBoe Pa3MHOKCHHC. Bugsr 0ecrooro

OK 02
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OpPraHu3MoB Pa3MHOXKEHHUS: IPOCTOE JIEIEHNE HAABOE, IOUKOBAHUE, PAa3MHOKEHHUE CIIOPAMH, BETETaTUBHOE
pa3MHOXeHue, pparmeHTanus, kiioHupoBanue. [lonosoe pazmuoxkenue. (M3yuaercs
yriayOJIeHHO Ha IPUMEPE Pa3MHOKEHUS Y€JI0BEKa, PA3MHOKEHNE PACTEHUN U JKUBOTHBIX
n3ydaeTrcs 0030pHO)
Tema 2.3. OcHOBHOE coJiepKaHue 4
Omnrorenes Teoperuyeckoe o0yueHue: 4
KMBOTHBIX U I'amerorenes y xuBoTHbIX. Criepmarorenes u ooree3. CTpOeHHUE MONOBBIX KIETOK.
yeJioBeKa OmnogoTBopeHue u SMOpHOHANTBHOE pa3BUTHE KUBOTHBIX. [lapTenorenes. DOmOpuorene3(Ha 2 OK 02
npumMepe JanuerHuka). Ctaauu sMOpuoreHesa. OK 04
Poct u pa3Butue xxuBoTHbIX. [locTamMOproHansHbIi nepuoa. [Ipsimoe u HenpsiMoe pa3BUTHE.
Pa3Butne ¢ MeTamopdo30M y 6€CITO3BOHOYHBIX U MIO3BOHOYHBIX KUBOTHBIX. CTaanu 2
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS KUBOTHBIX U yesioBeka. [leproapl oHTOreHe3a yenoBeka.
buosornueckoe crapeHue u cMepTh. [ 'epoHTonorus.
Tema 2.4. OcHoOBHOE coepKaHue 2
Omnrorenes TeopeTnyeckoe o0yueHue: 2 OK 02
pacTeHui I'ameTtodut u ciopodut. PasmHOoKeHUE U pa3BUTHE BOJOpOCiel. Pa3MHOKeHNE 1 pa3BUTHE OK 04
CIIOPOBBIX pacTeHUM. Pa3sMHOXeHNE U pa3BUTHE CEMEHHBIX pacTeHui. Poct. Ilepnoasl
OHTOT€HE3a PACTCHUM.
Tema 2.5. OcHoBHOE coepxaHue 2
OcHoBHBIE TeopeTnueckoe odyueHue: 2
NOHATHS FeHeTHKM | ['eHeTHKa KaK HayKa O HaCJIECTBEHHOCTH U U3MEHYUBOCTH OpraHn3MoB. OCHOBHbIE OK 02
TreHETUYECKUE TIOHATUS U CUMBOJIBL. ['eH. 'eHoTun. ®eHorun. AlsienbHble FeHbl.
AnbpTepHaTUBHBIEC TPU3HAKU. JJOMUHAHTHBIN peLleCCUBHBIN IPU3HAKU. ['omMo3urora n
rereposurota. Yucras nunaus. [ uOpuapl. OCHOBHBIE METOIbI TEHETUKH: THOPUIOITHUECKUH,
LIUTOJIOTUYECKUE MOJIEKYJIIPHO-TEHETUUECKHUE.
Tema 2.6 OcHOBHOe co/iep:KaHue 4
3aKoHOMepHOCTH TeopeTnueckoe ooyueHue: 2
HaCJ1e/10BaHUA 3aKkOoHOMEpPHOCTH 00pa30BaHus ramer. 3aKoHbI I. Menaemns: MoOHOruOpUIHOE CKpelliBaHue. OK 02
[IpaBmiio noMuHUpPOBaHUS. 3aKOH €IMHOOOpa3us MEPBOT0 MOKOJIEHHS. 3aKOH pacIleTIeHHs OK 04

IIPHU3HAKOB.
HI/ITOJ'IOFI/ILIGCKI/IC OCHOBBI MOHOI‘I/I6pI/I)IHOFO CKpCUIMBaHM. I'mmoTe3a YHMCTOTHI TaMeT.
AHaJ'II/IBI/IpyIOIJ_Iee CKpCIHIMBAHUC. I[I/IFI/I6pI/IILHOC CKpCIIMBAHUC. 3aK0H HE3aBUCHMOI'0
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HAaCJICOOBAHUA ITPU3HAKOB. HOHI/IFI/I6pI/IHHOC HACJICOOBAHUC U €0 3aKOHOMCPHOCTH.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE TEOPETHYECKOT0 00yUeHUst

Pemenue 3aga4d Ha OMpeaACICHUEC BCPOATHOCTH BOSHUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB
IIpxu MOHO- HOJ'II/II‘I/I6pI/II[HOM M aHAJIM3HUPYIOUIEM CKPCIIUBAHUN, COCTABJICHUEC I'CHOTHIIMYCCKUX
CXCM CKpCHIMBAaHMA.

Tema 2.7.
B3aunmoaeiictBue
T¢HOB

OCHOBHOe co/Iep:KaHue

Teopernyeckoe o0yueHue:

I'enoTum kak nenoctHas cucremMa. MHOKECTBEHHOE IeMCTBHE TeHOB. [lnefioTponusi.
MHoxecTBeHHbIN aienn3M. BzaumopeiicTBue amienbHbix reHoB. KogqoMHUHUpOBaHKE.
B3aumoneiictBue HeauienbHbIX reHoB. KoMmementapHocts. Dnuctas. [lonumepust.

IIpodeccHoHATbHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00yUeHsl

Pemenne 3ama4 Ha onpeneneHue BEpOATHOCTA BOSHUKHOBEHHUSI HACIEACTBEHHBIX IPU3HAKOB
IIPU PA3IMYHBIX TUIIAX B3aUMOJCUCTBUSA I'€HOB, COCTABICHUE TEHOTUIIMYECKUX CXEM
CKpELIMBaHUsI.

OK 01
OK 02

Tema 2.8.
CuenienHoe
HACJIeOBaHHeE
reHoOB

OcCHOBHOE cO/Iep:KaHue

TeopeaneCRoe oﬁyqe}me:

3aKOHEBI T.MopraHa. CI_ICHJIGHHOC HacCJICAOBAaHUEC I'CHOB, HAPYIICHUC CLCIIJICHUA.
XpOMOCOMHafl TCOpHA HACICACTBCHHOCTH. I'emetmueckoe KapTUPOBaHHUEC XPOMOCOM.
Hcnons3oBaHue KPOCCHUHTOBEpA IJId COCTABJICHUA 'CHECTUYCCKUX KapT XPOMOCOM.

IpodeccHoHATbHO-OPHEHTHPOBAHHOE COePKAHNE TEOPETHUYECKOT0 00yUeH sl

Pemenne 3ama4d Ha OMpeaAcICHUEC BEPOATHOCTH BOSHUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB
IIpHU COCTIVICHHOM HACJICAOBAHUH, COCTABJICHUEC I'CHOTUITMYCCKUX CXCM CKPCIIMBAHUA

OK 01
OK 02

Tema 2.9.
T'eneTnka moJja

OcHoBHOE CoacpKaHue

Teopernueckoe odyueHue:

XPOMOCOMHBIN MEXAHU3M OIPENEICHNUs 1101a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHsIi ¥ reTeporaMeTHBbIN 101, I 'eHeTHYecKast CTpyKTypa IOJIOBBIX XPOMOCOM.
HacnenoBanue NpU3HAKOB, CHEIUIEHHBIX C ITOJIOM.

IpodeccHoHATbHO-OPHEHTHPOBAHHOE COIePKAHNE TEOPETHYECKOT0 00yYeHUsl

Pemenne 3aaa4 Ha OINpeaAcICHUE BEPOATHOCTH BO3SHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB,
CIHCIJICHHBIX C ITOJIOM, COCTABJICHUC I'CHOTHIIMYCCKUX CXCM CKPCIIMBAHUS.

OK 01
OK 02

Tema 2.10.
T'enernka

OcHoBHOE coaep:kaHue

Teopernueckoe o0yueHue:

N

OK 02
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YeJI0BECKa

Kapuotun uyenoseka. MeTo1bl U3y4E€HUSI TEHETUKHU YEJIOBEKA: T€HEATOTUYECKU,
OJIM3HELIOBBIN, IUTOTEHETUUECKUN, OMOXUMHUYECKUHN, OMYJIALNOHHO-CTATUCTUYECKUH.
HacnencrBennsie 3a00sieBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeIOBEKa.
bone3nu ¢ HacneACTBEHHOHN NPEPaCIOIOKEHHOCThIO. 3HAUEHUE MEITULIMHCKOM T'€HETUKH B
IPEJOTBPAILICHUN U JICYSHUH 3a00JIeBaHHI YETIOBEKA.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE TEOPETHYECKOT0 00yUeHUs

Pemrenue 3aau Ha onpeeneHrue BEpOATHOCTH BOSHUKHOBEHHUS HACIECTBEHHBIX PU3HAKOB,
UCIOJIb3Ysl METO/IbI TEHETUKH Y€IOBEKa, COCTABIICHUE T€HOTUITUYECKUX CXEM CKpPEIIBaHUSI.
[IpencraBneHune yCTHBIX TOKJIA0B C MPE3EHTAIIMEH O HACIECTBEHHBIX 3a00JI€BaHUIX
YeloBeKa.

Tema 2.11.
3aK0OHOMEPHOCTH
U3MEHYNBOCTH

OcHoBHOE CoacpKaHue

Teopernyeckoe 00yueHmne:

B3aumoneiicTBue reHoTHIIA M cpeibl IpU GOpMUPOBaHUU (eHOTHNA. FI3MEHUMBOCTh
IIpU3HAKOB. KauecTBEHHBIE U KOJIMYECTBEHHBIE TPU3HAKU. BHIbI ”3MEHUYMBOCTH:
HACJICICTBEHHAs! U HEHACJIEICTBEHHAS.

3aKOH rOMOJIOTMYECKUX PsAJIOB B HacieacTBeHHON u3MmenunBoctu (H.W. BaBunos).
MoaudukanronHas, wim GeHoTUNnYecKkas n3MeHYnBOCTh. KoMOMHATHBHAS H3MEHYHBOCTD.
MyTanmoHHas “3MEHYHBOCTb. Buabl MyTalnuil: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE. [ [prunHbI
BO3HUKHOBEHHUS MyTaLIUN.

HpaKaneCKne 3aHATHUA:

Pemenue 3aga4d Ha OIIPCACIICHUC TUIIA MYTaI_[I/Ifl Ipu nepeaavc HaCJICACTBECHHBIX IPU3HAKOB,
CIHCIICHHBIX C ITOJIOM, COCTABJICHHUEC I'CHOTHITMYCCKUX CXEM CKPCIIVBAHUS.

OK 01
OK 02
OK 04

Tema 2.12.
Cegexuus
OpPraHu3MoB

OcHoBHOE coaep:kaHue

N

TeopeTuquKoe oﬁyqe}me:

CGJ'IGKI_[I/IH KaK HayKa. MeTopl CEeIeKIIMOHHOM pa6OTBI. FeTeposnc " CT0 IMPUYIUHBI.

HckyccTBeHHBINH 0TOOP: MAaCCOBBIN M MHIMBUYaTbHBIA. DTanbl KOMOMHUPOBAHHOW CEIEKIIUH.

Copr, nopoza, mramm.
A.]'Il"OpI/ITMBI peIICHU 3aJa4 Ha ONIPEACIICHUEC BO3SMOKHOT'O BOSBHUKHOBCHHA HACICACTBCHHBIX
MIPU3HAKOB CEJIEKIIMH, COCTaBICHUE TeHOTUIMMYECKIX CXEM CKpEIIMBaHUSI.

OK 01
OK 02

KonTtpouabHas paéora
Crpoenue U pyHKIIMH OpraHu3Ma

Paznea 3. Teopusi 3Bo10unu

16
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Tema 3.1. UcTopus
3BOJIIOIIHOHHOI 0
y4eHHs

OcHoBHOe coep:kaHue

Teopernyeckoe o0yueHue:

[TepBbie 3BONIOLMOHHBIE KOHUENIIUU. [ pagyanucTrueckas 3BoJIOUMOHHAs KoHuenus K.b.
Jlamapka. JIBmxymue cuisl sBosonnn. Kpeannonusm u tpancopmusm. Cucremaruka K.
JIuHHes u ee 3HaueHHe 1l GOPMHUPOBAHUS UIEH SBOIOLINH.

[IpennochlIku BOZHUKHOBEHUS 1apBUHU3MA. DBOJIOIMS BUA0OB B Ipupoae. boprOa 3a
cyuiectBoBanue. EctectBenHbIi 0T60p. JAMBEpreHIys Mpu3HakoB U BHI000pa30oBaHue.
OcHoBHbIE MOJOXKEHUSI CHHTeTUYecKoi Teopuu 3Bomtouuu (CTI). Posb 3BonIOIIMOHHOI Teopun
B (hOpMHPOBAHNY HAYYHON KaPTHHBI MHpA.

OK 02
OK 04

Tema 3.2.
Muxpo3Boaonus

OCHOBHOE co/Iep:KaHue

TeopeaneCRoe oﬁyqe}me:

Mukpo3BOIIOIHUA M MAKPO3BOJIIOLUA KaK Tallbl 3BOJIIOLIMOHHOIO Ipouecca. I enetnueckue
OCHOBBI 3BOJIIOLIMU. MyTalluu 1 KOMOMHAIMK KaK 3JIEMEHTApHbII 3BOJIIOLIMOHHBIA MaTepHall.
[TomyJAnus Kak 3JeMEeHTapHas €AMHULA YBOJIFOLUH.

JiBrokyuue cuibl ((hakTopsl) 3BONMIOLKMK. MyTallMOHHBINA poliecc 1 KOMOMHATHBHAS
M3MEHYMBOCTh. Murparus. V3zomsnus monyssiuii: reorpaduyeckasi(mpocTpaHCTBEHHA ),
Ouosiornyeckas (penpo yKTHBHAA).

EctectBenHbIll 0TOOp — HanpaBisoLui pakTop 3BoJoLnU. bopbba 3a cyliecTBoBaHNE Kak
MEXaHU3M JIEHCTBHsI €CTECTBEHHOI'0 0TOOpa B MOMyIAUAX. Bua u ero kpurepuu (Ipu3HaKku).
Bunoobpa3oBaHue Kak pe3yJIbTaT MUKPOIBOJIIOLUH.

OK 02

Tema 3.3
Maxkpo3Boaouust

OcHoBHOE coaep:kaHue

TeopeTuquKoe oﬁyqe}me:

MaxposBomrorus. DopMbl 1 OCHOBHBIE HanpaBieHust MakpoaBomtonuu (A. H. Cesepuos). [Tytu
JOCTHKEHHST OMOJIOTUYECKOTO TIporpecca: apoMopdo3, HANOA AN Talus, 001as JereHeparus.
MeTop1 U3y4YeHHsS] MaKPOABOIOLNHU. 3aKOH 3apoIbIieBoro cxo ictea (3akon K. bapa).
buorenernuecknii 3akoH (3. ['ekkens, @. Mromep). O01ue 3aKOHOMEPHOCTH (TIPaBHIIA)
IBOJTIOIIHH.

OK 02

Tema 3.4.
Bo3HukHOBeHUE U
pasnnTne KNU3HU
Ha 3emure.

OcHoBHOE conepxaHue

o

Teopernueckoe odyueHue:

['unoTe3bl ¥ TeoOpuU BO3SHUKHOBEHUS JKU3HU Ha 3eMJIe: KPeallMoOHU3M, CaMOIIPOU3BOJIbHOE
(crioHTaHHOE) 3apO’KICHUE, CTAIIMOHAPHOE COCTOSIHUE, MAaHCTIepMHust, Onomnos3. Havano
opranudeckoi sBosronun. IlosBieHre NepBhIX KIETOK. DBOIIOIMS MeTa00au3Ma. DBOIFOLHS

OK 02
OK 04
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IepBbIX KIETOK. [IpokapuoTs! u sykapuoThl. [IponcxoxxaeHne MHOrOKJIETOYHBIX OPraHU3MOB.
BO3HHKHOBEHHE OCHOBHBIX IapCTB 9yKapHOT. OCHOBHBIE YEPTHI IBOJIIOLIMH PACTHUTEIBLHOTO
Mupa. OCHOBHBIE YEPTHI IBOJIIOLIMY KUBOTHOTO MHpA.

IIpakTHyeckue 3aHATHS:

HpeI[CTaBJIeHI/IC YCTHOI'O COO6H.[CHI/ISI W JICHTBI BDECMCHHU 110 OCHOBHBIM 3TallaM BO3SHUKHOBCHH A
" pa3BUTHA )KUBOTHOI'O U paCTUTCIIBHOI'O MUpa, IMOATrOTOBJICHHBIX 110 IIEPEYHIO HCTOYHHUKOB,
PCKOMCHAOBAHHBIX IMPETIOAaBATCIICM.

Tema 3.5.
IIpoucxoxnenue
YeJI0BeKa —
AHTPOIOreHe3.

OcCHOBHOE cO/Iep:KaHue

N

TeopeaneCRoe oﬁyqe}me:

N

Amnpornosorus — Hayka o yenoBeke. CucreMaTuiecKkoe 1oJiokeHue yenoneka. CxoacTBo
YEJI0BEKa C )KMBOTHBIMU. OTINYMS YeIOBEKa OT )KMBOTHBIX. [IpsIMOX0KI€HHE U KOMILIEKC
CBA3aHHLIX C HUM IIPU3HAKOB. PazBuTHe roj1oBHOTO MO3Ta BTOpOﬁ CHUTHAIBbHOM CHCTEMBI.
CooTHolieHrne OMOJIOTHYECKUX U COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaIUM AHTPOTIOreHe3a. [[pHoNnuTeKn — MPEeIKH YeI0BeKa U YeIOBEKOOOPa3HBIX
o0e3bstH. [IpoToanTpomn — npeiecTBEeHHUK YelloBeKa. ApXaHTPON — APEBHEUIIIHI YeloBeK.
[TaneonTpon — npeBHUIt yenoBek. HeaHTpor — 4emoBeK COBPEMEHHOTO TUIIA. DBOJIIOIHS
COBPEMEHHOI'0 YEIJIOBEKA.

UYenoeueckue packl. OCHOBHBIE OOJIBIIINE PAChI: €BPOIICOUIHAS (€Bpa3uiicKas), HETPO —
aBCTpajouHas (9KBaTOpHallbHAs), MOHTOJIOUIHAS (a3MaTCKO-aMepuKaHckas). Bpems u mecto
BO3HUKHOBEHHE pac. ENMHCTBO YeloBeUeCcKuX pac.

IIpakTHYeCcKHE 3aHATHSA:

Bpems u mytu paccenenus yenoBeka no mniaaHere. [Iprcnoco0i1eHHOCTh YeaoBeKa K pa3HbIM
YCIIOBUSIM CpEbI.

Bnusinue reorpaguueckoii cpeipl Ha MOp(HOJIOTHIO U (PU3UOIOTHIO YETTOBEKA.

3amuTa JeHT BpEMEHH U MEHTAJIbHBIX KapT B JOpMaTe YCTHOI'O COOOIIEHUS, TOATOTOBIEHHBIX
T10 NMEPEYHI0 HCTOUHUKOB, PEKOMEHIOBAHHBIX MTPENojaBaTesieM.

OK 02
OK 04

KonTtpoubnas
padora

TCOpCTH‘{CCKI/IC ACIICKTHI 3BOJIFOIIMH )KM3HHU Ha 3C€MIJIC.

Paznea 4. Dxosorus

26

Tema 4.1
IKoJ0rn4ecKue
(dakTopsl U cpeabl
JKH3HH

OcHoBHOE coepxaHue

Teopernyeckoe odyueHue:

CpCIlLI oOuTaHUs OpraHu3MoOB: BOJIHAsA, HA3EMHO-BO3AyIlIHAA, [TIOYBCHHAA,

OK 01
OK 07
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BHYTpHOpranu3MeHHasi. DU3MKO — XUMHUYECKHE OCOOCHHOCTHU Cpefl OOUTaHHsI OPTaHU3MOB.
[TpucnocobaeHust OpraHu3MOB IS XKM3HU B pasHbIX cpenax. [loHATHe SKOI0rn4ecKoro
¢axropa. Knaccupukanus skonornyeckux paxtopos. [IpaBmio munumyma , FO. JInbuxa.
3akoH TosiepantHocTH B. [llendopna.

Tema 4.2.

Honmyasiuus,
coo0mIecTBa,
3KOCHCTEMBI.

OcHoBHOe coaep:kaHue

Teopernueckoe o0yueHue:

N

DKoJ0ru4ecKasi XapakTepuCTUKa BUJA U MOMYJISLUHU. DKOJIOTHYecKas: HUILA BUAA.
DKOJIOTHYECKHE XapaKTepUCTUKU nomyisinuu. Cool1ecTBa u 3KocucTeMbl. buoneHnos u ero
crpykrypa (B. H. CykaueB). CBsi3u Mexay opranu3smamu B OuorneHose. CTpyKTypHbIe
KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLIEHThI, KOHCYMEHTHI, peAyLeHTbl. KpyroBopoT BeliecTB 1
IIOTOK 3HEPrUM B dKOCUCTEME. ATPOIKOCUCTEMBI. OTIIMYUS arpOIKOCHCTEM U OMOI€OLIEHO30B.
Yp6oskocucrembl. OCHOBHbIE KOMIOHEHTHI YPOOIKIICHCTEM.

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:

Tpoduueckue uenu u cetu. OCHOBHBIE ITOKAa3aTeENN FKOCUCTEM. briomacca U mpoyKiusl.
DKoslornyeckre NupaMu bl yrces, 6uomacchl U 3Hepruu. [IpaBuiio nupaMuabl SHEPruu.
Pemenue npakTuKo-OpMEHTUPOBAHHBIX PACUETHBIX 3aJaHU 10 MIEPEHOCY BEIECTBA U SHEPTUU
B DKOCHUCTEMAX, COCTaBJIEeHUE TPOPUUECKHX LIeTIel U MUpaMul OMoMacChl U SHEPTUH.

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa -
rjodajanHasi
IKOJIOTHYECKAS
cucTemMa

OcHoBHOE CoacpKaHue

o

Teopernueckoe o0yueHue:

buocdepa — xxuBas o6onouka 3emnu. Pazsutue npencrapnenuii o onochepe B.U
Bepnanckoro.

Ob6nacTtu Ouocdeps! u ee cocran. JKuBoe BelecTBo 6uochepsl U ero GyHKIUH.
3aKOHOMEPHOCTH cylecTBOBaHMs 6nocepbl. OcobeHHOCTH GHochephl Kak r100anbHOM
9KOCHCTEMBI.

JluHamuueckoe paBHOBecHe B bnocdepe. PUTmMudHocTh siBieHuit B 6uochepe. KpyroBopotsr
BELIECTB U OMOreoXuMu4ecKkre HUKIbI. [ 100anpHbIe 9K0JIOTHYECKUE TPOOIEMBI
COBPEMEHHOCTH M ITyTH UX PELICHHUSI.

IIpakTHYecKHe 3AHATHSA:

Pemrenre npakTMKo — OpUEHTUPOBAHHBIX PACUETHBIX 33/1a4 HA ONpeiesICHUE TII0IaIu
HaCaXJCHUH JJIs CHIDKCHUSI KOHIICHTPAIIMH YTJIEKUCIIOTO ra3a B atMocdepe CBoero peruoHa
MIPOYKUBAHUSL.

OK 01
OK 02
OK 07

Tema 4.4.

OcHoBHOE coepxaHue

OK 01
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Bausinue
AHTPOINOIeHHBIX
(¢paxkTopoB Ha

ouocepy

TeopeaneCRoe oﬁyqelme:

AHTpoOTIOTeHHbIE BO3CHCTBUS Ha Onocdepy. 3arpsa3HeHus KaK BUJ aHTPOIIOTEHHOTO
BO3JICHCTBUS(XUMUYECKOE, (PU3HUECKOE, OMOIOTUYECKOE, OTXO bl IPOU3BOACTBA U
MPOM3BOJICTBA). AHTPOIIOTCHHOE BIIMsAHKE Ha aTMochepy. BoszaeiicTBus Ha ruapochepy
(3arpsi3HEHUsI U UX UCTOUHUKH, UCTOILLEHUE BOJ).

Bo3zaeiictBue Ha nmutocdepy (nmerpamanus mouBbl, BO3JACHCTBHE HA TOPHBIC IIOPOJIBI, HEIPA).
AHTpPOIIOTeHHBIC BO3/ICHCTBHUS HAa OMOTHYECKHE cOO00MIecTBa(Jieca M paCTUTEILHBIC
COO0IIECTBA, JKUBOTHBIA MHUD).

IMpodeccHoHAILHO-OPHEHTHPOBAHHOE COJIEPKAHHE TEOPETHYECKOr0 00yYeHHsI

Pemennie npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHHM 110 COXPAaHEHUIO TPUPOTHBIX
PECYPCOB CBOEr0 peruoHa npoxuBaHusi. Pacuer BoionoTpeOaeH sl HACEIEHHOIO MYHKTA.

OK 02
OK04
OK 07

Tema 4.5.
Bausnue
COIMAJIBHO-
3KO0JOTHYeCKHUX
¢dakTopos Ha
310pOBbeE
YeJI0BEKA.

OcCHOBHOE co/Iep:KaHue

10

Teopernyeckoe o0yueHmne:

3110pOBbe U €ro cocraBisromue. GakTopsl, MOJIOKUTEILHO U OTPULATEIBHO BIHSIONINE HA
3J10pOBbE YEJIOBEKA.

Bpennbie npuBBIUKH: TIOCIEACTBHA U poduiakTrka. [Ipobiema TeXHOTeHHBIX BO3CHCTBUI Ha
YeJI0BeKa (3JIEKTPOMAarHUTHBIE MOJIs, OBITOBAst XMMUS, U30BITOUYHBIE IIIyMbl, paJAHALUs U T.I1.).
Ananranysi opraHu3Ma 4ejoBeka K GakTopaM OKpy Karollen cpejibl. 3allluTHbIE MEXaHU3MBI
OpraHu3Ma yesoBeKa. 310pOBbe U PabOTOCTIOCOOHOCTb.

[TpuHIMnIBl GopMUPOBaHUS 310pOBbEcOEperaroIero nopeaeHusa. Oundeckas akTHUBHOCTD U
3I0POBBE.

I'pynnsl 310poBbs. OCHOBBI 3aKanuBaHus. buoxumuueckrue acleKThl paliiOHAILHOTO MUTAHUS.
be3zonacHoe ncnosbp30BaHKEe OBITOBBIX MPHUOOPOB U TEXHUUECKUX YCTPOMCTB.

HpaKaneCKne 3aHATHUA:

OnpeﬂeneHHe CYTOYHOI'O pallOHA MATAHU.

Co3nanrie MHAUBUAYATbHON MaMSATKH 110 OpPTaHU3AIMH PAIMOHATIFHON (U3MIECKON
aKTUBHOCTHU.

IMpodeccHoHAILHO-OPHEHTHPOBAHHOE COJIEPKAHHE TEOPETHYECKOr0 00yYeHH s

N N (NP>

JlaGoparopHas pabota «BnusHue abuotnyeckux GpakTopoB HA YesloBEeKa(HU3KHE U BHICOKHE
TeMIepaTypbl)».

OK 01
OK 02
OK04
OK 07

KonTtpouabHnas paéora
Teopernueckue acneKThl IKOJIOTHH
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| Bcero \ 144 \

3. YcnoBus peai3aldy mporpaMmmbl 0011e00pa3oBaTeIbHON JUCIUTUTHHBI

3.1. {5 peanau3anuy NporpaMMbl JUCHUAILUIHHBI J0JLKHBI OBITH MPETYCMOTPEHBI CJEAYIONINE CleluaTbHbIe TOMeleHHs:

Kabuner «buonozuu», ocHalleHHBI 00OpyIOBaHHEM: MeOelb, TOCKa, MeN, HAarjsAHbIe MOCOOUs (KOMIUIEKTHl Y4eOHBIX TaOHIl, MJIAKaTOB),
TEXHUYECKUMH CPEJCTBAMHU OOYUCHHSI: KOMITBIOTEP C YCTPOHCTBAMHU BOCIIPOM3BEICHUS 3BYKa, PUHTEP, MYJIbTHMEIUA-TIPOSKTOP C IKPAHOM, YKa3Ka-
IIPE3EHTEP AJIs IPE3ECHTALMIM.

Jlaboparopus, OCHaIICHHas OOOpYyIOBAaHUEM I TPOBEACHUS 3aHATHI: MHUKPOCKOIBI, CEKYyHIOMEp, TOHOMETp, JiabopaTopHas Iocyaa
(mpoOupKH, TMOACTABKH IS MPOOUPOK, IMHHIIETHI, IECOK, CTYNKH C IEeCTUKAMH, IMPEJAMETHbIC W TOKPOBHBIC CTEKJIA, CTEKJISHHBIC ITAJIOUKH,
MpernapoBalibHbIe UTJbl, (GUIBTpOBaiIbHas Oymara (candeTku), cTakaHbl) TUIIEPTOHUYECKUN PacTBOP XJOpuAa HaTpus, 3%-HbI pacTBOp MEpoKcHIa
BOJIOPOJIa, PacTBOp HoAa B HOIMCTOM KalWHU, TJIMIEPHUH, KIIyOHH KapTodelns, TUCT 3JI0/Ie KaHaJICKOH, MIoA psOMHBI OOBIKHOBEHHOW (PSIOMHBI MU
TOMaTa), JIyK permyaThiid, pa3BeICHHbBIE B BOJE IPOKKH);

3.2. UuopmanmoHHoe o0ecniedeHne peajn3aluu NporpaMmmbl

1. Ins peanuzanmu mporpaMMbl OMOIMOTEUHBIH (OHA 00pa3oBaTEIHHOM OpraHM3allMU JOHKEH HMMETh MeYaTHbIC W/WIU JIIEKTPOHHBIE
oOpa3oBaTenbHble ¥ MHPOPMAIMOHHBIE PECYpPChl, pEKOMEHJOBAaHHbIE /JISl HCIIOJIb30BaHUS B 00pa3oBaTEeNbHOM IIpOIECCe, HE CTaplle MITH JIET C
MOMEHTa U3/IaHusl.

2. PexoMeHniyemble meyaTHbIE U3AAHUS 110 peain3aluu 00111e00pa3oBaTeNbHON AUCHUILTUHBI TPEICTABICHBI B METOJUUECKUX PEKOMEHIAIMIX
10 OpraHu3alul 00y4eHusl.
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4. KoHTpoOJIb 1 OLIEHKA Pe3yJIbTaTOB OCBOCHUS 00111€00pa30BaTEIbHOM JUCIUTUINHBI

KoHTpoib M omeHKka pe3yabTaTOB OCBOCHHUS 00II€00pa30BaTENbHOM TUCHMIUIMHBI PACKPBIBAIOTCA dYepe3 AMCLUUIUIMHAPHBIE PE3YJIbTAThI,
HarpaBJIeHHbIC Ha (popMupoBaHe OOIIMX U MPOPECCHOHATBHBIX KOMIIETEHIIHH 10 pa3/ieiaM U TeMaM COJIepKaHusl y4eOHOro MaTepuania.

Oo0masn Pa3zpnen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIETEHI]
ust

Paznen 1. Knerka — Kontponbnas padota “MonekysipHblid ypPOBEHb OPraHU3alUU KUBOTO”
CTPYKTYPHO-
(pyHKUMOHAILHAS eIMHUIA
JKHBOTO

OK 02 Tema Nel.l. 3amoHeHUEe TaOJIUIBI C OMIMCAHUEM METOI0B MUKPOCKOTTMPOBAHUS C UX JIOCTOMHCTBAMU
buonorust kak Hayka Y HEJIOCTaTKaMHU.

3anonHeHue Tadbauiel «BKiag y4eHbIX B pa3BUTHE OMOIOTHI
OK 02 Tema Nel.2. 3anojHeHne CPaBHUTEIBbHOM TaOJIUIbI CXOJICTBA U PA3IUUYUN KUBOTO U HE )KUBOTO

OO6mras xapakTepucTruka

KHU3HH

OK 01 Tema Nel.3. @poHTaNIBHBIN 0Ipoc

OK 02 buonornyecku BaxxHbIE [ToaroroBka yCTHBIX COOOIIEHUH ¢ Tpe3eHTalUeN

OK 04 XUMHUYECKHE COCIUHEHUS BrimonHenue u 3ammra 1abopatopHsix padot: «Omnpenenenue BuramuHa C B IpoayKTax
MUTAHUS,
«T'unpopunbHO-THIPOHOOHBIE CBOWCTBA JIUITHIOB»

OK 01 Tema Nel 4. OnenuBaemas IUCKyCcCHs 110 BOIIPOCaM JIEKIIMH

OK 02 CrpykrypHO-GyHKIHOHAIbHAA |Pa3paboTka MEHTaIbHON KapThl MO KJIACCU(DUKALINU KIETOK U UX CTPOCHUIO Ha MPO- U

OK 04 OpraHM3aIys KIETOK HYKApHUOTHUYECKUX U 110 [IAPCTBaM B MHHHU TpyTINax

BrimonHenue u 3amnuTa 1abopaTopHBIX padoT:
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«CTpoeHue KIeTKH (pacTeHusl, )KUBOTHBIE, TPUOBI) U KJIIETOUYHbIE BKIIOYEHHS (Kpaxmad,
KapOTUHOM/IBI, XJIOPOILIACThI, XPOMOILIACTHI)»,
«[IponunaeMmocts MeMOpaHsl (IJ1a3MOJIH3, JIETLIa3MOIIU3)»
OK 01 Tema Nel.S. @poHTaTBHBIN OIIPOC
OK 02 CrpykrypHO-(yHKIIMOHABEHBIE |Pa3zpaboTka riaoccapus
(dakTopbl HacneACTBeHHOCTH  |PeleHue 3aa4 Ha onpeieneHue nocae0BaTeIbHOCTH HYKJICOTH IOB
OK 01 Tema Nel.6. OpoHTaTBHBIN OIIPOC
OK 02 [Iponieccel MaTpuyHOTO Tect «IIponeccel MATPUYHOTO CUHTE3a»
CUHTE3a Pemenue 3aa4 Ha onpesesieHre NoCae10BaTEeIbHOCTH AMUHOKUCIIOT B MOJIEKYJIe Oenka
Pemenue 3aa4 Ha onpe/esieHre MoCIe10BaTEIbHOCTH aMUHOKUCIIOT B MOJIEKYJIe Oelka
B CIydae U3MEHEHUs M0cie10BaTeabHOCTH Hykineotu 108 JJHK
OK 02 Tema Nel.7. OpoHTaIBHBIN OIIPOC
OK 04 Hexnetounsie hOpMBbI KU3HH [ToaroToBKa yCTHBIX COOOIICHUI ¢ TIpe3eHTalrel (BUpyCHbIE U OaKTepualbHbIE
3a0oneBanus. OOIIME TPUHIUITBI UCTIOJIB30BAHUS JI€KAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHNS aHTUOMOTHKOB)
OK 02 Tema Nel.8. OpoHTAIBHBIN OIIPOC
OOMeH BelecTs 1 3anosiHeHUe CPAaBHUTEILHOM TabIUIIBI XapaKTEPUCTHUK TUIIOB OOMEHa BEIIECTB
MpeBpaIICHIE YSHEPTUHU B
KJIETKE
OK 02 Tema Nel.9. OO6cyxeHne 1o BOIpocam JIEKIUH
OK 04 JKU3HEHHEIN TUKIT KIETKH. Pa3zpaboTka neHThl BpeMEHH )KM3HEHHOTO ITUKJIa
Muro3. Melio3s
Paspnen 2. Ctpoenue u KonTponbnas pabota ”Ctpoenue u GpyHKINUN opranuzma’
(pyHxuumn opranuzma
OK 02 Tema Ne2.1. OuenuBaemas 1UCKyccus
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OK 04 Ctpoenue oprannuzma Pa3paboTka MEeHTaIbHON KapThl TKAHEH, OPraHOB U CUCTEM OPTaHOB OPTraHU3MOB
(pacTeHusi, )KUBOTHBIE, UETIOBEK) C KPATKOM XapaKTePUCTHUKON UX (PYHKIIHIA
[ToaroroBka u mpeaCTaBI€HUE YCTHBIX COOOIIEHUH C Mpe3eHTanueil (MMMyHHUTET,
MH(EKIUOHHBIE 3a00JICBaHMS, STTHICMHUH, BAKITHHAIIHS )

OK 02 Tema Ne2.2. OpoHTaTBHBIN OIIPOC

®DopMBbl pa3MHOKEHUS 3anonHeHue TabIuIbl ¢ KPATKOM XapaKTepUCTUKON U TpuMepamMu opM pa3sMHOKEHHUS
OpraHU3MOB OpraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka 1eHTHI BpeMEHU € XapaKTEPUCTUKON ITAlOB OHTOT€HE3a OTAEIbHON IpyHIon
OK 04 OHTOreHe3 ;KUBOTHBIX U ’KUBOTHBIX U YEJIOBEKA IO MUKPOTpyIMIam
YelloBeKa Tect/onpoc

OK 02 Tema Ne2 4. CocraBiieHre KU3HCHHBIX [TUKIIOB PACTCHHM 110 OT/1ejIaM (MOXOBHUIHBIC, XBOIIICBUIHBIC,

OK 04 OHnTOreHes pacreHuit [alIOPOTHUKOBU/IHBIE, TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02 Tema Ne2.5. PazpaboTtka rioccapus

OcHoBHbIe TOHATHS TeHeTHKN | Tect
OK 02 Tema Ne2.6. OpoHTAIBHBIN OIIPOC
OK 04 3aKOHOMEPHOCTH Tect 1o Bompocam JEKIUU
HacJeI0BaHUs Pemenue 3aau Ha onpesieieHre BEPOATHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX

MIPU3HAKOB TIPH MOHO-, JIU-, TOJIMTHOPUTHOM U aHATU3UPYIOIIEM CKpEIIMBaHUH,
COCTaBJICHHE T€HOTUTTUYECKUX CXEM CKPEIIMBAHUS

OK 01 Tema Ne2.7. Tect

OK 02 B3anMopeiicTBre reHoB Pa3pabotka rioccapus
Pemurenue 3amau Ha onpeeneHne BEpOATHOCTA BOSHUKHOBEHHUSI HACIECTBEHHBIX
MPU3HAKOB MIPH PA3JIMYHBIX TUIAX B3aUMOJICHCTBUSI T€HOB, COCTABIICHHE
T€HOTUIMYECKUX CXEM CKpEIIMBaHUs

OK 01 Tema Ne2. 8. Tect

OK 02 CuenneHHoe HaclleJOBaHHUE Pazpabotka rimoccapus
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MIPU3HAKOB Pewrenue 3amau Ha onpeeneHue BEpOATHOCTH BOSHUKHOBEHHUSI HACIECTBEHHbBIX
MIPU3HAKOB IIPU CLIETNIEHHOM HACJIEI0BAHUM, COCTABJICHUE TEHOTUITMYECKUX CXEM
CKpELIMBaHUs
OK 01 Tema Ne2.9. Tect
OK 02 ['eneruka nomna PazpaboTtka rioccapus
Pemenne 3aau Ha onpeeneHre BEpOATHOCTH BOSHUKHOBEHUS HACIEACTBEHHBIX
IIPU3HAKOB, CLIETIJICHHBIX C [T0JIOM, COCTABJIEHUE T€HOTUIMUECKHUX CXEM CKPELIMBaHUs
OK 01 Tema Ne2.10. Tect
OK 02 I'enernka yenoseka PazpaboTtka rioccapus
Pemenue 3a1a4 Ha onpeziesieHue BEPOSATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX
IIPU3HAKOB, UCIIOJIb3YsI METO/Ibl TEHETUKHU YEJIOBEKA, COCTABIEHNE T€HOTUITMYECKUX CXEM
CKpEIIUBAHUS
[ToAroToBKa yCTHBIX COOOIICHUI C TIPE3CHTAIIMEH O HACICCTBEHHBIX 3a00ICBaHMIX
YeJioBeKa
OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTU M3MEHUYMBOCTH | Pelienne 3a1au Ha onpeeneHne Tuna MyTaluy Mpy Nepeaade HaclaeICTBEHHbIX
OK 04 MIPU3HAKOB, COCTaBJIEHUE NT€HOTUITMYECKUX CXEM CKpELIMBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenexuust OpraHu3MoB Pazpabotka rioccapus
Pemenue 3aau Ha onpeenenre BO3MOXKHOTO BOSHUKHOBEHHS HACJIEICTBEHHBIX
MIPU3HAKOB MO CEJEKIIMH, COCTABJIEHNUE T€HOTUITMUECKUX CXEM CKPEIIMBAHUS
Pa3nea 3. Teopusi 3Bosouun | KonrponbHas pabota “TeopeTndeckue acreKkThl 3BOIIOLNH )KU3HU Ha 3emiie”
OK 02 Tema 3.1. @poHTaATBHBIN ONTPOC
OK 04 Hcropus 3BOIIOIIMOHHOTO Pa3paboTka 1eHTHI BpeMEHU Pa3BUTHUS IBOJIIOLIMOHHOTO YUEHUs
YUYCHUS
OK 02 Tewma 3.2. ®pOoHTATBHBIN OMPOC
MUKpPO3BOTOLMS Pa3zpaboTka rioccapus TepMUHOB
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OK 02 Tema 3.3. OueHuBaemas JUCKyCCus
MaxkposBosronus Pa3pabotka rioccapus TEpMUHOB
OK 02 Tema 3.4. @poHTaTBHBIN OIIPOC
OK 04 Bo3HukHOBEHUE U pa3BUTHE [ToaroroBka u mpecTaBiICHUE YCTHOIO COOOIIEHUS U JIGHThl BPDEMEHH BOSHUKHOBEHHUS U
KU3HU Ha 3emiie pa3BUTHUSA KUBOTHOTO M PACTUTEIHLHOTO MHUPA
OK 02 Tema 3.5. OpoHTaTBHBIN OITPOC
OK 04 [IpoucxoxaeHue yenoBeka — Pa3paboTka 1eHT BpeMeHU 1 MEHTaJIbHBIX KapT Ha BHIOOP:
AHTPOIIOTCHES “BOJIIOLIMS COBPEMEHHOTO uesioBeKka”, “BpeMs U myTu paccesieHHs 4eI0BEKa 10
miaHete”, “BnusHue reorpaduyeckoi cpenbl Ha MOp(}OIOTHIO ¥ PU3UOIOTHIO YeTOBeKa”,
“YenmoBeyeckue pacel’, 00CyKIeHUE
Pasnen 4. Dxosorus KonTtpoJsbHas padora “Teopernueckue acneKkThbl 3K0J10ruu”
OK 01 Tema 4.1. Tect mo sko0rHUecKUM (PaKTOpaM U cpesiaM KU3HU OPraHH3MOB
OK 07 Okonornyeckue HakTopsl U
Cpebl KU3HU.
OK 01 Tema 4.2. CocraBieHne cxeM KpyroBopoTa BEIECTB, UCIOb3Ys MaTepHallbl JIEKIIUN
OK 02 [Tomynsius, cooOuiecTna, Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 3a/IaHUM 110 IEPEHOCY BELIECTBA U
OK 07 9KOCHCTEMBI HHEPIUU B 3KOCUCTEMAX C COCTABICHHE TPOPUUECKUX LIeNel U mupamMu OMoMacchl 1
SHEPrUuu
OK 01 Tema 4.3. OnenuBaemas IUCKyccus
OK 02 buocdepa - rinobanbHast Tecr
OK 07 9KOJIOTMYECKasl CUCTEMA Pemnienne npakTHKO-OpUEHTHUPOBAHHBIX PACUETHBIX 3aja4 Ha OIPEIEICHHE 10N
HACAXIEHUH JUIsl CHUDKEHUS! KOHLIEHTPAIMK YTJIEKUCIIOTo raza B aTMoc(epe CBOero
pervoHa npoKUBaHUS
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OK 01 Tema 4.4. Tect
OK 02 BnusiHue aHTpOIIOreHHbIX Pemienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHU 110 COXPAHEHUIO PUPOIHBIX PECYPCOB
OK 04 (dhakTopoB Ha Onochepy CBOET0 PEruoHa MPOKUBAHUS
OK 07
OK 02 Tema 4.5. OuenuBaemasi TUCKycCCus
OK 04 Bnusnaue comuanbHO- BrinosiHeHUs MpaKTUYECKUX 3a/IaHHi:
OK 07 IKOJIOTHYECKUX (PaKTOPOB HA “OrnpezesieHre CyTOYHOTO pallioHa MUTaHus
3I0POBBE YEJIOBEKA “CozaHue UHIMBUYaJbHOM AMATKU 10 OPraHU3aluy PaluOHAIbHON (pU3NYeCKOH aKTUBHOCTH
Brimonaenue nabopaTopHoi paboTsl Ha BEIOOP:
"YMcTBeHHas pab0TOCTIOCOOHOCTH",
"BrusiHre abnoTnyeckux (pakTOpOB Ha YelloBeKa (HU3KKE M BHICOKHE TeMIIEpaTyphl)"
*IIpo¢eccuoHaILHO- 3amuTa Keica: npeAcTaBlIeHUue pe3yIbTaTOB PELIEHUS KEHCOB (BBICTYIIJIEHUE C IPE3EHTALUEN )
OPHEHTHPOBAHHO CO/lepP:KaHue
Paspnen 5. buoJiorust B :Ku3HU
OK 01 *Tema 5.1 BrinonHenue keiica Ha aHaJIU3 HHPOPMALIMK O HAYYHBIX JOCTUKEHHUSIX B 00J1aCTH F€HETUYECKUX
OK 02 buorexHonoruu B )Ku3HU TEXHOJIOTUH, KJIETOYHOM HHKXEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH (TI0 Tpynnam), NpeicTaBlIeHue
OK 04 Ka)kJ10ro pe3yIbTaTOB PELIECHUs KEMCOB
OK 01 *Tema 5.2.1. BrinonHenue keiica Ha aHaTU3 UHPOPMALIMHU O Pa3BUTUN OMOTEXHOJIOTHI B MeAULIMHE U (hapMaruu (1o
OK 02 bruotexHonoruu B MeUIMHE U |TpyNIaM), IpeICTaBlIeHHE Pe3yIbTaTOB pEIIEHUs KelcoB
OK 04 bapmanuu
OK 01 *Tema 5.2.2. Brinonnenue kelica Ha aHaTU3 MHPOPMALUHU O Pa3BUTUH OMOTEXHOJIOTHH € UCIIOJIb30BaHHEM KUBOTHBIX,
OK 02 buorexHonoruu u XKUBOTHBIE IpUMEHEHHE TPOyKTOB OMOTEXHOJIOTUHU B )KU3HU YeJIOBeKa (I10 rpyIIaM), MpeICTaBIeHHE PEe3yIbTaTOB
OK 04 pelIeHus KeHcoB
OK 01 *Tema 5.2.3. BrinonHenue keiica Ha aHaTU3 UHPOPMALIMHU O Pa3BUTUN OMOTEXHOJIOTHH € UCTIOJIb30BaHUEM PACTECHHM
OK 02 buorexHonoruu u pacreHus (o rpynmnam), npeacTaBieHHe pe3yIbTaTOB PEIIeHHs KeicoB

OK 04
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OK 01 *Tema 5.2.4. BrimonHeHue kelica Ha aHau3 HHPOPMAIIUK O Pa3BUTHUH MTPOMBIIIICHHOW OMOTEXHOJIOTHH (T10
OK 02 [TpombIinieHHAs OMOTEXHOJIOTHS | TPYIIIIaM), IPEICTaBICHUE PE3YIbTAaTOB PEIICHUs KEHCOB
OK 04
OK 01 *Tema 5.2.5. Brimonnenue keiica Ha aHATU3 HHPOPMALMU 00 STHUECKUX aCIEKTaX pa3BUTHS OMOTEXHOIOTUH (110
OK 02 ConuabHO-3TUYECKHUE ACTIEKTHl |TpyIIaM), IPEICTaBIECHUE PE3YIbTaTOB PELLICHUS KEHCOB
OK 04 OMOTEXHOJIOTHI
Pasnen 6. buoskosiornueckue | [Ipeacrasienue pe3yabTaToOB BHIIOJHEHHS Y4€OHO-UCCIEA0BATEIIbCKUX MPOEKTOB (BBICTYIICHHUE C
HCCJIeJ0BAHUSA Ipe3eHTaluen)
OK 01 Tema 6.1. Brimonaenue 1abopaTopHBIX padoOT Ha BEIOOP B MHHUTPYTINIAX:
OK 02 OCHOBHBIE METO/BI 1. Bimsiaue TemmnepaTypsl Ha pocTa U U3NOJIOTHUECKYI0 aKTUBHOCTD JIPOAOIKEBBIX KIIETOK
OK 04 OMO’KOJIOTMYECKHX 2. BnusHue yrineBoJoB Ha pocta M (PU3H0JIOTHYECKY0 aKTUBHOCTD JPOXKIKEBBIX KIIETOK
OK 07 UCCIIeI0BaHUM 3. CoueTtaHHOe BIUSHHE TEMIIEPATYPHI U YITIEBOJOB Ha pocTa U (PU3HOIOTUYECKYIO aKTUBHOCTb
JPOACGKEBBIX KIIETOK
OK 01 Tema 6.2 Brinmonnenue yueOHO-HCCIEI0BATENBCKOTO MMPOEKTA Ha BBIOOD:
OK 02 buoskonornueckuit 1. Ouenka KadyecTBa aTMOc(hepHOro Bo3ryxa
OK 04 JKCIIEPUMEHT 2. OueHka KayecTBa M0YB METOJIOM (PUTOTECTUPOBAHUS
OK 07 3. Onenka kayecTBa BOJ| IOBEPXHOCTHBIX BOJOEMOB IO OPraHOJENTHUYECKUM U (PU3UKO-XUMHUYECKUM
CBOMCTBaM
4. Bnusnue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTEHUN
5. BnusiHue coneBoro 3arpsi3HEHUs] Ha pOCT U Pa3BUTHE CEMSH BBICILIUX PACTEHUM
OK 01
OK 02 5
OK 04 BrinonHenue 3x3aMeHalMOHHbIX 33 JaHUI

OK 07
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JOKYMEHT NOAIMUCAH 3JEKTPOHHOHU NMOAIMUCHIO
HOJJIMHHOCTD JOKYMEHTA HE HOATBEPXKJIEHA.
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