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1. O0masi xapaKTepUCTHKA MPOrPaMMbl 0011e00pa30BaTeIbHON AU CHUIIIMHBI
«BHOJIOT' U5

1.1. MecTo ucuMIuIMHbI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CI1O:

OOmeobpa3oBarenbHas AUCHUIUIMHA «bHOJOTHs» SBIsSETCS 00s43aTENbHON YaCThIO
00111e00pa30BaTENILHOTO UKJIA 00pa3oBaTeNbHON mporpammsl B coorBercTtBuu ¢ ®I'OC CIIO
0 CHELMATBHOCTU CECTPUHCKOE JIENI0

OOmeobpazoBarenbHas AucuuiuiiHa «buosorus» 0a30BbIf  ypoBeHb H3ydaeTcsl B
0o0meoOpa3oBaTeIbHOM  IMKJIE ~ Y4eOHOro  IUlaHa  OCHOBHOM  MpodeCCHOHAIbHOU
o0OpasoBarenbHOM ITporpamMmsel cectpuHckoe neno 34.02.01.

TpynoeMkocTs qucuuIuInHbl «bronorus» 6a3oBblii ypoBeHb coctaisier 171 gac, u3 17
YacoB  BKJIIOYACT  MPO(eCcCHOHAIbHO-OPUEHTUPOBAHHOE  COJEp)KaHWE,  YCHIIMBAOIIee
npOoHIEHYIO0 COCTABIISIONIYIO 10 CIIEMUATEHOCTH « CECTPHHCKOE JIETIO0 ».

1.2. Ileau 4 miIaHUpPYeMble pe3yJbTAThl 0CBOECHHS AU CHUIIINHBI:

1.2.1. Heau JUCUUILINHBI

Heasn: hopmupoBaHue y 00y4arONIMXCS CUCTEMbI 3HAHHUI O Pa3IMYHBIX YPOBHSIX )KU3HU CO
3HaHUEM COBPEMEHHBIX MPEICTABICHUI O JKUBOH TPUPOJE, HABBIKOB II0 MPOBEIACHUIO
OMOJIOTHYECKUX HCCICAOBAaHUI C COOJIOJEHUWEM OTHUYECKHMX HOPM, apryMEHTHPOBAaHHOMH
JMYHOCTHOHN TO3UIIUH 110 OEPEKHOMY OTHOIICHHIO K OKPY)KAIOLIeH cpere.

3agauu:

* MoTydeHue QyHAaMeHTAIBHBIX 3HaHUK 0 Ononornueckux cucremax (Kierka, Opranusm,
[Momynsius, Bua, DkxocucTema); UCTOPUM Pa3BUTHS COBPEMEHHBIX MPEACTABICHUN O YKMBOM
NPUPOJIC, BBIIAIONIMXCS OTKPBITUSAX B OHMOJOIMYECKOW HAyKe; POJH OWUOJIOTHYECKOW HayKH B
(GOpMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpPA; METOJaX HayYHOTo
MO3HAHUS;

* OBJIQJICHUE YMEHUSMHU JIOTUYECKH MBICIUTb, OOOCHOBBIBATH MECTO U  pOJIb
OMOJIOTUYECKUX 3HAHWKA B TPAKTUYECKON NEATENFHOCTH IIIOJCH, Pa3BUTUH COBPEMEHHBIX
TEXHOJIOTUH;, ONpEeAeNATh JKUBbIE OOBEKTHI B TPUPOZE; MPOBOAWUTH HAOIIOJICHHUS 32
DKOCHCTEMaMH C IEJIbI0 WX OIMCAHWS W BBIABICHUS €CTECTBEHHBIX W aHTPOIOTCHHBIX
U3MEHEHHI; HAXOIUTh U aHAJTM3UPOBATh HH(POPMAIIHIO O KUBBIX 00BEKTaX;

* pa3BUTHUE MO3HABATENbHBIX HHTEPECOB, NHTEIJIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyyaroImuxcst B Ipolecce U3yuyeHHsl OMOJIOTMYECKUX SBIECHUH; BBIJAIOIINUXCS JTOCTHKEHUH
Ouosorny, BOMIEAIINX B OOIIEYETIOBEYECKYIO KYJIBTYPY; CIOKHBIX M IMPOTHBOPEUMBBIX MyTel
Pa3sBUTHSI COBPEMEHHBIX HAyYHBIX B3IJIS/10B, HJIEH, TEOPHii, KOHIENIUI, TUIOTe3 (O CYIIHOCTH U
MIPOMCXOXKICHUH JKU3HU, YeJIOBEKA) B X0/1€ PA0OTHI C pa3IMYHBIMU HCTOYHIUKAMH WH(OPMAIIHH;

* BOCHHTaHHE YOEXKICHHOCTH B HEOOXOIMMOCTH TIO3HAHUS JKMBOH TPHPOJIBL,
HEOOXOIMMOCTH PAIlMOHAIEHOTO MPHPOIOTIOIE30BaHMS, OEPEKHOTO OTHOMICHUSI K TTPHPOTHBIM
pecypcaMm M OKpYKarolle cpese, COOCTBEHHOMY 3/I0POBBIO; YBRKEHHUS K MHEHHIO ONIIOHEHTA
pu 00CYXJIEHUH OMOJIOTHYECKHX MpoOiIeM;

* HCIIOJIb30BaHUE MPUOOPETEHHBIX OMOJOrMYECKHX 3HAHUI M yMEHHH B MOBCEJHEBHOM
KHU3HHU /ISl OLIEHKU MOCJIEICTBHM CBOEH AeATENbHOCTH (M JEATENIbHOCTH JAPYIHX JIoAeH) 1o
OTHOILIEHHUIO K OKpPY)Kalollel cpele, 3J0pOBbIO IPYrux Jrofed M COOCTBEHHOMY 310POBBIO;
000CHOBaHHE U COONIOZICHUE Mep MPODUIAKTHKY 3a00JIEBaHMM, OKa3aHUE TTEPBOM MOMOIIU MPH
TpaBMax, COOJFO/ICHHE MTPABUJI IIOBEICHUS B IPHPO/IE.



1.2.2. Ilnanupyemblie pe3yabTAaThl 0CBOEHHSI 00111€00Pa30BaATEJIbHOM JUCHMILIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO



Koa n
HaNMMeHOBaHUe
(opmupyembIx
KOMIIeTeHIM i

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

O6mme!

JMCHUIIMHAPHbIE?

OK 01. Beibupats
CIOCOOBI PeIICHUs
3a1a4
po(hecCHOHATTLHOM
JESATCIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH TPY10BOTr0 BOCIIMTAHMSA:
- TOTOBHOCTh K TpPYAy, OCO3HAHHE IICHHOCTH MAaCTEpCTBa,
Tpyaoooue;

- TOTOBHOCTb K aKTHBHOH JCSTEIBHOCTH TEXHOJOTHMUYCCKOU U

COIIMAJILHOW HAINPABICHHOCTH, CIIOCOOHOCTh WHUIMHUPOBATH,

IJIAHUPOBaTh M CaMOCTOSTENILHO  BBINOJHATH — TaKyIO
JIeSTeTbHOCTb;
- HHTEpeC K pa3iuyHeiM cdepam mpodeccuoHaNbHOMI

JIeSITCIIbHOCTH,
OBnaneHre YHUBEPCAIBHBIMH Y4Y€OHBIMH IO3HABATEIbHBIMU
JIEUCTBUSIMHU:

a) 0a30BbIe JJOTHYeCKHe /IeliCTBUS:

- CaMOCTOSITENIbHO  (POPMYJIMpPOBaTH H  aKTyaJIM3HPOBAThH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK VI OCHOBAHHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 000O0IICHNUS;

- ONpenenaTh LedH NesATeNbHOCTH, 3aJaBaTh MapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;
3aKOHOMEPHOCTH U

- BBISIBJISATH MIpOTUBOPCUUA B

paccMaTpUBaEMbIX SBJICHUSAX;

- chopMupoBaTh 3HaHHMSA O MECTE M POJM OUOJOTUHU B
HayK, B (OpPMUPOBAHUU
COBPEMEHHOM €eCTECTBEHHOHAyYHOM KapTHHBI MHpa, B

CHCTEMCE €CTCCTBCHHBIX

MMO3HAaHWKW 3aKOHOB MpHUPOAbI W PCUHICHUH KU3HCHHO

BAKHBIX COLMAIIBHO-ITUYECKHUX, SKOHOMMYECKHUX,
OKOJIOTHUECKUX TPOOJIEM 4YeIOBEYSCTBA, a TaKXKe B
peleHumn BOIIPOCOB PalMOHAIIBHOTO
MPUPOJONONIB30BaHus; B (OPMUPOBAHUU ILIEHHOCTHOTO
OTHOUICHMs K MPHUPOAE, OOIIECTBY, YEIOBEKY; O BKJIaJe
POCCHUHCKMX U 3apyOeKHBIX YUY€HBIX - OHOJIIOTOB B
pazButue Ouonoruu; (QyHKIMOHAIBHON TPaMOTHOCTH
YeJIOBEKa JIJIsl PEIICHUS )KU3HEHHBIX MPo0IIeM,

- YMETh BIAJETh CHUCTEMOW OWOJOTHYECKUX 3HAHUH,
KOTOpas BKJIFOYAET:

OMOJIOTHYECKHUE

OCHOBOIIOJIararome TCPMHHBI u

IIOHATHUA ()KI/ISHB, KJICTK4, TKaHb, OpraH, OpraHu3M, BU],

HOMyJsALUs,  9KocucTemMa,  OuoneHo3,  Ouocdepa;
MeTaboJIM3M, TOMEOCTa3, KICTOYHBI  MMMYHHUTET,
OuocuHTe3  Oenka, OWOMONUMEpPHI,  JTUCKPETHOCTH,
CaMOperyJsIus, CaMOBOCIIPOU3BE/ICHHE,




-  BHOCUTb KOPpPEKTHUBBI B JIESITEIBHOCTb, OLICHUBATH
COOTBETCTBUE  PE3YJbTATOB  LEJSIM, OLEHUBATh  PHUCKHU
MMOCJICCTBUI NCATCIbHOCTH;

- pa3BuUBaTh KpEATHUBHOE MBIIUICHHE IPU  PEUICHUU

YKU3HEHHBIX TIPOOJIeM

0) 0a30BbI€ HCCIeI0BATEIbCKHE eCTBHSI:

- BIIAJIETHh y4eOHO-UCCIIeIOBATEIILCKONH |
IIPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelIeHUs Mpo0JIeM;

HaBbIKaMH

- BBIABJIATH IMPUIUHHO-CJIICACTBCHHBIC CBA3HU u

AKTYAJIM3UPOBATh 3a4avy, BbIABUIaTb THIIOTC3Yy €€ PCHICHUA,
CBOHX

HaXOIHUTh hilas: |

YTBEPKJICHHM, 3a1aBaTh IapAMETPBI U KPUTEPUU PELICHUS;

apryMEHTBI JI0Ka3aTenbCTBa

- AHAJIM3UPOBATH IIOJIYYCHHBIC B XOJC€ PCHICHUA 3adaydu

pe3yiabTarbl, KPUTUYCCKH OLICHUBATH HX JOCTOBCPHOCTD,
MMPOTrHO3UPOBATH UBMCHCHHUC B HOBBIX YCIIOBUAX;
- YMCTb IICPCHOCUTH 3HAHHA B  I[IO3HABATCIbHYIO U

MPAKTHYECKYIO 00JIaCTH KUZHEEATEIbHOCTH;

- YMCTB I/IHTerI/IpOBaTI) 3HAHUA H3 paSHI)IX HpCI[MeTHI)IX
o0JacTei;

- BBIABUTAaThb HOBBIC HJCH, npez[naraTL OpI/IFI/IHaHBHBIG
IIoaAXOoabl 1 peIHeHI/ISI;

- CIIOCOOHOCTh HX HCIOJL30BaHHSA B IO3HABATEILHOW U

COIIMAIBLHOM IPaKTUKE

HAaCJIEACTBEHHOCTb, U3MEHYMBOCTb, JHEPrO3aBUCUMOCTD,
POCT U pa3BUTHE);

Ouosiornyeckue Teopuu: kierounas teopus 1. IlIBanHa,
M IIneiinena, P. BupxoBa; KJIOHaIbHO-CEIEKTUBHOIO
nmmyHuteta I1. Dpmux, U.1. MeynukoBa, XpoMOCOMHast
Teopus  HaciaeAacTBeHHoctH T.  Moprana, 3akoH
3aponpieBoro cxoacrsa K. bapa, aBontonmonnas teopus
Y. JlapBuHa, CUHTETUYECKAsT TEOPHs DBOJIIOLUH, TEOPUS
antponorenesa Y. /lapsuna; Teopus 6uoreoneHosa B.H.
o llentpax
KYJIbTYPHBIX

Cyxkauéna;
MHOroo0pazusi "

yuenuss H.M. Basunosa -
IIPOUCXOXKACHUSA
pacrenuii, A.H. CeBepuoBa - 0 NmyTSxX U HalpaBICHUIX
sBonroninn, B.W. BepHasckoro - o 6uocdepe;

3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO IMOKOJICHUS,
pacuIeIUIeHHs] TPU3HAKOB, HE3aBUCUMOTO HacJedOBaHUs
npu3HakoB I'. MeHnens, CUENICHHOTO HaCIeIOBAHUS
IIPU3HAKOB M HAPYILIEHU cleIuieHus reHoB T. Moprana,
TOMOJIOTHUYECKHX psAI0B B HaCJIEeICTBEHHON
m3MenunBoctn  H.HA.

paBHoBecus JIx. Xapau u B. BaitnGepra; 3apoapIieBoro

Basuiona, T€HETHYECKOIO

cxonctBa K. boapa, Ouorenernueckoro 3akoHa 3.
I'exkens, . Mromnepa);

MPUHIUIBI (YUCTOTHI FaMET, KOMIUIEMEHTapHOCTH);
npaBuia (MuHuMyma FO. JIubuxa, 5KOJOrHUECKOH
UpPaMU/Ibl YUCesl, 0MOMacChl U YHEPTUN);

runote3bl (koanepsatHoil A.M. OmnapuHa, NmepBHYHOTO
oymeona JDk. Xommeitna, wmkpochep C. Dokca,
pubdoszuma T. Yek);

- chopMHpOBaTH YMEHHSI PACKPBIBATh COJIEPIKAHHE




OCHOBOIIOJIATAIOIINX OHOJOTUYECKUX TEOPUN U TUIIOTE3:
KJICTOYHOM, XPOMOCOMHOW, MYTallHOHHOM,
ABOJIIOIIMOHHOM, TMPOUCXOXKACHHUS >KH3HU U YEIOBEKa;
BIIQJICHUE CHCTEMOH 3HaHWi 00 OCHOBHBIX METOJaX
HAy4YHOTO TO3HAHMSI, HCIOJB3YEMbIX B OHMOJIOTMYECKUX
UCCIICIOBAHMSIX  JKUBBIX OOBEKTOB U  IKOCHCTEM
(ormMcanme, wW3MEpeHWE, IMPOBEACHUE HAOJIOJACHHM ),
croco0aMH  BBISIBICHHUS U OICHKM aHTPOIIOT€HHBIX
W3MEHEHUH B MPUPOJE;

- chopMUpOBaThH yMEHUs pacKpbIBaTh
OCHOBOIIOJIATAlOIe  OMOJIOTHYECKHE  3aKOHBI U
3akoHomepHoctu (I. Mennens, T. Moprana, H.U.
Basunosa, 3. I'ekkens, @. Miomepa, K. bapa), rpanutist
UX IPUMEHUMOCTH K KHBBIM CUCTEMAaM;

- YMETb BBIJICNIATH CYIIECTBEHHBIC TPU3HAKU:

CTPOEHHSI BHUPYCOB, KJIETOK IIPOKAPUOT M DBYKAPHUOT;
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB,
OMOreo1eH030B, SKOCUCTEM U OHOCc(hephl;

CTPOCHHMSI OpPraHOB W CHCTEM OpraHOB pacTEHUH,
KUBOTHBIX, YEJIOBEKA; IMPOIECCOB >KU3HEACSITEIILHOCTH,
MPOTEKAIONIUX B OpPraHU3Max pACTEHUH, >XKUBOTHBIX H
YEJI0BEKa;

OMOJIOTHYECKHIX MPOLIECCOB: oOMeHa BEILIECTB
(Merabonu3m), MHGOPMAIIUU U TPEBpAIICHUS SHEPTHUH,
OpoXXeHHs, aBTOTPO(GHOrO U TIeTepoTPO(HOr0 THUIIOB
nuTaHus, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MeH03a,
ramMeToresesa, AMOpHOreHe3a, MOCTIMOPHOHAIBHOIO
pa3BUTHS, DPA3MHOXKEHUS, WHIUBUIYAJTBHOTO Pa3BUTHS
oprann3mMa (OHTOT€HE3a), B3aUMOJCHCTBUS  TEHOB,




rerepo3uca;  JEUCTBUH  HMCKYCCTBEHHOrO  OTOOpa,
CTaOMITU3UPYIOMIETO, JBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO oToopa; QJJIOTATPUIECKOTO u
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/ISI; BIIMSHUA
JIBUKYIIUX CHJI SBOJIONUU Ha TEeHO(OH[ MOIMYJISALNU;
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHus,
YyepeZOBaHUs HANpaBICHUH SBOIIOIUH; KPYroBOpOTa
BEIIECTB U MTOTOKA SHEPTUU B IKOCUCTEMAX;

- npuoOpecTd ONbIT NPUMEHEHUS OCHOBHBIX METOJI0B
HAay4YHOI'O IIO3HaHuA, HCIIOJIb3YCMbIX B 6I/IOJIOFI/II/II
Ha6JHOIIeHI/I$I N OIKMCAaHUA KXKUBBIX CUCTEM, IIPOLCCCOB U
ﬂBHCHHﬁ; oprannu3alvii W IPOBCACHUA OHMOJIOTNYECKOTO
DKCIIEPUMEHTA,  BBIABMIKCHHSI  THIIOTE3,  BBISBISATH
3aBHCHUMOCTH MEXIy HCCIEIyeMbIMU BEIMYHMHAMH,
OOBSACHATH TOJIyYCHHBIE PE3yJbTaThl U (OPMYITUPOBATH
BBIBOJIBI C MCTIOJIB30BAHUEM HAYYHBIX TOHSTUN, TEOPUH U
3aKOHOB;

- chopmupoBaTh YMEHHUS BBIJCIATH CYIIECTBEHHBIE
IpU3HAKU BHPYCOB, KIETOK IIPOKAPHOT U JYKApHUOT;
OJHOKJICTOYHBIX U MHOT'OKJICTOYHBIX OpraHnu3MOB, BUAOB,
OMOTeOIIeHO30B U DKOCUCTEM; OCOOCHHOCTH IMPOIIECCOB
oOMeHa BeIIeCTB U MPEBpAIICHHsS] SHEPTUU B KIETKE,
dboTocuHTE3a, IIACTHYECKOTO U  DHEPreTUYECKOTO
oOMeHa, XEMOCHHTE3a, MUTO32, Meiio3a,
OTLIIOIOTBOPEHUS, pa3BUTHUS u pa3MHOKEHUS,
WHIWBUIYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOprOBI 32 CYIIIECTBOBAHME, ECTECTBEHHOTO OTOOpa,
BHUJI000pa30BaHus, MPHUCIOCOOIEHHOCTH OPraHU3MOB K
cpeac O6I/ITaHI/I5[, BIIUSIHHUS KOMIIOHEHTOB JKOCHCTEM,




AHTPOIOIEHHBIX M3MEHEHUl B HOKOCHUCTEMax CBOEH
MECTHOCTH, KpYroBOpOTa BEUIECTB U IpEBpallleHUE
sHEeprum B Ouocdepe;

- chopMupoBaTh yMEHHUS NPUMEHSATH IOIy4YECHHBIC
3HaHUS Il OOBACHEHHMsS OHMOJIOIMYECKMX IPOLIECCOB U
SBJICHUM, M TNPHUHATAA NPAKTUYECKUX peIIeHUH B
IIOBCEJJHEBHOM ~ JKM3HM C  Ienpl0  o0ecrnedyeHus
0e30macHOCTH  CBOEr0  3JI0pOBbSI M 370POBbs
OKpYXaroIMX JIIOJeH, coOJto/ieHusl 310poBoro olpasza
JKU3HU, HOPM TpaMOTHOIO IOBEJIEHHUS B OKpY)Karolleh
IOPUPOJHON  cpene;  NMOHUMaHME  HEOOXOIUMOCTHU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHOI OMOJIOrMH U

OHMOTEXHOJIOTUH JJIA paiuoHaJIbHOI'O
MMpUPOAOITIOJIb30BAHMA; YMCHHC HCIIOJIB30BaATh
COOTBCTCTBYIOIINC APTYMCHTHI, 6I/IOHOFI/I‘I€CKYIO

TEPMHUHOJIOTHIO W CHMBOJMKY JUISI JOKa3aTellbCTBa
POJICTBA OPTraHU3MOB Pa3HBIX CHUCTEMATHMUECKUX TPYIII;
B3aMMOCBA3U OpPraHU3MOB U CPEABI O6I/ITaHI/I5[; CANHCTBA
YEJIOBEUECKHX pac; HEOoOXOJAMMOCTH 370pOBOTO 00pasa
KU3HU, COXPAaHEHUS Pa3HOOOpa3usi BUIOB U IKOCHUCTEM,
KaK  YCJIOBHS  COCYIISCTBOBAHWSI  TNPUPOIABI U
YeII0BEUECTBA;

- copMHupoOBaTH YMEHHUS pelIaTh OMOJOTUYECKHE 3a/1a4H,
COCTaBIISITh TCHOTUITUYECKHE CXEMBI CKpEIUBaHUS s
pa3HBIX TUIIOB HACJEIOBaHUS MPHU3HAKOB Yy OPTaHU3MOB,
COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB W DJHEPIrUU B
JKOCUCTEMAX (uerm IIUTaHUA, ITUIICBLIC CeTI/I), BBISABJISAATH
MNPUYUHHO-CIICACTBCHHBIC CBA3HW MCXKIAY HCCICAYCMbBIMU
OMOIOrMYECKUMU O6T)€KTaMI/I, IponecCaMu U SABJICHUSAMMU,




JIeNIaTh BBIBOJBI U MPOTHO3bI HA OCHOBAHHUH MOJYYEHHBIX
pe3yIbTaToB;

- chopMupoBaTh YMEHHS KPUTHYECKH OICHUBATH
nH(OPMALIHIO OMOJIOTUYECKOT0 COJIEPIKAHUS,
BKJIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3TUIHBIX
HMCTOYHHMKOB (CpelIcTBa MacCOBOM MH(OpPMAIIUH, HAYIHO-
MONYJISIPHBIE MaTEePUAIbl); HHTEPIPETUPOBATH ITHUCCKHUE
aCIEKTBl COBPEMEHHBIX HCCJICAOBAaHUN B OHOJIOTHH,
MEIWIIHE, OMOTEXHOIOTHH; PACCMATPUBATh TII00aThHBIC
JKOJIOTHYECKHUE POOIIEeMBI COBPEMEHHOCTH,
dbopMUPOBATh MO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3UIUIO, YMCHHE OIICHUBATh JTHYECKHUE ACIICKTHI
COBPEMEHHBIX HCCIICIOBAHUN B 00JaCTH OMOTEXHOJIOTHH
u FeHETUYECKHUX TEXHOIOT U (KTOHMpOBaHHKE,
UCKYCCTBEHHOE OTUIOJIOTBOPEHHUE, HaIpaBJIEHHOE
W3MEHEHHEe TEeHOMa M  CO3JaHHe  TPaHCTEHHBIX
OpPIraHU3MOB);

- chopmmpoBaTh yMEHHS CO37aBaTh COOCTBCHHBIE
MUCbMEHHBIE W  YCTHBIC COOOIICHHS Ha OCHOBE
OHOJIOrHYECKOM uH(pOpMaITUH u3 HECKOIbKHX
HUCTOYHUKOB, TPAMOTHO WCIIOIH30BaTh TOHATHHHBIN
amnmapat OMOJIOTHH;

- yMeTh BBIABUTATh THIIOTE3bI, MPOBEPATH  HX
AKCIIEPUMEHTAIBbHBIMUA CpPEACTBAMH, (OpMyIHpys 1LeTb
WCCJICTOBAHMsI, AaHATTU3UPOBATh MOJTYYCHHBIE PE3yIbTaThl
U JIeJ1aTh BBIBOJIBI,

- NPUHUMATh YyYacTHE B HAYIHO-HCCIICIOBATEIIHCKON
pabore TmToO OWOJOTHMH, OKOJOTMM M  MEIUIMHE,
MPOBOIUMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB U
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nyOJIMYHO TPEICTABIATh IOJTYYEHHBIE Pe3yJIbTaThl Ha
YUEHHUECKUX KOH(PEPEHIHIX Pa3HOT0 YPOBHS,

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE
CpeCTBa IIOUCKA,
aHanu3a u
UHTEpIpETaluu
UHPOpPMALIUHU U
UH(POPMAIOHHBIE
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npogeccuoHaIbHON
JeSITebHOCTH

B ob0nacTu IeHHOCTH HayYHOTO MO3HAHUSA:

- copMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAayKd M OOIIECTBEHHOI
Jaore KYJIbTYD,
MecTa B

NPaKTUKH, OCHOBAHHOTO Ha
CIOCOOCTBYIOIIETO

IIOJIMKYJIETYPHOM MHMPE;

OCO3HaHUIO CBOCTO

- COBEPIICHCTBOBAHUE SA3BIKOBOM M YMTATEIICKOW KYJIBTYPBI
KAaK CpEICTBAa B3aUMOJEHUCTBHUS MEXKIY JIOJbMH W IO3HAHUS

MUDA;
- OCO3HaHHE ILIEHHOCTH HAyYHOU [eATEIbHOCTH, TOTOBHOCTb
OCYIIECTBIISATh MPOEKTHYIO u HCCIIEJIOBATEIbCKYIO

JeSITeIbHOCTh HHAUBUYAIbHO U B TPYIIIIE;
OBnajeHne yHUBEPCATBHBIMH y4eOHBIMU IT03HABATEIHLHBIMHU
NEUCTBUSIMH:

B) paboTa ¢ uHpopmauei:

- BJIaJICTh HABBIKAMH MOJTyYeHUs HH()OPMAITUHN U3 HCTOYHHKOB
pPa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOUCK,
aHaliu3, CHUCTEeMAaTH3alMI0 M HUHTEpHpeTalnio HHPOpMaLuu
pa3INYHBIX BUAOB U (POPM IpEICTABICHUS;

- Cco3JlaBaThb TEKCThl B pa3lU4YHbIX (opmMarax ¢ Y4EeTOM
Ha3HaueHUs WHPOpMallMd U IEJIeBOH ayIUTOPHH, BBIOMpas
ONTUMAITEHYIO (hOPMY TIPECTABIICHHS U BU3yaTH3aIIHN;

- OLIEHUBAThH JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpPMAIINH, €€
COOTBETCTBHUE MMPABOBBIM U MOPAITFHO-ITHYECKIM HOpMaM;

- HCII0JIb30BaTh CpeacTBa
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEIIEHMH KOTHUTHUBHBIX,

KOMMYHUKATHBHBIX u OpraHnu3alluOHHBIX 3aga4 C

MH(OPMaLMOHHBIX "

- chopmupoBarb OLICHUBATh
uH(pOpMaLIHIO coJiepKaHus,
BKJIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUSA W3 Pa3IMYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOi MH(OpPMALIUU, HAYYHO-

YMEHHS  KPUTHYECKH
OHMOJIOrMYECKOTO

HOMYJISIPHbIE MaTepUabl); UHTEPIPETUPOBATH ITUUECKUE
acCleKThl COBPEMEHHBIX HCCIIEJOBaHMM B OuoJoruu,
MeAULMHE, OMOTEXHOJIOTHH;

- MHTEPIPETHPOBATh 3THUYECKHUE ACHEKTHI COBPEMEHHBIX
UCCIIeIOBAaHUM B OMOJIOTMH, METULIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TJI00aJbHbIE IKOJOTHMUECKUE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOUICHUIO K HUM

CO6CTBCHHYIO MMOo3uIK, yMCHUC OLCHUBATH 3TUYCCKHC

acleKThl COBPEMEHHBIX HCCIIEJOBaHMM B  00JacTH
OMOTEXHOJIOTUU U TEeHETUYECKUX TEXHOJIOTHH
(KIIOHMpPOBaHUE,  MCKYCCTBEHHOE  OIUIOJIOTBOPEHUE,
HalpaBJICHHOE W3MEHEHHWE TEeHOMa U  CO3/aHue
TPaHCTE€HHBIX OPTaHU3MOB);

- cdopMHpOBaTh yMEHHUS CO3[aBaTb COOCTBEHHBIE
NUCbMEHHBIE W  YCTHBIE COOOIIEHUS Ha OCHOBE
OuoJIOrn4YecKoi uHpOpMaLUU u3 HECKOJIBKUX
VUCTOYHUKOB, TPaMOTHO HCIIOJIb30BaTh IOHATHIHBIN

anmapat OMOJIoTHN
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coOIII0IeHNEM TpeOoBaHuU SPrOHOMUKH, TEXHUKU
0€30IIaCHOCTH, THUTHEHBI, pecypcocOepekeHusi, MPaBOBBIX U
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOHN 0€301acHOCTH;

- BJIaJICTh HABBIKAMHU PACIO3HABAHUS U 3AIIUTHI HH(DOpMAIUH,

nH(GOPMaLMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 04. DddexTuBHO

B3aUMO/ICHICTBOBATh U
paborartb B
KOJIJICKTUBEC u

KOMaHC

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIQJICHUE HaBBbIKAMH y4eOHO-HCCIIeIOBATEIILCKOMH,
MPOEKTHOM U COLIMATIBbHOM AEATEIIBHOCTH;

OBiagenue
AeMCTBUAMMU:

6) COBMECTHaA N€eATEJIbHOCTD.

YHuBEpcCajJdbHBIMU KOMMYHUKATUBHBIMHA

- NMOHMMAaTh M HCIOJB30BaTh IMPEUMYIIECTBA KOMaHAHOW H
WHAUBUAYaAIbHON paboThI;

LEJIH
U KOOPAMHUPOBATH

- IIpUHHUMATb COBMECTHOM ACATCIIBHOCTH,

OpraHU30BbIBATH JNEUCTBUAA IO €€
JOCTH>KEHUIO: COCTABJIATH IUIAH JEHCTBUN, paCIIpelesaTh POJIH
C Y4eTOM MHEHUH YYaCTHUKOB OOCYXJaThb pe3yibTaThbl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBINOJHATH pabOTy B  YCIOBUSX
peanbHOro, BUPTYaJIbHOTO "

BSaHMOHCﬁCTBHH;

KOM6I/IHI/IpOBaHHOFO

- OCYHICCTBJIAATb TO3UTUBHOC CTPATCTUYCCKOC IIOBCIACHHUC B

Pa3IMYHbIX CUTyalUsIX, MPOSIBIIATH TBOPYECTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBjaaaenue YHUBEPCAJIbHbIMHU peryJasiTHBHbIMH
JeHCTBHSIMMU:

') NPUHATHE ce0s1 U APYTUX JI0/Ieii:

- IpPUHUMATh MOTUBBI M AapryMEHTHl JAPYrHX JIOJEH mpH

- chopmupoBaTh yMeHHsA CcO37aBaTb COOCTBEHHBIE
MUCbMEHHBIE M  YCTHBIE COOOIIEHHS Ha OCHOBE
OMOI0rn4ecKon uHpopmanuu u3 HECKOJIBKUX
WCTOYHHKOB, TPAMOTHO UCIIOJIb30BaTh TOHATUUHBIN

arnmapat OHOJIOTHH,

- YyMeTb BBIJIBUTaTh THUIOTE3bl, MPOBEPATH  UX
AKCIIEPUMEHTAJIbHBIMUA CPEICTBaMU, (OPMYIHPYS IETb
UCCJICIOBAHMsI, aHATTU3UPOBATh MOJIYYCHHbBIE PE3yIbTaThl
U JIeJIaTh BBIBOJBI;

- NpPUHUMATh YydYacTUE B HAYYHO-HCCIEIOBATEIbCKON
pabore mToO OWONOTHM, OKOJIOTMM U  MEIUIUHE,
MPOBOIUMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB U
MyONUYHO TIPEACTABISTH TOJYyYEHHBIE PE3yibTaThl Ha

YUEHUYECKUX KOH(EPEHIUSIX pa3HOro ypOBHS
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aHaJIU3€e PE3yNbTATOB EATECIBHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATH MUP C MO3UIMU JPYroro
4eJI0BeKa

OK 07.
ConeilicTBOBaThL
COXPaHEHHUIO
OKpY>Karollen Cpeibl,
pecypcocOepereHuIo,
IPUMEHATH 3HaHUA 00
W3MCHCHUH KIIMMATa,
TIPUHITAITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIEWCTBOBAThH B
Ype3BbIYANHBIX
CUTYaITUSIX

B 00J1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUSA:

- ¢(hOPMHUPOBAHHOCTh 3KOJIOTUYECKOH KyJIbTYpbl, IOHUMaHHUE
BIIMSIHUS COLMAIBHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSTHUE
NPUPOJHON W COLMAIBHON Cpedpbl, OCO3HAHHE TII00ATHLHOTO
XapakTepa 3KOJIOTHYECKUX MTPOOIIeM;

- IUIAHUPOBAHHUE U OCYILECTBICHUE JECUCTBUN B OKPYKArOLIEH
Cpelne Ha OCHOBE 3HAHUsA LEJIed YCTOWYMBOIO Ppa3sBUTHUSA
YeJI0BEYECTBA;

aKTUBHOE  HENpUATHE  JCHCTBUIA,
OKpYXarollen cpene;

- YMEHHE IPOTHO3UPOBATh HEOJIArONPHUIATHBIE 3KOJIOIMUYECKHUE
NOCJIEACTBYS NPEANPUHUMAEMBIX ACUCTBUM, MPENOTBpaLIaTh

IMPHUHOCAIIIUX BpCa

HX;

- paclIMpeHHe OmbITa  JACATEIbHOCTH  3KOJOTMYECKOU
HaIpPABJIEHHOCTH;

- OBJIAJICHME  HABBIKAMH  y4e€OHO-HCCIIEI0BATEIHCKOM,

HpOCKTHOﬁ U COLIMAJIbHOMN JI€ATEIbHOCTH

- BJIAJACTH CHCTEMOM 3HAHMH 00 OCHOBHBIX MCTOAAaxX
HAaY4YHOI'O IIO3HAHUA, HCIIOJIb3YCMLIX B OHOJOrHYECKUX

UCCIIEIOBAHUSIX  JKUBBIX OOBEKTOB U  IKOCHCTEM
(omucanWe, W3MEpEHUE, TPOBEACHUE HAOIIOICHUN);
cnoco0aMH  BBISIBICHHS U OLCHKK aHTPOIOICHHBIX

W3MEHEHUH B MIPUPOE;

- YMETh BBIABJIATH OTJIMYUTEIBHBIE MPHU3HAKUA KUBBIX
CHUCTEM, B TOM 4YHCJI€ T'pUOOB, PACTCHHM, KUBOTHBIX H
YeNoBeKa; MPUCIOCOOIEHHOCTh BUJIOB K Cpe/ie OOUTaHuUs,
abMOTHYECKHX M OMOTUYECKUX KOMIIOHEHTOB IKOCHUCTEM,
B3aUMOCBSI3€M OpraHu3MOB B coo0I1ecTBax,
AHTPONIOTEHHBIX HM3MEHEHMH B JKOCHUCTEMAax CBOEU

MECTHOCTH;
- YMETbH BBIACISATH CYIICCTBCHHBIC IIpU3HAaKH
OMOJIOTUYECKUX MPOIIECCOB: obmeHa BEIIIECTB

(MeTabonu3m), WHPOpPMALIUM U TPEBPAIIECHUS SHEPTHH,
OpoXKeHMs, aBTOTPO(GHOIO U TIeTepoTPO(HOr0 THUIIOB
NUTaHusA, GOTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Me03a,
raMeToreHesa, HSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pPasBUTHS, PAa3MHOXKEHUS, WHAWBUIYAIBbHOTO pPa3BUTHS
opranu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS  TEHOB,
otbopa,
CTaOMJIM3HUPYIONIETO, JBIDKYIIETO W Pa3phIBAIONIETO
otbopa;

BUI000pa30BaHus;

reTepo3nca;  JIEWCTBUM  MCKYCCTBEHHOI'O

€CTECTBEHHOI'O AJIOaTPpHUICCKOTro u

CUMIIATPUYICCKOT'O BIIUSAHUA
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JIBIKYIIUX CUJ DBOJIONUU HAa TEeHO(OH[ TOIMYJISIINN;
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHus,
YEpEeAOBaHUs HANPABJICHUN JBOJIOLMH; KPYyroBOpoTa
BEIIIECTB U MTOTOKA YHEPTUU B IKOCHCTEMAX
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/bHON AU CHUNIIHHBI
2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

Buj yueOHoii padoThl

0O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl JUCITHIJIMHBI 171
B T.4.

OcHoBHoOeE coepxxaHue 171
BT. 4..

TEOpPETUYECKOEe 00yUeHnE 106
MPAKTUYECKHUE 3aHSITUS 34
1a00paTOpPHBIE 3aHATHS 12
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 17
MPUKJIAJTHOT0 MOYJIA)

TEeOpeTu4ecKoe o0ydyeHue 6
NPaKTUYCCKHUE 3aHATHS 8
1a00paTOPHBIE 3aHATHS 3
KoHTpoJibHbIE padoThI 2

IIpome:xxyTouHasi arTecTanus (IK3aMeH)

15



2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

HaumeHoBaHue Conep:kanue yuyeOHOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3aesioB U TeM Ja0opaTopHble U MPAKTUYECKNE 3aHATHS, MPUKJIATHOH MOAYJIb (MPU HAJIMYMH) 4YacoB | KOMIIeTEHUHH
1 2 3 4
Pazgea 1. KiteTka — cTpyKTYPHO-(PYHKUIMOHAJIbHASI € IMHUIIA )KUBOTO 48
Tema 1.1. OcHoBHoOe coepkaHue 3
buoJjiorus kak TeopeTnueckoe o0yueHue: 3
HayKka 1 buonorus kak Hayka. CBs3b OMOJIOTUU C APYTUMU HayKaMu: Ouoxumusi, Onopusrka, OMOHUKA,
reHoreorpadus u ap. OK 02
2.Ponb 1 MecTo 6nonoruu B pOpMHUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUpPA. 3HAUCHUE
OMOJIOTMYECKUX 3HAHUH.
3.Hctopus 6uonoruu. 3HaueHHe MUTOIOTHHU ISl Pa3BUTHUSI OMOJIOTHH Y TIO3HAHUS MPUPOJIBL. MeTo bl
IUTOJIOTUN: MHKPOCKOITHUS, XpOMaTOrpadus.
Tema 1.2. O0mas | OcCHOBHOe coJepkaHue 3
xapakrepucTuka | Teopernueckoe o0ydyeHue: 3
KAHA 4.Paznoo6pasue 6uocucreM. Opranuszanus OMOIOTHYECKUX CUCTEM.
5.YpoBHM OpraHu3aluy OMOCUCTEM: MOJIEKYISIPHO-TeHETUYECKUN, OPraHOMIHO-KJIETOYHBIH, OK 02
OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIHN (OMOTreoeHOTHYECKU ), OMOC(hEPHBIH.
6. Hayku, uzyydaronye 6uojgornueckiue 00beKThl Ha pa3HbIX YPOBHSAX OpraHu3anuy xxu3Hu. Oomas
XapaKTepUCTHKA )KU3HH, CBOIMCTBA KUBBIX cucteM. [Ipoiecchl, mpoucxoasiiye B GuocucreMax
Tema 1.3. OcHoBHOE cogepkaHue 9
Bunonornyeckn Teopernueckoe o0yueHnue: 6
BA’KHbIC 7. Xumudeckuii cocTaB kKieTku. Heopranmdeckue BemecTBa KJIESTKH, X OMOJIOTUYECKAs POJTb.
XHMHIECKHE 8.Opranuyeckue BemlecTBa KieTku. buonornyeckue nonumepsl. benku. CTpykTypa U GyHKIINH OETKOBOU OK 01
COeIUHEHM S MOJIIEKYJIBL. OK 02
OK 04

9.®DepMeHTHI, MPUHITAI UX IeUCTBUA. YTIeBObl. buonornueckue GyHKIIUU YTIIEBOIOB.

10.JIunuaer. O6muii ian ctpoenus. ['uapoduisHo-ruapodobHbIe cBolicTBa. Kitaccudukamus Tunmmos.
buonorunueckue GpyHKINUN TUMTHUIOB.

11. VaeBomsl




12.Ctpoenune monekynsl AT®. buonornueckue pynkunun ATD

HpaKaneCRne 3aHATHA:

13. ButamMuHBI 1 OMOJIOTHYECKN aKTUBHBIE T0OABKH, MX 3HAYCHHE B KU3HU OPTaHMU3Ma 4YelioBeKa. [ uro u
ABUTAMUHO3BI UX [TOCJIEICTBUS.
14.Pemenue TeCTOBBIX 3aJaHUN

JlaboparopHble 3aHATHSA:

15“Omnpenenenne Buramuaa C B IPOAYKTaxX MUTAHUS 3arloIHEHHE padoyeil TaObIuIlbl, HHTEPIIPETAIUs
HaOJII0aeMBIX SIBIICHUH, (POPMYIHPOBAHNE BHIBOJIOB

16.JTabopatopHas padora « uapopmibHO-THIPO(HOOHBIE CBOWCTBA JIMITHIOBY
[TonroroBka BapuaHTOB OIBITA, HAOIFOICHUE U3MEHEHHSI PACTBOPUMOCTH JIUIIHIOB, 3all0JTHEHUE pabodei
TaOJUIIBI, HHTEPIIPETAIMSI HAOII0JaeMBbIX SIBJICHUH, (POPMYyITUpOBaHKE BHIBOJIOB

Tema 1.4. OcHoOBHOE co/lep:KaHue

CrpykTypHO- TeopeTnueckoe odyueHnue:

¢ynxkuuonanbuas | 17Knerounas teopus (T. IlIBann, M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJI0KEHHSI COBPEMEHHOM
OpraHu3anus KJICTOYHOU TEOPHH.

KJIETOK

18.Tumsl KIETOK: SyKapuoTHUEeCKas U pokapuoTuyeckas. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK
9YKapHOT (PacTUTENbHOMN, )KUBOTHOM, rprOHOIT). CTpoeHue NpoKapruoTHUecKoi kieTku. OcoOeHHOCTH
CTPOEHUS TeTepoTPO(HON U aBTOTPOPHOM MPOKAPHOTHIECKUX KIIETOK.

19.Ctpoenue ninazMaTuueckoi MeMOpaHbl. TpaHCIOPT BEIIECTB uepes3 MIa3MaTuyeckyo MeMOpany:
MACCUBHBIN U aKTUBHBIN. DHJIOIMTO3: MUHOLUTO3, GaronuTo3. DKk301UT03. OO0I0YKa WM KIIETOUHAs
creHka. CTpyKTypa U QYHKIIMH KJIETOYHOIN CTEHKU pacTeHUi, TpuOoB

20. Huromna3ma. [{lutozons. Llutockener. OqnomeMOpaHHbIe OPTraHOUIBI KJIETKH: dHI0TIa3MaTHYECKast
cetb (OIIC), anmapat ['onb1kH, TU30COMBI, IEPOKCHCOMBI, BAKYOJIU PACTUTEIBHBIX KIETOK.
21.Ctpoenue 1 GpyHKIIMH OTHOMEMOpAHHBIX OpraHOMI0B KieTKu. Kierounsrii cok. Typrop.
ITomyaBTOHOMHBIE OPTraHOUAbI KJIIETKU: MUTOXOHJIPUH, TIACTUBI: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEMKOILIACTHI, X CTPOEHHUE U (YHKIIUU.

22. SlnepHsblil anmapaTt KJIE€TKU, CTPOEHHE U (PYHKIUH.

HememOpanHbie opraHOUIbI KJIETKA: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUYHbIN HeHTp. OpraHouabl
JBYDKEHUS: pECHUYKH ¥ KTYyTUKH. CTpoeHre M (PyHKIIMH HEMEMOPaHHBIX OPTaHOUIOB KIETKU

OK 01
OK 02
OK 04
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JlaGopaTopHbie 3aHATHA: 2

23.JIabopatopHas pabora «CTpoeHHUE KIETKH (PacTeHUs, )KUBOTHBIC, TPUOBI) M KJIICTOYHBIC BKITFOUCHHUS
(xpaxMai, KapOTUHOUbI, XJIOPOILIACTbI, XPOMOILIACTHI)»

[IproGperenue omnbITa MPUMEHEHUS] TEXHUKU MUKPOCKOITUPOBAHUS IIPU BBITIOJTHEHUH JTaOOPATOPHBIX padoT.
[ToaroroBka MUKpoOMpenapaToB, HAOIIOJEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE PAa3InIUi MEXKIY
M3Yy4aeMbIMU 00bEKTaMH, HHTEPIpEeTaIysl HA0II0AaeMbIX SIBJICHUH, (OPMYITUPOBAHUE BHIBOIOB 2

24 .J1abopatopHnast paborta «IIponuiiaemoctb MeMOpaHsbl (1J1a3MOJIN3, IETIA3MOIIU3)»

[Tpuobperenue onbiTa MPUMEHEHHS TEXHUKA MUKPOCKOIIMPOBAHUS TPH BBHITIOJIHEHUH JTAOOPAaTOPHBIX PadoT.
HOHFOTOBK& MUKpPOIIpEriapaTosB, Ha6JIIOI[eHI/IC C MIOMOLIbIO MUKPOCKOIIA, BBIABJICHUC pa3n1/1q1/1i/’1 MCKOY
M3y4aeMbIMU 00bEKTaMH, MHTEPIPETays HaOII01aeMbIX SBICHHHA, (POPMYITHUPOBAHUE BHIBOJIOB

Tema 1.5. OcHoOBHOE co/lep:KaHue 7

CrtpykTypHO- Teopernueckoe o0yueHue: 4

(pyHKIHOHAIBHBI | 25.CTpoeHHE XPOMOCOM. XPOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTUYHBIC U HETOMOJIOTUYHBIC XPOMOCOMBI,

e (hakTopbI TaIuTOWTHBIA U JUTUIOWIHBIN Ha0op.

HacjaeacrBeHHocT | 26.Hykneunossle kuciotel. JIHK u PHK. Ctpoenune HykinenHoBbIx KucioT. Hykneotusl.

U KomiiemeHnTapHbie a30THUCTbIE OCHOBAHMUSL.
27. IlpaBuno Yapradda. Crpykrypa JJHK — nBoiinas crimpains. MecToHaxoXIeHHEe U OMOJIOTHYECKUE OK 01
¢ynkuun JJHK. JTHK-3kcneprusa. OK 02
28.Buast PHK. ®ynkiuu PHK B kietke
IIpakTnyeckue 3aHATHA: 3

29.Pemienne 3aa4d Ha ONPeEICICHNE TIOCIEA0BATEIbHOCTH HYKJICOTH IOB
30. Pemienue 3a7a4 Ha ornpeieIeHHe MOCIe0BATEIbHOCTH HYKJIEOTHI0B
31. Perttenye TeCTOBBIX 3aJaHUI

Tema 1.6. OcHoBHOE coaep:xaHue 6

Ipoueccnl Teopernueckoe o0yueHue: 4

MATPUYHOI'O 32 .Matpuussiii cunte3 JJHK — permmkanus. [Tpuannner perumkanuu JIHK. Mexanausm perumkanun JITHK. OK 01
CHHTE3a Penapanus JIHK (nopennexaTnBHas, HOoCTpeIuieKaTuBHAas ). Peakiiyy MaTpu4HOToO CUHTE3a. OK 02

33.IIpuHIMI KOMIIJIEMEHTAPHOCTH B peakiusax MarpuuHoro cuHresa. JJHK v ressr.

34.I'eneTnueckuit Koj, ero cBoiictBa. Tpanckpunuus — marpruunbiii cuHTe3 PHK. Tpancnsanus n e€ stansl.
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YcnoBus 6nocuHTe3a Oernka.
35.Crpoenue T-PHK u komupoBanrne aMuHOKHCIOT. Posib pubocoM B OnocuHTe3e Oenka

HpaRTn'{ecmle 3aHATHUSA:

36.Pemenue 3a1ay Ha onpeeieHre MOCaeA0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJie OeliKa.
37.Pemenue 3a1au Ha ONMpeIeIeHUE TIOCIE0BATEIIbHOCTH aMHHOKHCIIOT B MOJICKYJIe O€lKa B CiIydyae
HW3MEHEHUS Mocae0BaTebHOCTH HYyKIeoTu0B JJHK

Tema 1.7.
HekeTouHble
(opmbl Ku3HU

OcHoBHoOe coepkaHue

TGOPGTI/I‘IGCKOQ oﬁyqe}me:

38.Bupychl — HEKJIETOUYHBIE (JOPMBI KU3HU U O0JIUTaTHBIE Tapa3uThl. CTPOCHHUE MTPOCTHIX M CIIOKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTepuodaron. XKusnennsiit 1uki JJHK-coaepxkamux Bupycos, PHK-
coJiep>Kalux BUPYycoB, Oaktepuodaros. BUY, renaTut yenoseka.

39.bakrepun. OOmas xapakrepuctuka. [lonarue mramMm. Bupycel u 6akTepun: CX0ACTBA U pa3IUiUs

HpaKanecmle 3aHATHUSA:

40.Bupycusbie u 6akTepraibHble 3a00eBaHus1. OOIIMe MPUHIIUITBI UCITOJIB30BAHUS JIEKAPCTBEHHBIX
BemiecTB. OcoOOEHHOCTH MPUMEHEHUS] aHTHONOTHKOB.

41.IlpencraBieHue yCTHbIX COOOLIEHU ¢ MPEe3eHTALUEN, IOATOTOBJIEHHBIX 11O IEPEYHIO0 HCTOYHUKOB,
PEKOMEHI0BAaHHBIX MPEIO1aBaTENEM

OK 02
OK 04

Tema 1.8.

OOMeH BelecTB U
npeBpaiieHue
JHEPIruHU B KJIETKe

OcHoBHOE cogepkaHue

TeopeaneCKoe oﬁyqeﬂue:

o1

42.AccuMWISIHs ¥ JUCCUMUJIISIUS — TBE CTOPOHBI MeTabomu3Ma. THItbl o0OMeHa BEIIeCTB: aBTOTPOHBINA 1
reTepoTpo(HbIN, a3pOOHBIN U aHA3POOHBIH.

43.9unepreruyeckoe odecrieueHre KieTku: npespamienne AT® B 00MeHHBIX mpoiieccax. DepMEeHTaTHBHBIHN
XapakTep peakluid KIeTOYHOTo MeTaboIr3Ma

44 IlepBUYHBIM CHHTE3 OpPraHUYECKHUX BEIECTB B KieTke. [Inactuueckuit oOMeH.

45.DotocuHTe3. XeMOoCcHHTe3. AHa’pOOHBIN SHepreTudeckuii oOMeH. AHaIpoOHbIe opraHnu3Mbl. bpoxenue,
aBTOTPO(HBIN U reTepOTPOGHBIN TUI MUTAHUS.

46.AHa’p0OOHBIC MUKPOOPTAaHU3MBI KaK 00bEKTHI OMOTEXHOJIOTHH. DTaIlbl JHEPTrETUIECKOTO OOMEHA.
['muxonn3. buosnornueckoe OKUCIEHNUE, NN KJIETOYHOE JIbIXaHUE

OK 02

Tema 1.9.
KuzneHHbIi

OcHoBHOE coaepxaHue

Teopernueckoe o0yueHnue:

OK 02
OK 04
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HUKJ KJIETKH.
Muto3. Meiio3

47 KneTrouHslil IIUKII, €ro Iepuo il U perysnus. [lepuoast nuaTepdasbl UX 0COOCHHOCTH.
HuddepeHunanuis KISTKH U apecT KIETOYHOTO IUKIIA.

48.[denenue kiaeTku — Muto3. CTaguy MUTO3a U TPOUCXOSIINE Mpoliecchl. KapuokuHe3 U IIUTOKUHES.
buonornueckoe 3Ha4eHUE MUTO3A.

49.Meii03 — peaAyKIIMOHHOE JefeHne kieTku. Ctaauu mernosa. Meito3 — 0CHOBa MOJI0BOI0 Pa3MHOXKEHUS.
[ToBenenue xpomocom B meito3e. Kpoccunrosep. buonorudeckuii cMbici Meiio3a. D dexTsl Meiio3a. Meiio3
B JKU3HEHHOM ILIMKJIE OPIraHU3MOB

Kountpoasnas padora
MoneKkyapHbId YPOBEHb OpraHU3alluH JKHUBOTO

Pa3nen 2. Ctpoenue u GpyHKUMH OPraHnu3mMa

58

Tema 2.1. Conep:xkanue
Crpoenne IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COICPKAHNE TEOPETHYECKOr0 00y4eHHs
Opranusma 50.0OnHOKIETOYHBIE OpraHu3Mbl. KosloHMabHbIe OpraHu3Mbl. MHOIOKJIETOUHBIE OpraHu3Mbl. B3auMocBs3b
4acTe MHOTOKJIETOYHOIO oprannsma. OyHkmus.
51.0prasbl ¥ CUCTEMBI OPraHOB. Anmaparbl OpraHoB. ['oMeocTa3 opraHu3Ma u ero mojAep>KaHue B OK 02
IIPOLIECCE KU3HEACATENBHOCTH. OK 04
52.@yHKUMOHAIBHASA cUCTEMA OpraHoB. TkaHu pacTeHui. TkaHU )KUBOTHBIX U 4yesioBeka. OpraHsl K.
pacteHnid. Oprasel 1 CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JIOBEKa. 3
53.HaveHue onopsl, IBUKEHUS, TUTAHUS, IbIXaHUs, TPAHCIIOPTA BELIECTB, BhIJCICHHMS], 3aIlIUThl. 3HAaUEHUE
IIPOSIBJIEHUS Pa3IpakKUMOCTH U PETYJISALNN
OcHoBHOE cogepkaHHe NPAKTHYECKOT0 3aHATHA:
54Teopus KIOHAIBHO-CeNIeKTUBHOrO UMMyHHTeTa [1. Dpnuxa, 1.U. MeunukoBa. Cool1ieHue ¢
Mpe3eHTaluen
55.Mupexunonnsle 3a001eBaHus U dNuAeMus. Baxkneilume snmuaeMuu B UICTOPUH Y€JIOBEUECTBA.
Baknunanus kak npoduinakTika nHGEKINOHHBIX 3a0oneBannii. CooOuieHne ¢ mpe3eHTanuen
56. Pemenne TeCTOBBIX 3alaHUH
Tema 2.2. Conepxanue OK 02
DopMbl IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHNE TEOPETHYECKOro 00yUeHHu sl IK...
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Pa3sMHOKeHH s 57.@opMbl pa3MHOKEHUST OPraHU3MOB. becrooe u moinoBoe pasMHOKeHHE. BUbl Oeconoro
OpPraHu3MoOB Pa3MHOXKEHHUS: IPOCTOE JIEJIEHUE HAABOE, IOUKOBAHUE, PA3MHOKEHHUE CIIOPAMH, BETETaTUBHOE 5
pasMHOXeHHe, pparMeHTanus, KIOHUPOBAHHUE.
58.I1onoBoe pa3MHOKEHUE.
Tema 2.3. OcHoOBHOE co/lep:KaHue 6
OHnrorene3 Teoperuueckoe o0yueHue: 6
KUBOTHBIX U 59.I'ameTorenes y »kuBoTHbIX. CriepMaToreHe3 u oorenes. CTpoeHHE MOJOBBIX KIETOK. 3
yeJsioBeKa 60. Ortog0TBOPEHNE M SMOPHUOHAIBHOE Pa3BUTHE )KUBOTHBIX. OK 02
61. [TapreHorene3. OmOpuorenes (Ha mpuMepe JaHeTHuka). Ctaauu SMOpUoOTreHe3a OK 04
62.Poct u pa3Butue xuBoTHbIX. [locTamMOpuoHanbHelii nepuos. IIpsmoe u HenpsMoe pa3BUTHE. 3
63. PazButue ¢ Metamop(o30M y 6€CrI03BOHOUYHBIX U IO3BOHOYHBIX )KUBOTHBIX. CTauu
OCTAMOPHOHAIIBHOTO PAa3BUTHUS Y KMBOTHBIX U YEJIOBEKA.
64. [lepuonbl oHTOrEeHE3a yesnoBeka. buonornyeckoe crapenue u cmepth. ['epoHTOIOTUSA
Tema 2.4. OcHoBHOeE coep:kaHue 3
Omnrorenes Teopernueckoe odyueHnue: 3 OK 02
pacrenuii 650" .amerodur u ciopodut. PazMHOXKEHHE U pa3BUTHE BOJOPOCIEH. OK 04
66.Pa3mMHOKEHNE U pa3BUTHE CIIOPOBBIX pAaCTEHUI.
67.Pa3zMHOXXEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. [lepnonbl oHTOreHE3a pacTeHui
Tema 2.5. OcHoBHOE cogepkaHue 4
OcHoBHBIE TeopeTnueckoe o0yueHue: 4
MOHSATHSA 68.I'eHeTnKa Kak HayKa O HACJIEACTBEHHOCTH W U3MEHUMBOCTH OpraHn3MoB. OCHOBHBIE TE€HETHYECKHE
reHeTHKH HOHATHS ¥ cUMBOJIEL 'en. [enorun. denorur. OK 02
69.AmienbHbIe FeHbl. AJbTepHATUBHBIE PU3HAKU. [JOMUHAHTHBIN U pelleCCUBHBIN MPU3HAKH.
70.I'omo3urota u rerepo3urora. Yucras nunus. [ nbpuasl.
71.0OcHOBHBIE METO/IbI TEHETHKH: THOPHUI0JIOTUIECKUH, IINTOJIOTHUECKUE, MOJIEKYIIIPHO-TEHETUYECKHE
Tema 2.6. OcHoBHOe coiep:KaHue 7
3akonomepHocTu | Teopernueckoe o0yueHue: 4 OK 02
Hacj1e10BaHusl 72.3akoHOMEpHOCTH 00pa3oBaHus rameT. 3akoHbl ['. Menaensa: MonoruOpunnoe ckpenuBanue. [Ipasuio OK 04
IK...

AOMUHHPOBAHUA.
73.3akoH CI(I/IH006p33I/I${ MEPBOT0 MOKOJICHUH. 3akoH pacliCIJICHU S ITPU3HAKOB. I_[I/ITOJ'IOI‘I/ILICCKI/IC OCHOBBI
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MOHOTHOPHUIHOTO CKPEIIUBAHHUS.
74.I'unioTe3a YUCTOTHI raMeT. AHATU3UPYIOIee CKpemuBanue. JJuruopuaHoe CKpenuBaHue.
75.3aK0H HE3aBUCHUMOT'0 HACJIEI0BaHUS pU3HAKOB. [lonmurnbpuHoe HacaeI0BaHNE U €r0 3aKOHOMEPHOCTH

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS:

76.Pemienue 3a1a4 Ha onpeieNieHUe BEpPOSITHOCTH BOZHUKHOBEHUS HACIIEACTBEHHBIX IPU3HAKOB MIPH
MOHOTHOPUIHOM U IUTHOPUAHOM CKPEIIMBAHUN

77. Pemenue 3a1a4 NOTUTHOPHIHOE W aHAIM3HPYIOIIEE CKPEIIUBAHNUE, COCTABIICHHE T€HOTUITNYECKUX
CXEM CKpEIIBaHUs

76. Pemienne TECTOBBIX 3a/IaHUM

Tema 2.7.
B3anmoneiicrBue
T'eHOB

OcHoBHOE€ CoAECpKaAaHUEC

Teoperuueckoe od0yueHnmue:

77.]'eHoTHN KaK IIeJIOCTHAs cucTeMa. MHOKECTBEHHOE ACHCTBHE I'€HOB.
78.1lnetorponusi. MHOKECTBEHHBIN ajuienn3M. B3anmoneicTBrue ajiieIbHbIX T€HOB.
79.KonomunupoBanue. BzaumoelictBue HeajlielbHbIX TeHOB. KOMIUIEMEHTapHOCTD.
80. Dnucras. [lonumepus

IpodeccoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHME MTPAKTHYECKOTO 3aAHATHS

81.Pemienne reHeTHYECKHX 337]a4 Ha ONpeieNieHue BEPOSITHOCTH BO3HUKHOBEHHS HACTIEICTBEHHBIX
MPU3HAKOB MIPU PA3TMUHBIX TUIIAX B3aUMOICHUCTBUS I'€HOB Y YEIOBEKA.

82.Pemienue 3a1a4 Ha onpeielIeHHe BEPOSITHOCTH BOSHUKHOBEHHS HACTIEICTBEHHBIX TPU3HAKOB MpHU
Pa3IMYHBIX TUIAX B3aMMOJCHCTBHSI T€HOB, COCTABIIEHUE TEHOTUITMYECKUX CXEM CKPEIUBAHUS

83. BoinojiHEHWE TECTOBLIX 3aJaHUi

OK 01
OK 02

Tema 2.8.
CuensieHHoOe
HaCJIeOBaHHE
NPU3HAKOB

OcHoBHOE CoACpKaAHUEC

Teopernueckoe o0yueHnue:

84.3akonnI T. MopraHa. CI.[CHJ'ICHHOC HACJICJOBAHUC I'CHOB, HAPYUICHUC CIICTIJICHU. XpOMOCOMHa}I TCOpHUA
HaCJICICTBCHHOCTH.

85 I'ereTnueckoe KapTUpPOBaHUEC XpPOMOCOM. Hcnons3oBaHue KpPOCCHHTOBEpA AJid COCTABJICHUA
TFCHETUYCCKUX KapT XPOMOCOM

IIpodeccuonanbHO-0pHMeHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOT0 3aHATHSA:

86.Penienne reHeTHYecKuX 3a/1a4 Ha OMPEEIeHNE BEPOATHOCTH BOSHUKHOBEHHUS HACIIEACTBEHHBIX
MIPU3HAKOB MIPH CLIETNIEHHOM HACJEI0BAHUH Y YEJIOBEKA, COCTABIIEHUE T€HOTUITMYECKUX CXEM CKPEILIMBAHUS

OK 01
OK 02
[K...
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87. PelieHue reHeTUUECKUX 3ala4 Ha ONpeCaACIICHUC BCPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX
IMPHU3HAKOB IIPU CLUCIINICHHOM HACJICJOBAHUH Yy UCJIIOBCKA, COCTABJIICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

Tema 2.9.
I'eneruka nmoJjia

OcHoOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue:

88.XpOMOCOMHBIN MEXAHU3M OMPEICTICHUS TT0J1a. AYyTOCOMBI U MOJOBBIE XpPOMOCOMBI. ['OMOramMeTHbIN 1
reTeporaMeTHBIN I10J1.

89.I'eneTnueckas CTpyKTypa MoJOBbIX XpoMocoM. HacnieoBanre Mpu3HAKOB, CLIETICHHBIX C IOJIOM OK 01
IIpakTuyeckue 3aHATHSA: OK 02
90.Pemienue 3agau Ha onpeieeHue BEpPOSITHOCTH BO3SHUKHOBEHUS HACIIEICTBEHHBIX PU3HAKOB,
CLIETIJICHHBIX C [10JIOM, COCTaBJIEHUE F€HOTUIIMYECKUX CXEM CKpEIIUBaHUS
91. Pemenue 3a1a4 Ha onpeesieHue BEPOATHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHbBIX IPU3HAKOB,
CLIETIJICHHBIX C [10JIOM, COCTAaBJIEHHE FTeHOTUIIMYECKUX CXEM CKpEIIUBaHUS
Tema 2.10. OcHoBHOE coep:kaHue
I'enernka TeopeTnueckoe odyueHnue:
yeJioBeKa 91.Kapuotun uenoBeka. MeTo/ bl U3y4eHHs TEHETUKHU YEI0BEKa: TeHealoTHYeCcKui, OIM3HEOBbIH,
LUTOr€HETHUECKUH, OMOXMMUYECKUH, TOMYIALNOHHO-CTaTUCTUYECKHH.
92.HacnencrBeHHble 3a00J1€BaHUs YeI0BeKa. | eHHbIE U XpOMOCOMHBIE 00JIe3HHU YenoBeka. bosesHu ¢ OK 01
HACJIEICTBEHHON ITPEIPACIIOI0KEHHOCTBIO. OK 02
93.3HaueHnre MEUIIMHCKON F'€HETUKHU B MPEJOTBPAILIEHUH U JICYEHUH FeHETUYECKUX 3a00IeBaH yeloBeKa
IIpakTnyeckune 3aHATHA:
94 PenieHue 3aa4 Ha ONpeieNieHUe BEPOSITHOCTH BOZHUKHOBEHUS HACIIEACTBEHHBIX IPU3HAKOB, UCTIOIb3YsI
METO]Ibl TEHETUKH Y€JI0BEKA, COCTABIIEHNE TEHOTUIMYECKUX CXeM cKpemunBanus. 95 .1Ipencrasnenne
YCTHBIX COOOILEHUH ¢ pe3eHTalueil 0 HacIeICTBEHHBIX 3a00JI€BaHUsAX YelOBeKa
Tema 2.11. OcHoBHOe coaepkaHue
3akonomepHocTu | Teopernueckoe o0yueHue: OK 01
U3MEHYMBOCTH 96.B3aumMozeiicTBre reHoTUIa 1 cpebl npu popMupoBanuu ¢penorumna. MizMeH4nBoCTh MPU3HAKOB. OK 02
KauecTBeHHBIE U KOJIMYECTBEHHbIE MMPU3HAKHU. BHUIbI ©3MEHUMBOCTHU: HACNIEACTBEHHAs U HEHACIIEACTBEHHAs. OK 04

97.3aKk0H TOMOJIOTUYECKUX PSAZOB B HaciencTBeHHO m3menunBocT (H.H. BaBuos).
Monudukarnontas, uiv GEeHOTUNTNYECKasT K3MEHYUBOCTh. Polb cpepl B MOAU(DHUKAITMOHHOM

23




n3meHunBocTH. HopMma peakuuu nmpusHaka. BapuanuoHHBIN psl ¥ BapualMOHHAas KpuBasl. XapaKTepUCTHUKA
MOIU(DHUKAITMOHHON H3MEHUYUBOCTH

98. Haciencreennast, Wiy reHOTUIINYECKAsI N3MEHYNBOCTE. KoMOMHATHBHAS N3MEHYHUBOCTD.

MyTauroHHas U3MEHUYUBOCTh. BUIbI MyTallMil: TEHHBIE, XPOMOCOMHbBIE, T€HOMHBIE. [[pUUnHbBI
BO3HHUKHOBEHUSI MyTalliid

IIpakTHYeckHne 3aHATHSA: 2
99.Pemienue 3aa4 Ha ONpee/IeHUE TUIIa MyTallUK IIPU [Iepeiade HaclIeICTBEHHbBIX TPU3HAKOB,
COCTaBJIEHHE FEHOTUIINYECKUX CXEM CKpELIMBaHUS
100. Pemenue 3a1a4 Ha onpeesieHUe TUIIA MyTallK [IpY [epeaye HacaeACTBEHHbIX IPU3HAKOB,
COCTaBJICHHE F€HOTUIINYECKUX CXEM CKpELIMBaHUS
Tema 2.12. OcHoOBHOE co/lep:KaHue 2
Cenexknus Teopernueckoe odyueHue: 2
OPraHu3MoB 101.Cenekuus kak Hayka. MeTo/ bl celneKIMOHHOM paboThl. ['ereposuc u ero npuuunsl. MickyccTBeHHbII OK 01
0TOOp: MAaCCOBBIN ¥ HHIUBUYaTbHBIA. JTaNbl KOMOMHAIIMOHHOW cenekiuu. CopT, mopo/ia, ImTaMM OK 02
102.AnropuT™bl pelieHue 3a/1a4 Ha ONPE/IesIEHNE BO3MOKHOTO BOSHUKHOBEHHS HACIIEICTBEHHbIX
MIPU3HAKOB IO CEJNEKIMH, COCTaBIEHUE T€HOTUITMYECKUX CXEM CKPELUBAHUS
KonTposbnas padora 2
103.Ctpoenue u GyHKLIUU OpraHu3mMa
104 CtpoeHnue U GyHKLIUU OpraHu3Ma
Pa3nen 3. Teopusi 3BoJ1I0uMH 18
Tema 3.1. OcHoBHOE coep:kaHue 2
Hcropus Teopernueckoe o0yueHnue: 2
3BOJIIOIIMOHHOI0 105.11epBrie 3BOMIOLMOHHBIE KOHIENUIUU. [ pagyanuctuueckas sBononmonHas konuenuus XK.b. Jlamapka.
yueHust JBmxymiue cuibl aBoitonnu. Kpeanronusm u tpanchopmusm. Cucremaruka K. Jluanaes u e€ 3HaueHue Ais OK 02
(hopMUPOBaHUS UJIEU IBOTIOIIUN OK 04

106.1Ipeanockuik BOSHUKHOBEHUS JapBUHKA3MA. DBOJIOLUS BUOB B pupoje. bopn0a 3a cyiiecTBoBaHue.
EctectBennslit oroop. JJuBeprenius npusHakoB U BU1000pa3oBanue. OCHOBHBIE MOJI0XKEHUS
cuHTeTH4YecKoil reopuu sBosonnu (CTI). Ponb 3BostonimonHoi Teopun B GopMHUpPOBAaHUH HAy4YHOM
KapTUHBI MUpa
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Tema 3.2.
MuxposBoJronus

OcHoBHOe coepkaHue

TGOPGTI/I‘IGCKOQ oﬁyqe}me:

107.MuKpo3BOJIOLKS U MAKPOIBOJIIOLMSI KaK ATAIbI BOJIIOIMOHHOrO Mpoliecca. ['eHeTnyeckiue OCHOBBI
sBOIIOLIMU. MyTanuu 1 KOMOMHAIIUH KaK JIEMEHTapHbIN 3BOJIIONMOHHBIN MaTtepual. [lomynauus kak
JJIeMEHTapHasi €IUHUIA SBOTIOIUH.

JBmxymiue cuibl (pakTophl) HBOIONMHA. MyTallMOHHBIN MPOIECC U KOMOMHATUBHASI U3MEHUHUBOCTb.
Murpanus. M3oasmus nomysuii: reorpaguyueckas (IpoCTpaHCTBEHHAs ), OHOIornyecKas
(penpoayKTHBHAs).

108.EcrecTBeHHBIN 0TOOp — HanpaBIsirouid hakrop sBororuu. bopr0a 3a cymecTBoOBaHNE KaK MEXaHU3M
JIEHUCTBUS €CTECTBEHHOTO 0TOOpa B nonyisnusax. Bug u ero kputepun (rpusHaku). BugoodpazoBanue kax
pe3yJIbTaT MUKPO3BOJIIOLIMU

OK 02

Tema 3.3.
MakposBoaronus

OcHoOBHOE co/lep:KaHue

Teoperuueckoe od0yueHnmue:

109.MakposBoatonus. @opMbl U OCHOBHBIE HanpasieHus: MmakposBosonuu (A.H. Cesepuos). [lytu
JOCTHXKEHHS OMOJIOTHYECKOTO mporpecca: apoMopdos, naunoananramnus, oodmias nereaepamus. 110.Meroms
M3Y4YEHUSI MaKpO3BOJIIOLMH. 3aKOH 3apobiiieBoro cxoacTa (3akoH K. bapa). buorenernueckuii 3akon (3.
I'exkensb, @. Mromep). O6mue 3akoHOMEPHOCTH (TIpaBUIIa) SBOTIOIUN

OK 02

Tema 3.4.
Bo3HukHoBeHUE U
pa3BUTHE )KU3HHU
Ha 3emJie

OcHoBHOE cogepkaHue

Teopernueckoe o0yueHnue:

111.I'umoTte3sl U TEOpUM BOSHUKHOBEHUS KU3HU Ha 3eMJIe: KpeallmoOHU3M, CaMOITPOU3BOJILHOE
(crioHTaHHOE) 3apOXKICHNE, CTAllMOHAPHOE COCTOSIHUE, TaHCcTiepMusi, buono33. Hayano oprannyeckoit
sBostoMH. [TosiBleHre nepBbIX KIETOK. DBOIIOIMS METa00IU3Ma.

112.9Bomronust nepBrIX Ki1eToK. [IpokapuoTsl u sykapuoTsl. [Iporcxoxk/ieHne MHOTOKJIETOUHBIX
OpraHu3MoB. BO3HMKHOBEHNE OCHOBHBIX LIapCTB AYKapUOT.

OCHOBHBIE YEpTHI BOJIOLNUN PACTUTENBHOIO MUpa. OCHOBHBIE YEPTHI ABOJIIOLIMY KUBOTHOTO MHUpa

IIpakTHYecKkHe 3aHATHSA:

113.IlpencraBiieHre YCTHOTO COOOIIICHUS U JICHTH BPEMEHHU IO OCHOBHBIM dTariaM BO3HUKHOBEHUS U
Pa3BUTHS KUBOTHOTO M PACTUTEIHLHOTO MUPA, MOJTOTOBICHHBIX IO TIEPEUHIO HCTOYHUKOB,
PEKOMEHIOBaHHBIX MPEToAaBaTeIeM

114. TlpencraBieHne yCTHOTO COOOIICHHS M JICHTHI BPEMEHH 10 OCHOBHBIM 3TaraM BO3HUKHOBEHUS U

OK 02
OK 04
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Pa3BUTHA )KUBOTHOT'O U paCTUTCIIBHOI'O MUpa, MOATOTOBJICHHBIX 10 MCPCYHIO UCTOYHUKOB,
PCKOMCHAOBAHHBIX IMPEIIOAaBaTCIICM

Tema 3.5.

OcHoOBHOE co/lep:KaHue

IIpoucxoxnenue

Teopernyeckoe o0yueHue:

Y€JI0BCKA —
AHTPOIIOreHe3

115.AaTpomnonorust — Hayka o yesioBeke. CucreMaTuyecKoe MmoJjiokeHue yenoBeka. CXoCTBO YeIoBeKa ¢
KUBOTHBIMU. OTIINYUSA YEIOBEKA OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILJIEKC CBSI3aHHBIX C HUM
MIPU3HAKOB.

116 Pa3BuTHE roJIOBHOTO MO3Ta M BTOPOH CHTHAIBHON cHCTeMbl. COOTHOIICHHE OUOIOTUICCKUX U
COLIMATILHBIX (PaKTOPOB B AaHTPOIIOTCHE3E

117.0cHoBHBIE CTaAMK aHTpOIIOreHe3a. [IpuonnuTeky — IpeaKH YeloBeKa U 4eJI0BEKOOOpa3HbIX 00E3bsH.
[IpoToanTpomn — NpeIIecTBEHHUK YelloBeKa. ApXaHTpoll — JpeBHeimuil yenosek. [laneoantpon — apeBHUI
yenoBek. HeoaHTpom — yesioBek COBPEMEHHOI0 THIA. DBOJIIOLUS COBPEMEHHOI'O YEI0BEKa.
118.Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PACHl: €BPOIICONIHAS (€Bpa3HiicKasi), HErpO-aBCTPATIOUTHAS
(3xBaTOpHANIbHASA), MOHIOJIOUIHAS (a3MATCKO-aMepUKaHCKasi). BpeMs u MecTo BOZHUKHOBEHUS
YeJIOBEUECKHX pac. EMMHCTBO YenoBeyeckux pac

OK 02
OK 04

HpaKaneCKne 3aHATHUA:

119. Bpewms u myTu pacceneHus yenoBeka 1o miaanere. [IprucrnocobaeHHOCTh YenoBeka K pa3HbIM YCIOBUSAM
cpenabl. BnusiHue reorpaguueckoii cpesl Ha MOp(hOIOTHIO U (PU3HOJIOTHIO YeToBeKa
120. Brnusinue reorpadudeckoit cpeasl Ha MOp(hOIJIOTHIO U (PU3HOIIOTHIO YETIOBEKA

KonTpoibHasn
padora

121.TeopeTrueckue aceKThI YBOJIOIMH KU3HHA Ha 3emiie
122. TeopeTnyeckue acCIeKTHI BOIOINAY KA3HU Ha 3eMIie

Pasznen 4. Dxojorus

26

Tema 4.1.

OcHoBHOe coaepkaHue

JKoJI0orHYecKue

Teoperuueckoe od0yueHue:

(axrTopsI u
Cpeabl )KU3HU

123.Cpenpt oOMTaHUST OPraHU3MOB: BOHASI, HA36MHO-BO3/TyIITHASL, TIOYBCHHAsI, BHYTPHOPTaHU3MEHHAs.
Ou3NKO-XUMHUYEeCKHEe 0COOEHHOCTH cpesl 00uTaHusl opranu3MoB. [IpucnocoOnennst opraHu3MoB K KU3HU B

OK 01
OK 07
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pa3HBIX Cpelax.
124 Tlonstue skonorudeckoro gpakropa. Knaccudukarus sxonornyeckux akropos. [IpaBmio MmuanMyma
1O. JInbuxa. 3akon Tonepantaoctu B. [llendopna

Tema 4.2.

Honyasiuus,
coo0I11IecTBa,
IKOCHCTEMbI

OcHoOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue:

125.9konoruyeckast XapaKTepUCTUKA BUJIA U TOIMYJISIIUK. DKOJIOTHYeCKasi HUIA BU/IA. DKOJIOTHIECKHE
XAPAKTCPUCTHUKHU IMOIMYJIAIUHA.

126.CoobmectBa u 3kocucteMsl. buorenos u ero crpykrypa (B.H. Cykade). CBsi3u Mex 1y OpraHu3MamMu B
ouoreHose.

127.CtpykTypHBIE KOMIOHEHTBI 3KOCUCTEMBI: MTPOAYIICHTHI, KOHCYMEHTBI, peayleHThl. KpyroBopoT
BEI[ECTB U MOTOK YHEPIHH B 3KocucTeMe. Tpoduueckre ypoBHHU.

128. AHTpOIIOTEHHBIE SKOCUCTEMBL. ATPOIKOCHCTEMBL. OTIHYHS arpo3KOCHCTEM OT OMOT€OIIEHO30B.
VYpb6oskocucrembl. OCHOBHbIE KOMITOHEHTHI YPOOIKOCHCTEM

HpaKanecmle 3aHATHUSA:

129.Tpoduueckue nenu u ceru. OCHOBHBIE MTOKA3aTEIN SKOCHCTEMBI. broMacca 1 mpoTyKIus.
DKOJIOTHYECKHE TUPAaMUJIbI YK Cel, OMoMacchl M dHepTruu. [IpaBuiio mupaMuas! SHEPTUH.
130.Pemenrie mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJIJaHHIA TTO0 IEPEHOCY BEIIECTBA M YHEPTHH B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIeTIel U MUpaMul OMOMacChl U SHEPTUU

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa -
rjaodoajabHas
IKO0JIOrHYECKAas
cucTemMa

OcHoBHOE cogepkaHue

Teopernueckoe o0yueHnue:

131.buocdepa — xuBast od6onouka 3emin. PazButue npencrasineHuii o 6uocepe B Tpynax B.U.
Bepnanackoro. O6nactu 6uocdeps! u e€ cocras. JKupoe BemecTBo Onocgeps! ¥ ero PyHKIUU
132.3akoHOMEpHOCTH cymiecTBoBaHUs Orochepsl. OcobeHHOCTH Orochephl Kak rI100aIbHON 3KOCUCTEMBI.
JluHamuueckoe paBHOBecue B Ouocdepe.

133.PutmMuyHOCTH sIBNICHUN B 6uocdepe. KpyroBopoThl BemecTB 1 OMOreoXuMHUYECKUE HUKIIbL. [ 1o0anbHbIe
HKOJIOTUYECKHE MPOOIEMbl COBPEMEHHOCTH U IYTH UX PELICHUS

IIpakTHYecKkHe 3aHATHSA:

134 Pemenne MpakTHKO-OPHUCHTHPOBAHHBIX PACUCTHBIX 33a4 Ha OIPeICeTICHIE IIOMAIN HACAKICHUH JITs
CHWKEHUSI KOHIICHTPAIIUU YTIEKHUCIIOTO Ta3a B aTMOchepe CBOETO pernoHa MPOKUBAHUS
135. PerieHne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3a7a4 Ha OINPeICIICHIE TIOMAIM HACAKICHUH JIJIst

OK 01
OK 02
OK 07
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CHMIXCHUA KOHLICHTPAIIUX YIJICKHUCJIOTO Ira3a B aTMOC(I)CpC CBOCTO CCBCPO -3aliaaa.

Tema 4.4. OcHoBHOE coep:kaHue

Biausinue Teoperuueckoe o0yueHue:

AHTPONOIreHHbIX 136.AnTponorennsie Bo3nelcTBHSA Ha Onocdepy. 3arpsi3HeHHsI KaK BUJI aHTPOTIOTEHHOTO BO3/ICHCTBHS

¢akTopoB Ha (xumuueckoe, usuuecxoe, buonocuueckoe, omxoovl NPOU3E00CMEA 1 nompebienus). AHTPOIIOTEHHbIE OK 01

ouochepy BO3JICUCTBUS HA aTMOCheEpy. OK 02
137.BoszneiicTBust Ha ruapocdepy (3acpsazHenus u ux UCMoOYHUKY, ucmoweHus 600). BoznelcTeus Ha OK 04
mutochepy (0espadayus nouswl, 6o30eticmsue Ha 20pHble NOPoodd, Heopa). AHTPOTIOTCHHBIE BO3ICHCTBUS Ha OK 07
OMOTHYECKHE COOOIIECTBA (1eca u pacmumenbHble COOOUECMEA, HCUBOMHBLI MUP) K
IpodeccHoHaILHO-0PHEHTHPOBAHHOE COIePKAHNE MPAKTHYECKOT0 3aHATHS:
138.Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 110 COXPaHEHUIO IPUPOJIHBIX PECYPCOB
ceBepo-3amnaja

Tema 4.5. OcHoBHOe coiep:KaHue

Biausinue TeopeTnueckoe odyueHnue:

COMAJIBHO- 139.3n0poBbe u ero coctapistomue. GakToppl, MOJOKUTEIHHO U OTPHUIIATEIHHO BIUSIOLINE HA OPTraHU3M

IKOJOTHYECKHUX 4enoBeKa. BpenHble MPUBBIUKH: MOCIEACTBUS U MPOPUITAKTHKA.

(paxkTopoB Ha 140.ITpoGneMa TEXHOT€HHBIX BO3/IEHCTBUI HA 3/I0POBbE YETOBEKA (IJIEKTPOMArHUTHBIE MOJISI, OBITOBAs

310pPOBbE XUMHUSI, U30BITOYHBIC IIIYMBI, padalus 1 T.11.). AJanTaius opraHu3Ma 4eoBeka K (hakTopaM OKpYKaroliei

YeJIOBEKa cpenbl. 3alUTHbIE MEXaHU3MbI OPTaHN3Ma YEJIOBEKA. 3I0POBbhE U PAOOTOCITOCOOHOCTD.
141 ITpunnuns! GpopMUPOBaHHUS 310pOBbecOeperaroiero nopeaeHus. @uzndeckas akTUBHOCTD U 3/I0POBBE.
['pymet 310poBbsi. OCHOBBI 3aKATMBAHHMS.
142 buoxumuueckre acleKThl paloHanbHOro nuTanus. [IpaBuna 6€30macHOro UCIOIb30BaHUS OBITOBBIX
MprOOPOB U TEXHUYECKUX YCTPOUCTB
IIpakTHYecKkHe 3aHATHSA: OK 02
143.0mnpenenieHre CyTOYHOTO PalioOHa TTUTAHUS OK 04
143. OnpeneneHne CyTOYHOTO palioHa IMUTAHUS OK 07
144. Coznanue MHIUBUIYaTIbHON MAMSATKU IO OpraHU3alluy palloOHAIbHON (PU3NUEeCKON aKTHBHOCTH K.

145. Co3nanue MHANBUYaTbHON MAMSATKH MO0 OPTaHU3AIIMN PAIIMOHAIBHON (PU3UYECKON aKTHBHOCTH

IIpogdeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUE JIA0OPATOPHOI0 3aHATHS
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146.J1ab6oparopHast paboTa Ha BBIOOD:

1. Jlaboparopnas paboTa «YMCTBEHHas! pabOTOCIIOCOOHOCTHY

OBnazneHre METoaMu OIPEICIICHHMSI OKa3aTeliell YMCTBEHHOW pab0TOCIOCOOHOCTH, O0OBSICHEHHE
MOJTyYEHHBIX PE3yJIbTATOB U (JOPMYIMPOBAHUE BBHIBOJIOB (TMCHBMEHHO) C CIOIb30BAHNEM HAYUHBIX
MOHSITUH, TEOPUIl U 3aKOHOB

2. JlabopatopHas pabora «BiausHue abnotudeckux (pakTopoB Ha YelOBeKa (HU3KUE U BHICOKHE
TEMIIepaTyphl)»

147 V3yyeHne MEXaHU3MOB aIallTallik OPraHU3Ma YeJIOBEKA K HU3KUM M BBICOKUM TeMIIepaTypaM 1
00BSICHEHHUE MOJTyYCHHBIX PE3YJIbTATOB U (POPMYIHPOBAHUE BHIBOJIOB (TMCHMEHHO) C UCIIOJIB30BAHUEM
Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB

KonTposbHnas padora 2
148.TeopeTrueckue aceKThl YKOJIOTHHI
149.. TeopeTnueckue acieKThI IKOJIOTHH
IIpodeccuonaIbHO-OPHMEHTHPOBAHHOE cO/lep:KaHMe (Co/lepsKkaHue MPUKJIATHOIO MOLYJIs)
Paspnen S. buoJiorus B :KU3HH
Tema 5.1. Conepxanue 3 OK 01
buorexnonoruu B | Teopernueckoe o0yueHue: 2 OK 02
JKM3HU KAXKI0T0 150.buorexHonorus Kak Hayka 1 pou3BoAcTBO. OCHOBHBIE HANPaBJIEHUS] COBPEMEHHON OMOTEXHOJIOTUH B 1 OK 04
MEJIUIIMHE. IIKS...
151.Meronbl 6roTEeXHOIOTHH. OOBEKTHI OMOTEXHOIOTUU. DTHKA OMOTEXHOJOTHUECKUX U T€HETUYECKUX
sKcIiepuMeHToB. [IpaBuina noucka u aHain3a OMO3KOIOrHUEeCcKOM HH(POPMALIUU U3 PA3IMYHBIX HCTOYHUKOB
(HayuHasi 1 yueOHO-Hay4YHas TUTEpaTypa, CPeICTBA MaccoBOi nH(popmarum, cetb IHTepHET U Ipyrue)
IIpogeccnona/IbHO-OPHEHTHPOBAHHOE COAEPKAHUE IPAKTHYECKOI0 3aAHATHSA: 1
152. ananu3 uHpopMalMK 0 HAYYHBIX JOCTHIKEHHUIX B 00JIACTH F€HETUYECKUX TEXHOJIOTUH, KIETOUHOM
WH)KEHEPUH.
Tema 5.2.1. Conepxanue 4 OK 01
buorexnosoruu B | [IpakTHyeckue 3aHATHSA: 4 OK 02
MeIHIMHE U 153.Pa3Butie OMOTEXHOJIOTHI B 00JaCTH MEIUIIMHBI U (papMaIiiy ¥ MPUMEHEHHE UX B )KHU3HH YEIOBEKa, 2 OK 04
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dpapmanun MOVCK ¥ aHaIN3 MHGOPMAITUH U3 Pa3IMIHBIX HCTOYHUKOB (Hay4YHAsl U yueOHO-Hay4dHas JTUTepaTypa, IIK...
cpezacTBa MaccoBor MH(POpMaIUH, ceTh IHTEpHET U Apyrue)
154. Ananu3 uHpOpMAIMK O Pa3BUTHH OMOTEXHOJIOTHI B MeIUITMHE U (papMaruu (110 rpymmam)
155 -156 BrICTyIUICHHE C TIPE3CHTAIIUECH 2
OcHoOBHOe coiep:KaHue
Pa3gen 6. Buoskosiornueckue uccjaeI0BaHus 14 OK 01
Tema 6.1. OcHoBHoOe coepkaHue 4 OK 02
OcHoBHbIE Teopernueckoe o0ydenue: 2 OK 04
MeTO/BI 157.MeTto1p1 OMOAKOIOTHYSCKUX MUCCIICIOBAHUMN: ITOJIEBBIC, TAOOPATOPHBIE, IKCIIEPUMEHTAIbHEIC. 2 OK 07
0n03K0JIOrHIecKd | 158 MOHUTOPHHT OKpY’KaIoIllel Cpe/Ibl: JTOKAIbHBIN, pErnOHAIBHBIN U I100aTbHBIH
X HCCJ/IeI0BAHUT Mertoapl TOUCKa, aHAIU3a U 00padOTKX HH(OPMAITUHU O MMPOCKTE B PA3IUIHBIX UCTOUHHUKAX
IIpakTnyeckoe 3ansATHE 2
159. Pemienue TecTOBBIX 32 1aHUI
160. Pemmienue cuTyaTMBHBIX 3a1aHU
OcHoBHOe coiep:KaHue 13
Tema 6.2. | [IpakTHyeckoe 3aHATHE 2
buoskosoruveck | 159, 160 O030p TeM y4eOHO-UCCIIEA0BATEIBCKUX POSKTOB. BBIOOP yueOHO-HCCIeI0BATENBLCKOTO TPOCKTa 2
Ui DKCIIEPUMEHT | U3 IpeIoKeHHbIX. DopMUpOBaHHE KOMaHIbI IPOCKTA. AJITOPUTM BBITOTHEHHS IPOCKTA.
Kaxxnas rpymnmna BeIOMpaeT OMH U3 BApUAHTOB YUeOHO-HUCCIIEIOBATENLCKUX MPOEKTOB: IPUMEPHBIE TEMBI:
1. Omenka kadyecTBa aTMOC(EPHOTO BO3AyXa OK 01
2. OreHka KauecTBa MOYB METO/I0OM (PUTOTECTHPOBAHHUS OK 02
3. OrueHka Ka4ecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 110 OPTaHOJIENITHIECKAM B (PU3HKO-XUMUIECKUM gi 8‘;

CBOMCTBaM
4. Bnusuue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICHINX PAaCTEHUN
5. BnusiHMe coneBOro 3arpsi3HEHHs Ha pOCT U pa3BUTHE CEMSIH BBICIIUX PACTCHHUH
161.71epgviii s5man evinoiHeHUs npoexma:
ObocHOBaHME aKTyaIbHOCTH BEIOpaHHOM TeMbl. BolsiBieHne mpo0ieMsl nccieaoBanus, (opMyIMpoBaHUe
runotessl. Beioop MeTon0B uccnenoBanus. [loctanoBka neneit u 3agau uccnenoBanus. OnpeaeneHue
(GbopMbI IpeicTaBIeHUS pe3yIbTaToB UccieqoBanus. OpenesaeHre 3TalnoB U COCTaBIEHUE MIaHa
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HUCCICI0OBaHUA

JlaGopaTopHblie 3aHATHS 7
162 -163.Bmopoti sman evinonHenus npoekma. MOJATrOTOBKa HEOOXOIUMOM MTOCY/IbI K MaTepraa s 3
IKCIIEPUMEHTA, IIPOBEJICHUE YKCIICPUMEHTA, IEPUOINYECKAst TPOBEPKA TEUCHUS SKCIIEPUMEHTa/ cOOp
Marepuaia B BBIOpaHHBIX TOYKax oTOOpa npood
164-165 mpemuii sman @vinonHenuss npoekma. MOTYICHUE IEPBUYHBIX SKCIIEPUMEHTAIBHBIX TaHHBIX, 2
MPOBE/ICHUE CTATHCTUYECKON 00pabOTKH MOIy4YEeHHBIX JaHHBIX
166-167-168. Yemsepmuwiii 5man 8binoaHeHus npoeKma. BbISIBJICHUE 3aKOHOMEPHOCTEH, (OpMyITHpOBaHHE 3
BBIBOJIOB U IIPOTHO30B, OI[CHKA KAYeCTBA UCCIIEIYEMOT0 00BEKTa 110 pe3yJibTaTaM OHOIKOJIOTHIECKOTO
aHam3a
IIpakTHyeckue 3aHATHS 3
169-170-171. 3amuTa npoekTa. [Ipencrapiienne pe3yabTaToB BEITIOTHEHUS YIeOHO-HCCIIEI0BATEIHCKUX 3
MPOCKTOB (BBICTYIUICHUE C TIPE3CHTAIIHECH )

IIpome:xxyTouHasi arTecTanus (3K3aMeH)

Bcero: 171
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3. YcioBus peajm3anuu NporpaMmmal 001eo0pa3oBaTebHON JUCHUILIHHbI

3.1. NudopmanuoHHOe obecnieyeHHe peain3aluu MPOrpaMMbl
Jns peanuzany IporpaMMbl  OuOIMoTeyHbI (HOHI 00pa3oBaTENbHON OpraHU3aAIUH
UMeeT TeYaTHble M OJJIEKTPOHHBIE 00pa3oBaTelbHbIE M MH(POPMALMOHHBIE  PECYpPCHI,
PEKOMEH/IOBaHHBIE ISl MCIOJIb30BaHUS B 00pa3oBaTeNbHOM IMpoIlecce, He CTapuie MSITH JIET C
MOMEHTa U3/IaHusl.
4. KOHTPOJIb U OLIEHKA Pe3yJibTATOB OCBOCHUS 00111€00pa30BaATeJIbHOM IUCIUIIJINHbBI

KonTponb ¥ omeHka pe3yiabTaTOB  OCBOCHHA  00OHIC0O0pa30BATENbHON  JAUCIUILIUHBI
PacKpBIBAIOTCS Yepe3 TUCIHUILIMHAPHBIE PE3YNIbTaThl, HAlpaBIeHHbIE HA (POPMHUPOBAHKE OOIINX U
npoeCCHOHATTLHBIX KOMIIETEHIUH 10 pa3/iesaM U TeMaM COEep)KaHus yaueOHOro MaTepHara.

Oo6mas Paszngen/Tema Tun oueHOYHbIX MEPONIPUATH I
KOMIeTeHIUsI
Pasznea 1. Kierka — KonTponbnas pabota “MonekymsipHblit
CTPYKTYPHO- YPOBEHb OpraHU3al1U )KUBOTO”’

(byHKIII/IOHaJIbHaﬂ C¢AMHUIIA

“KMBOT'0
OK 02 Tema Nel.l. 3anonHenue TabIUIBI C OTUCAHUEM
buonorus xak Hayka METOJIOB MUKPOCKOITUPOBAHUS C X
JIOCTOMHCTBaMU U HEJAOCTAaTKaMH.
3anonHnenue Tadnuibl «BKiiaa yueHbIX B
pa3BUTHE OMOJIOTUM
OK 02 Tema Nel.2. 3anonHeHne CPaBHUTEILHON TaOJIUIIBI
OO0m1as XapakTepUCTUKA )KU3HU | CXOJICTBA U PA3NIMYUI )KHUBOTO U HE
AKHUBOTO
OK 01 Tema Nel.3. ®pOoHTATBHBIN OMPOC
OK 02 buonornuecku BaxxHbIC [ToaroroBka yCTHBIX COOOIIEHUH C
OK 04 XHUMHUYECKHE COEIUHECHUS Ipe3eHTauuen

Brinonnenue u 3ammra 1a60paTOpHBIX
pabot: «Omnpenenenue suramuHa C B
IIPOAYKTAX MUTAHUS,
«I"'uapodunbHO-THAPOGHOOHBIE CBOMCTBA

8107000791 (0):35
OK 01 Tema Nel 4. OuenuBaemasi TUCKyCCHUS 1O BOIPOCAM
OK 02 CtpyKTypHO-QYHKIIMOHATIbHAS  |JEKLIUU
OK 04 OpraHu3anus KJIeTOK Pa3paboTka MeHTanbHON KapThl MO

KJIaCCU(UKALIMU KIJIETOK U UX CTPOEHUIO Ha
MPO- ¥ DYKAPUOTUUYECKHX U TIO T[apCTBaM B
MUHU TPYIIax

BrimonHenue u 3amuTa J1abopaTopHBIX
pabor:

«CTpoeHue KIETKH (pacTeHUsl, )KUBOTHBIE,
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rpuObl) U KIETOYHBIE BKIIOUEHUS (Kpaxmall,
KapOTHHOUBI, XJIOPOIIACTHI,
XPOMOIUTACTHI)»,

«IIpornnaemocts MeMOpaHsbI (TJIa3MOITHU3,
JIETIIIa3MOJTH3 )

OK 01 Tema Nel.5. ®poHTaTBHBINA OITPOC
OK 02 CrpykTypHO-(yHKIIMOHATBHBIE |Pa3paboTka rioccapus
¢axTopsl HacaencTBeHHOCTH  |PemieHue 3amad Ha onpeaeeHue
II0CJIEZI0BATEIBHOCTH HYKJIEOTHIOB
OK 01 Tema Nel.6. OpOoHTATBHBIN OMPOC
OK 02 [Iponieccsl MaTpuyHOTO Tect «IIponeccel MATPUYHOTO CUHTE3A»
CUHTE3a Pemenue 3anay Ha onpenenenne
[IOCJIEZI0BATEILHOCTH AMUHOKHCIIOT B
MoOJIeKyJe Oenka
Pemienue 3aa4 Ha onpeeneHue
[0CJIEI0BATEIbHOCTH aMUHOKHUCIIOT B
MoJIeKyJie Oellka B cllyyae U3MEHEHUs
IIOCJIEI0BATEIbHOCTH HyKiIeoTn10B JTHK
OK 02 Tema Nel.7. ®poHTaTBHBINA OITPOC
OK 04 Hexknerounsie opMbl KU3HU [ToaroroBka yCTHBIX COOOIIEHUN €
Ipe3eHTaluen (BUpycHble U
OakTepuanbHble 3a00aeBanus. OOuIHe
MPUHLIMIIBI UCTIOIb30BaHUS
JIeKapCTBEHHBIX BelecTB. OcCOOEHHOCTH
NPUMEHEHHs aHTUOMOTUKOB)
OK 02 Tema Nel.8. OpOHTAIBHBIN OIIPOC
OOmMeH BelecTB U 3arnoJHEeHNE CPaBHUTENLHON TaOIHIIbI
IIPEBpALICHUE SHEPTUU B XapaKTepUCTUK TUIIOB OOMEHa BEIIECTB
KIIETKE
OK 02 Tema Nel.9. OO6cy>xaeHune o BoIpocam JeKIHH
OK 04 JKW3HEHHBIN LUKII KIETKH. PazpaboTka JeHTbl BpEMEHHU )KU3HEHHOTO
MuTto3. Meiio3 UKJIa
Pasnea 2. Ctpoenue u KontponsHas padora "Ctpoenue u
(yHKIUHM OpraHu3Ma ¢byHKIMu opranusma’
OK 02 Tema Ne2.1. OnenuBaemas IUCKycCus
OK 04 CrpoeHue opranusma PazpaboTka MEHTaIbHON KapThl TKAHEH,

OpPTraHOB U CUCTEM OPTraHOB OPraHU3MOB
(pacTeHwsl, )KUBOTHBIE, YEIOBEK) C
KpaTKOH XapakTepUCTUKON UX (QyHKIUN
[ToaroToBKa M MpeICTaBICHUE YCTHBIX
COOOIIeHUH C pe3eHTanueil (MMMYHHTET,
WH(EKIIMOHHBIC 3a00JIeBaHUs, JTHIEMUH,
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BaKIIMHAIIHS)

OK 02 Tema Ne2.2. @poHTAJIBHBIN 0IIpoC
DopMBbl pa3MHOKECHUS 3anojHeHue TaOIHIIbI ¢ KPaTKOU
OpraHU3MOB XapaKTepUCTUKON U puMepamu popm
Pa3MHOXKEHHUS OpPraHU3MOB
OK 02 Tema Ne2.3. Pa3zpaboTka 1IeHThI BpeMEHH C
OK 04 OHTOreHe3 KUBOTHBIX U XapaKTepUCTUKOM 3TAllOB OHTOTECHE3a
YelioBeKa OTJIeIbHOU TPYMIION )KMBOTHBIX U Y€IOBEKa
10 MUKPOTpYIIIaM
Tect/onpoc
OK 02 Tema Ne2 4. CocraBieHue )KM3HEHHBIX IUKJIOB PACTCHUI
OK 04 OHTOreHe3 pacTeHui 10 OT/JIe7aM (MOXOBHUIHBIC, XBOIIICBUIHBIC,
[allIOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE,
ITOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pazpabotka rioccapus
OcHoBHbIe NOHsTHS TeHeTuku | Tect
OK 02 Tema Ne2.6. OpOoHTATBHBIN OMPOC
OK 04 3aKOHOMEPHOCTH Tect o Bonpocam JeKIUU
HaCJIEJOBaHMUSI Pemenue 3anay Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU MOHO-,
TTU-, TTIOJIMTHOPUIHOM U aHATU3UPYIOLIEM
CKpEILIMBAHUH, COCTABIICHUE
T€HOTUINMYECKUX CXEM CKpPEIIMBAHMS
OK 01 Tema Ne2.7. Tect
OK 02 B3aumMozeiicTBue reHoB Pazpabotka rioccapus
Pemenue 3anayd Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
Pa3IMYHBIX TUTIAX B3aHMMOJICHCTBUS T€HOB,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpELIMBAHUS
OK 01 Tema Ne2.8. Tect
OK 02 CuenneHHoe HaclleJOBaHHUE Pazpabotka rioccapus
MIPU3HAKOB Pemenue 3a1a4 Ha onpezeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX TPU3HAKOB MPHU
CLEIUICHHOM HacJieIOBaHNHU, COCTaBJICHHE
TEHOTHUITUYECKUX CXEM CKPEIIUBaHUS
OK 01 Tema Ne2.9. Tect
OK 02 I'eneTuka nona Pa3pabotka rioccapus

Pemenue 3amayd Ha onpeneneHue
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BCPOATHOCTU BOBHUKHOBCHH A
HACJICACTBCHHBIX IIPU3HAKOB, CUCIVICHHBIX C
IIOJIOM, COCTAaBJICHHUEC I'CHOTUIIMYCCKUX CXEM

CKpEIIUBaHUS
OK 01 Tema Ne2.10. Tect
OK 02 I'eneruka yenoBeka PazpaboTka rioccapus

Pemenne 3aau Ha onpenencHue
BEPOSTHOCTH BO3ZHUKHOBEHUS
HACJIC/ICTBEHHBIX MTPU3HAKOB, HCIIOIB3YS
METO/bI TEHEeTUKH YEJIOBEKA, COCTABIICHHE
TEHOTUITNYECKUX CXEM CKPEIIUBAHHS
[ToaroToBKa yCTHBIX COOOIIEHUI €
npe3eHTauell 0 HaClIeACTBEHHBIX
3a00JIeBaHMAX YETIOBEKA

OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHUYMBOCTH |Penienue 3a1aq Ha onpeiesieHue TUuIa
OK 04 MYTalUU IIPU NIepeade HacaeACTBEHHBIX

IMPHU3HAKOB, COCTABJIICHUC 'CHOTUIIMYCCKUX
CXEM CKpCIIMBAHUSA

OK 01 Tema Ne2.12. Tect

OK 02 Cenexuusi OpraHu3MoB Pazpabotka rioccapus

Pemenue 3amau Ha onpeneneHue
BO3MOYKHOTO BOSHHUKHOBEHHSI
HACJI/ICTBEHHBIX MTPU3HAKOB 10 CEJICKIINH,
COCTaBJIEHUE TEHOTUITMYECKHX CXEM
CKpEeLBaHUS

Pa3nen 3. Teopus 3Bosouun | KontposibHas pabora “Teopernyeckue
aCTEKTHI IBOJIIOIUH KU3HU Ha 3emuie”

OK 02 Tema 3.1. OpOHTAIBHBIN OIIPOC

OK 04 Hcropus 3BOIIOLMOHHOTO Pa3paboTka JeHTbl BpEMEHU Pa3BUTHUS
y4eHus ABOJIFOLIMOHHOTO YUYEHHUS

OK 02 Tema 3.2. OpOHTAIBHBIN OIIPOC
MukposBonronus Pa3paboTka rioccapus TEpMHUHOB

OK 02 Tema 3.3. OnenuBaemast TUCKyCCHS
MakposBonronus Pa3paboTka rioccapus TEpMHUHOB

OK 02 Tema 3.4. OpOHTAIBHBIN OIIPOC

OK 04 Bo3HukHOBEHME U pa3BUTHE [ToaroroBka u npeacTaBiIeHUE YCTHOTO
YKU3HM Ha 3eMie COOOIIIEHNUS U JICHThI BpeMEHU

BO3HHUKHOBCHUA U PA3BUTHA )KUBOTHOTO U
PaCTUTEIIBHOTO MHUpa

OK 02 Tewma 3.5. @pOHTAIBHBIN ONPOC
OK 04 [IpoucxoxaeHue yemoBeka — Pa3paboTka 1eHT BpeMeHU U MEHTaJIbHBIX
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AHTPOIIOTeHE3 KapT Ha BBIOOD:

“DBONIOLMS COBPEMEHHOTO YeJIOBeKa”,
“Bpems 1 myTH paccesieHus YelaoBeKa 1o
miaHeTe”, “Bnusaue reorpadgudeckoit
cpelibl Ha MOP(HOJIOTHIO U (PU3UOTIOTHUIO
yenoBeka”, “HUenoBeueckue pacel”,

obcyxaeHue
Pasznea 4. Ixosorus KonTpoabHnas padora “Teopernueckue
aCHEeKThI IKOJIOTuu”
OK 01 Tema 4.1. Tect mo sko0THYECKUM (paKTOpam u
OK 07 Okonornyeckue HakTopsl U cpeliaM >KM3HU OPraHNu3MOB

CpCabl )KU3HU.

OK 01 Tema 4.2. CocTaBiieHHE CXEM KpyroBOpOTa BEILECTB,
OK 02 [Tomymsius, cooOriecTna, UCIIOJIb3Ysl MaTEpHUAJIbI JIEKIUU
OK 07 DKOCUCTEMBI Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX

pacyeTHBIX 33JaHUH 110 MEPEHOCY BEIeCTBa
Y 3HEPTUM B 9KOCUCTEMAX C COCTABJICHUE
Tpouueckux nenen u nupamu OnomMacchbl

Y SHEPTUH
OK 01 Tema 4.3. OuenuBaemas 1UCKycCus

OK 02 buocdepa - rmobanpHas Tecr

OK 07 9KOJIOTMYECKasl CUCTEMA Pemenue npakTHKO-OpUEHTHPOBAHHBIX

pacueTHBIX 3aj]ad Ha OIpe/ieJIeHHe
TIJIOIAIN HACAKIACHUH /Il CHUYKEHUS
KOHIIEHTpAIlMU YTJIEKUCIIOTO ra3a B
aTMoc(epe CBOero pernoHa MpoKUBaHUs
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OK 01

TeMma 4.4.

Tect

OK 02 BiivaHWe aHTPONOTeHHbIX PemeHre NpakTUKO-OpUEHTUPOBAHHBIX
OK 04 dbakTopoB Ha buochepy pacyeTHBIX 3aJJaHUM 110 COXPAaHEHHUIO
OK 07 IIPUPOJHBIX PECYPCOB CBOEr0 peruoHa
NpOXXUBAaHUA
OK 02 TeMma 4.5. OueHuBaemasi JUCKYCCHUS
OK 04 Biinanue couuanbHO- BeinosiHeHMA NpaKTUYeCKUX 3aJaHUM:
0K 07 3KoJiornuyeckux pakTopoB Ha |“OmpenesieHre CYTOYHOIO pallMoHa
3/0pOBbE YesI0BeKa NUTaHUA ,
“Co3laHue UHAUBU/IyaJlbHON NaMSATKU
110 OpraHU3al U palMOHaIbHOU
du3nvecKor akTUBHOCTU”
BrinosiHeHHe 1abopaTOpHOU paboThl Ha
BbIOOP:
"YMcTBeHHasi paboTOCIOCOOHOCTR",
"BinsiHMe abMOTUYEeCKUX PAaKTOPOB Ha
YyeJsioBeKa (HU3KHE U BbICOKUE
TeMIiepaTyphbl)"
*[Ipo¢deccuoHaTBbHO- 3aluTa Keica: npeacTaB/ieHUE
OPMEHTHUPOBAHHO pe3y/bTaTOB pelleHUs KENCOB
coJepxaHue (BBICTYIJIEHUE C IpE3eHTalheN )
Pa3aen 5. buosiorusa B
KU3HU
OK 01 *Tema 5.1 BeinosiHeHMe Kelica Ha aHa/IU3
OK 02 BUOTEeXHOJIOTUY B )KU3HU MHPOPMaLMU 0 HAyYHBIX JOCTHXKEHHUSAX B
OK 04 Ka)K0To 06J1aCTH TeHeTUYECKUX TeXHOJIOTUH,
KJI€TOYHOW UHXXeHEePHUH, UILEBbIX
O6MO0TEeXHOJIOTMH (10 rpynmnam),
npeJCcTaB/eHHEe pe3yAbTaTOB pelIeHUs
KeucoB
OK 01 *Tema 5.2.1. BeinosiHeHMe Kelica Ha aHa/IU3
OK 02 BuoTexHo/10rMU B MeiULIMHE |MHGOpPMAIMU O Pa3BUTUHU
OK 04 u GapManuu OMOTEXHOJIOTUHN B MeJIUIMHE U
[1K... ¢dapmanuu (o rpynmnam),
npeJCcTaB/eHHe pe3y/bTaTOB pelIeHUs
KelncoB
OK 01 *Tema 5.2.2. BrinosiHeHMe Kelica Ha aHAJIU3
0K 02 BUOTEXHOJI0OTUU U )KUBOTHBIe |MHGOpPMAIMU O Pa3BUTUHU
OK 04 OMOTEXHOJIOTUH C UCTI0JIb30BAaHUEM

KHUBOTHBIX, IPUMEHEHHE IPOAYKTOB
OHMOTEXHOJIOTHH B )KM3HM YesI0BeKa (I'IO
rpyrmaM), npeacraBjJeHUe pe3yJibTaTOB
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pelieHus1 KEUCOB

OK 01 *Tema 5.2.3. BeinosiHeHMe Keyca Ha aHa/IU3
OK 02 BruoTexHO/10TUHU U pacTeHUs1 |MHGOpPMAL UM O pa3BUTUHU
OK 04 OMOTEXHOJIOTUH C UCI0JIb30BaHUEM
[K... pacTeHui (o rpynmnam), npeAcTaBJeHHe
pe3yJIbTaTOB pellleHUsI KeNCoB
OK 01 *Tema 5.2.4. BeinosiHeHMe Kelica Ha aHa/IU3
OK 02 [IpombliIeHHaA MH$OpPMaL MU 0 pa3BUTHHU
OK 04 OHMOTEXHOJIOTUS MPOMBIIIJIEHHOW OMOTEXHOJIOTHH (110
[K... rpynmnam), npefcTaBjieHre pe3yJbTaTOB
pelieHus1 KEMCOB
OK 01 *Tema 5.2.5. BeinosiHeHMe Kelica Ha aHa/IU3
OK 02 CoynanbHO-3TUYECKHE MHbOpMaL MU 06 3TUYECKUX aclleKTax
OK 04 acrneKTbl OMOTEXHOJOT UM pPa3BUTUSI OMOTEXHOJOTUH (10 rpynmnam),
[K... npeJCcTaB/eHHe pe3yAbTaTOB pelleHNs
KelcoB
Paspeu 6. [IpencraBieHne pe3yabTaTOB
BuoskoJsioruyeckue BBINOJIHEHHUS Y4eOHO-
uccjieaoBaHuA HUCCel0BaTeJIbCKUX IPOEKTOB
(BBICTYIJIEHUME C IpE3eHTalUeN )
OK 01 Tema 6.1. BrinosiHeHMe 1abopaTOPHBbIX paboT Ha
OK 02 OcHOBHbIE METO/bI BbIOOpP B MUHUTpyNIIaX:
OK 04 61 03KO0JIOTUYECKUX 1. BavsHUe TeMIlepaTyphbl HAa pocTa U
OK 07 uccJeJOBaHUU $U3M0I0rMYeCKy0 aKTUBHOCTD
JIPOMOKEBBIX KJIETOK
2. BiiusiHue yryieBoZi0B Ha poCcTa U
$U3M0I0rMYeCcKy0 aKTUBHOCTb
JIPOXOKEBBIX KJIETOK
3. CoyeTaHHOE BJIMAHHWE TEMIIEPATYPhI
Y YIJIEBOJIOB HA pOCTa U
$U3M0I0rMYeCKy0 aKTUBHOCTD
JpOACGKEBBIX KJIETOK
OK 01 Tema 6.2 BeinosiHeHUe yuebOHO-
0K 02 buoskosioruyeckum HCCJIeIOBATE/IbCKOTO MPOEKTA HA
OK 04 3KCIIepUMEHT BbIOOP:
OK 07 1. OneHka kauecTBa aTMOCHEpPHOTO

BO3/yXa

2. OueHka Ka4yecTBa IOYB METOJIOM
dbuToTECTUPOBAHUS

3. OueHKa Ka4yecCcTBa BOJ,
MOBEPXHOCTHBIX BOJJOEMOB 110
OpraHoJIenTUYeCKUM U GU3HUKO-
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XUMHUYECKUM CBOMCTBAM

4. Bnuanue [1AB Ha pocT U pa3BuTHe
CeMsH BBICIIUX PACTeHUH

5. BiusiHue cosieBoro 3arpsi3HeHus Ha
POCT ¥ pa3BUTHE CEMSAH BBICILINX
pacTeHu#

OK 01
OK 02
OK 04
OK 07

BrInosiHEHHE 9K3aMeHal[MOHHbIX
3aJlaHuM
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