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Pabouas mporpamMma ydeOHON IUCHMIUIMHBI pa3paboTaHa Ha ocHoBe denepanbHOrO
roCcy/1apCTBEHHOr0 00pa30BaTENbHOIO CTaHAapTa CpelHero MmpodeccuoHaTbHOTO 00pa30BaHUs
no cnemquanbHocTH 35.02.16 DkcrutyaTanust U peMOHT CEIbCKOXO3SHCTBEHHOW TEXHUKHU U
obopynoBanus (IIpukaz MunuctepcTBa oOpa3zoBanuss U Hayku PD ot 14 ampens 2022 1. Ne
235“006 yTBepkAeHUHM (eAepPATBHOTO TOCYAapCTBEHHOIO 00pa30BaTeNbHOIO CTaHAapTa
cpenHero npodecCHOHAIBLHOTO OOpa3oBaHus MO crenuanbHocTH 35.02.16 Dkcrutyatanus u
PEMOHT CEJIbCKOXO3SIICTBEHHON TEXHUKU U 000py10BaHUS);

- npuMepHOr pabodeld mporpaMmbl 0011eoOpa3oBaTeabHON MUCHUIUIMHBL «bruomorusy ams
po(heCCHOHANBHBIX 00pa30BaTEelbHBIX OpraHM3anuii (paccMOTpeHO Ha 3acemanuu [lemaroruveckoro
cogera ®I'BOY IO UPIIO, IIpotokon Ne 13 ot «29» centsiops 2022 1., yTBEp)KIACHO Ha 3aceIaHHUU
CoBera 110 OICHKE COICp)KaHMs M KadecTBa MPUMEPHBIX pabouYuX mporpamMm oOIeo0pa3oBaTeIbHOTO H

COIMAIbHO-TYMaHUTAPHOTO IUKJIOB CpeaHero npodeccuoHanbHoro odpasosanus. IIporokon Ne 14 ot
«30» HosiOps 2022 1.)

Yxkpynaennas rpymnmna 35.00.00 Cenbsckoe, 1eCHOE U PHIOHOE X035HCTBO

Opranuzanus-pazpadotruuk: ['BIIOY «Komapuuckuii MEXaHUKO-TEXHOJIOTHYECKUN TEXHUKYM
PazpaboTunku:

KOmkoBa FO.A. — npenoaaBarenb OUOIOTUU

Pexomennosana MerognueckuMm CoseroM I' BIIOY KMTT.
[Tporokon Ne 5 ot « 31 » w™as 2023r.
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1. O0mas xapakTepucTuka padoueii MporpaMmbl
o0meoopazoBarenbHoil Jucuuuinabl «BUOJIOT US»

1.1. MecTo QuMCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeibHOW NMPOrpamMMbl
CIIO:

OO0ueoOpa3oBaTenbHas IucHuIuIiHA «buosorus» sBiseTcss 00s3aTENbHOM
4acThio  001e00pa30BaTEIbHOTO ILHMKJIA 00pa30BaTENbHOM MPOrpaMMbl B
coorBercTBUM ¢ PI'OC CIIO mo cnemmansHocTH 35.02.16 Oxcruryarauus u
PEMOHT CEJIbCKOXO031MCTBEHHON TEXHUKU U 000PYJOBaHUS.

(npogheccuu/cneyuanvrocmu)

[IpodeccrnoHanbHO-OPUEHTUPOBAHHOE  COJIEp)KaHUE  BBIOMpAETCS IO
o0BeKTy u3yueHus ‘“‘Pacrenus’.



1.2. llesu U muIaHUPyeMble Pe3yJIbTAThl 0CBOEHUS TUCIUIJIMHBI:
1.2.1. Heau 1ucUNIMHbBI

Heab: ¢gopmupoBanue y oOydarOMIMXCS CHCTEMbl 3HAHUNH O pPa3TUYHBIX
YPOBHSIX JKU3HU CO 3HAHUEM COBPEMEHHBIX IMPEICTABICHHUI O YKUBOW IMPUPOJE,
HAaBBIKOB IO IIPOBEICHHUIO OWOJIOTMYECKUX HCCIENOBAHUA C COONIOACHUEM
ATUYECKUX HOPM, ApPTYMEHTHUPOBAHHON JUYHOCTHON MO3UIMU IO OEPEKHOMY
OTHOUIEHHUIO K OKPYKAIOIIEeH Cpee.

3agaun:

* moyiyueHue (yHIAMEHTAIbHBIX 3HAHUH O OHOJIOTMYECKHX CHCTEMax
(Knerka, Opranusm, llomynsiuusa, Bun, ODkxocucrema); HUCTOPUM  Pa3BUTUS
COBPEMEHHBIX MPEJACTABICHUN O WBOW MHPUPOJE, BBINAIOLIUXCA OTKPBITUSIX B
OMOJIOTMYECKOM HayKe; PO OMOJIOrMYEeCKO Hayku B  (OPMUPOBAHUH
COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KAPTUHBI MHUpPA; METOJaX HAYy4YHOTO
MO3HAHUS;

* OBJIQJICHUE YMEHUSIMU JIOTUYECKH MBICIUTh, 00OCHOBBIBATH MECTO U POJIb
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESATEIBHOCTU JIOJCH, pa3BUTHHU
COBPEMEHHBIX TE€XHOJIOTUI; OMPEIEIATh KUBbIE OOBEKTHI B MPUPO/JIC; MPOBOJAUTD
HAOJIOICHUS 32 SKOCUCTEMAMH C I1EJIbI0 MX OMTMCAHUS U BBISIBIICHUS €CTECTBEHHBIX
U aHTPOMOTCHHBIX HM3MEHEHUMW; HAaXOAUTh M aHAJIU3UPOBATh HH(POPMAIUIO O
JKHBBIX 00BEKTAX;

* pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYyaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEM 00ydYaromuxcsi B MPOLIECCE M3YUYCHHS] OMOJIOTMYECKUX SIBJICHUIA;
BBIJIAIONIUXCS  JIOCTHKEHU  OMOJOTHH, BOIICAIIMX B  OOIIEUETIOBEUYECKYIO
KYJBTYPY; CJI0KHBIX U MPOTUBOPEUUBBIX MMYTE€H Pa3BUTUA COBPEMEHHBIX HAYUHBIX
B3IJIS/IOB, UJEH, TEOpUl, KOHUENIHM, TUrnoTe3 (0 CYIHOCTA U MPOUCXOXKICHUU
YKU3HH, YEJIOBEKa) B XOJI€ pabOThI C Pa3IMUYHBIMU UCTOUHUKAMU UH(OPMAITIH;

* BOCIIUTAHUE YOEKICHHOCTH B HEOOXOJIUMOCTH MO3HAHUS KUBOW MPUPOIBI,
HEO0OXOAMMOCTH PALMOHATIBHOTO MPUPOIONOIb30BaHUs, OEPEKHOIO0 OTHOLIEHUS K
OPUPOAHBIM pPEcypcaM M OKpYXarolleld cpeae, COOCTBEHHOMY 30pOBBIO;
YBaXXEHUSI K MHCHHIO ONIMOHEHTA MPH 00CYKJIEHUH OMOJIOTUYECKHUX MPOOIIeM;

* HCIOJIb30BaHUE TMPUOOPETEHHBIX OWOJOTHYECKUX 3HAHWM W YMEHUU B
MOBCEIHEBHON JKU3HM [IJI1 OIIEHKH TMOCJEICTBUM CBOEU JEATENbHOCTH (U
JEATEIIbBHOCTH JAPYTUX JIFOAEH) MO OTHOIICHUIO K OKPYKAIOIIEeH cpenie, 3J0pPOBbIO
JPYTUX JIIOJIEH U COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAHHE U COOJIIOJICHUE MeEp
npo@uiakTUKA  3a00JIeBaHUM, OKa3aHWE TIEpPBOM TMOMOIIM TpPU TpPaBMax,
COOJII0/IEHUE TTPaBUJI MIOBEJICHUS B IPUPO/IE.

1.2.2. Ilnanupyemble pe3yJbTATbl OCBOEHHMSI 0011€00pa30BaTEJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO



Oco0oe 3HaueHue TUCHUILUIMHA UMeeT mpu GopmupoBaHuu U pa3Butuu OK
u T1K (



Koa n
HaMMeHOBaHUe
(opmupyembIx
KOMIIeTeHIH i

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

O6mme!

JMCHUIIHHAPHbIE?

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

B yacTH TPY10BOT0 BOCIIMTAHMSA:
- TOTOBHOCTh K TpPYAy, OCO3HAHHE IICHHOCTH MAaCTEpCTBa,
Tpyaoooue;

- TOTOBHOCTb K aKTHBHOM JCSITEIBHOCTH TEXHOJOTHMUYCCKOU M

COIIMAJILHOW HANPABIEHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATH,

IJIAaHUPOBaTh M CAaMOCTOSITENLHO  BBINOJIHATH — TaKYyIO
JIeSTeTbHOCTb;
- HHTEpEC K pa3IuuHbiM cdepaM mnpodeccrnoHalIbHON

JIeITCIIbHOCTH,
OBnaneHre YHUBEPCAIBHBIMH Y4Y€OHBIMHU MO3HABATEIbHBIMU
NENCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe IeliCTBUSA:

- CaMOCTOSITENIbHO  (POPMYJIMpPOBaTH H  aKTyaJM3HPOBAThH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WJIH OCHOBAHUS JUIS
CpaBHEHHUS, KIIacCU(PUKALUU U 000O0IICHNUS;

- ONpenenaTh LeMH JesATeNbHOCTH, 3aJaBaTh MapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;

- BBUIBISATH  3aKOHOMEPHOCTM ¥ TMPOTUBOPEYUS B
paccMaTpUBAEMBIX SBJICHUSX;

- BHOCHTb KOPPEKTHBHI B

JACATCIIBHOCTD, OLICHUBATh

- chopMupoBaTh 3HaHHMSA O MECTE M POJM OUOJOTHUHU B
CUCTEME HayK, B (OPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTUHBI MHUpPaA, B

€CTCCTBCHHBIX
MMO3HAaHHWKU 3aKOHOB MpHUPOAbI W PCUHICHUH KU3HCHHO

BaYKHBIX COLIMATILHO-3TUYECKUX, SKOHOMUYECKUX,
HKOJIOTHYECKUX TPOOJIEM YeJOBEYeCTBa, a TaKkKe B
pelieHun BOIIPOCOB PalOHAIBLHOTO
MPUPOAONOIB30BaHus; B (OPMUPOBAHUU ILIEHHOCTHOTO
OTHOUICHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKIJIAJE
POCCHUHCKMX ¥ 3apyOeKHBIX YUY€HBIX - OHOJIIOTOB B
pazButue Ouonoruu; (QyHKUMOHAIBHOM TIPaMOTHOCTH
YesloBeKa JJIsl PEeLeHUs )KM3HEHHBIX MPo0eMm,

- yMETh BIAJETh CHUCTEMOW OWOJOTHYECKUX 3HAHUMH,
KOTOpasi BKJIOYAeT:
OCHOBONOJIAraloIMe  OWMOJIOTUYECKUE  TEPMHHBI U
NOHATUS ()KU3Hb, KJIETKA, TKaHb, OPraH, OpraHu3M, BUI,
OouoneHo3,  Ouochepa;
rOMeOCTa3, KJIETOYHBII  MMMYHUTET,

Oenka, OHONOJIMMEpHI,

TIOTTYJISITIHS,
METa00IU3M,
OHocHHTE3

9KOCHCTEMA,

AUCKPECTHOCTD,
caMoperysanus, CaMOBOCITPOM3BCIACHUC,

HACJICACTBEHHOCTb, M3MCHUYMNBOCTb, SHCPro3aBUCUMOCTD,

! YKa3bIBalOTCA IMUHOCTHBIE U MeTanpegMeTHble pesybTaThl 3 ®rOC COO (B nocnegHel peaakumm ot 12.08.2022), bopmupyemble 061,eo6pa3oBaTeNbHON AMCLMNANHOMN

2 IncumnanHapHble (NpeaMeTHbIe) pesynbTaTbl yKasblBatoTca B cooTeeTcTBUM ¢ PFOC COO (B nocneHel pegakumm ot 12.08.2022)




COOTBETCTBUE  PE3YJbTATOB  LEJSIM, OLEHUBATh  PHUCKHU
MMOCJICACTBUI NEATCIbHOCTH;
- pa3BuUBaTh KpEATHUBHOE MBIIUICHHE IPU  PEUICHUU

YKU3HEHHBIX TIPOOJIeM

0) 0a30BbI€ HCCIeI0BATEIbCKHE eCTBHSI:
- BIAJACTh HAaBBIKAMH  y4eOHO-HCCIICJIOBATCILCKOH W
MPOCKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelIeHUs pooJieM;

- BBISBIISTE MPUYUHHO-CJICICTBEHHBIC CBSI3H u
aKTyaJIM3MPOBATh 334y, BBIIIBUTATh THIIOTE3y €€ PEIICHUS,
HaXOIUTh

aprymMeHTsl Ui

YTBEPKJICHHM, 3a1aBaTh IapaMETPbl U KPUTEPUU PELICHUS;

J0Ka3aTcJIbCTBa CBOUX
-  AQHAJIM3UPOBATH IIOJIYYCHHBIC B XOJ€ PCHICHHUA 3adadu
pe3yibTarbl, KPpUTUYCCKU OLCHUBATH HX HJOCTOBCPHOCTD,
MMPOTrHO3UPOBATH UBMCHCHHUC B HOBBIX YCIIOBUAX;

- YMCTb IICPCHOCUTH INIO3HABATCIIbHYIO U

MMPAKTUYCCKYHO obnactu KU3HCACATCIBHOCTH,

3HaHUsA B

- YMETh HWHTETPUPOBATh 3HAHUA W3 PA3HBIX MPEIMETHBIX
o0JacTen;

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

- CIOCOOHOCTh HX HCIOJB30BAaHUSA B IIO3HABATEIILHOM U

COIIMATLHOM IMPAKTHUKE

POCT U pa3BUTHE);
Ouosiornyeckue Teopuu: kierounas teopus 1. llIBanHa,
M IIneiinena, P. BupxoBa; KJIOHaIbHO-CEIEKTUBHOIO
ummynurera I1. Opoux, .M. MeunukoBa, XpoMOCOMHas
HaciencteeHHoctn T

Teopust Moprana,

3apOAbIIIEBOIO CXOACTBA K. Bapa, OBOJJIIOLIMOHHAA TCOPHUA

3aKOH

Y. JlapBuHa, CUHTETUYECKasi TEOPHs SBOJIOIUH, TEOPHUS
anTporiorere3a Y. Jlapsuna; Teopus 6moreorneHo3a B.H.
Cyxkauéna;
MHOroo0pazusi "

yuenuss H.M. BasunoBa - o Ilenrtpax

MPOUCXOKACHUS  KYJIbTYpPHBIX
pacrenuii, A.H. CeBepuoBa - 0 nmyTSx U HalpaBICHUIX
sposrornu, B.W. BepHajckoro - o 6uocdepe;

3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO IMOKOJICHUS,
pacuIeIUIeHHs] TPU3HAKOB, HE3aBUCUMOTIO HacJIeAOBaHUs
npu3HakoB ['. MeHnensi, CUEIJIEHHOTO HacCleI0BAHUS
MIPU3HAKOB M HApyllIeHUs clerienus renoB T. Moprana;
TOMOJIOTHYECKUX psnoB B HACJIEICTBEHHOU
H.N.
paBHoBecus k. Xapau u B. BaitnGepra; 3apoapIieBoro
cxoactea K. bapa,

[exkens, ®©. Mromnepa);

U3MCHYHUBOCTHU BaBI/IJ'IOBa, TCHETUYCCKOI'O

OMOTeHETUYECKOr0 3aKoHa 0.
HNPUHIUIBI (YUCTOTHI TaMET, KOMIIEMEHTapHOCTH);
npaBuia (MuHumyma lO. JluGuxa, SKOJOrHMUYECKON
UpPaMU/Ibl YUCesl, OMOMacchl U SHEPTUN);

runore3bl (koanepsatHoil A.M. OmnapuHa, NEpBUYHOTO
oymeona JIx. XonmgeitHa,

pubo3uma T. Yek);

mukpocpep C. Dokca,

- chopmupoBaTh yYMEHHUS pPACKpbIBaTh
OCHOBOIIOJIATAIOLINX OMOJOIMYECKHX TEOPUH M THIOTE3:

coziep)KaHue




KJICTOYHOM, XPOMOCOMHO, MYTallHOHHOM,
HBOJIIOIIMOHHON, TMPOUCXOXKICHUSA >KU3HH M YEJOBEKa;
BJIaJICHNE CHCTEMOM 3HAHMH 00 OCHOBHBIX MeETOJax
HAYYHOTO TO3HAHUS, MCIOIb3YEMBIX B OHOJIOTMYECKHX
UCCIECOBAaHUAX  JKMBBIX OOBEKTOB U  JKOCHUCTEM
(ormMcanmwe, W3MEpeHUE, IMPOBEACHUE HAOJIOJICHHM ),
CIOCOO0aMM  BBISBICHHST M OLIEHKH AaHTPOIIOTCHHBIX
WU3MEHEHHH B IPUPOJE;

- copmMHpoBaTh YMEHUS pacKpbIBaTh
OCHOBOITOJIATAIOIINE  OWOJIOTMYECKHE  3aKOHBI U
3akoHomepHoctu (I. Mennens, T. Moprana, H.U.
BasunoBa, 3. I'exkens, @. Mromiepa, K. bapa), rpanuiist
UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM;

- YMETb BBIJCISATH CYIIECTBCHHBIC PH3HAKH:

CTPOEHHS BHPYCOB, KJIETOK HPOKapHOT M JYKapHOT;
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHH3MOB, BUJIOB,
OMOTreo1eH030B, IKOCUCTEM U Ouochepsl;

CTPOCHHSI OpPraHOB W CHUCTEM OpPraHOB pacTEHH,
KMBOTHBIX, YEIIOBEKA; MPOIECCOB KHU3HEIEATEIHHOCTH,
NPOTEKAOIINX B OpTraHU3MaxX pPACTCHHH, JKUBOTHBIX W
YeJI0BEKa;

OMOJIOTUYECKUX IIPOLIECCOB: oOMeHa BELIECCTB
(Metabonu3Mm), UHGOPMALMK U TPEBpALLCHHUs] SHEPTHH,
OpoXKeHMs, aBTOTPOGHOIO0 U TeTepoTPO(HOro THUIIOB
NUTaHusA, POTOCHHTE3a U XEMOCHHTE3a, MUTO03a, Mei03a,
raMeToreHesa, 5SMOpHOreHe3a, MOCTIMOPHOHAIBHOIO
pa3BUTHS, Pa3MHOXKEHUS, WHAWBHIYATBHOTO Pa3BUTHS
opranu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS  TEHOB,
rereposuca;  JEHCTBUIl ~ HMCKYCCTBEHHOro  0TOOpa,




CTaOMITU3UPYIOMIETO, JBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa; AJTOATPUIECKOTO u
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$I; BIIMSHUA
JIBYKYIIUX CUJI DBOJIONUU HA TEeHO(OH[ TOIMYJISIINN;
NPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpeie OoOWTaHWUS,
YyepeloOBaHUs HAIPABICHUH 3BOJIOIHMH; KPYroBOpOTa
BEIIECTB ¥ ITOTOKA SHEPTUU B IKOCHCTEMAX;

- TPHOOPECTH OIBIT NPUMEHEHHS OCHOBHBIX METOJOB
HAay4YHOI'O IIO3HaHuA, HCIIOJIb3YCMbIX B 6I/IOJIOFI/II/II
Ha6JHOIIeHI/I$[ N OIKMCAaHUA KXUBBIX CUCTEM, IIPOLCCCOB U
ﬂBHeHHﬁ; oprannu3alvii W IPOBCACHUA OHMOJIOTNYECKOTO
OKCIICPUMCHTA, BBIIBUKCHU S THUIIOTE3, BBISBJIATH
3aBUCUMOCTH  MEXKIy HCCICAYEMbIMH  BEIUYMHAMH,
OOBSICHATH TOJyYCHHBIC PE3yJbTaThl U (HOPMYIHPOBATH
BBIBOJIbI C CIIOJIb30BAHUEM HAaYUHBIX TIOHSATHH, TCOPHIA U
3aKOHOB;

- chopMUpOBaTH YMEHHUS BBIJAENIATH CYIIECTBEHHbBIE
IIpU3HAKU BHPYCOB, KIETOK IIPOKAPUOT U DYKApHUOT;
OJHOKJICTOYHBIX U MHOT'OKJICTOYHBIX OpraHnu3MOB, BUAOB,
OMOTeOIIeHO30B U HKOCUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BEIIECTB W TPEBPAIICHHS SHEPTUU B KIETKE,
dboTocuHTE3a, IMIACTHYECKOTO U  DHEPreTUYECKOTrO
oOMeHa, XEMOCHHTE3a, MUTO34, Mmeiio3a,
OTLIIOIOTBOPEHUS, pa3BUTHUS u Pa3MHOKEHUS,
WHIWBUAYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOprOBI 32 CYIIECTBOBAHME, ECTECTBEHHOTO OTOOpa,
BUJI000pa30BaHus, MPHUCIOCOOIEHHOCTH OPraHU3MOB K
cpeac O6I/ITaHI/I5[, BIIUSIHHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOIIOTCHHBIX U3MEHEHUH B DKOCHUCTEMax CBOEU
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MECTHOCTH, KPYroBOpOTa BEHICCTB K IMPEBPAIICHHE
sHEeprum B Ouocdepe;

- chopMupoBaTh yMEHHUS TPUMEHSATH IOJTy4YECHHBIC
3HAHUA OJIA 00BsACHEHNS 6I/IOJIOFI/I‘ICCKI/IX mponeccoB u
SIBJICHU#, JJIS TPUHATHASA TNPAKTUYCCKUX pEIICHUHA B
MOBCEIHEBHOM  HM3HM C  IEIbl0  OOeCreveHus
0e30MacHOCTH  CBOEr0  3J0pOBbS U 37I0POBbSI
OKPYXaIOIIMX JIFOJICH, COOMI0IeHUsT 3I0pOBOTO 0Opasa
JKA3HM, HOPM TIPaMOTHOTO IIOBEJICHHUSA B OKpYKaroLIEH

IOPUPOJHON  cpene;  NMOHUMaHME  HEOOXOIUMOCTHU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHOH OMOJIOTMH U
OMOTEXHOJIOTUI JUTSL palMOHAIBHOTO
IIPUPOIOIOJIB30BaHNUS; yYMEHHE UCII0JIb30BAaTh
COOTBETCTBYIOILIHE apryMeHTHI, OMOJIOTHYECKYIO

TEPMUHOJIOTHIO ¥ CHMBOJIMKY JUISL JIOKa3aTelbCTBA
POJCTBa OPraHU3MOB PAa3HBIX CHCTEMATUYCCKHUX TPYIIIL;
B3aMIMOCBSI3M OPTaHU3MOB U Cpe/bl OOUTaHUs; EIUHCTBA
YEJIOBEUECKHX pac; HE0OXOJAMMOCTH 370pOBOTO 00pasa
KU3HU, COXPAaHEHUS Pa3HOOOpa3usi BUIOB U IKOCHUCTEM,
KaK  YCJIOBHS  COCYIISCTBOBAHWS  TNPUPOIBI U
YeJI0BEYECTBA;

- copMHUpoOBaTH YMEHHUS peliaTh OMOJOTUYECKHE 3a/1a4H,
COCTaBIISITh TEHOTUIIMYECKHE CXEMBbI CKpEIIUBaHUS s
pa3HBbIX TUIIOB HACJEIOBaHUS MPHU3HAKOB y OPTaHHU3MOB,
COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB U DHEPTrUU B
JKOCUCTEMAX (uerm IIUTaHUsA, ITUIIEBBIC CCTI/I), BBISIBJISATH
MNPUYUHHO-CJIICACTBECHHBIC CBA3W MCXKIAY HCCICAYCMbBIMU
OMOIOrMYECKUMU O6T)€KTaMI/I, IponecCaMu U SABJICHUSAMMU,
ACJIaTb BBIBOABI W IMPOTHO3bI HA OCHOBAHUHW MOJTYYCHHBIX
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pe3ynbTaTOB;
- chopMupoBaTh YMEHHS KPUTHYECKH OICHUBATH
nH(OPMALIHIO OMOJIOTUYECKOT0 COJZIEpKaHUs,
BKJIIOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOi MH(OpPMALIUU, HAYYHO-
MOMYJISIPHbIE MaTepUaibl); HHTEPIPETUPOBATh ITUUECKUE
aCleKThl COBPEMEHHBIX HCCIEIOBaHUNW B OuHojoruw,
MeAMIIMHE, OMOTEXHOJIOTHH; pacCMaTpuBaTh rio0aabHbIe
9KOJIOTUYECKHE pOOIIeMBI COBPEMEHHOCTH,
dbopMUPOBAaTh MO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3UIUIO, YMCHHE OIICHUBATh JTHYCCKHUE ACIICKTHI
COBPEMEHHBIX HCCIICIOBAaHUN B 00JACTH OMOTEXHOJIOTHH
u TeHETUYECKUX TEXHOJIOTUH (KIIOHUpOBaHUE,
UCKYCCTBEHHOE OILIIOIOTBOPEHHUE, HAIPaBIEHHOE
U3MEHEHHEe TEeHOMa H  CO3[JaHhe  TPaHCTEHHBIX
OpraHU3MOB);

- chopmupoBaTh yMeHHsA CcO37aBaTh COOCTBEHHBIE
MUCbMEHHBIE W  YCTHBIC COOOIICHHS Ha OCHOBE
OHMOJIOTHYeCKOH uH(pOpMAITUH u3 HECKOJIBKUX
HUCTOYHUKOB, TPAMOTHO WCIIOJBH30BaTh TOHSATUHHBINA
anmapat OUOJIOTHH;

- yMeThb BBIABUTATh TUIOTE3bl, MPOBEPATh UX
AKCIIEPUMEHTAJIbHBIMUA CpPEACTBaMH, (opMynHpys Lenb
WCCIICTOBAHMsI, aHATTU3UPOBATh MOJTYYCHHbBIE PE3yIbTaThl
U JIeTIaTh BBIBOBI;

- NPUHUMATh YyYacTHE B HAYIHO-HCCIICIOBATEIIbCKON
pabore TmTO OWOJOTHMH, OKOJOTMM U  MEIUIIMHE,
MPOBOIMMON Ha 0a3e IIKOIBHBIX HAyYHBIX OOIIECTB H
MyOJIMYHO TIPEJCTABISITh IMOJNydEeHHBIC PE3yJIbTaThl Ha
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YUEHHUYECKUX KOH(PEPEHIHIX pa3HOTO 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 MHUPE;

OCO3HaHUIO CBOCTO

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

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

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

B) paboTa ¢ uHpopmauei:

- BJIaJICTh HABBIKAMH MOJTyYeHUs HH()OPMAITUHN U3 HCTOYHHKOB
pPa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOUCK,
aHaliu3, CHUCTEeMATU3alUI0 M HUHTEpHpeTalnuio UHPOpMaLuu
pa3INYHbIX BUAOB U (POPM IPEICTABICHHUS;

- Cco3JlaBaThb TEKCThl B pa3lU4YHbIX (opmMarax ¢ Y4EeTOM
Ha3HaueHUs WHPOpMallMd U ILEJIeBOH ayIUTOPHH, BBIOMpas
ONTUMAIIEHYIO ()OPMY TIPECTABIICHHUS U BU3yaTH3aINN;

- OLIEHUBAThH JIOCTOBEPHOCTH, JETUTUMHOCTh MH(pOpPMAIUH, €€
COOTBETCTBHUE MMPABOBBIM U MOPAIFHO-ITHYECKIM HOpMaM;

- HCII0JIb30BaTh CpeacTBa
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEIIEHMH KOTHUTHUBHBIX,

KOMMYHUKATHBHBIX u OpraHnu3alluOHHBIX 3aga4 C

MH(OPMaLMOHHBIX "

- chopmupoBaTh
nHpopmaruio

BKITIOYAOIYI0 TICEBJIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX
HCTOYHUKOB (CpEIICTBA MacCOBOi MH(MOpMAINH, HAYIHO-

YMCHHUSA  KPHUTHYECKU
OHOJIOrHYECKOr0

OLICHUBATh
COACPIKAHUS,

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

- MHTEPIPETUPOBATh 3TUYECKHE ACHEKTHl COBPEMEHHBIX
UCCIIIOBaHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHUH;
paccMaTpuBaTh TJI00aJbHbIE IKOJOTHMUECKUE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOUICHUIO K HUM

CO6CTBCHHYIO MMOo3uIK, yMCHUC OLCHUBATH 3TUYCCKHC

acleKThl COBPEMEHHBIX HCCIIEJOBaHMM B  00JacTH
OMOTEXHOJIOTUU u TEHETUYECKUX TEXHOJIOTHH
(KIIOHUpPOBaHUE,  HMCKYCCTBEHHOE  OIUIOJI0TBOpPEHHUE,
HalpaBJICHHOE W3MEHEHHWE TEeHOMa U  CO3/aHue
TPaHCTE€HHBIX OPTaHU3MOB);

- cdopMHpOBaTh yMEHHUS CO3[aBaTb COOCTBEHHBIE
NUCbMEHHBIE W  YCTHBIE COOOIIEHUS Ha OCHOBE
OuoJIOrn4YecKoi uHpopManuu u3 HECKOJIBKUX
HUCTOYHUKOB, TPaMOTHO MHCIIOJIb30BaTh IOHATUNHBIN

anmapat OUOJIoTHUr
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co0uIr0IeHIEM TpeOoBaHuU PrOHOMUKH, TEXHUKHU
0€30MacCHOCTH, THUTHUEHBI, PECYpPCOCOCPekKEHUS, MPABOBBIX U
ATUYECKHUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30MMaCHOCTH;

- BJIAAICTb HAaBLIKAMU PACIIO3HABAHUA W 3alIUThI I/IH(bOpMaI_[I/II/I,

nH(GOPMaLMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 04. DddexTuBHO

B3aUMO/ICHICTBOBATh U
paborarb B
KOJIJICKTUBEC u

KOMaHC

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIQJICHUE HaBbIKaAMH y4eOHO-UCCIIEeI0BATEIbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIIBHOCTH;

OBiagenue
AeMCTBUAMMU:

6) COBMECTHaA N€eATEJIbHOCTD.

YHuuBeEpcCaJdbHBIMU KOMMYHUKATUBHBIMHA

- NMOHMMAaTh M HCIOJB30BaTh IMPEUMYIIECTBA KOMaHAHOW H
WHAUBUAYaAIbHON paboThI;
- MPUHUMATD COBMECTHOH

OpPraHru30BbLIBATDH

LETH
U KOOPAWMHHUPOBATH

NESTEIbHOCTH,
IEUCTBUS II0 €€
JOCTH>)KEHHIO: COCTABIIATH IUIAH JEHCTBUM, paCIIPENEIsATh POJIH
C Y4eTOM MHEHUH YYaCTHUKOB OOCYXJaThb pe3yibTaThbl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBINOJHATH pabOTy B  YCIOBUSX
peanbHOro, BUPTYaJIbHOT'O "

BSaHMOHCﬁCTBHH;

KOM6I/IHI/Ip0BaHHOFO

- OCYHICCTBJIAATH INO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHHUC B

Pa3IMYHBIX CUTyalusIX, MIPOSIBIIATH TBOPYECTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBjaaaenue YHUBEPCAJIbHbIMHU peryJasiTHBHbIMH
JeHCTBHSIMMU:

') NPUHATHE ce0s1 U APYTUX JI0/Ieii:

- IpPUHUMATh MOTUBBI W apryMeHThl JIpPYruX JIOAEH IpHu

- chopmupoBaTh yMeHHsA CcO37aBaTb COOCTBEHHBIE
MUCbMEHHBIE M  YCTHBIE COOOIIEHHMS Ha OCHOBE
OM0JIOTNYECKOI uHpOpMaLun u3 HECKOJIBKUX
HUCTOYHUKOB, TPAaMOTHO MCIIOJIb30BaTh IOHATUHHBIN

arnmapat OHOJIOTHH,

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

- NpPUHUMATh YydYacTUE B HAYYHO-HCCIEIOBATEIbCKON
pabore 1O OHWOJOTHMH, OKOJOTMHM M  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
eficTBOBAaThH B
Ype3BbIYANHBIX
CUTYaITUSIX

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

- ¢(hOpMUPOBAHHOCTb SKOJIOTUYECKON KYJIbTYpbl, [IOHUMaHUE
BIIMSIHUS COLUAIBHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSTHUE
OPUPOJHON M COLMAIBHOM Cpeibl, OCO3HaHME 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, IPENOTBpaLIaTh

IMPHUHOCAIIIUX BpCa

HX;

- paciiupeHuc OIIbITa ACATCIIbHOCTHU DKOJIOTHUECKOH
HAITPaBJICHHOCTH,
- OBJIAICHUC HaBbIKaMH y‘Ie6H0'HCCHCI{OB&TCHBCKOﬁ, HpOCKTHOﬁ n

COILIMAJILHOU JNESATEIILHOCTH

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

UCCIIC/IOBAHHUSIX  JKUBBIX  OOBEKTOB M  IKOCHUCTEM
(omucanue, wW3MEpeHWE, TPOBEACHHE HAOIIOICHUN);
croco0aMy  BBISIBJIEHHS | OLCHKK aHTPOIOICHHBIX

W3MEHEHUH B MIPUPOE;

- YMETh BBIABJIATH OTJIMYUTEIBHBIE TNPHU3HAKUA KUBBIX
CHUCTEM, B TOM 4YHCJI€ T'pUOOB, PACTCHHM, KUBOTHBIX H
YeNoBeKa; MPUCIOCOOIEHHOCTh BUJIOB K Cpe/ie OOUTaHuUs,
abMOTHYECKHX M OMOTUYECKUX KOMIIOHEHTOB IKOCHUCTEM,

B3aUMOCBSI3CH OpraHu3MOB B cooOIiecTBax,
AHTPOIIOTEHHBIX HW3MEHCHHMH B JKOCHCTEMax CBOCH
MECTHOCTH;

- YMETbH BBIACISATH CYIICCTBCHHBIC IIpU3HAaKH
OMOJIOTUYECKUX MPOIIECCOB: obmeHa BEIIIECTB

(MeTabonu3m), WHPOpPMALIUM U TPEBPAIIECHUS SHEPTHH,
OpoXeHHs, aBTOTPOGHOrO M TIeTepoTPO(HOro THUIIOB
NUTaHusA, GOTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Me03a,
raMeToreHes3a, HSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pasBUTHS, PAa3MHOXKEHUS, WHAMBUIYAIbHOTO pPa3BUTHS
opranu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS  TEHOB,
oTbopa,
CTaOMJIM3HUPYIONIETO, JBIDKYIIETO W Pa3phIBAIONIETO
otbopa;

BUI000pa30BaHus;

reTepo3nca;  JIEWCTBUM  MCKYCCTBEHHOI'O

€CTECTBEHHOI'O AJIOaTPHUICCKOTO n

CUMIIATPUYICCKOT'O BIIUSAHUA
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JIBIKYIIUX CUJ DBOJIONUU HAa TEeHO(OH[ TOIMYJISIINN;
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHus,
YEepeAOBaHUs HANPABJICHUN 3BOJIOLMH; KPYroBOpoTa
BEIIIECTB U MTOTOKA YHEPTUU B IKOCHCTEMAX

ITK

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE

16



2. CTpyKTYypa M cojepkaHue 001eo0pa3oBaTeJJbHOM JUCHTUIITIHHBI

2.1. O0beM JUCUUILJIMHBI U BUBI Y4e0OHO# padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 144
B T.Y.

OcHoBHoOE conepxxaHue 112
BT. 4..

TEOpEeTUIEeCKoe 00ydeHne 68
MIPAKTUYECKHUE 3aHATUS 32
1a00paTOPHBIE 3aHATHS 12
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaHME (COTEepPKAHME 14
MPUKJIAJTHOT0 MOIYJIfA)

TEeOopeTu4ecKoe o0ydyeHue 8
MPAKTUYECKHUE 3aHSITUS 4
71a00paTOPHBIE 3aHATHS 2
KonTpoJibHbIe patoThI 8
KoncyabTanun 4
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 6
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2.2. TemaTu4ecKMid IJIAH M COAEPKAHUE TN CIIATIIIMHBI

HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETeHUHH
1 2 3 4

Pazgea 1. KiteTka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIIA )KUBOTO 36

Tema 1.1. OcHoBHOE coep:kaHue 2

buoJjiorus kak TeopeTnueckoe o0yueHue: 2

Hayka buonorus kak Hayka. CBsi3b OMOJIOTHH C APYTUMH HayKaMHu: OMOXUMUS, Onopu3rKa, OMOHHKA,
resoreorpadus u 1p. Poib u Mmecto 6uosoruu B GoOpMUPOBAHUN COBPEMEHHON HAYYHOM KapTHHBI MUpA. OK 02
3HaueHue Ouosornueckux 3HaHui. Vicropus 6uonoruu. 3HaueHue MUTOIOTUH JUIsl pa3BUTHS OMOJIOTHH U
MO3HAHUS MPUPOABI. METOABI IUTOIOTHH: MUKPOCKOIHSI, XpoMaTorpadus, 31eKTpodopes, MEeToa MEUEeHBIX
aToMoB, nuddepeHnnanbHoe HEHTPUPYTHPOBAHUE, KYIBTYpa KIETOK

Tema 1.2. O0mas | OcCHOBHOe coJepkaHue 2

xapakrepucTuka | Teoperudeckoe o0yueHnme: 2

KH3IHH Pasznoobpa3zue 6uocucrem. Opranuzanys OMOJOTUIECKUX CUCTEM. Y POBHU OpraHHU3aI[Mi OMOCHCTEM:
MOJIEKYJISIPHO-T€HETHYECKUIA, OPraHOUAHO-KJIETOYHBIH, OpraHU3MEHHBIN, MTOMYISALIIHOHHO-BHI0BOH, OK 02
HKOCHUCTEMHBIH (6HoreoneHoTndeckuii), ouochepusiii. Hayku, nsydaroniue 6nojaornyeckiue 0ObeKThl Ha
Pa3HBIX YPOBHSIX OpraHu3anuy xu3Hu. O01as xapakTepUCTHKa )KU3HHU, CBOMCTBA )KUBBIX cucTeM. [Iporeccsl,
MIPOUCXOAIINE B OMocucTeMax

Tema 1.3. OcHoBHOE coaep:xaHue 6

buojoruyeckn Teopernueckoe o0yueHnue: 2

Ba’KHbIC XuMuyeckuil coctaB KiIeTku. Heopranuueckue BenecTBa KI€TKH, UX OHOIoruyecKas posb.

XHMHYCCKHE Opranunyeckue BeliecTBa KieTku. buonornyeckue nonumepsl. benku. Ctpykrypa u QyHKIHUN OETKOBOM

COCANHEHHUA MoJieKyJbl. DepMeHThI, MPUHIIMI UX ACUCTBUS. YTIeBoabl. bruonornueckue GpyHKIMM yriIeBoa0B. OK 01
Jlunuasl. OOmuit miad crpoerus. 'mapodunbHO-THApoPoOHBIE cBoiicTBa. Kitaccudukaryst Jumuaos. OK 02
buonornueckue ¢pynkuuu mununoB. AT®. Ctpoenne monekyinsl AT®. buonornueckue pynkumuu ATD OK 04
IpakTHyecKne 3aHATHS: 2
Posb 6enKoB, yriieBoI0B U )KUPOB B OpraHU3Me 4ejoBeKa. BUTaMuHbl 1 OMOIOTHYECKH aKTUBHBIE I00aBKH, 2

HX 3HAYCHUC B JKU3HU OpraHrU3Ma YCJIOBCKA. I'uno- u aBUTAaMHHO3bI UX HOCIEACTBUSI. HpCI[CTaBHCHI/IC




YCTHBIX COOGH.IGHI/II‘/JI C HpGBGHTaHI/Ief/’I, MOATOTOBJICHHBIX 1O NICPCYHIO HCTOYHUKOB, pCKOMCH/IOBAHHBIX
IperioaaBaTCiIcM

JlabopaTopHble 3aHATHSA: 2

JlaboparopHas pabora “Onpenencarne BuramMmuaa C B IPOAYKTax MUTAHUS
[ToaroroBka BapuaHTOB OMBITA, HAOMIOACHHUE 32 KAUECTBEHHBIMU PEAKIUSIMU, 3aTIOJTHEHHE paboyeii
TaOJIMIIbI, HHTEPIPETAIMS HAOTI0JaeMBbIX SBJICHUH, (HOPMYIUPOBAHUE BHIBOIOB

JlaGopaTopHas padota «I'uapoduinbHO-TUAPOHOOHBIE CBOKWCTBA JIUITHIOBY
[TonroroBka BapuaHTOB OIIBITA, HAOIFOICHUE U3MEHEHHSI PACTBOPUMOCTH JIUIIHIOB, 3all0JTHEHUE pabovei
TaOJUIIBI, HHTEPIIPETAIMSI HAOII0JaeMBbIX SIBICHUH, (DOPMYyJTUPOBAHHE BHIBOJIOB

Tema 1.4. OcHoBHOE coep:kaHue 6

CTpyKTypHO- TeopeTnueckoe odyueHnue: 4

¢ynxkuuonanbuas | Knerounas teopus (T. IlIBann, M. [lneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHON KJIETOYHOM 2
OpraHu3anus Teopuu. THUIIBI KIIETOK: SyKapuoTHUecKas U pokapuotuyeckas. CpaBHUTEIbHAs XapaKTEPUCTUKA KIETOK
KJIETOK 9yKapuoT (pacTUTEIbHOMU, )KUBOTHOU, rpuOHOM). CTpoeHHe MPOoKapuOTHUECKON KiIeTKH. OCOOEHHOCTH
CTpOEHHS reTepOoTpOodHOM U aBTOTPOPHON MPOKAPUOTUYECKUX KIIeTOK. CTpOeHHE M1a3MaTHYECKOM
MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 MIa3MaTHISCKYI0 MeMOpaHy: TAaCCUBHBIA U aKTUBHBIN. DHJIOIATO3:
MMUHOIIUTO3, (haromuTo3. DK301MT03. O00I0UYKa WIH KIeTOouHas cTeHKa. CTpyKTypa U GYHKIIUU KIECTOYHOMN
CTEHKH pacTeHul, rpuOoB

[Mutomnasma. Llurozomns. Lutockener. OHoMeMOpaHHbIE OpPraHOU/IbI KJIIETKHU: 3HOIUIa3MaTHYeCKas CeTh 2 OK 01
(BIIC), anmapar I'onbpkH, TN30COMBI, IEPOKCUCOMBI, BaKYOJIH PaCTUTENbHBIX KieToK. CTpoeHHne u OK 02
(GbyHKIMN 0JHOMEMOpaHHBIX OpraHonoB kieTku. Kierounstit cok. Typrop. OK 04
[TomyaBTOHOMHBIE OpPTraHOUABI KJIIETKU: MUTOXOHJIPUH, IIACTUBI: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEMKOILIACTBI, MX CTPOCHUE U (YHKINU. SIIepHbIi anmapaT KJIETKH, CTPOSHHE U (PYHKIIUH.
HememOpanHbie opraHou/Ibl KJIETKUA: PUOOCOMBI, MUKPOTPYOOUKH, KJIIETOUHBIHN 1IeHTp. Opranoun bl
JBYDKEHUS: pECHUUYKH ¥ KTYyTUKH. CTpoeHHe M (PyHKIIMH HEMEeMOPaHHBIX OPTaHOUIOB KIIETKA

JlaGopaTopHbIe 3aHATHSA: 2

JlaboparopHast pabota «CTpoeHue KIeTKH (pacTeHUs, )KUBOTHBIE, TPUOBI) M KIIETOYHBIE BKIIOYCHUS
(kpaxMai, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )
[IproGpereHune OnbITa MPUMEHEHHS] TEXHUKU MUKPOCKOITUPOBAHUS TIPH BBITIOTHEHUH Ta00OPATOPHBIX paboT.

HO)IFOTOBKa MUKpPOIIpEraparos, Ha6J'IIO)IeHI/Ie C MOMOIIbIO MUKPOCKOIIA, BBIABJICHUC pa3m/m1/n71 MCKOY
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M3y4aeMbIMU 00bEKTaMH, HHTEpIpETalys HabI01aeMbIX SBICHHM, (POPMYITMPOBAHUE BHIBOJIOB

JlaboparopHas pabora «IIporuriaeMocts MeMOpaHbI (TUIA3MOJIH3, ICTIIIa3MOITU3)»

[Tpuobperenue onpiTa MPUMEHEHHUS TEXHUKA MUKPOCKOTIMPOBAHUS MPH BBHITIOJIHEHUH JTaOOpaTOPHBIX PadoT.

[ToaroroBka MUKpoMpenapaToB, HAOIIOIEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISIBICHUE PA3INYUi MEXKIY
M3y4aeMbIMU 00bEKTaMH, UHTEpIpeTaIys Ha0I0AaeMbIX ABJICHUHN, (OPMYITUPOBAHUE BBIBOIOB

Tema 1.5. OcHoOBHOE co/lep:KaHue
CrpykTypHO- TeopeTnueckoe o0yueHue:
(yHkuHoOHAILHBI | CTpoeHHE XPOMOCOM. XPOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTUYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI,
e (hakTopsl TaruIONIHBIN U qUIUIONaHbIH Habop. Hyknennossie kuciotel. JIHK u PHK. CTtpoeHune HyKIIeMHOBBIX OK 01
HACJIeACTBEHHOCT | kucnoT. Hykneoruasl. Kommiementapuslie azotucteie ocHoBanus. [IpaBuino Yapradda. Crpyxrypa JHK — OK 02
" IBoiHas crimpaib. Mecronaxoxaenue u ouonornyeckue ¢pynkiuu JJHK. JTHK-skcnepruza. Bugst PHK.
O®yukuuu PHK B kitetke
IIpakTH4yecKkue 3aHATHS:
Pemenne 3amau Ha onpeneneHue nociaea0BaTeIbHOCTH HYKIEOTHI0B
Tema 1.6. OcHoBHOe coep:kaHue
IIpoueccsl Teopernueckoe odyueHue:
MATPUYHOI'O Matpuunsiii cunte3 JHK — permukanus. [puanune! perumkanyn JJHK. Mexanusm permukannn JTHK.
CHHTE3a Penapanus /IHK (nopennexaTuBHas, nocTperuiekaTuBHast). Peakiuy matpuanoro cuntesa. [lpunimn
KOMIUIEMEHTApHOCTH B peakuusax matpudHoro cunresa. JJHK u rensl. I'eHeTnueckmii koa, ero CBOWCTBA. OK 01
Tpanckpunuus — matpuunblid cunTe3 PHK. Tpancnsus u e€ stansl. YcenoBust Onocunresa oernka. OK 02
Crpoenue T-PHK u xonupoBanue aMmuHokucIoT. Posib pubocoM B GMocrHTe3€e Oenka
IIpakTHYecKkHe 3aHATHSA:
Pemienue 3a1a4 Ha onpeseneHue Mocae10BaTeIbHOCTH aMUHOKUCIIOT B MOJIEKYJIe OellKa.
Pemienue 3a1a4 Ha onpe/eneHre Mocae10BaTeIbHOCTH aMUHOKUCIIOT B MOJIEKYJie Oellka B cilydae
M3MEHEHHUs NocIe0BaTeIbHOCTH HyKiIeoTn10B JJHK
Tema 1.7. OcHoOBHOE coiep:KaHue
Hexserounbie Teoperuueckoe o0yueHue: OK 02
(hopMBbI KU3HH Bupycsl — HekseTouHble (POPMBI )KU3HU U 0OTUTaTHBIE Mapa3uThl. CTpoeHHe MPOCTHIX U CIOKHBIX BUPYCOB, OK 04

peTpoBupycoB, 6akrepuodaros. Kuznennsrit nukn JJHK-conepsxkamux Bupycos, PHK-conepskarmiix
BUpPYCOB, OakTeprodaros. BUY, renatur yenoseka.
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bakrepun. OOmas xapakrepuctuka. [lonstue mramm. Bupychl n 6akTepun: cX0JCTBa U pa3IHyus

IIpakTHYeckne 3aHATHSA: 2
Bupycurbie u 6akrepuanshblie 3a00seBanus. O01IMe TPUHIUIIBI UCIIOJIb30BAHUS JIEKAPCTBEHHBIX BEUIECTB. 2
Oco0eHHOCTH MPUMEHEHUST aHTUOUOTHKOB.
[IpencraBieHne yCTHBIX COOOIICHUI ¢ IPe3eHTalel, TOrOTOBIEHHBIX 10 IEPEYHIO UCTOYHUKOB,
PEKOMEHIOBaHHBIX MPENOAaBaTEIEM
Tema 1.8. OcHoBHOE coep:kaHue 4 OK 02
OOmen BemecTs u | TeopeTnueckoe o0yyeHue: 4
npeBpameHue ACCUMUIISAINA U TUCCUMIIALINAS — [IBE CTOPOHBI merabonu3Ma. Tunbsl 0OMeHa BEIECTB: aBTOTpO(pHHﬁ u 2
JHEPIruH B KJIETKe | reTepoTpodHbIi, a3poOHBINA U aHAIPOOHBINH. DHEepreTuueckoe odecneyeHne KieTku: npespamienne ATO B
oOMeHHBIX Tporeccax. DepMeHTaTUBHBIN XapakTep peakiuii KJIETOYHOro MeTabonu3ma
[lepBuuHBI cUHTE3 OpraHMYECKHX BellecTB B kieTke. [Inactnyeckuit oomeH. @oTocuuTe3. XeMOCHHTES. 2
AHa3poOHBII SHEpreTHYecKkuii 00MeH. AHa3pOOHBIE OpraHu3Mbl. bposkeHue, aBTOTpOGHBIN 1
reTepoTpo(HBIN TUI TUTaHHsL. AHA3POOHBIE MUKPOOPTAaHU3MBI KaK 00BEKThI OMOTEXHOJIOTHH. DTaIbl
sHepreTuyeckoro ooMena. ['nukonus. buonornueckoe OKuciIeHNUE, WIH KIETOYHOE JbIXaHUE
Tema 1.9. OcHoBHOE coep:kaHue 2
KusHeHHbIN Teopernueckoe o0yueHnue: 2
HHUKJ KJIETKH. Knerounslii nuki, ero nepuoasl u peryisuus. [lepuoast unrepdassl ux ocodennoctu. Auddepenunarnus
MuTto3. Melio3 KJIETKH M apecT KJIETOYHOTro MKia. Jlenenue kinetku — Muto3. CTaguyu MUTO3a U TPOUCXO/ISIIIIUE MPOIIECCHI. OK 02
Kapuokunes u nuutoknues. buogornueckoe 3HayeHMEe MUTO3a. Mel03 — peIyKIIMOHHOE JEJIEHUE KIETKH. OK 04
Cranuu Meiio3a. Melio3 — 0CHOBa MMOJIOBOTO pa3MHOKeHHs. [loBeieHre XpoMocoM B MeHo03e.
Kpoccunrosep. buonornueckuit cmbici Merio3a. I dexTsl meiio3a. Melio3 B )KU3HEHHOM IHKJIE
OpPraHHU3MOB
KonTposbnas padora 2
MouteKymnsipHBIi YpOBEHb OpraHU3aliu )KUBOTO
Pasznea 2. Crpoenue u GpyHKIIUU OPraHU3Ma 44
Tema 2.1. Conep:xanue 6 OK 02
Crtpoenne IIpogdeccnonaIbHO-OPHEHTHUPOBAHHOE COAECPKAHUE TEOPETHYECKOI0 00yUYeHUs 4 OK 04
opraHuszma OpnHoksieTouHble opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOTOKJIETOUHBIE OpraHU3MBbl. B3anmocBs3p 4 IK 3.2
yacTeld MHOTOKJIETOYHOr0 opranusma. @yHkius. Opranbl ¥ CUCTEMBI OpraHOB. AIIIapaThl OPraHoOB. IIK 3.7
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I'omeocras opraHu3ma 1 €ro noagACp:kaHre B MMPOHCCCe KU3HCACATCIIbHOCTH.

@OyHKIMOHANbHAS cucTeMa OpraHoB. TkaHu pacTeHud. TkaHU )KUBOTHBIX U 4yesloBeka. OpraHbl pacTEHUH.
OpraHbl ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JI0BEKa. 3HAUEHUE OIOPbI, IBUKEHUS, IUTAHUS, IbIXaHUs,
TPaHCIIOPTA BELECTB, BBIJCIICHNUS, 3aLIUThl. 3HAYEHHUE ITPOSBICHUS PAa3APaXKUMOCTH U PETYIIALUH

OcHoBHOE cogepkaHHe NPAKTHYECKOI0 3aHATHSA: 2
Teopus kioHaIbHO-cEeNEKTUBHOTO UMMYyHHUTeTa [1. Dpimxa, .M. MeunukoBa. b eKkmoHHbIC 2
3a0oJeBaHus U dnuAeMus. BaxkHeie snuieMun B UICTOPUH YelloBeYecTBa. BakimHanus kak
npopUIaKTUKa HHPEKIIMOHHBIX 3a00JICBaHUH.
[IpencraBnenne yCTHBIX COOOIIEHHH ¢ Tpe3eHTalNeH, TOATOTOBICHHBIX 10 IEPEYHIO0 HCTOYHUKOB,
PEKOMEHI0BaHHBIX MPEI0/1aBaTEIEM
Tema 2.2. Conep:xanue 2
DopmbI IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COEPKAHUE TEOPETHYECKOro 00y4eHUs 2 OK 02
Pa3sMHOKeHUs! ®opMbl pa3MHOKEHUSI OpraHu3MoB. becronoe u nonoBoe pazMHoKeHHE. Bubl 6ecronoro pa3sMHOKEHUS: IIK 4.4
OpPraHu3MoB IIPOCTOE JIEJIEHNE HA/IBOE, IOYKOBAaHUE, PAa3MHOKEHHE CIIOPAMH, BET€TaTUBHOE Pa3MHOKEHUE, 2
¢bparmenTanys, kKioHupoBanue. [1ooBoe pa3sMHOKEHHE.
Tema 2.3. OcHoOBHOe coiep:KaHue 4
OnTorenes Teopernueckoe o0yueHnue: 4
KHBOTHBIX U I'amerorenes y xnBoTHBIX. CriepMaroreHes u ooreses. CTpoeHMe MOJIOBBIX KIETOK. OIII0JOTBOPEHHE U 2
YeJIOBEKA SMOpHOHANILHOE pa3BUTHE )KUBOTHBIX. [lapTeHoreHe3. OmOpuorenes (Ha nmpuMepe naHieTHuka). Craguu OK 02
aMOpHoreHe3a OK 04
Poct u pa3Butue xuBoTHbIX. [locTamOpuonaneHelil nepuoa. [Ipsmoe u Henpsmoe paszsutue. Pazsutue ¢ 2
MeTamMop(ho30M y O€CII03BOHOUHBIX U MTO3BOHOYHBIX KUBOTHBIX. CTa K MOCTIMOPHOHAIBHOTO Pa3BUTHUS Y
KUBOTHBIX U 4enoBeKa. [lepuonbl oHTOreHe3a yenoseka. buonorndyeckoe ctapeHne U CMEpTh.
I'eponTosorus
Tema 2.4. OcHoBHOE coep:xaHue 2
OnTtorene3’ Teopernueckoe o0yueHune: 2 OK 02
pacreHui I'amerodut u ciopodput. PasmHokeHue u pazButre Bojgopocield. PasMHOXeHHEe U pa3BUTHE CIIOPOBBIX OK 04
pacteHuii. Pa3MHOXXEeHNE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. [leprnoasl oHTOreHe3a pacTeHuin
Tema 2.5. OcHoBHOE coep:xaHue 2 OK 02
OcHoBHBIE Teopernueckoe o0yueHnue: 2
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NNOHATUSA
IF¢HETHKH

I'enernka Kak Hayka O HaCJIE€ACTBEHHOCTH U U3MEHUMBOCTH OPraHn3MoB. OCHOBHBIE T€HETUUECKHUE TOHATHS
u cuMBoOJIbl. ['eH. ['eHoTun. @eHotun. AssenbHble reHbl. AJIbTepHaTUBHbBIC IPU3HAKU. JJOMMHAHTHBINA 1
perieccuBHBIN npu3Haku. ['oMo3urora u rereposurora. Ynucras munus. [ mbpuasl. OCHOBHbBIE METOBI
TCHETHKU: THOPUI0JIOTUIECKUH, IINTOJIOTHYECKUE, MOJIEKYISIPHO-TEHETUYECKHE

Tema 2.6.
3aKOHOMEPHOCTH
HacJIe/I0BAHUA

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue:

3akoHOoMepHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens: Monorudpuanoe ckpemuanue. [IpaBuio
JOMUHHUPOBAHUS. 3aKOH €AMHOO0pa3Hs EPBOTO MOKOJICHNS. 3aKOH pacIEeI/ICHHs! TPU3HAKOB.
]_II/ITOJIOFI/I‘-IGCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO CKpCIIMBAaHMA. I'mmioTe3a YUCTOTHI TaMeET. AHaJII/I3I/IpyIOI]_[ee
ckpeuBanue. JurnOpuanoe ckpemunBanue. 3aKOH HE3aBHCUMOTO HACIIEOBAHHMSI TPH3HAKOB.
[MonuruOpuaHOE HACIEOBAaHHUE U €r0 3aKOHOMEPHOCTH

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS |

Pewrenue 3anau Ha onpeaeneHne BEpOATHOCTA BOSHUKHOBEHHUSI HACIECTBEHHbIX IPU3HAKOB TP MOHO-,
-, HOJII/II‘I/I6pI/IZIHOM 1 aHAJIM3UPYIOIICM CKPCIIMBAHUH, COCTABJICHUEC 'CHOTHUIIMYCCKUX CXEM CKPCHIMBAHUA
Yy pacTeHHit

OK 02
OK 04
I[IK 4.4

Tema 2.7.
B3anmoneiicTBue
I€HOB

OcHoBHOE€ CoAcCpKaHuEC

Teopernueckoe o0yueHnue:

I'enoTum kak nenoctHas cucremMa. MHOXKECTBEHHOE A€MCTBHE TeHOB. 1Ineiiorponusa. MHOXKeCTBEHHBIN
aienusM. BzanmopeiictBue amnenbHbIX TeHoB. KogomuHupoBanue. B3anmoaelicTBre HeaieIbHbIX TE€HOB.
KommnemenrapHocts. Onuctas. [lonumepus

IpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHME PAKTHYECKOTO 3aAHATHS:

Pemenne 3ama4d Ha ONpeaACIICHUEC BEPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
PAa3JIMIHBIX TUITAX B3aMMOACHCTBUS T'CHOB, COCTABJICHUEC 'CHOTHUIIMYCCKUX CXEM CKPCIIMBAHUA Y paCTeHI/Iﬁ

OK 01
OK 02

Tema 2.8.
Cuenjiennoe
HacJIeI0BaHHue
NMPU3HAKOB

OcHoBHOE cogepkaHue

Teopernueckoe o0yueHue:

3akoHbl T. Moprana. CueruieHHOe HaclleI0BaHHE T€HOB, HAPYIIEHHUE CLETUICHUS. XpOMOCOMHAs TEOpUs
HacJIeICTBEHHOCTH. [ 'eHeTHueckoe KapTupOBaHUE XPOMOCOM. VcIonib30BaHNEe KPOCCUHIOBEPaA JUIs
COCTaBJICHHA I'CHETUYCCKUX KapT XPOMOCOM

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIEPKAHHE MPAKTHYECKOT0 3aHATHUSI:

Pemenue 3aga4d Ha OMPCACIICHUC BCPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU

OK 01
OK 02
[IK 4.4
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CIHCIINICHHOM HACJICAOBAHWU, COCTABJIICHUC T'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUA Y paCTCHI/Iﬁ

Tema 2.9.
I'eneTnka moJsa

OcHoBHoOe cogepkaHue

Teopernyeckoe o0yueHue:

XpOMOCOMHHﬁ MCXaHU3M OIIPEACIICHUA I10J1a. AYTOCOMBI H ITOJIOBBIC XPOMOCOMBI. I'omoraMmeTHBIHN 1
reTepOFaMeTHBIfI moJ1. I'enerndeckas CTPYKTYpa MOJIOBBIX XPOMOCOM. HaCJ'ICIIOBaHI/Ie IIPHU3HAKOB,
CHCINICHHBIX C ITIOJIOM

HpaRTn'{ecmle 3aHATHUSA:

Pemenue 3aaa4 Ha OINpeCaACIICHUEC BCPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX NPU3HAKOB, CLCIIVICHHBIX C
I1O0JIOM, COCTABJICHUC I'CHOTUIIMYICCKHUX CXCM CKPCIIUBAHUA

OK 01
OK 02

Tema 2.10.
I'eneTnka
yejJg0oBeKa

OcHoBHOE co/lep:KaHue

Teoperuueckoe od0yueHnmue:

Kapuotum yenoBeka. MeTo/ bl M3yueHUst TEHETUKH YEJIOBEKA: TeHeaT0THYECKUM, OJTM3HEIIOBbIH,
LHUTOTCHETHYECKUH, OMOXUMUYECKU, TOMYJISIIMOHHO-CTaTUCTHUYeCKui. HacencTeennbie 3a001eBaHus
yesoBeKa. [ 'eHHbIe M1 XpOMOCOMHBIE 00JIe3HH ueoBeka. boe3nu ¢ HacaeaCcTBEHHOM
MPEAPACIIONO0KEHHOCTHI0. 3HAYCHUE MEUIIMHCKON TeHETHKHU B MPEAOTBPAIEHUN U JICUCHUH T€HETUYECKUX
3a00/1e€BaHNH YEI0BEKA

IIpakTHYecKkHe 3aHATHSA:

Pemrenue 3a1au Ha onpeeneHne BEPOATHOCTA BOSHUKHOBEHUSI HACIIEICTBEHHBIX MPU3HAKOB, UCIIOJIb3YsI
METO/Ibl TEHETUKH YE€JI0BEKa, COCTABIICHHE TEHOTUITUYECKUX CXeM CKpemuBanus. [Ipencrapnenre yCTHBIX
COOOIIIEHUH C Mpe3eHTalUell 0 HAClIECTBEHHBIX 3a00JIEBAHUSIX YEJIOBEKa

OK 01
OK 02

Tema 2.11.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

OcHoBHOE CoACpKAHUEC

Teopernueckoe o0yueHnue:

B3aumoneiicTBre reHoTHIIA M Cpeibl TpU (OPMUPOBAHUU (HEHOTHIA. FI3MEHUMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBIE PU3HAKU. BUIbI N3MEHUYNBOCTH: HACJIEACTBEHHAS] U HEHACIIECTBEHHAS.
3aKOH rOMOJIOTHYECKUX PAIOB B HacieacTBeHHOM u3menunBocty (H.W. BaBumos).

MonudukanonHas, wim GeHoTUNInYecKasi K3MEHYUBOCTh. Polb cpebl B MOAU(PUKAITMOHHOM
n3mMeHunBoCcTH. HopMma peaknnu npusHaka. BapuanmoHHBIN psil M BaprallMOHHAs KprBas. XapaKTepUCTHKA
MOIU(PHUKAITMOHHON U3MEHUYNBOCTH

HacnencrBenHast, Wiy reHOTUITMYECKask M3MEHUMBOCTh. KOMOMHAaTHBHASI H3MEHUYHUBOCTb.

MyranuonHas “3MEHUYUBOCTb. BUibl MyTanyil: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE. [IprunHbI

OK 01
OK 02
OK 04
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BO3HUKHOBEHUS MyTallli

IIpakTHyeckue 3aHATHA: 2
Pemienue 3aa4 Ha onpeziesieHre TUIA MyTallMK [IPY [Iepeaaye HacleACTBEHHBIX IPU3HAKOB, COCTaBICHUE
IEeHOTUIINYECKUX CXEM CKpEIUBaHMS
Tema 2.12. OcHoOBHOE co/lep:KaHue 2
Cenexuus TeopeTnueckoe o0yueHue: 2
OPraHHu3MOB Cenekuus Kak Hayka. MeTo/ibl celeKIMOHHOM padoThl. ['eTepo3uc u ero npuunHbl. VIcKycCTBEHHBINH 0TOOD: OK 01
MacCCOBBIN ¥ MHAWBHIyabHBIA. DTalbl KOMOUHAIIMOHHOM cenekiuu. CopT, mopoja, mTaMm OK 02
ANropuTMBI peleHue 3a4a4 Ha ONpe/ieJIeHHe BO3MOXKHOIO BOSHUKHOBEHHS HACJIEICTBEHHBIX ITPU3HAKOB 110
CeJIeKI[UH, COCTABICHNE M€ HOTUITMYECKUX CXEM CKPELIMBAHUS
KontposbHnas padora 2
CrpoeHue U pyHKIUHN OpraHu3Ma
Pa3nen 3. Teopusi 3BoJ1I0ONMH 16
Tema 3.1. OcHoBHOE coep:kaHue 2
Hcropus Teopernueckoe o0yueHue: 2
IBOJIIONMOHHOI0 | [lepBbie 9BOIOIMOHHBIE KOHIIENIINU. [ pagyanuctudeckas 3oitormonnas konuenius JK.b. Jlamapka.
y4eHust JBmxyuue cuibl 3Bostonnu. Kpeannonusm u tpancpopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue Juist OK 02
(bopMHpOBaHUS UAEU SBOTIOLHUN OK 04
[IpennochiIkyu BOZHUKHOBEHUS 1apBUHU3MA. DBOJIOIMS BUI0OB B IIpHpoae. bopbba 3a cyiecTBoBaHHeE.
EcrecTBennslit 0TOOp. JuBeprenius npu3HakoB U BUA000pa3zoBanue. OCHOBHBIE MOJOKEHHS
cuHTeTH4YecKoi Teopun sBosonnu (CTI). Ponb 3BotoninoHHOM Teopun B HOpMUPOBAHUH HAY4YHOM
KapTHHBI MUpPa
Tema 3.2. OcHoBHOE coaep:xaHue 2
MuxposBomonusi | Teopernueckoe o0ydyeHune: 2
MUuKpO3BOIIONHS U MAKPOIBOJIOLKS KaK 3Tallbl 3BOJIIOIIMOHHOTO Npoliecca. [ eHeTnueckne OCHOBbI 2
3BOJIIOIIMU. MyTanuu 1 KOMOMHAIMH KaK JIEMEHTapHbIN 3BOJIIOLMOHHBIN MaTtepual. [lomynsuus kak OK 02

JIEMEHTapHAasl €AMHULA SBOJIFOLIUY.
JBmxymue cuibl (pakTopsl) sBoNOIMHA. MyTallmOHHBIN Mpoliecc U KOMOMHATHBHAS N3MEHYUBOCTbD.
Murpanus. M3omsmms nonyasuii: reorpaguyueckas (IpocTpaHCTBEHHAs ), OHOoIornyeckast
(penponyKTHBHas).
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EcrecTBeHHbII 0TOOp — HampaBsIOmuUi GakTop BoOIMH. boprba 3a cyliecTBOBaHNE KaKk MEXaHU3M
JeWCTBUS €CTECTBEHHOT0 0TOOpa B momyisauusax. Bug u ero kpurepuu (npusHaku). BunoobpazoBanue kak
pe3yabTaT MHUKPOABOIIOIHH.

Tema 3.3.
Maxkpo3BoJstouust

OcHoOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue:

Makponssomtonus. PopMbl 1 OCHOBHBIE HarpaBiieHus: MakpodBoroiuu (A.H. CesepioB). [1ytu
JOCTIDKEHUS OMOJIOTHYECKOro mporpecca: apomopdo3, uauoaanrtamys, odmas aereaepanus. MeTo sl
M3Y4YEHHsI MaKpO3BOJIIOLMU. 3aKOH 3aposiiieBoro cxoacTsa (3akoH K. bapa). buorenernueckuii 3akoH (3.
['exkenb, @. Miosep). O01me 3akoHOMEPHOCTH (TIpaBUIIa) SBOITIOLUU

OK 02

Tema 3.4.
Bo3HunkHoBeHHe U
pa3BUTHE KU3HHU
Ha 3emJie

OcHoOBHOE co/lep:KaHue

Teoperuueckoe odyueHnmue:

S

['unote3s! 1 TEOpUM BO3HUKHOBEHUS JKU3HU Ha 3eMJie: KpeallMoHU3M, CaMOIIPOU3BOJIHOE (CIIOHTAHHOE)
3apO’KIEHUE, CTAIMOHAPHOE COCTOSHUE, ITaHCTIepMus, 01ono33. Hauano opranmyeckoil 3BoIonun.
[TosiBieHue nepBbIX KIETOK. DBOMIOLMSA METa00IM3Ma. DBOIIOLUS NEPBbIX KIIETOK. [IpokapuoTsl u
syKapuoThl. [Iporcxox/ieHue MHOIOKJIETOUHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX 1IapCTB AYKapuoT.
OCHOBHBIE UePThI BOJIOLNN PACTUTENBHOIO MUpPA. OCHOBHBIE YEPTHI IBOJIOLUHU )KMBOTHOTO MHUpa

IIpakTHYecKkHe 3aHATHA:

Hpe,Z[CTaBJ'IeHI/Ie YCTHOT'O COO6H.[CHI/IH W JICHTBI BpEMCHU 110 OCHOBHBIM 3TallaM BOSHUKHOBCHUA U PA3BUTHA
JKUBOTHOI'O U PACTUTCIILHOTIO MUpaA, IOATOTOBJICHHLIX MO IIEPEYHIO HCTOUYHHUKOB, PCKOMCHAOBAHHBIX
npenoaaBaTejicMm

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenue
YeJIOBEKa —
aHTponoreHe3

OcHoBHOE CoACpKaAHUEC

TeopeaneCKoe oﬁyqeﬂue:

AHTponosiorus — Hayka o 4yesoBeke. CucreMaTHuecKoe MojoKeHue uenoseka. CXoACcTBO YEI0BeKa C
KUBOTHBIMHU. OTINYHA YEIIOBEKA OT KUBOTHBIX. [IpAMOX0KIE€HNE U KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOW ccTeMbl. COOTHOLIIEHHE OMOIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E

OCHOBHBIE CTaIUU aHTPOIOreHe3a. IpuonuTeKu — MpeiKu YeloBeKa U 4YeT0OBEKOOOPa3HbIX 00E3bsH.
[IpoToanTpon — MpeAIECTBEHHUK YeJIOBEKa. ApXaHTpPOIl — ApeBHENMI yenosek. [laneoantpon — npeBHui
yenoBeK. HeoaHTpon — uesnoBek COBpPEMEHHOI0 THIA. DBOJIOLHS COBPEMEHHOI'O YEI0BEKa.

Yenoeueckue packl. OCHOBHBIE OOJIBIINE PACK: €BPONICOUHAS (€Bpa3niicKas), HErpo-aBCTPAIOH IHAS

OK 02
OK 04
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(?xBaToOpHalibHAas), MOHTOJIOUAHAS (a3UaTCKO-aMepUKaHCKasi). Bpemsi 1 MecTO BO3HUKHOBEHUS
4esI0Be4YeCKUX pac. EAMHCTBO uenoBeueckux pac

IIpakTnyeckue 3aHATHA: 2
Bpewms u mytH paccenenus yenoBeka 1o miasere. [Ipucnoco01eHHOCT YeaoBeKa K Pa3HbIM YCIOBHSIM
cpenbl. BnusiHue reorpaguueckoii cpepl Ha MOp(hOJIOTHIO U (PU3HOJIOTHIO YEIOBEKa
3aluTa JIEHT BpEMEHHM U MEHTAJIbHBIX KapT B (JOpMaTe YCTHOI'O COOOIEHUS, TOATOTOBICHHBIX 10 IIEPEUHIO
HCTOYHUKOB, PEKOMEH/IOBAHHBIX IIPENoaBaTesieM
KonTposabnas 2
Teopernueckre acCEKThl IBOJIIOLMM KU3HU Ha 3eMile
padora
Pasznen 4. Dxojorus 26
Tema 4.1. OcHoBHOE co/lep:KaHue 2
IKOJIOTHYECKHE Teopernueckoe o0yueHue: 2
(hakTopsbl H Cpenpl 0OMTaHMs OPraHU3MOB: BOJHAS, HA36MHO-BO3IyIIIHAS, TIOYBCHHAs, BHYTpHOpPTaHU3MeHHast. DHU3HKO- OK 01
cpeabl JKU3HH XHUMHAYECKHE 0COOEHHOCTH cpell OOMTaHusl opraHu3mMoB. [Iprucnoco0ienns OpraHu3MoB K KHU3HH B Pa3HBIX OK 07
cpenax. [Tonsitue sxonormueckoro gakropa. Knaccudukarms sxonoruveckux pakropos. [IpaBmiio
muauMyma 1O. Jlubuxa. 3akon TonepantHocty B. [lendopma
Tema 4.2. OcHoBHOE cogepkaHue 4
Homyasinus, Teopernueckoe o0yueHnue: 2
cooduecTBa, DKoJoruyeckasi XapakTepUCTUKa BUJA U MOMYJISAIUHN. DKOJIOTHYEeCKas HUILA BUAA. DKOJOTHYECKUE
IKOCHCTEMbI XapakTepucTuku nomyssiiuu. CoobmiecTBa U 3KocucTeMbl. broiienos u ero crpykrypa (B.H. Cykaues).
CBsi3u MeX]ly opraHu3MaMu B 6uoreHo3e. CTpyKTypHbIe KOMIOHEHTBI SKOCUCTEMBI: TPOAYLIEHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BeIlecTB U MOTOK SHEPTUH B 3KocucTeMe. Tpoduyeckue ypoBHH. OK 01
AHTpONOTreHHbIE 3KOCUCTEMBL. ATpOsKOCHCTEMBI. OTINYHS arpO3KOCUCTEM OT OMOTeOEHO30B. OK 02
VYp6oskocucrembl. OCHOBHbIE KOMIOHEHTHI YPOOIKOCHCTEM OK 07
IpakTHyecKne 3aHATHS: 2
Tpoduueckue nenu u cetu. OCHOBHBIE MTOKa3aTeNM IKOCHCTEMbI. bBrioMacca 1 npoxykius. DKonoruyeckme
MUpaMHJIbl Yucell, OuoMacchl U 3Hepruu. [IpaBuiio nupaMuibl SHEPTUH.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM MO MEPEHOCY BELIECTBA U SHEPTUHU B HIKOCUCTEMAX C
COCTaBJIEHHE TPOPHUECKHUX IIeTIell U mHupamMu]i OMOMacChl M SHEPTUU
Tema 4.3. OcHoOBHOe coiep:KaHue 4 OK 01

27




buocdepa - Teopernueckoe o0yueHue: 2 OK 02
rj100aabHas Bbuocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasienuii o buocdepe B Tpyaax B.M. Bepuanckoro. OK 07
IKOJIOTHYeCKast Ob6nactu 6uocdeps! u eé cocras. JXKuBoe BeniecTBo Onochepsr U ero GyHKITUN
cucTeMa 3aKOHOMEPHOCTH CyIecTBoBaHUs 6nocdepsl. OcobeHHOCTH OMocdephl KaK TII00aTbHONH AIKOCHCTEMBI.
JluHamuueckoe paBHOBecHe B Onocdepe. PutmudnocTs siBinenuit B 6uochepe. KpyroBopoTs! BelecTs u
OMOreOXMMHYECKHUE HUKIIBL. [ 100anbHbIe SKOIOTHIeCKUE MPOOIEMbl COBPEMEHHOCTH H ITYTH MX PEIICHUS
IIpakTnyeckue 3aHATHSA: 2
Perienue npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33/1a4 Ha OIpe/IesIeHUE TUIOIMIAN HACAKICHUN IS
CHIDKEHHSI KOHIICHTPALIUHU YTIICKUCIIOTO ra3a B aTMoc(epe CBOETO PEerHoHa MPOKUBAHUS
Tema 4.4. OcHoOBHOE co/lep:KaHue 4
Bausinue Teopernueckoe o0yueHue: 2
AHTPONOreHHBbIX | AHTPOIOTrEHHbIE BO3/ICUCTBUS HA Ouocdepy. 3arpsa3HeHus Kak BUJ] aHTPOIIOT€HHOTO BO3ACHCTBUS
(hakTopoB Ha (xumuueckoe, usuueckoe, buonrocuveckoe, Omxoovl nNPOU3BOOCmMaa u nompeobieHust). AHTPOIIOTCHHbIC OK 01
onocdepy BO3/CHCTBUS Ha aTMOchepy. Bo3aelicTBus Ha ruapocdepy (3aepasHeHus u ux uCmoYHUKU, UCHOUeHUs OK 02
600). BosneiictBust Ha tutochepy (deepadayust noussl, 6030eticmsue Ha 20pHble nOpood, Heopa). OK 04
AHTpOTIOTeHHBIE BO3/ICHCTBHS HAa OMOTHYECKHe cO00MIecTBa (1eca u pacmumenbHble cO0Ouecmaa, OK 07
HCUBOMHBLL MUD) K 2.2
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/IEP:KAHNE TPAKTHYECKOT0 3aHATHSA: 2
Pemennie npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHHM 110 COXPaHEHUIO TPUPOIHBIX PECYPCOB
BpsiHCKO# 00MacTH (pacyeTHOE 3aJjaHKe TI0 PACUYETy CTPYKTYPHI 3a1acOB IPEBECHHBI, pAaCU€THOE 33aHUE TI0
OlleHKe OaraHca OPraHMYECKOTO BEIIECTBA ITOYBHI)
Tema 4.5. OcHoBHOE coep:kaHue 10
Biausinue Teopernueckoe o0yueHnue: 4
COLMAJIBLHO- 310poBbe U ero cocTaBistonme. GakTophl, MOIOKUTEIHHO U OTPUILIATEIHHO BIHSIONINE HA OPTaHU3M 2
IKOJIOTHYECKHX 4enoBeKa. BpenHble MPUBBIUKH: MOCIEACTBUS U npodruiakTuka. [IpodiaemMa TeXHOTEHHBIX BO3IEHCTBUI Ha
¢akTopos Ha 3I0POBBE YeTIOBEKA (PJICKTPOMArHUTHBIC TIOJISI, OBITOBAsI XUMHSI, U30BITOYHBIC IITYMBI, PaIAaIINs | T.I1.).
310pOBbLE AnanTanusi opraHuzMa 4esoBeka K (hakTopaM OKpy»Karoliei cpenibl. 3allluTHbIE MEXaHU3Mbl OpraHu3Ma
YyeJIOBEKAa YEJIOBEKA. 3/I0POBbE U PAOOTOCITOCOOHOCTH.
[TpuHIIMTIBL OPMEPOBAHUS 30pOBhecOeperaroliero noseacHus. Gusnyeckass akTHBHOCTH M 3JI0POBbHE. 2

prnnm 3A0POBbA. OcHOBEI 3aKajIuBaHul. buoxuMudeckue acueKThbl panrOHAJIBHOI'O IMTUTAHUS. HpaBHna
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0€30MaCHOTO MCIIOIB30BaHUS OBITOBBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB

HpaRTn'{ecmle 3aHATHUSA:

OHpeI{GJ’IGHI/IC CYTOYHOI'O palluOHa ITUTaHUA

CO3,I[aHI/Ie HHHHBHHyaHBHOﬁ MMaMATKHU 110 OpraHru3alinu paHHOHaHBHOﬁ (1)1/1314%01(0171 AKTHBHOCTH

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHME JIAOOPATOPHOI0 3AHATHS

NIN|N| D

JIaboparopHast paboTa Ha BEIOOD:

1. Jlaboparopnas pabota «YMCTBEHHasI pabOTOCTIOCOOHOCTH)

OgnazieHre METOIaMH OIpe/IeNICHHs TOKa3aTeNel yMCTBEHHOU paboTOCIIOCOOHOCTH, 00BICHEHHE
MOJIYYEHHBIX PE3yIbTaTOB U ()OPMYIIUPOBAHKE BBHIBOIOB (ITMCHMEHHO) C UCIOJIb30BAHNEM HAYUHBIX
MIOHATHI, TECOPUI U 3aKOHOB

2. JlabopatopHas pabora «BiausHue abnoTudeckux (pakTopoB Ha YelOBeKa (HU3KUE U BHICOKHE
TEMIIEPATYPHI)»

N3ydyenne MexaHHU3MOB aJlaniTallii OpraHu3Ma YeJI0OBeKa K HU3KUM M BHICOKHM TeMIIepaTypam 1
00BSICHEHHUE MOJTyYCHHBIX PE3Y/IbTATOB U (POPMYITHMPOBAHNE BBIBOJIOB (IMCHMEHHO) C HCIIOJIb30BAaHHEM
Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB

OK 02
OK 04
OK 07
IIK 2.2

KonTposbHnas padora
Teopernueckue acneKThl SKOJIOTUH

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJISA)

Pa3nena 5. buojsorusi B :Ku3HU

Tema 5.1.
BuorexHojoruu B
JKM3HHU KaXKI0r0

Conepxanue

TeopeaneCKoe oﬁyqeﬂue:

brotexHonorus kak Hayka u pou3BocTBO. OCHOBHbIE HANPABJICHUS COBPEMEHHONW OMOTEXHOJIOTHH.
Mertoabl OnorexHosoruu. OObeKThl OMOTEXHOJOTHH. JTHKA OMOTEXHOJIOTHYECKUX M TeHETHYECKUX
sKcniepuMeHToB. [IpaBuia noucka u aHaaM3a OMOIKOJIIOTHYECKON HH(OPMAIMK U3 PA3TUYHBIX HCTOYHUKOB
(HayuyHas 1 yueOHO-Hay4yHas JTUTepaTypa, CpeicTBAa MaccoBOi MH(popmMaruu, cetb VIHTepHET u Ipyrue)

NN &~| 0O

IIpodeccuonanbHO-0pHMeHTHPOBAHHOE CO/IeP:KAHME NPAKTHYECKOT0 3aHATHS:

Keiicbl Ha aHanu3 HHPOPMAIMH O HAYYHBIX TJOCTHXKEHUSAX B 00JIACTU T€HETUUYECKUX TEXHOJIOTUH,
KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOIOIHH. 3aluTa Keiica: mpeCcTaBlIeHUe pe3yIbTaToOB PEeUICHHS
KelcoB (BBICTYIUICHUE C MTPE3EHTAINe )

OK 01
OK 02
OK 04
IIK 2.2

*Tema 5.2. BHOTeXHOJIOTHM M pACTeHHA
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Tema 5.2.3. Conepxanue 4 OK 01
buorexnonoruu u | I[pakTuyecKue 3aHTHS: 4 OK 02
PacTCHUSA Pa3BuTHe OMOTEXHOIOTHH C UCIIOJIb30BAaHUEM PACTCHHH, MPUMEHEHHUE MPOTYKTOB OMOTEXHOJIOTHUHU B KU3HH 2 OK 04
YesioBeKa, MOUCK U aHAINU3 MHPOPMAIUHN U3 Pa3IUYHbIX HCTOYHUKOB (Hay4YHasi U yueOHO-HayuHas IIK 2.2
JTUTepaTypa, CpeAcTBa MaccoBoi nHGopManuu, cetb IHTepHET u Apyrue)
Keiicbl Ha ananu3 nHGOpMAIMK O Pa3BUTHH OMOTEXHOJIOTHI C UCIIOJIb30BAHUEM PAcTEHUH (110 TpyInam)
3ammra keiica: [IpeacraBienue pe3yabTaToB PEIICHHs KEHCOB (BBICTYIJICHUE C TIPE3EHTAIlMEH ) 2
OcHoBHOe coepkaHue
Pa3nen 6. Buoskoornyeckue uccjie10BaHus 14 OK 01
Tema 6.1. OcHoOBHOE co/iep:KaHue 2 OK 02
OcnoBHbIe Teopernueckoe o0y4enmue: 2 OK 04
METOIBI Hayunbiii MmeTo1. MeTo/ bl OMOIKOIOTHYECKUX UCCIICIOBAHHIA: TI0JIEBbIC, Ta00PaTOPHEIE, 2 OK 07
OMOIKOIOTHYECKH | sxcriepuMeHTaNbHbIC. MOHHTOPHHT OKPYKAIOLIEH CPE/IbI: TOKAIbHBIH, PETHOHATBHBIH H II0GATBHBI
X HCC/IeI0BAHMH MeTo/1bI TOMCKA, aHATU3a U 00Pa0OTKH HH(POPMALIMH O TIPOSKTE B PA3IMYHBIX HCTOYHHUKAX
OcHoBHOE co/lep:KaHue 2
Tema 6.2. | IIpakTHYecKoOe 3aHATHE 2
buodkosiornueck | O630p TeM ydeOGHO-HCCIIEN0BATENLCKUX HPOEKTOB. BEIOOP yueOGHO-HCCIIe10BaTeIbCKOTO IPOEKTa U3 2
Hii SKCHEPUMEHT | npenoskeHHBIX. POpMUPOBAaHIE KOMaH b IIPOEKTA. AIFOPUTM BHIIOJIHEHHS HPOEKTA.
Kaxnas rpynna BelOMpaeT 0JIMH U3 BAPUAHTOB YUeOHO-UCCIe10BATEIbCKIX MPOEKTOB:
1. Ornenka kauecTBa aTMOC(HEPHOTO BO3IyXa
2. OreHka KauecTBa IOYB METO/I0M (PUTOTECTUPOBAHHUS
3. OueHka KauecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 110 OPTraHOJIENTHYECKUM U (PU3UKO-XUMUYECKUM
CBOMCTBaM
4. Bnusuue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PAaCTEHUN OK 01
5. BrnmstHEE COJEBOTO 3arpsA3HEHHS HA POCT M Pa3BUTHE CEMSIH BBICIIINX PACTCHHN OK 02
Ilepewiti sman 6vlnoaHeHUs NPOeKma: OK 04
OK 07

O6ocHOBaHME aKTyaIbHOCTH BEIOpaHHOM TeMbl. BrisiBieHne mpo0ieMbl ncciieioBaHus, popMynupoBaHue
runotessl. Bei6op MeTo0B uccnenoBanus. Beibop Touek oTO0opa npod Ha TEPPUTOPUH UCCIIEOBAHUS.
ITocranoBka nenelt u 3a1a4 uccienoBanus. OnpeneneHue GopMbl IPEACTABICHUS PE3YJIbTATOB
uccinenoBanus. ONpeneneHue 3TalnoB U COCTABIEHUE IJIaHA UCCIIEA0BaHUs
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3ammra npoekra. [IpencraBienue pe3yabTaToB BHIIOTHEHUS y4eOHO-UCCIIEA0BATENBCKUX TPOCKTOB
(BBICTYILIEHUE C NTPE3EHTALUEH )

KouncyabTanuu 4
IIpomeskyTouHas arTecTanus (IK3aMeH) 6
Bcero: 144
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3. YcJ0Bus peau3aliu NporpaMMsl 001eodpa3oBaTe/bHOH TUCHUILINHBI

3.1. Jna peaju3auMy NPOrpaMMbl JIMCHMILIMHBI IPeIyCMOTPeHbI
cJleAyIoIHe crenuaabHble MOMEeIeHUs :

Kabuner «buonoeuuy, ocHalleHHbI 00Opy/IOBaHUEM: MeOEIb, 10CKa, ME,
HarjsigHble MocoOus (KOMIUIEKTHI y4e€OHBIX TaOJMIl, IUJIAKAaTOB), TEXHUYECKUMU
cpencTBaMM OOYyYEHHS: KOMIBIOTEp C YCTPOMCTBAMHU BOCIPOM3BEIIECHUS 3BYKa,
MIPUHTEP, MYJIbTUMEANA-TIPOEKTOP C IKPAHOM.

JlaGoparopus, OCHalleHHass O0OpyJAOBaHHMEM JMJi TPOBEIACHHS 3aHSITHIA:
MHUKPOCKOIIbI, CEKYHJIOMEp, TOHOMETp, JabopaTtopHas mocyna (IpOOUpKH,
HOJICTABKU JUUIS1 IPOOUPOK, MUHIETHI, IECOK, CTYIIKA C MECTUKAMM, NPEAMETHBIE U
IOKPOBHBIE  CTEKJIa,  CTEKJSHHbIE  MAJOYKH,  [pEnapoBajbHbIC  WIIBI,
¢unabTpoBanbHas Oymara (caleTkd), CTaKaHbl) TUIOEPTOHUYECKUA PaACTBOP
xjaopuaa Hatpus, 3%-Hbl pacTBOp IMEPOKCHIA BOAOPOJA, PACTBOpP HOJA B
HOAMCTOM KalHH, TIULEPUH, KIYOHU KapToQens, JIUCT 3J0JIed KaHAaJACKOU, MIIoA
psAOMHBI OOBIKHOBEHHOM (PAOMHBI UJIM TOMATa), JIyK permyaThlil, pa3BeICHHBIE B BOJIE
TIPOMKAKH);

3.2. MupopmanuoHHOe oOecnedeHne peau3anu NporpaMmmMbl

1. Jlna peanuzanuu mnporpamMMmbl OuMONHOTEUHBIA (PoHA 00pa3zoBaTeIbHON
OpraHu3allid UMETh MeYaTHble U  DJEKTPOHHbIE  OOpa3oBaTelbHBICE U
MH(POpMAITMOHHBIE  PECypChl, PEKOMEHJOBAaHHbIC IS  HUCIOJIb30BaHUS B
00pa3oBaTeNbHOM IPOLIECCEe, HE CTapllIe MSATH JIET C MOMEHTA U3JJaHus.

2. Pexomenryemble neyaTHbIE U3IaHUS o peanuzanuu
o011e00pa3oBaTebHON  JUCHUIUIMHBI  TMPEJACTAaBICHBI B METOAMYECKHUX
PEKOMEHIAIMAX TI0 OpPTaHU3aIui O0YUCHHS.

Ilepeyenb pekomMeHayeMbIX yUueOHbIX u3aanunii, UHTepHeT-pecypcos,
JAOIMOJTHUTEIbHOM JTUTEPATYPbI

OCHOBHbBIE HCTOYHHKH:

e B.M.Koncrantunos, A.I'.Pe3anos, E.O.®aneesa: buonorus. YueOHuk s
npodecCHOHAIBHOTO 00pa3oBaHus- M: M3naTtenbckuii IEHTP «AKaJaeMusy,
2021.-336¢.

JlonoJTHUTEIbHbIE HCTOYHUKH:

o Ilonsuckmii FO.M. O6mas ouonorus. Yueonuk misa 10-11 kmacca.- M:
[Ipoceemenue, 2022.-286¢.

e 3axaposB B.b. O0mas 6uonorus. Yueonuk mist 10-11 knacca.-M: Ipoda, 20.-
624c.
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Tymukun E.W. OOmias 6uoorusi ¢ 0CHOBaMU HKOJIOTHU U TIPUPOT00XPAHHOM
nesTeabHOCTH. YueOHoe mocodue it Had. pod. oOpazoBanus.- M:
N3naTensckuii ieHTp «Akamemus», 2022.-384c¢.

http:// dronisimo.chat ru/homepage 1/ob. htm.
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4. KOHTPOJIb M OLIeHKA Pe3yJIbTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOI
JAUCHHUILIMHBI

KOHTpO.]Ib H OHOCHKA PC3YyJIbTaTOB OCBOCHMUA O6Hl€06p330B3TCJIBHOI?I JUCHHUITINHBI

PAaCKpBIBAKOTCS

qcpe3 AUCHOUIIIIMHAPHBIC

PE3YyJIbTAThHI, HaIpaBJICHHLIC Ha

dbopmupoBanre 00X U MPOGECCHOHATBHBIX KOMIETSHIINH 10 pa3nesaM U TeMaM
coJiepkaHusl yueOHOro MaTepuara.

Oo0mas Pa3nen/Tema T oeHOYHBIX MePONPUATHI
KOMIIeTEeHIUA
Pazgea 1. Kinerka — KonTponbnas pabota “MonexynspHblit
CTPYKTYPHO- YPOBEHb OPraHU3aLUU KUBOTO”
(pyHKUMOHA/ILHAS eINHULIA
“KMBOT'0
OK 02 Tema Nel.l. 3anonHeHE TaOIHIIBI ¢ ONTMCAaHUEM
buonorus xak Hayka METOJI0OB MUKPOCKOITUPOBAHUS C UX
JIOCTOMHCTBAMH U HEJOCTaTKaAMHU.
3anonHenue Tabauiel «Bkaa yueHbIX B
pa3BUTHE OHOJIOTHI
OK 02 Tema Nel.2. 3anoJiHeHUEe CPaBHUTEIBLHOMN TaOIUIIbI
OO01mas xapakTepucTHKa CXOZICTBA U Pa3IMUUi )KUBOTO U HE
KU3ZHU AKHUBOTO
OK 01 Tema Nel.3. OpOHTAIBHBIN OIIPOC
OK 02 buonorudecku BakHbIC [ToaroToBka yCTHBIX COOOIICHU C
OK 04 XUMHUYECKHUE COCTUHECHUS Mpe3eHTaunen
Brinonnenue u 3amnura J1abopaTopHBIX
pabot: «Onpenenenue Butamuna C B
MPOJIYKTaX TMTUTAHUS,
«'mapodunbHO-THIPOHOOHBIE CBOWCTBA
JUTUOB
OK 01 Tema Nel 4. OueHuBaemasi AUCKyCCHs IO BOIpocam
OK 02 CtpyKTypHO-OYHKIMOHATbHAS  |JIEKIIUH
OK 04 OpraHu3alus KJIETOK Pa3paboTka MeHTaIbHON KapThl MO

KJIacCU(UKAIIUU KIETOK U UX CTPOSHUIO Ha
[PO- U DYKAPUOTHUUYECKUX U IO LIAPCTBAM B
MHHHU TpyIIax

BrimosHeHue 1 3amuTa JIabopaTOpHBIX
pabor:

«CtpoeHne KIIeTKH (pacTeHus, 5)KUBOTHBIE,
rpulOBl) U KJIETOYHbIE BKIFOUYEHHUS (Kpaxma,
KapOTUHOUIBI, XJIOPOILIACTHI,
XPOMOILIACTHI ),
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«[Tponunmaemocts MeMOpaHsbI (TJIA3MOJIU3,

JIETIIIa3MOJTH3 )
OK 01 Tema Nel.S. OpOHTATBHBII OMPOC
OK 02 CrpykrypHO-(yHKIIMOHAbHBIE |Pa3paboTka rioccapus
(dakTopbl HacIeACTBEHHOCTH  |Pelienue 3a7a4 Ha onpeneieHue
MOCJIEA0BATEIHHOCTH HYKIICOTH]IOB
OK 01 Tema Nel.6. OpoHTaTBHBIN OIIPOC
OK 02 [Iponecchl MaTpuuHOTO Tect «lIponecchl MAaTPUYHOTO CUHTE3a»
CHUHTE3a Pemenue 3aa4 Ha onpezeneHue
MOCJIeI0BATEILHOCTH aMUHOKHUCIIOT B
MoJIeKyJe Oenka
Pemenue 3anau Ha onpeneneHue
MOCJIEIOBATEILHOCTH aMUHOKHUCIIOT B
MoJIeKyJe Oelika B clyyae U3MEHEHUs
nocneaoBaTenbHOCTH HykIeotu10B JJHK
OK 02 Tema Nel.7. DpoHTATIBHBIN OIPOC
OK 04 Hexkierounsie popMbl )KU3HU [ToaroToBKa yCTHBIX COOOIIEHUN C
npe3eHTanuen (BUpycHbIe U
OakTepuanbHbiec 3a00aeBanus. OOme
IIPUHIIAITBI HCTIOJIb30BAHUS
JIEKapCTBEHHBIX BeriecTB. OCOOEHHOCTH
IPUMEHEHUS] aHTUONOTHKOB)
OK 02 Tema Nel.8. OpoHTaTBHBIN OMPOC
OOMeH BelIEeCTB U 3anosiHeHUe CPaBHUTETHHOM TaOIUIIbI
MIpEeBpaIICHUE YHEPTUU B XapaKTEPUCTUK TUTIOB OOMEHA BEIIECTB
KJIETKE
OK 02 Tema Nel.9. OO6cy:x1eHne o Bonpocam JIEKIUU
OK 04 JKv3HEHHBII IUKIT KJIETKH. Pa3pa0oTka JeHThl BpEMEHH )KU3HEHHOTO
MuTto3. Meiio3 [UKJIa
Pa3nean 2. Ctpoenue u Kontponsnas padora "CTpoeHue u
(GyHKuuM opranusma ¢GbyHKIIMU Opranuzma’”
OK 02 Tema Ne2.1. OnenuBaemast TUCKYCCHS
OK 04 CrpoeHue opranusma Pa3zpaboTka MEHTaIbHOM KapThl TKAHEH,
OpraHOB U CUCTEM OpPraHOB OPraHU3MOB
(pacTeHwus, )KUBOTHBIE, UETIOBEK) C
KpaTKOW XapaKTepUCTUKON UX (PyHKIHIT
[ToaroToBka u NMpeACTaBICHUE YCTHBIX
COO0O0IIeHUH ¢ pe3eHTanueil (MMMYHHUTET,
WH(EKIIUOHHBIE 3a00JIEBAHMS, STTHIEMUH,
BaKITMHAIINS )
OK 02 Tema Ne2.2. OpoHTaTBHBIN OMIPOC
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DopMbI pa3MHOKEHUS 3amonHeHne TaOIUIBI C KPATKOM
OpraHu3MOB XapaKTepUCTUKON U mpuMepamu popm
Pa3MHOKEHHUSI OPTaHU3MOB

OK 02 Tema Ne2.3. Pa3zpaboTka 1IeHThI BpEMEHH C
OK 04 OHTOreHe3 KMUBOTHBIX U XapaKTepUCTUKOM 3TAllOB OHTOTECHE3a
YelioBeKa OTJIeIbHOM TPYIIION )KMBOTHBIX U Y€IOBEKa
10 MUKPOTpYIIIaM
Tect/onpoc
OK 02 Tema Ne2 4. CocraBieHue )KU3HEHHBIX IUKJIOB PACTEHUIA
OK 04 OHTOreHe3 pacTeHH 0 OT/JIe7aM (MOXOBHUIHBIC, XBOIIECBUIHBIC,
MaropOTHUKOBUIHBIE, TOJJOCEMEHHBIE,
IIOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3pabotka rioccapus
OcHoBHbIE TOHATHS TeHeTHKN | Tect
OK 02 Tema Ne2.6. OpoHTaTBHBIN OIPOC
OK 04 3aKOHOMEPHOCTH Tect 1o Borpocam JEKIUU
HacleA0BaHUs Pemenue 3amau Ha onpeeneHue

BCPOATHOCTH BOBHUKHOBCHUA
HACJICACTBCHHLIX ITPHU3HAKOB IIPH MOHO-,
au-, HOHI/IFI/I6pPI,Z[HOM " aHAJIM3UPYIOIICM
CKpCIIMBAHUH, COCTABJICHUC
TCHOTHUIINYCCKUX CXCM CKPCIIMBAHHA

OK 01 Tema Ne2.7. Tect

OK 02 B3auMozeilicTBre reHOB Pazpabotka rimoccapus

Pemenue 3agau Ha onpeneneHne
BEPOSTHOCTH BOSHUKHOBEHMUSI
HACJIEJICTBEHHBIX IPU3HAKOB IPU
Pa3IMYHbIX TUIIAX B3aMMOJEHCTBUSI T€HOB,
COCTaBJICHUE T€HOTUIINYECKUX CXEM

CKpEIHUBAHMUS
OK 01 Tema Ne2.8. Tect
OK 02 CuenneHHoe HaclleJOBaHHE Pazpabotka rimoccapus
IIPU3HAKOB Pemenue 3anau Ha onpeneneHne

BEPOATHOCTU BOSHUKHOBCHU
HAaCJICACTBCHHBIX MMPU3HAKOB IIPpU
CICTIJICHHOM HacCJI€AOBAHUH, COCTABJICHUEC
TCHOTUITMYCCKUX CXEM CKPCIIMBAHHUA

OK 01 Tema Ne2.9. Tect

OK 02 I'eneTuka nona Pa3pabotka rioccapus

Pemenue 3amad Ha onpeneneHue
BepOSITHOCTI/I BO3HHUKHOBCHUA
HACJIEICTBEHHBIX IPU3HAKOB, CLIETUIEHHBIX C

IIOJIOM, COCTAaBJICHHUEC I'CHOTUIIMYCCKUX CXEM
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CKpPEIIMBAaHUS

OK 01 Tema Ne2.10. Tecr
OK 02 I'eneTuka 4yenoBeka Pazpabotka rioccapus
Pemenue 3aau Ha onpezeneHue
BEPOSITHOCTH BOZHUKHOBEHUS
HACJIE/ICTBEHHBIX [IPU3HAKOB, HUCIIOJIb3YsI
METO/bI FTEHETUKH YEJIOBEKA, COCTABIICHHE
TFEHOTUIIMYECKHUX CXEM CKPEIIUBAHUS
[ToaroToBka ycTHBIX COOOIIEHUI €
MPE3EHTALNEN O HACIIEICTBEHHbBIX
3200JIeBaHUSAX YEIOBEKA
OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHUYMUBOCTH |Pelienue 3a1au Ha onpeieneHue Tuna
OK 04 MYyTAalUy IPU [epeade HacIeICTBEHHbBIX
IPU3HAKOB, COCTABJICHUE T€HOTUITNYECKUX
CXEM CKpeLIMBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenekiusi OpraHu3MOB PazpaboTtka rioccapus
Pemenue 3aau Ha onpezeneHue
BO3MOKHOT'O BO3HUKHOBEHMSI
HACJIEICTBEHHBIX MPU3HAKOB I10 CEJIEKIINH,
COCTaBJIEHUE T'€HOTUIIMYECKUX CXEM
CKpEIIUBaHUS
Paznen 3. Teopusi 3Bosironuun | KontposeHas pabota “Teopernueckue
ACIIEKTHI YBOJIIOLIMM KU3HU Ha 3eMie”
OK 02 Tema 3.1. ®pOoHTATBHBIN OMPOC
OK 04 Hcropust 3BOIIOIMOHHOTO Pa3paboTka JeHTbl BpEMEHU Pa3BUTHUS
y4eHus HBOJIFOLIMOHHOTO YUYEHHUS
OK 02 Tema 3.2. OpOHTAIBHBIN OIIPOC
Muxkpo3Boironus Pazpabotka rioccapusi TEpMUHOB
OK 02 Tema 3.3. OueHnBaemasi IUCKyCCHS
MaxpoaBonronus PazpaboTka rioccapusi TEpMHUHOB
OK 02 Tema 3.4. OpOHTAIBHBIN OIIPOC
OK 04 Bo3HUKHOBEHNE U pa3BUTHE [loaroroBka u npeacTaBlIeHUE YCTHOTO
KU3HU Ha 3emiie COOOIIEHUS U JIEHTHI BpEMEHH
BO3HUKHOBEHUS U Pa3BUTHSI )KUBOTHOTO U
pacTUTETHLHOTO MHUpa
OK 02 Tema 3.5. OpOHTANTBHBIN OMPOC
OK 04 [IpoucxoxneHue yemoBeka — Pa3paboTka 1eHT BpeMeHU U MEHTaJIbHBIX

aHTPOIIOreHe3

KapT Ha BBIOOP:
“DBONIOLMS COBPEMEHHOTO YEJIOBEKa”,
“BpeMs 1 IyTH pacCesIeHHsI YeI0BEKA 10
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wianete”, “BrnusHue reorpaduueckoit
cpenbl Ha MOp(OIOTHIO ¥ (PU3HOJIOTHIO
yesoBeka”, “YemoBeueckue pachl”,

o0cyxneHne
Pa3nen 4. dxonorus Konrtpoabnas padora “Teopernueckue
acleKThI IKOJI0Tun”
OK 01 Tema 4.1. TecT mo skoornyeckum GakTopam 1
OK 07 Okonornyeckue (HakTopsl U cpellaM >KM3HU OPraHNu3MOB

Cpenbl XKU3HH.

OK 01 Tema 4.2. CocraBieHne cxeM KpyroBopoTa BeIIeCTB,
OK 02 [Momynsius, cooOIecTBa, HCTIOJIB3YSI MaTEPHAITBI JICKITUH
OK 07 3KOCUCTEMBI Pelrenne nmpakTuKO-OpUEHTUPOBAHHBIX

PaCUYeTHBIX 3a/IaHUH M0 IEPEHOCY BEIIECTBA U
SHEPIUH B 3KOCUCTEMAX C COCTaBJICHUE
TpoduyecKux 1enei u nupamMmu 6uoMacco 1

SHEPrUu
OK 01 Tema 4.3. OuenuBaemas 1UCKycCuUs

OK 02 buocdepa - rmodanbHas Tecr

OK 07 IKOJIOTUYECcKasi cucreMa Pemenne npakTuko-opueHTHPOBAHHBIX

pacyeTHbIX 3a/1a4 Ha ONpe/Ie/ICHHE
IUTOMIAI HACAXKICHHM /ISl CHIDKCHHUS
KOHIICHTPAIIMH YTIIEKUCIIOrO Ta3a B
aTMoc(epe CBOEro peruoHa MpoKUBaHUS
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OK 01

Tema 4.4.

Tect

OK 02 Binusinue aHTpOMOreHHbIX Penienue npakTHKO-OpUEHTUPOBAHHBIX
OK 04 (hakTopoB Ha Orochepy pacUYETHBIX 3a/IaHUM TT0 COXPAHEHUIO
OK 07 MIPUPOAHBIX PECYPCOB CBOETO PErHOHA
MPOXKUBAHUS
OK 02 Tema 4.5. OuieHuBaemasi JUCKycCus
OK 04 Bnusiaue comuanbHO- BrinosiHeHUs MpaKTUYECKUX 3a/ITaHU:
OK 07 IKOJIOTHYECKUX (PaKTOPOB HA “OrnpezesieHre CyTOYHOIO palmoHa
310POBBE YEIIOBEKA NUTaHus”,
“Cozianue UHIMBUYaIbHOU AMATKH 110
OpraHu3aluy palMoOHAILHON (PU3NIECKOM
aKTUBHOCTH
Brinonnenue nabopatopHoit paboTsl Ha
BBIOOD:
"YMcTBeHHas paboTOCIIOCOOHOCTB",
"Bnusinue abnoTnueckux GpakTopoB HA
YeJIoBeKa (HU3KUE U BHICOKHE
TeMieparypsl)"
IMpodeccnonanbHo- 3amura Keica: IpeICcTaBIeHHe Pe3yIbTaTOB
OPHEHTHPOBAHHO CO/IeP:KaAHUe |PELICHUS KEHCOB (BBICTYIJICHHUE C
Paznen S. Buosiorusi B :KM3HM  [[IpE3€HTALUEH)
OK 01 Tema 5.1 BelnmonHenue kelica Ha aHaIu3
OK 02 buorexHoOrNM B XKU3HU MH(OpPMAaLIMU O HAyYHBIX JOCTHKEHUSIX B
OK 04 KaKJI0Tro 0071aCTH TEHETHYECKUX TEXHOJIOT U,
IIK 2.2 KJIETOYHOW MHKXEHEPUH, MUILIEBBIX
OuoTexXHOJIOruH (10 rpynmnam),
IIPEJICTaBICHUE PE3YJIBTATOB PEIICHHUS
KEHUCOB
OK 01 Tema 5.2. BrinonHenue kelica Ha aHAIU3
OK 02 buorexHonoruu u pacreHus UH(pOpMAIIUU O PA3BUTUU OUOTEXHOJIOTHH C
OK 04 UCIOJIb30BAaHUEM pacTeHHH (110 Tpynmnam),
I1K 3.2 [IpE/ICTaBICHHUE PE3YJIbTATOB PEIICHUS
IIK 3.7 KelcoB
Pa3znen 6. Buoskonornueckue | [IpencraBieHue pe3yabTaToB BBIOJIHEHUS
HccIIeI0BaHUsA y4e0HO-UCCIIeI0BATENbCKUX POEKTOB
(BBICTYILIEHUE C TTPE3EHTAIUEH )
OK 01 Tema 6.1. Brimonnenue nabopatopHbsIx paboT Ha
OK 02 OCHOBHBIE METOJIBI BbIOOP B MUHUTPYIIAxX:
OK 04 OMOIKOIOTHYECKUX 1. BaustHue TeMiiepatypbl Ha pocTa u
OK 07 HCCIIEI0OBaHUI (U3MOIOTMUECKYI0 aKTUBHOCTh

JPOAOKEBBIX KJIETOK
2. BnusHue yriaeBoJoB Ha pocTa U
(U3MOIOTMUECKYI0 aKTUBHOCTh
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JIPOKIKEBBIX KIETOK

3. CoueraHHOe BIMSHUE TEMIIEPATyphl U
YIJIEBOJIOB Ha pOCTa U
(bU3HONIOrMYECKyI0 aKTUBHOCTD
JIPOACGKEBBIX KJIETOK

OK 01 Tema 6.2 BrinonHenue yueoHo-
OK 02 buoskonornueckuii HCCIIEIOBATEIILCKOTO MPOEKTa Ha BHIOOP:
OK 04 3KCIEPUMEHT 1. Ouenka kadecTBa aTMoc(hepHOTo
OK 07 BO3/1yXa
2. OreHKa Ka4ecTBa MOYB METOJIOM
¢duTOTECTUPOBAHUS
3. Ornenka KayecTBa BOJ] TOBEPXHOCTHBIX
BOJIOEMOB 110 OPTaHOJIEITUYECKUM U
(U3UKO-XMMHYECKUM CBONCTBAM
4. Bnusuue [TAB Ha pocT 1 pa3BuTHE
CEMSH BBICIIUX PACTCHUIA
5. BiusiHue coneBoro 3arpsisHEHHS Ha
POCT U pPa3BUTHE CEMSTH BBICIINX
pacTeHuit
OK 01
OK 02 3
Brinonnenue 3x3aMeHaIMOHHBIX 3aJaHUN
OK 04
OK 07
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