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1 MACHOPT PABOYEM MPOTPAMMbBI YYEBHOTI' O ITIPEJIMETA
OYIIL.13 BUOJIOI'Us

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma yueOHoro mpeamera OVYIL.13 buonorust sBiseTcss 4acThlO MPOrPaMMBI
cpennero obmero obpaszoBanus B cooTBeTcTBUM ¢ PI'OC mo cnenumansHocTH 11.02.06 TexHuveckas
HKCIUTyaTalys TPAHCIIOPTHOTO PAJAUOdIIEKTPOHHOTO 000py1oBaHus (TI0 BUIaM TPAHCIIOPTA).

PabGouass mporpamma yueOHou yueOHoro mpeamera OVYIL.13 buonorus wmoxer OBITh
UCTOJb30BaHa B MPO(EeCCHOHAIBHOW MOATOTOBKE, MEPENOArOTOBKE M MOBBINIEHHH KBaTH(pUKALIUU
pabouunx 1o npodeccusim:

19890 DnekTpoMOHTEp 1O 00CTY)KMBAHUIO U PEMOHTY YCTPOMCTB CBS3H.

1.2 Mecto yueoHoro npeamera B crpykrype OIIOII-TIIICC3:

B yuebnbix mnanax OIIOII-IINICC3 yueOnbiii npeamer OVIL.13 buonorus Bxoaut B cocTaB
00ImuXx y4eOHBIX MpeaMeToB, GOPMHUPYEMBIX U3 00s13aTeIbHBIX TpeaMeTHBIX obnacteit ®I'OC cpenanero
obmero obpazoBanus, mis crenuansHocTeid CIIO. C yuéroMm mpoduiis ocBauBaeMoil CreUaTIbHOCTH.
JlaHHBIN y4eOHBIN TpeAMET peanusyeTcs Ha 1 Kypce.

1.3 [InanupyemMble pe3yJibTaThbl 0CBOCHHS y4e0OHOI0 MpeMeTa:

1.3.1 llenp yueOHOro mnpeaMeTra — OBJaJCHHE OOYYAIOIIMMUCS 3HAHUAMU O CTPYKTYPHO-
(GYHKIMOHATBFHON OpraHU3alMH KHUBBIX CUCTEM PAa3HOTO paHTa M MPUOOPETEHHE YMEHUH HCIIOJIb30BATh
9TH 3HAHUS U1 TPAMOTHBIX JCWCTBUN B OTHOLIEHUH OOBEKTOB >KUBOW MPUPOIBI U PEIICHUS PA3TUYHBIX
KU3HEHHBIX TIPOOIIEM.

1.3.2 IInanupyembie pe3yabTaThl OCBOCHUS YU€OHOTO MpEeAMETa:

Ocoboe 3HaueHue y4eOHBIM MpeaMeT HMeeT Mpu (POPMUPOBAHUM M PA3BUTHH OOMIHMX W
poeCCHOHATTLHBIX KOMIIETECHITUH.



Koa v HanmMeHoBaHue
¢popMupyembIx
KOMIIEeTeHIM i

IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI0 NMpeaMeTa

.JII/I‘lHOCTHbIe, MeTalpeaAMETHBIC

IpenmerHbie

OK 01. Beibupatp
CIOCOOBI pelIeHus 3a1a4
npohecCHOHATBLHOM
JeSITeIbHOCTH
IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYyIdy, OCO3HaHHE IICHHOCTH MacTepCTBa,
Tpyaoooue;

- TOTOBHOCTb K AKTHBHOW JEATEIBHOCTH TEXHOJOTMYECKOH M
COLIMAILHOM HAIPaBJICHHOCTH, CHOCOOHOCTh WHHIIMUPOBATH,

IUIAHUPOBaTh U CAMOCTOSITENIBHO  BBINOJHATH  TaKylO
JIeSATEeTbHOCTb;
- UHTEpec K pa3nuyHbiM cdepam  mpodeccHOHATBHOM
JesTeTbHOCTH,

OBnaneHue yHHBEPCAIbHBIMU Y4YEOHBIMH TO3HABaTEIbHBIMU
JEUCTBUSIMU:

a) 0a30Bble JJOTHYeCKHE JeiCTBH:

- CaMOCTOSITETIbHO  (hOpPMYyIMpOBaTh H
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIIECTBEHHBIA MPHU3HAK WM OCHOBAHUS JUIS
CpaBHEHUS, KJIacCU(PUKAUKU U 000OIICHUS;

- ONpeneNsTh I JCATCILHOCTH, 3a/1aBaTh IapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;

AKTYaJIM3UPOBATH

- BBIABJIATH 3aKOHOMCPHOCTH u MMPOTHUBOPCUUA B
paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTbD KOPPEKTHUBBI B JCATCIBbHOCTD, OLICHUBATh
COOTBCTCTBHUC pPE3yJIbTAaTOB OCIIAM, OLICHUBATh PUCKHU

MMOCJICICTBUI IEATCILHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIUICHUE MPH PEUICHUH >KU3HEHHBIX
npo0emM

0) 0a30BbIe HCCIeA0BaTENIbCKUE JI€liCTBUS:

- BJIAACTh HABBIKAMU y‘Ie6H0-I/ICCHe}10BaTeHLCKOﬁ u HpOCKTHOﬁ
NEeSITENIbHOCTH, HaBBIKAMU Pa3pelieHus mpooem;

- BBIABJIATH NPUYIMHHO-CICACTBECHHBIC CBA3U W aKTyaJIM3UPOBATH
3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHUS], HAXOUTh apTyMEHTHI
JUISL IOKA3aTeNbCTBa CBOMX YTBEP)KIICHHH, 3a7aBaTh IMapaMeTPhI
U KPUTEPUU PEIICHHUS,

I[IP6 1. CdopmupoBaHHOCTH 3HAHUK O MECT€ W POJH
ouonoruu

B CHCTEME HAY4YHOrO 3HaHWs; (QYHKIMOHAIBHOMN
IPaMOTHOCTH  4YeJlOBeKa JUIsl  PELICHUS  KU3HEHHBIX
npooem.

I[IP6 2. CdopmupoBaHHOCTP yMEHHS  PacKpbIBaTh
coJiep)KaHue OCHOBOIIOJIAr AI0IUX OMOJIOTMYECKHUX
TEPMHHOB U TMOHSTHI: JXKHU3Hb, KJIETKa, TKaHb, Opra,
OpraHu3M, BHJ, NOMYJALMs, HKOCHCTEMa, OHMOLEHO3,

ounocdepa; merabonm3M (0OMEH BEIIEeCTB

U TIPEBpallEHWe JHEPruu), TOMEOCTa3 (cCamMOoperyJsisius),
OuocuHTe3 Oenka, CTPYKTypHAash OpraHu3aiusi >KHUBBIX
CHUCTEM, JTUCKPETHOCT, caMoperyJIsius,
CaMOBOCITPOU3BE/ICHUE (penmpoayKIus),
HACJIEICTBEHHOCTh, HM3MEHYMBOCTh, 3HEPIr03aBUCHMOCTb,
POCT U pa3BUTHE, yPOBHEBAS OPTaHU3AIIMSL.

I[IP6 3. CdopMHUPOBAHHOCTH yMEHHS  PacKpbIBaTh
coJiep’KaHHe OCHOBOIIOJIATAOIINX OWOJIOTUYECKUX TEOpHUil
W THUIOTE3: KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM,
SBOJIIOLIMOHHOM, MPOUCXOKACHUS KU3HU U YEIIOBEKa.

I[IP6 4. CdopMHUPOBAaHHOCTH yMEHHS  PpacKpbIBaTh
OCHOBOIIOJIATraroI1e OHMOJIOTHYECKHe 3aKOHBI u
3akoHomepnoctu (I. Mennens, T. Moprana, H.U.
Baguoga, 2. I'ekkens,
®. Mromnepa, K. bapa), rpaHunsl ux NpUMEHUMOCTH K
JKUBBIM CUCTEMaM.

[IP6 5. IlpmoOpeTeHue ompITa MPUMEHEHHS OCHOBHBIX
METOJIOB HAyYHOTO TO3HAHMUSI, UCIIOJIb3yEeMbIX B OMOIOTHH:
HaOJIFOJEHUS

W ONHMCAHUSl KUBBIX CHUCTEM, NPOLIECCOB U SIBJICHUN;
OopraHu3aIu u MIPOBEIEHUS OHOJIOrMYECKOro
OKCIIEPUMEHTA,  BBIIBMKEHUSI  THMIOTE3,  BBISIBICHUS




-  AHAJIM3UPOBATH IMOJYYCHHBIC B XOJAC PCHICHUA 3aaadyu

pE3yiabTaThl, KPHUTHYECKHW OLCHHUBATh HX JOCTOBCPHOCTD,
IMPOrHO3UPOBATh UBMCHCHHUEC B HOBBIX YCJIIOBHAX,
- YMETb IIEPECHOCUTH 3HaHUA B IMIO3HAaBaTCIIbHYIO u

NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEILHOCTH;

- yYMETb MWHTEIPUpPOBATh 3HAHMA M3 Pa3HBIX IPEIMETHBIX
o0OJacrei;

- BBIJIBUT'aThb HOBBIC UJCH, IIPEJIaraTb OPUIMHAIBHBIC MTOAXO/BI
U pELICHMUS;

- CHOCOOHOCTh HUX HCHOJb30BaHHUA B II03HABATEJIBHOM U
COLIMAJIbHON ITPAKTHUKE

3aBHUCHMOCTH  MEXIy HCCIEAYEeMBIMH  BEIMYUHAMH,
00BsICHEHUS MOJTy4YEHHBIX pe3yJIbTaToB
1 popMynHpOBaHUS BBIBOJIOB C HCIIOJIH30BAaHUEM HAYYHBIX
MOHSTUHI, TEOPUIl U 3aKOHOB.

I[MP6 6. CdopMHUPOBAHHOCTL  YMEHUS  BBIICISTH
CYyIIIECTBEHHbIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
9YKapHoT; OJTHOKJICTOYHBIX u MHOTOKJICTOYHBIX
OpraHU3MOB, BHJIOB, OHOTEOLICHO30B M  SKOCHUCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB U MPEBPAILICHHS
SHEPruM B KJIETKE, (OTOCHHTE3a, IUIACTUYECKOTO H
HHEPreTUYECKOro 0OMEeHa, XEMOCHUHTE3a, MUTO03a, Meio03a,
OTLIIOIOTBOPEHUS, pa3BUTHUA u Pa3MHOXKEHUS,
UHIUBUAYAJIIbHOTO DPAa3BUTUS OpraHu3Ma (OHTOrEHe3a),
O0psOBI 332 CYIIECTBOBAHHE, ECTECTBEHHOI'O OTOOpa,
BHUJI000pa30BaHUs, MPHUCTIOCOOICHHOCTH OPraHU3MOB K
cpene oOWTaHUs, BIUSHUS KOMIIOHEHTOB OSKOCHUCTEM,
AHTPOTIOTCHHBIX W3MCHCHUN
B DKOCHCTEMax CBOEH MECTHOCTH,
KPyroBOpOTa BEIIECTB U IPEBpaIIcHUE
ouocdepe.

I[IP6 7. CdopMupoBaHHOCTb  yMEHHS  NPUMEHATH
MOJIyYEeHHBIE 3HaHUS M OOBSICHEHUS OUOIOTHMYECKUX
MPOIIECCOB W SIBJICHUH, JUISI TPUHATHS TMPAKTUICCKUX
pPELIEHN B IIOBCEIHEBHON KU3HU

C 1enplo obecrieyeHus: 0€30MacHOCTH CBOETO 370POBbS U
3JI0pPOBbsSI OKPYXKAIOMIUX JIOACH, COOMIOACHUS 30POBOTO

SHEpPruu B

o0pa3a KHW3HH, HOPM TPaMOTHOTO TIIOBEJICHUS B
OKpY’Karomien HOPUPOTHOMN cpene; MIOHUMAaHHe
HEOO0XOIUMOCTH WCTIOTH30BAHUS JOCTIKEHUH
COBpPEMEHHOI  OMONOrMM W OWOTEXHOJNIOTUH  JIJIs
paMoOHAIBFHOTO TPUPOIOTIOIH30BAHUSI.

IMP6 8.  CdopmMHpPOBaHHOCTH  YMEHHMsS  pelaTh
OMOJIOTUYECKHE 3a]la4d, COCTaBISATh TEHOTHUITHYECKHUE
CXEMBI CKpeIUBaHHS

JUIS  pa3HBIX THIIOB HACIENOBaHHWS TNPU3HAKOB Y

OpraHu3MOB, COCTABJIATH CXCMbI IICPCHOCA BCIICCTB U




SHEPIUHu B 3KOCUCTEMaxX (1IeTIH MUTAaHUS, TUIIEBbIC CETH).
I[IP6 9. CdopMUpOBaHHOCTL yYMEHUH  KPUTUUYECKH
OIICHUBATh WH(MOPMAIUIO OUOIIOTUYECKOTO COACPKAHMS,
BKJIIOUAIOIIYIO TICEBJOHAyYHble 3HAHUA U3 Pa3IUYHBIX
MCTOYHUKOB (CpeACTBa MacCOBOH WMH(pOpMAalNuu, HaAyYHO-
MOMYJISIPHbIE MaTepHalibl); UHTEPIPETUPOBATH ITUUYECKUE
aclieKThl COBPEMEHHBIX HCCIEIOBaHMWA B OWOJIOTHH,
MeAMIMHE, OMOTEXHOJOTMH; paccMaTpUBaTh TJI00AbHBIC
HKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH, (hOpMUpPOBATH
10 OTHOILIEHHUIO K HUM COOCTBEHHYIO O3UIHIO.

I[IP6 10. CdopMupoBaHHOCTH yMEHHH  CO3/1aBaTh
COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBE OMOJIOTMYECKOH WHPOPMALMU W3 HECKOJIBKHUX
WUCTOYHUKOB, TPAMOTHO HCIOJb30BaTh  IOHATUHHBIH
anmapat OMOJIOTHH

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOKCKa, aHaJIN3a 1
WHTEPIIPETAINN
uHpopmaruu, u
UH(POPMALOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHMS 32,124
npodeccuoHaNbHOM
JESATSIIEHOCTH

B 00.1acTH HEHHOCTH HAYYHOTI'O O3HAHMS:

- cpOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH W OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha Jiasnore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEro MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE SI3bIKOBOW M UYMTATEIbCKON KYJIbTYPhI KaKk
Cpe/CTBa B3aUMOJICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

- OCO3HAaHUE IIEHHOCTH HAay4YHOW JAESTENIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATh MPOEKTHYIO U UCCIE0BATEIIbCKYIO JIEATEIbHOCTh
WHJIUBUIyaJIbHO U B TPYIIIIE;

OBnajieHne YHUBEPCATbHBIMU YYEOHBIMU T103HABATEIbHBIMU
JEUCTBUSIMHU:

B) padoTa ¢ unopmaumeii:

- BIIJIETh HaBBIKAMHU TONy4YeHUs MHPOPMAIUU U3 HCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh TOWCK, aHAJU3,
CUCTEeMATH3AINI0 U UHTEPIPEeTalni0 WHPOPMAIUU Pa3TUIHBIX
BUJIOB U (hOPM TIPEICTABIICHNS,

- co37aBaTh TEKCThl B PA3NIUYHBIX ¢dopMaTtax ¢ yd4eToM
Ha3HauYeHHWs WHOOpPMAIMU W IIEJIEBOM ayJUTOpUU, BhIOMpas
ONTUMATBHYIO0 (OPMY IIPENICTABICHHS U BU3YyaIH3aINH;

I[IP6 1. CdopmupoBaHHOCTH 3HAHUM O MeCT€ H POJIH
ounonoruu

B CHCTEME HAy4YyHOro 3HaHWs, (YHKIUOHAIHHOMN
IPaMOTHOCTH  4YEJIOBEKa JUISl PEHICHUS  KHU3HESHHBIX
poOJeM.

I[IP6 7. CdopMupoBaHHOCTb  yMEHHS  NPUMEHATH

MOJTyUYEeHHBIE 3HAaHUS M OOBSACHEHUS OUOIOTHMYECKUX
MPOIIECCOB W SIBJICHUH, NJisi TPUHATUS TMPAKTHUYECKUX
PELIEHNI B IIOBCEHEBHON )KU3HU

C IebI0 oOecrieueHusl 0€30MacHOCTH CBOETO 37I0POBbSI U
3I0pPOBbsI OKPYXKAIOIIUX JIOJEH, COOMIOAEHHS 310pPOBOTO

oOpa3a KW3HU, HOPM TPaMOTHOTO TIOBEACHHS B
OKpYXKaromieu MPUPOTHOMN cpene; MMOHHUMAaHHUE
HEOOXOIMMOCTH HCIIOJIBE30BaHUSA IOCTYDKEHUMN
COBpPEMEHHOH  OMONOTMM W OWOTEXHONOTHUH IS

PaIrMoOHAIBHOTO MPUPOIOTIOJIB30BAHUS.
I[MIP6 10. CdopmMupoBaHHOCTb yMEHHN  CO31aBaTh
COOCTBEHHBIC TMHCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBe Ouonornueckoil wuHOpManmMu U3 HECKOIBKUX
HWCTOYHHKOB, TPAMOTHO HCIOJb30BaTh  TOHSITHIHBINA
anmapat OMOJIOTHH




- OIEHUBATh JIOCTOBEPHOCTb, JICTUTUMHOCTH WH(POpMAIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAILHO-ITHYECKIM HOpMaM;

- UCIOJIb30BATh CpeacTBa UH(OPMAITHOHHBIX u
KOMMYHHKAIIHOHHBIX TEXHOJOTUH B PEIICHHH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX W OPTaHHU3AIMOHHBIX 33/1a4 ¢ COOTIOACHIEM
TpeOOBaHUIN HSPrOHOMHKH, TEXHUKH O€30MacCHOCTH, THTHCHBI,
pecypcocOepexeHus, MPABOBBIX W OTHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHHS W 3aIIUTHl HHYOPMAIIHH,
WH(POPMAIIMOHHON 0€30MAaCHOCTH JTMYHOCTH

OK 04. DddexruBno
B3aUMO/ICHCTBOBATh u
paboTath B KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CAaMOpPa3BUTHUIO, CaMOCTOATEIBHOCTU W
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHUE HaBbIKaMU y4e€OHO-HCCIIE0BATENbCKOM, IPOEKTHOM
Y COLMAIbHOM AESITEIbHOCTH;
Osianenue YHHUBepCAJIbHBIMU
JelCTBUSIMU:

0) coBMecTHas 1esITeJIbHOCTD.

- NIOHMMaTb M HCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHON H
WH/IMBUIYAIEHOU PabOTHI;

- IPUHHAMATh LIEJIM COBMECTHOMN JIE€ATEIbHOCTH, OPraHU30BBIBATH
U KOOPAMHHUPOBATh JAECUCTBUA IO €€ JOCTHXKEHUIO: COCTAaBIISThH
IJIaH JEUCTBMM, paclpeleisaTb poiad C Yy4eTOM MHEHUH
YYaCTHUKOB 00CYXIaTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJMHUPOBATH U BBINOJIHATH PA0OTY B YCIOBUSX PEaIbHOTO,
BHUPTYaJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOECHCTBHUS;

- OCYILECTBIATh IO3UTHUBHOE CTPATETUYECKOE TIIOBEJEHUE B
Pa3IUYHBIX CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE,
OBbITh HHUIIMATUBHBIM

Osiasenue YHUBepCAJIbHbIMU
NeHCTBUAMM:

r) NpUHSITHE Ce0s U APYTUX JIO/Ieii:

- IPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX JIIOJEH P aHAIU3e
pe3yJIbTaTOB JIEATEIBHOCTH;

- IPU3HABAThH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIIUOKH;

- pa3BUBaTh CHOCOOHOCTh MOHMMATh MHUP C MO3ULUU JPYroro
4eJI0BEKA

KOMMYHHUKATUBHBIMHA

peryJsiTHBHbIMH

I[IP6 5. IlpuoOpereHue ombiTa NTPUMEHEHUS OCHOBHBIX
METOJIOB HAyYHOTO MO3HAHMUSI, UCIIOJIb3yEeMbIX B OMOIOTHH:
HAOJIOZICHUSI U OINMUCAHUS JKUBBIX CHUCTEM, MPOLIECCOB U
SBIIGHUI; OpraHU3alud M TMPOBEACHHUS OUOIOTHMYECKOTO

DKCIIEPUMEHTA,  BBIABWIKCHUS  THIIOTE3,  BBISBICHUS
3aBUCUMOCTH  MEXIY  HUCCICAYEMBIMU  BEIMYHMHAMU,
00BsICHEHUS ITOJTyYEHHBIX pe3ynbTaToB u

(GbopMynMpOBaHUS BBIBOJIOB C HCIOJIb30BAHWEM HAy4YHbIX
IIOHATUM, TEOPUI U 3aKOHOB




OK 07. CopeiicTBOBaTh
COXPaHEHHIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
WU3MEHCHHUHU KJIMMaTa,
IPUHIHUITE OEPEXKINBOTO
IIPOM3BOJICTBA,

3¢ (EeKTUBHO JEHCTBOBATH
B YUpE3BbIYAITHBIX
CUTYalHsix

B o0s1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS:

- c(OPMHUPOBAHHOCTb HKOJIOTUYECKON KYJIbTYphl, MOHUMaHHE
BIIMSHUSI COLMAIIBHO-DKOHOMMYECKUX IPOLECCOB HA COCTOSHUE
OPUPOJHON M COLMANBHOM Cpelbl, OCO3HaHHWE TIJI00aJIbHOIO
XapakTepa 3KOJOTMYeCKUX MIPo0IIeM;

- IUIAaHUPOBAHHUE W OCYILECTBICHHUE ACUCTBHHA B OKpYXKarolleH
cpelne Ha OCHOBE 3HAHUS LEJed YCTOMYUBOIO Ppa3sBUTHUSA
YeJI0BEYECTBA,
AKTUBHOE  HEIpUATHE
OKpYKalolllei cpee;

- YMEHHME NIPOrHO3UPOBATH HEOJArONPHUATHBIE SKOJIOTMYECKHE
NOCJIEACTBYSI IPEATIPUHUMAEMBIX IEHCTBUM, IPEAOTBPAILATD UX;
- paclIUpeHue  OmIbITa  JCATEIBHOCTH  JKOJIOIMYECKOMN
HaIPaBJICHHOCTH;

- OBJIaJICHHE HaBBIKAMHU y4eOHO-HCCIIE0BATEIBCKOM, TPOSKTHON
Y COLMAIBHOM AESITEIbHOCTU

JIEHCTBUM, MPUHOCALINX Bpen

[TP6 5. IlpuoOpereHue ombITa TPUMEHEHHUS OCHOBHBIX
METOJIOB HAyYHOT'O MO3HAHMUSI, UCTIOJIb3yEMbIX B OMOIOTHH:
HaOIrI0AeHUS

U OIMCaHUSl JKUBBIX CHUCTEM, MPOLECCOB U SBJICHMIA;

opraHusanuvunu u IMPOBCACHUA OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIIBHKCHU A T'uIoTe3, BBIABJICHU A
3aBUCHUMOCTH MCKOY HCCIICAYCMbBIMHA BCJIMYMWHAMU,

00BsCHEHUS MOJTYYCHHBIX PE3yJIbTaTOB

1 (hOpMYIHPOBAHHUS BHIBOJIOB C MCIIOJIb30BAHUEM HAYYHBIX
MOHSTUHI, TEOPUIT U 3aKOHOB.

I[MP6 6. CdopMHPOBAaHHOCT,  YMEHHUS  BBIICIATH
CYIIIECTBEHHbIC MPU3HAKU BHPYCOB, KIETOK MPOKAPUOT H
9YKapuorT; OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHW3MOB, BHJIOB, OHOTEOLIEHO30B M  SKOCHUCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB U MPEBPAILICHHS
SHEPruM B KJIETKe, (OTOCHHTE3a, TIIACTUYECKOTO U
HHEPreTUUECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, Meilo3a,
OTLIIOIOTBOPEHUS, pa3BUTHUA u Pa3MHOXKEHUS,
WHAUBUAYAJIbHOTO DPAa3BUTUS OpraHu3Ma (OHTOreHe3a),
OOpBLOBI

3a CYILIECTBOBAHHUE, €CTECTBEHHOT'O otOopa,
BUJ000pa30BaHuUsl, NPHUCIIOCOOIEHHOCTH OPraHU3MOB K
cpene oOOWTaHUs, BIUSHUS KOMIIOHEHTOB 3KOCHCTEM,
aHTPOIIOT€HHBIX WU3MEHEHUN
B DKOCHCTEMaxX CBOEH MECTHOCTH,
KpyroBopoTa BEIIECTB U IpEBpALLEHUE
ounocdepe.

IIP6 7. CdopMHPOBaHHOCT YMEHHUS  HPUMEHSThH
MOJIyUEHHBbIE 3HaHUS M OOBSACHEHUS OHOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JUIsI TPUHATHS INPAKTUYECKUX
peleHnit B MMOBCEJHEBHOM JKU3HU
C Lenblo obecrieueHus: 0€30MacHOCTH CBOETrO 370POBbS U
3/I0pOBbsl OKPYXKAIOIIUX JIOJEH, COOMI0AeHUs 3I0pOBOTO

SHEPTUU B

oOpa3za KH3HH, HOPM TPaMOTHOTO TIOBEACHHUS B
OKpYXaromieu MIPUPOTHOMN cpene; TTOHUMaHUE
HE00X0IMMOCTH WCIIOJIb30BAHUS JIOCTHKEHHH




COBPEMEHHOH  Ouonoruu W OWOTEXHONOTHUH IS
PaIMOHAIBLHOTO MTPUPOJIONOIB30BAHUS

I1K.5.4 Opranu3oBbIBaTh
Y KOHTPOJIUPOBATh
BBIMIOJIHEHHE PaboT 1o
TEXHUYECKOMY
00CITyKUBAaHUIO, PEMOHTY
Y MOJICpHU3AIUU
00BEKTOB
KEJIE3HOJJOPOKHOM
AJIEKTPOCBSI3U

Ywmenns: [IponsBoauts npodunakTuieckue padboThl, IPELyCMOTPEHHBIC TEXHOJIOTHIECKUM MIPOLIECCOM;

IIpoBoanTh OILIEHKY KadecTBa CBsI3M, OOecredYnBaeMOil BO3UMBIMA M HOCHMBIMH YCTPOMCTBAMHU >KEJIE3HOIOPOKHOW TOIBHKHON
3NEKTPOCBSI3U;

[TpoBepsTh pabOTOCIIOCOOHOCTH YCTPOHCTB KEACIHOAOPOKHON TTOABHKHOM 3IEKTPOCBI3H;

[IpuMmeHATs CpencTBa HWHAMBUAYAIBHOM 3allUTBl TPU OCMOTPE BO3HMBIX W HOCHMBIX AaHAJOTOBBIX W IH(PPOBBIX YCTPOKHCTB
JKEJIE3HOAOPOKHON TOABIKHOMN JIEKTPOCBSI3N C MPUMEHEHNEM TPHUCIIOCOOTICHIH, MHCTPYMEHTA U AIIEKTPOU3MEPUTEINHHBIX IPHOOPOB;
OcCyIecTBISATh KOHTPOJIb MOCTYIUICHUS COOBITHI B CHCTEMY MOHHTOPUHTA COCTOSIHUSI CHCTEMBI KOHTPOJISI U YIPABJICHUS JOCTYIIOM;
OnpenensiTe OTCTYIIICHHUSI OT HOPM COJIEp>KaHMs 0ObEKTOB JKEIe3HOJOPOKHON AIIEKTPOCBS3H;

OcymecTBIATH KOHTPOITh BHITOMHEHHUS paboT 10 TEXHIHYECKOMY O00CITY)KHBAHHUIO;

[TnannpoBaTh COOCTBEHHYIO IEATEIBHOCTD U ACATENLHOCTh PAOOTHHKOB MO TEXHHYECKOMY OOCITY>KUBAHUIO, PEMOHTY U MOJEPHHU3AINH
00BEKTOB JKEJIE3HOJOPOKHOM DIIEKTPOCBSI3H;

BrImomHATE paboOTHI TIO TIEPEKITIOYSHUIO 00CTYKUBAEMBIX 0OBEKTOB JKEIE3HOJOPOKHON NEKTPOCBS3H;

YuTaTh SIEKTPUIECKUE CXEMBI O0CITYKUBAEMBIX 0O BEKTOB JKEIE3HOIOPOKHOMN IIEKTPOCBSI3H;

[lpuHrMaTe pemieHusT B HECTaHAAPTHBIX CHUTYalUsSX NPH OpraHu3aldd PadoOThl MO TEXHUYECKOMY OOCIYKUBAHHIO, PEMOHTY U
MOJIEpHHU3AINH 00BEKTOB KEIE3HOTOPOKHOHN IIIEKTPOCBSI3H;

Hcnonp3oBath MHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH TPH TEXHUYECKOM OOCTY)XHUBAaHHH, PEMOHTE W MOJECPHHU3AIUH
00BEKTOB JKEJIE3HOJOPOKHOM DIIEKTPOCBSI3H;

[IpuMeHATs METOAMKY OpraHM3alM{ W MOMIEPKaHUs MOpsAIKa Ha pabodnx MecTaX, YCTaHABIMBAIOIIYI0 TPEOOBAHHS IO MOBBIIICHHUIO
KauecTBa W MPOU3BOAUTENBHOCTH TPY/Aa, CHIDKEHHUIO MOTEph pabodyero BpEeMEHH, CO3/IaHWI0 OE30TAaCHBIX YCIOBHH TpyAa pabOTHHKOB
JKETIE3HOIOPOKHOTO TpaHcmopTa (fanee - cucrema 5SC)

3nanusa: HopMaTHBHO-TEXHHUYECKHE U PYKOBOASIIME JOKYMEHTBI MO TEXHHYECKOMY OOCITY)KUBAaHHIO M PEMOHTY OOBEKTOB
JKEIE3HOAOPOKHON IIEKTPOCBSI3H;

HopMbl BpemeHrM Ha BBINIOTHEHHE pabOT MO TEXHUYECKOH OJKCIUTyaTallid OOBEKTOB >KEIe3HOJIOPOKHOW 3JEKTPOCBSA3M B YACTH,
perTaMeHTHPYIOIEH BBITIOHEHHE TPY10BOH QyHKIIHY;

TeXHOIIOTHS BHIITOIHEHUS pa0OT MO TEXHUIECKOMY O0CTYKHBAHHIO OOBEKTOB JKEIE3HOAOPOKHON DIEKTPOCBS3H;

OcobeHHOCTH pexrMa pabouero BpeMEeHH M BPEMEHH OT/bIXa, YCIOBUN TPylla OTIENbHBIX KaTeropuil paOOTHUKOB KEIEe3HOJOPOKHOTO
TpaHCHOpTa OOIIEro IMOJIb30BaHUs, PabOTa KOTOPHIX HEIOCPEJACTBEHHO CBs3aHA C JIBKCHHUEM IOE€3/I0B, B YACTH, PETIIAMEHTHUPYIOIIEH
BBITIOJTHEHNE TPYAOBOW (QYHKIIUH;

[IpaBuia 1e10BO# 3TUKY B YaCTH, PETIAMEHTHUPYIOICH BHITIOTHEHNE TPYIOBOU (DyHKITHH;

[MpaBuiia TEXHHYECKOH SKCILTyaTallMy JKEJIEe3HbIX JIOPOT B YaCTH, PErJIAMCHTUPYIOIIEH BHIMOIHEHHE TPYAOBOW (HYHKIINHY;

TpynoBoe 3akoHOmaTENBbCTBO Poccuiickoit Penepanny B 4aCTH, PETIIaMEHTHPYIOIIEH BBITIOIHEHNE TPYTOBOW (DyHKITHH;

[opsimok BeeHUs TEXHUYECKOH M MH)OPMAIIMOHHO-CIIPABOYHOHN TOKYMEHTAIIUH 110 TEXHUUECKOMY OOCITY>)KUBAaHHIO U PEMOHTY OOBEKTOB
JKEJIE3HOAOPOKHON DIEKTPOCBA3H;

TpeboBanua oxpaHbl Tpyda, MOXApHOW OE30MaCHOCTH M AIIEKTPOOE30MACHOCTH, CaHWUTapHBIE HOPMBI W TMpaBWjia B YacTH,
periIaMeHTHPYIOLIEH BBIIOIHEHHE TPYI0BOH (DyHKINY;

HopmartuBHbIe mpaBoBbIe M JOKalbHBIE HOPMAaTHBHBIE aKThl 0 OPraHU3alUH Pa0dOTHl MO TEXHUYECKOMY OOCITY)KMBAaHHIO, PEMOHTY H
MOJIEpHHU3AINH O0BEKTOB KEJIE3HOTOPOKHOH SIIEKTPOCBSI3H;

PermaMeHT TeXHUYECKOro OOCIY)KMBaHHMS M PEMOHTa OOBEKTOB >KEJIE3HOJOPOKHOW DIIEKTPOCBSI3M B 3aBUCHMOCTH OT Kjacca




JKENE3HOJJOPOKHBIX JTHHUH;

YcTpolicTBO, TpaBWiIa SKCIUTyaTallud, TEXHHUYECKHE XapaKTePUCTUKA W KOHCTPYKTHBHBIC OCOOCHHOCTH OOCITY)KUBAEMBIX OOBEKTOB
JKENE3HOJOPOXKHOM DIIEKTPOCBS3H;

TexHoOTMY, MPaBUIIa OPraHU3aMU Pa3pabOTKU U pealln3allii MPOCKTOB OEPEKITUBOTO MPOU3BOICTBA;

[Mopsok paboThI ¢ MPOrpaMMHBIM 00ECTICUCHHEM MTPU OPTaHU3AIMH TEXHUYECKOTO 00CITy)KUBaHHS, PEMOHTA M MOJICPHU3AIIIH O0BEKTOB
JKENE3HOJOPOKHOM DIIEKTPOCBS3H;

[opsinok BeAeHUS TEXHMYECKOW W HH(DOPMAIMOHHO-CIIPABOYHOW JOKYMEHTAIIMM IO TEXHHYECKOMY OOCITYXKMBAaHHIO, PEMOHTY H
MOJCPHU3AINH 00BEKTOB;

[IpaBuia TeXHUYECKON IKCILUTyaTaI[|H KEJIEe3HbIX JOPOT B YACTH, PETJIAMEHTUPYIOIIEH BBIMOIIHEHHE paboT;

TpeOoBanus OXpaHbl TpyJa, MOXKAPHOW OE30MACHOCTH U DIIEKTPOOE30MACHOCTH, CaHUTApHbIC HOPMBI W TMpaBWIa B YacTH,
periaMeHTHPYIOIIEH BBITIOIHEHHE PadoT;

Hopwmpbl pacxoJia MaTepualioB, 3allaCHbIX YacTel, CPOKH UCTIONF30BaHHS MHCTPYMEHTA
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1.3.3 B pesynabrare OCBOEHHsSI NPOTrpaMMbl Y4eOHOTO TpeAMEeTa peau3yeTcs IporpaMmma
BOCIIUTAHMSI, HAIIpaBJIeHHAs Ha POPMUPOBAHUE CIAEAYIOIIUX JTUYHOCTHBIX pe3ynbTaToB (JIP):

JIP 9 ColGnromaromumii ¥ iponaranupyronifi mpaBuiia 30pOBOro u 6e30macHoro oopasa KU3HH,
CHOpTa; Mpenynpexaalmuid Tud0  MPeoJoJeBAIOUINIl  3aBUCUMOCTH  OT  ajKorojis, Talaka,
MICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.A. COXPaHSIOUIMHA ICUXOJOTHYECKYI0 YCTOWYHMBOCTH B
CUTYaTUBHO CJIOKHBIX WJIA CTPEMUTEIHHO MEHSIOLIUXCS CUTYaIIHSIX.

JIP 23 TMonmyuenue 00y4JaronmMuIcs BO3MOKHOCTH CAMOPACKPBITHS U CaMOpealTU3alus TUIHOCTH.

JIP 30 Ilonumaromuii CyIIHOCTh M COLMAJIBHYIO 3HAYMMOCTb CBOEHM Oyaymied mpodeccun,
IIPOSIBJIAIOIINN K HEW YCTOMYMBBIN UHTEPEC.



2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM y4eOHOro npeamMera M BUIbl y4eOHOH padoThl

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeIbHOM NMPOrpaMMbl Y4eOHOT0 peAMeTa 72
B TOM YHCIIE:

OcHOBHOE co/lep:KaHue 72
B TOM YHCIIE:

JIEKITNH, YPOKH 41
MPAKTHYECKHUE 3aHATUS 16
J1ab0paTOPHBIE 3aHATHS 4
CaMOCTOATEIIbHBIE Pa0OTHI 11

[IpomMeskyTouHasi aTTecTalusi B (JopMe KOMILJIEKCHOTO 3a4eTa ¢ onenkoii (11 cemectp)
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2.2 TeMmaTu4ecKuii IJIaH U coaep:kanue yyeonoro npeavera OYIL.13 BUOJIOTI'UA

dopmupyemblie
KOMIIeTeHIIHH
HaumenoBanue Conep:kanue y4e0OHOIro MaTepuasa, NPaKTU4YeCKUue 1 J1adopaTopHbIe 3aHATHS, Oo0bem (OK, IIK) u
pa3iesioB U TeM caMocCTosiTeIbHAsA padoTa 00y4yaommxcst 4acos JINYHOCTHBIE
pe3yJbTaThl
(JIP)
1 2 3 4
Pa3nes 1. Buoaorus kak Hayka. 2KuBble ccTeMbl M HX OPraHH3alUs 2
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 1
buonorus xak Hayka. | buonorus — Hayka o xuBoi npupoze. CBsi3u GMOJIOTUHU ¢ OOIIECTBEHHBIMH, TEXHUYECKUMH U IPYTHUMHU
OO6mas €CTCCTBCHHBIMU HayKaMu, QUIOCO(HEH, peTurueld, 3TUKOH, 3CTETUKON M mpaBoM. Ponb Ouosioruu B
XapaKTepUCTHKA (dbopMUPOBaHUN COBPEMEHHOM HayuHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYEeCKUX HayK.
KU3HH MeToap!l TO3HAHUS KUBOW MPHUPOJIBI (HAOIIOJCHNE, YIKCIICPUMEHT, ONMCaHKe, U3MEpPEeHHe, Kiaccuduka- HP%K22230
1Usl, MOJICIUPOBAHKE, CTaTUCTUYECKast 00padOTKa TaHHBIX). T
Xusble cucremMbl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonoruu. OTiauune )KUBBIX CUCTEM OT HEOp-
rannyeckoi npuposl. CBoicTBa OMOCHCTEM U UX pazHOOOpasue.
YpoBHM oOpraHuzanuu OMOCUCTEM: MOJIEKYJISIPHO-TEHETUUECKUH, KIETOYHBIH, OpraHU3MEHHbIH,
HOMYJSIIMOHHO-BUAOBOM, IKOCUCTEMHBIH (01O - TeolleHOTHYECKU), OochepHBbIi
Pa3nen 2 Xumuuecknii cCOCTaB M CTPOEHHUE KJIETKH 14
Tema 2.1. Conep:xxanue yueOHOro MaTepuaJia 1
Xumuueckuit coctaB | XMMHUYECKHH COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHThl, MUKpO3JeMeHThl. Boja u mu-
kieTku. Bona HepajibHbIe BenlecTBa. OyHKIIMU BOJIbI U MUHEPAJIBLHBIX BElIEeCTB B KieTke. [lognepxanue ocmornye-
U MUHEPAJIbHbIE CKOro OajiaHca OK-01, OK-02,
BEILIECTBA IIpakTHyeckoe 3ansaTue Ne 1 2 OK-04
«buonornyeckas poib MHUHEpPAIbHBIX BEIIECTB B 00ECHEUEHHM >KU3HEAEATEIbHOCTH OPTraHU3MOB, JIP 9, 23, 30
MPOsIBJICHUS ArcOalaHCca MUHEPaIbHBIX 3JIEMEHTOBY
Tema 2.2. Copepxanue yueOHOro MaTepuasa 4
buonornueckn benku. CocTaB u cTpoeHne 0enkoB. AMHUHOKUCIOTEI — MOHOMEpHI OenkoB. HesameHnMble 1 3aMeHUMBbIE
Ba)XKHbIE XUMUYECKHE | aMUHOKHCIOTHL. AMUHOKHUCIOTHBIN COCTaB. YPOBHHU CTPYKTYPbI OEITKOBOW MOJIEKYJIbI (IEpBUYHAS, BTO-
COCIIMHEHUS pUYHas, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHe cBoiicTBa OeikoB. buonormueckue
¢ynkuuu 6enxoB. PepMeHTH — OHOJOrHUecKUe KaTaau3aTopbl. CTpoeHue GpepMeHTa: akTUBHBIN LIEHTP,
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cyOctpartHas crienupuyHocth. Kodhepmentsl. Butamunel. Otianuus ¢epMEeHTOB OT HEOPraHUYECKHUX Ka-
TaJIU3aTOPOB.

VYrieBosbl: MOHOCaxapuibl (TIIFOK03a, prub03a U J1e30KCuprb03a), nucaxapuabl (caxaposa, JaKTo3a) U
nojucaxapuabl (Kpaxmal, TIUKOTeH, IeJutionio3a). buomormueckue (yHKuuM yriieBonoB. Jlumumsr:
Tpuraunepusl, hochomunuasl, crepounsl. ['mapodunbHo-TUapOdOOHBIE cBolicTBa. buonorunueckue
¢ynkumn  swmnuaoB. CpaBHEHHE YIJIEBOJOB, OETKOB M JIMIHIOB KaK HCTOYHHUKOB JHEPTUU.
Hyxneunnoseie kucnorsl: JJHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIEMHOBBIX KUCJIOT. CTpOoeHUE U
¢ynkunu JJHK. Ctpoenne u pynximu PHK.

CamocrosiTesbHasi padoTa 00y4ar0IMXcst 1
CocraBnenne KoHcriekTa Ha Temy: «AT®d: ctpoenne u QyHKIII
Tema 2.3. Coaep:xxanue yueOHOro MaTepuaJia 2
CtpykTypHO- [{utonmoruss — Hayka o kietke. KierouHas Teopusi — mpuMep B3auMOJACHUCTBHS HIEH U (HaKTOB B
(GyHKIIMOHATbHAS | HAYYHOM MO3HAHUHU.
opranu3zanus kietok | Kierka kak memoctHas sxuBasi cuctema. OOImue MpU3HAKU KIIETOK: 3aMKHYyTasi HapyXHas MeMmOpaHa,
monekynbl JJHK kak renernueckuit anmnapar, cucreMa CHHTe3a Oenka.
Tumel KIETOK: 3yKapuoTHyeckas M MpokapuoThdeckas. OCOOCHHOCTH CTPOCHHS NPOKAPUOTUIECKOM
kineTku. Krnerounas crtenka Oaktepuii. CTpoeHue sykaproTHdeckoi kieTku. OCHOBHBIE OTIHYUS
PAaCTUTENBHOM, )KUBOTHOW M I'pUOHOM KiIeTKU. [I0BEpXHOCTHBIE CTPYKTYpPBI KIETOK— KJIETOUHAs! CTEHKA,
TIIMKOKanuke, ux Gynkuuu. [lnasmarnyeckas memOpaHa, ee CBOMCTBA U (DYHKITUH.
[Muronmazma u ee opranouasl. OmHomemOpanHble opraHouabl kietku: IIIC, ammapar [onbmxu,
nu30coMbl.  [lodyaBTOHOMHBIE OpraHoMIbl KJIETKH: MHUTOXOHJpHUH, IutacTuabl. lIpoucxoxneHue
MUTOXOHJIpHI U 1actua. Bunbl minactun. HemeMOpaHnHbie opraHOU bl KJIETKH: PUOOCOMBI, KJIETOUHBIN
LEHTp, LICHTPUOJH, PECHUYKHU, KI'YTUKH. DYHKIIMN OPraHOUI0B KIIETKH. BritoueHus.
SAnpo — perynsaTopHblii neHTp kinetku. CTpoeHue sapa: siaepHas 000J04YKa, KapuoriasmMa, XpOMaTuH,
AJIPBIINIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE
Jlaboparopnasi padora Nel 2
«CTpOoeHHE KIETKN»
CrtpoeHue KIEeTKH (pacTeHHUsl, )KUBOTHBIE, IPUOBI) U KJIETOUHbIE BKIIOYEHHS (Kpaxmai, KapOTHHOUIBL,
XJIOPOIUIACTHI, XPOMOTLIIACTHI)
CamocrosiTe/ibHasi paboTa 00y4YarIUXCst 2
CocraBieHre TabIuIbl HA TeMy: «MeToIbl H3yueHUs KIETKN.
Paspnen 3. ZKu3zHenesTe1bHOCTD KJIETKH 12
Tema 3.1. Copepxxanue yyeOHOro Mmarepuasa 2

OO0OMeH BelecTB

OOMeH BeliecTB, WU MeTaboIM3M. ACCUMIIIALUS (TIJIACTUYECKUNA OOMEH) U TUCCUMMIISILINS (SHEpreTu-
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U TpeBpalleHue
SHEPTUU
B KJIETKE

YecKHii 0OMEH) — JIB€ CTOPOHBI €UHOTO IMpoliecca MeTadbom3ma. Posib 3aKOHOB COXpaHEHUs BEIIeCTBA
Y SHEPruM B MOHMMaHUHM MeTabonm3mMa. Turel 0OMeHa BeniecTB: aBTOTPO(MHBIN U reTepoTpodHbIid. Poib
(dbepMEeHTOB B 0OMEHE BEIIECTB U MPEBPAIEHUU dHEPruu B KieTke. @orocunTe3. CBeTOBas U TEMHOBAs
da3sl porocunTesa. Peaknuu Gorocunrtesza. IdpdexktuBHOCTh PoTOCcHHTE3a. 3HAUCHUE (HOTOCHHTE3a JIs
XKHU3HU Ha 3emiie. BimsiHue ycinoBuit cpeasl Ha OTOCHHTE3 U CITOCOOBI TOBBIIICHHS €r0 MPOAYKTUBHO-
CTH Y KYJIbTYPHBIX PAaCTCHHUH.

DHepreTHYecKrii OOMEH B KIIETKe. PacienieHre BemecTB, BbIICICHHE U aKKyMYJIUPOBaHUE YHEPTHUU B
KJIETKe. DTambl SHepreTudeckoro oomena. [ nmukonms. bpoxxenue u ero Buabl. KuciopoaHoe okucieHue,
WK KJIeTodHoe neixanue. OxkuciaurensHoe Gocdoprimpoanne. IGGHEeKTUBHOCTh SJHEPTETUIECKOTO 00-
MEHa

CamocrosiTesibHas padoTa 00yYarOIIUXCs
CocraBneHne KOHCIEKTa Ha TeMy: «XeMOCHHTe3. XEeMOCHHTE3WpYIolHe OakTepuu. 3HauYeHUE
XEMOCHHTE3a [l )KU3HU Ha 3eMiIe»

Tema 3.2.
Buocunres Oenka

Coaep:xxanue yueOHOro MaTepuaJia

Peaknmun matpuynoro cunrte3a. [enermueckas wmHopmamus u JHK. Peammsanms renHermdeckoit
nH(popmanuu B KieTke. [ eHeTHYecKkuii Koa U ero cBoicTa. TpaHcKpumius — MaTpuuHbiii cuaTe3 PHK.
Tpancmsus — 6uocunaTe3 Oenka. Dtanbl TpaHciauuu. KonupoBanue aMHHOKUCIOT. Ponb pubocom B
OunocuHTe3e Oenka

IIpakTuyeckoe 3anaTue Ne2
«Pemenue 3a7a4 Ha oNpeesICHUE MTOCIEA0BATEIBHOCTH HYKIEOTUI0BY

Tema 3.3
Bupycsr

Coaep:xxanue yueOHOro MaTepuaJia

Hexnerounsie Qopmbl xu3Hu — Bupycbl. Mcropus otkpeitusi BupycoB ([I. WM. HBaHOoBckwuii).
OCOOeHHOCTH CTPOCHMS U KU3HEHHOTO IMKJIa BUpycoB. bakreprodaru. bone3nu pacreHuil, >KUBOTHBIX
U 4eJOBeKa, BbI3bIBaeMble BHUpycaMu. Bupyc ummynoxaeduumra yenoeka (BUY) — BozOynutens
CIIMda.

CamocrosiTe/ibHasi padoTa 00y4YaroUuXCcst
Cocrasnenue Tabnuiel Ha Temy: «[IpodunakTrka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUI

IIpakTu4yeckoe 3ansaTue Ne3
«MH(pexnoHHpIe 3200€BaHUs ¥ STTUIEMUH B HCTOPUH YEJIOBEYECTBAY»

OK-01, OK-02,
OK-04
JIP 9, 23, 30

Pasnen 4. Pa3MHOKeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPIaHU3MOB

Tema 4.1.
JKu3HEeHHBIN 1K
KJIETKHA

Conep:xanue yueOHOro MaTepuaJia
KneTouHslii UK, WU )KU3HEHHBIN UK KieTku. MHTepdasa u mutos. [Iporeccel, mpoTekaronue B NH-
tepdaze. Perumkanus — peakius matpuadoro cuare3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIH

OK-01, OK-02,
OK-04
JIP 9, 23, 30
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O06001IEeH e U

Ha0Op — KapuoTuI. JIMrionaHbIi U rarionaHbI XpoMOCcOMHbIE Ha0Opbl. XpoMatusl. Llutonoruyue-

CUCTEMAaTH3AIIH CKH€ OCHOBBI Pa3MHOXXCHHS U MHANBUIYAIBHOTO Pa3BUTHS OPTaHU3MOB. JleTieHre KIETKH — MUTO3.
3HAHUU. Craguu murosa. [Iponeccsl, nporcxoasiue Ha pa3HbIX CTaJAUIX MUTO3a. buonoruueckuii CMbICT MUTO-
3a. [IporpamMMupyemas rubennb KIETKH — aromnTo3.
Hmoz I cemecmpa: MakcumanbHas yaeOHasi Harpyska (BCero) 30
OO0s13aTesnbHas ayTUTOpHas ydeOHas Harpy3Ka (Bcero) 25
NPAKTHYECKHUE 3aHSITUS 6
naboparopHble 3aHATHS (PabOThI) 2
CaMOCTOSITENIbHbIE PaOOTHI 5
Pa3nen 4. Pa3MHOKeHHe M HHANBHAYAJbHOE PAa3BUTHE OPraHU3MOB (2 cemecTp) 7
Tema 4.2. Coaep:xanue yueOHOTro MaTepuaJia 2
DopMbI @opMbl Pa3MHOKEHUSI OPTaHU3MOB: OECIONIoe U MOJOoBOE. Buabl 0ecroyioro pa3MHOXKEHHs: JIEIeHUE
Pa3MHOKEHUS HAJBOC W IOYKOBAHHE OJHO M MHOTOKJIETOUYHBIX, CIIOpPOOOpa30BaHME, BEreTATHUBHOE PAa3MHOKCHHE.
OpPraHHU3MOB HckyccTBeHHOE KJIIOHUPOBAHHUE OPTraHU3MOB, €0 3HAUYEHUE JIJIS CENEKIIUU.
[TonoBoe pa3MmHOXeHHE, ero ommuuss oT Oecnosoro. Meiio3. Cragum wMeiosza. Ilpoueccsl,
MPOUCXOAIINe Ha cTagusx Mmenos3a. [loBenenue xpomocoM B Mmeitoze. Kpoccunrosep. buonornueckuit
CMBICTI M 3HAYeHHE Melo3a. ['ameToreHe3 — mporecc OO0pa30BaHUS TOJIOBBIX KJICTOK y KHUBOTHBIX.
[TonoBbie skenme3bl: CEMEHHMKH U SUYHUKH. OOpa3oBaHHWe M pa3BUTHE TOJOBBIX KIETOK — TaMeT OK-01, OK-02,
(cmepmaro3ou, SUIEKIETKA) — crepmaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHS SIUIEKIETOK M OK-04
cnepMaro3on1oB. OmION0TBOPEHHE. JIP 9, 23, 30
CamocrosiTesibHas padoTa 1
Cocrasnenue Tabnuiel Ha Temy: «llapTeHoreHe3»
Tema 4.3. Conep:xxanue yueOHOro MaTepuaJia
WnauBuayansHoe | MaauBuayanbHOe pasBUTHE (OHTOTE€HE3). OMOpHUOHAIBHOE pa3BUTHE (dMOpUOreHe3). Tarmbl 2
pa3BUTHE SMOPUOHAIILHOTO PA3BUTHS Y ITO3BOHOYHBIX >KHBOTHBIX: APOOJICHUE, TacTPYJSIUs, OPraHOTEHE3.
OpPraHHU3MOB [ToctomMOpuoHaNbHOE pa3BUTHE. THUMBI  MOCTIMOPHOHATBHOTO  Pa3BUTHUS: TPSIMOE, HEMpSIMOoe
(iuumHouHOE). BrusHME cpenbl Ha pa3BUTHE OPraHuU3MOB; (PAKTOpPHI, CIOCOOHBIC BBI3BIBATH
BPOXKACHHBIE YpOACTBAa. PocT m pasButue pacteHuidl. OHTOTeHE3 IIBETKOBOTO PACTEHHUS: JBOIHOE
OILTIOJIOTBOPEHUE, CTPOCHUE CEMEHH, CTaJIMH PA3BUTHUS
IIpakTyeckoe 3ansaTHe Ne 4 2
BrIsBIICHIE TPU3HAKOB CXOJICTBA 3apOIBIIICH YSIOBEKA U JIPYTUX TTO3BOHOYHBIX.
Pa3nes 5. HaciieIcTBEHHOCTh U M3MEHYMBOCTH OPraHU3MOB 13 OK-01, OK-02,
Tema 5.1. \ CoaepxxaHue y4eOHOIro MaTepuaJia 4 OK-04
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3aKOHOMEPHOCTH [Tpenmer u 3amauu reHeTukd. Posib LUTOJIOrMM M 3MOPUOJIOTMM B CTAHOBJIEHWU I'€HETUKU. MeToJbl
HacJIeq0BaHUsA TeHEeTUKU  (THOPHUIOJIOTHYECKUH, IUTOreHETHUYECKHH, MOJEKYIsIpHO-TeHeTuYecKuid). OCHOBHBIE
reHeTUYeCcKue MOHATHA. [ 'eHeTnyeckasi CHMBOJIMKA, CIIOIb3yeMasi B CXEMaxX CKPELIMBAHUH.
3aKOHOMEPHOCTH HACJEJOBAaHUS TPHU3HAKOB, ycraHoBieHHBbIe [. Menaenem. Monoru6puaHoe
CKpelLMBaHHue. 3aKOH eAMHO00pa3us ruOpuaoB nepBoro nokosieHus. [IpaBuino noMuHupoBaHus. 3aKOH
paciCIiyICHUA IIPU3HAKOB. I'mmore3a umctoTrel rameT. IlomHOe W HEmoJHOE AOMUHHPOBAHUC.
JlurnbpusnHoe ckpeluBaHue. 3aKOH HE3aBHCHMOIO HaclleloBaHMs INpHu3HaKoB. LluTorenernueckue
OCHOBBl ~ JUTHOPUIHOTO  CKpeIIMBaHUS.  AHaIM3Wpyloliee  CKpemmBaHue.  Vcnoibp3oBaHue
AQHAJIM3UPYIOIIEr0 CKPELIMBAHUS AJIsl ONPEeNICHHs TeHOTHUIIa 0CO0U
CamocrosiTeibHas paGora
CocraneHue Ta0nuLbl Ha TeMy: «Bkial pocCUHCKUX U 3apyOeXKHbBIX YUEHBIX B PA3BUTHE I'€HETHKID)
IIpakTuyeckoe 3ansiTue Ne 5
«Pemenne reHeTHYECKUX 3a1au»
Pemenne 3aa4 Ha ONpCACIICHUEC BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB ITPHU MOHO-,
JI1-, HOJUTUOPUIHOM U AaHAJTM3UPYIOIEM CKPELIMBaHUHU, IIPU CLIETIICHHOM HAaCJIeZIOBAaHUH, COCTABJICHUE
TCHOTUITMYCCKUX CXCM CKPCHIMBAHUWA
Tema 5.2. Coaep:xxanue yueOHOro MaTepuaJia
Cuennennoe CuennenHoe HacienoBaHue npusHakoB. Pabora T. Moprana 1o cuenjieHHOMY HacjleZJOBaHUIO T'€HOB.
HaCJIEJOBaHHE Hapymienue cuenenus reHoB B pe3ysIbTaTe KPOCCUHIOBEPA. XPOMOCOMHAsI TEOPHUsl HACIEACTBEHHOCTH.
IIPHU3HAKOB I'emeTnueckue KapThl.
I'eneruka nosna. XpoMOCOMHOE OIIPENEIEHHE M0JIA. AyTOCOMBI U IIOJIOBBIE XpPOMOCOMBIL. ['OMOramMeTHele
N reTCPOraMCTHBIC OPIraHU3MBI. HaCHeILOBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM
IIpakTyeckoe 3ansaTHe Ne 6
«Pemenne reHeTHUECKNX 3a1a4u»
Pemenne 3amau Ha OIpenencHUE BEPOSTHOCTH BO3HUKHOBEHUS HACJIEICTBEHHBIX IPHU3HAKOB IpU
CIETUIEHHOM HACJIEI0BaHUH, COCTaBICHNE TeHOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 5.3. Copepxanue yueOHOro Mmarepuasa
3aKOHOM€pHOCTI/I N3MeHUYnBOCTb. BI/I}II)I U3MCHYNBOCTHU. HCHACJICACTBCHHAas1 HW HACJICACTBCHHA. Poms Cp€abl B
WU3MEHUYUBOCTH HEHACJEJICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTUKa  MOJIU(PUKAIMOHHOW  H3MEHYMBOCTH.

I'eneTuka uenoBeka

BaprnannoHHbI psag u BapuanMoHHas Kpuas. Hopma peakumu npusHaka. KomnuecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencTBeHHasi, uium TEHOTHNHMYECKas H3MEHYUMBOCTb. KoMOMHATHBHass M3MEHYMBOCTh. Meio3 u
MOJIOBOI  MpollecC — OCHOBAa KOMOWHATHBHOM M3MEHYMBOCTH. MyTallMOHHAs HW3MEHUUBOCTb.
Knaccudukanus wmyranuil: reHHble, XpOMOCOMHBIE, I'€HOMHble. YacToTa M NPUYMHBI MYyTallMi.

JIP 9, 23, 30
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Myrarennbie  (akTopbl. 3aKOH TOMOJOTMYECKHMX pSAJOB B  HACJIEICTBEHHOM HW3MEHYMBOCTHU
H. 1. BaBuiosa.

I'enetuka uenoBeka. Kapuorun yenmoBeka. OCHOBHBIE METO/Ibl T€HETUKH YEJIOBEKA: F€HEAJIOrHYECKUM,
OJIN3HEIIOBBIM, I[UTOTEHETUYCCKHU, OMOXUMHUYECKHH, MOJICKYIsIpHO-TeHeTndeckuii. CoBpeMeHHOe
ONpENIEJICHUE TEHOTHUIIA: IOJHOT€HOMHOE CEKBEHUPOBAHHME, T€HOTUIUPOBAHME, B TOM 4YHUCIE C
nomotnpio I1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMS 4YelIOBEKAa: TI'C€HHbIC OO0JIC3HM, OOJIC3HH C
HACJIEJICTBEHHOW TMPEApPaCHOI0KEHHOCThIO, XPOMOCOMHBIE Oose3HH. ComMaThyecKkue M reHepaTUBHBIC
mytanuu. CTBOJOBBIE KIETKU. [IpUHIMIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTHKHU, TPOMUIAKTHKA U
JIeUeHUsl FTeHeTUYeCKUX Oojie3Hell. MeInKo-reHeTUYecKoe KOHCYIbTUPOBaHKe. 3HAaUeHNE MEAUITMHCKOM
TEHETUKH B IIPEIOTBPAIICHUH U JICUCHUN T'€HETUYECKUX 3a00sieBaHui yesnoBeka. CocTaBiieHHe U aHaJu3
POJIOCIOBHBIX YEJIOBEKA

Ponesas urpa: «l'eHeTnka Ha ciyx0e y 4eJ0BeKay

Pa3zngen 6. DBoaronnoHHAsA OHOJIOTHS 4
Tewma 6.1. Coaep:xanue yueOHOIro MaTepuaJia 2
DOBOJIIOLIMOHHAS [TpeanocelIKu BO3HMKHOBEHMSI SBOJIIOLIMOHHOM TeOopuHM. OBOJIOLMOHHAs Teopus M €€ MecTo B
TEOpUs U €€ MECTO | OMosoruu. BiusHue 3BOJIIOLIMOHHONW TEOPUM Ha pa3BUTHE OMOJIOTMU M JApYyrux Hayk. CBUAETEIbCTBA
B Ouosiorun sBostoluK. IlameoHTONIOrMUECKUE: IMOCIEeI0BAaTEIbHOCTh MOSIBICHUS BHUIOB B IaJ€OHTOJIOTMYECKON
JIETOMHCH, TIepexoHbIe (opMbl. bruoreorpaguyueckne: cxXoncTBo U pasnuune GayH u Gpaop MaTepukoB U OK-01, OK-02,
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA M Pa3IMuusi SMOPHOHOB pa3HBIX BUIOB I03BOHOYHBIX. OK-04
CpaBHHTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIEC, aHAJOTHYHBbIC, PYAMMEHTApHBIC OpraHbl, aTaBHU3MBI. JIP 9, 23, 30
MonekynsipHO-OMOXHMHUYECKHEe:  CXOJICTBO  MEXaHHU3MOB  HACJEJCTBEHHOCTH M OCHOBHBIX
METa0OTMUECKUX MyTEH Y BCEX JKUBBIX OPTaHU3MOB.
OpomonnonHas teopus Y. Jlapsuna. IIpeanoceliku BO3HHMKHOBEHUS JapBHHM3MA. J[BHIXKYIIHME CHIIbI
IBOJIONMH BUAOB TO JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPU OTrPAaHHMYEHHOCTH PECYPCOB,
HeonpeaenéHHast N3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBaHHUE, ECTECTBEHHBII 0TOOD)
Tema 6.2. Copepxanue yueOHOro Mmarepuasa 1
Muxkpospomtorusi | Cunrernueckas teopus sBomonuu (CTI) u e€ ocHoBHBIE MosiokeHUs. Mukpospomtonus. [lomymsus
MakposBoironusl | Kak €MHUIA BUJIA U YBOJIOIUH.

JBuxymie cuiibl ((pakTOphI)IBOMIOLNU BHIOB B MpHpoae. MyTallMOHHBIN Mpoliecc U KOMOMHATUBHAS
U3MEHYMBOCTh. [lomynsnonHble BOJIHBI U Apeiid renoB. M3omsamus u murpanus. EcrecTBeHHbIH 0TOOD
— Hamnpastonuii - ¢akrop sBomonuu. Dopmbl  ectecTBeHHOro oTOopa. IlpucmnocoGieHHOCTb
OpPraHu3MOB Kak pe3yibTaT 3BOJOLUH. [Ipumepsl mpucrnocobieHuid y opraHu3zMoB. ApoMop¢o3bl U
uauoanantanuu. Bug m BumooOpazoBanue. Kputepuu Buma. OcHoBHBIE (OpMBI BHI000pA30BAHMS:
reorpaguueckoe, 3K0JI0rHIecKoe
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Makposposorus. @opMel IBoJIOIMH: (DUIIETHYECKAs, TUBEPICHTHAS, KOHBEPICHTHAs, Mapajlie/bHas.
Heob6parumocTts 3BOIONNH

IIpakTHyeckoe 3ansitue 7 1
«Bun. Kpurepun Buga u €ro CTpykrypa»
Pa3znen 7. Bo3HUKHOBeHHE ¥ pa3BUTHE KM3HM HAa 3emJie 4
Tema 7.1. Copaepxxanue yueOHOro MaTepuasa 2
3apokaeHue JloHay4dHBIE NIPENCTaBICHUS O 3apOXKACHUU >KW3HHM. HaydyHble T'MIIOTE3bl BO3HMKHOBEHHUS >KM3HM Ha
Y Pa3BUTHE KU3HU 3emiie: aOuoreHe3 W MaHCHEPMHUS. XUMHUYECKas HBOMIONUS. AOHMOTEHHBIH CHHTE3 OpPraHUYECKHX
Cucrema BEUICCTB W3 HEOPraHUYECKHX. OKCIIEPUMEHTAIBHOE IOATBEP)KICHUE XHMHUYECKOM DJBOJIIOLMH.
OPraHU4eCKOro Hauanpnbie sTanbl Ounonmorundeckoit sBomonun. ['mmoresa PHK- mupa. @opmupoBanne mMmeMOpaHHBIX
Mupa. CTPYKTYp U BO3HUKHOBEHHUE IIPOTOKJIETKH. IlepBbie kineTkn n ux spomonus. PopMUpoBaHUE OCHOBHBIX
[Ipoucxoxnenue IPYII KUBBIX OPTaHU3MOB.
YEJIOBEKa — CucreMa opraHu4ecKkoro Mupa Kak OTpakeHue 3BONIIOIUU. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI Opra-
AHTPOIIOTEHES. HU3MOB. XapaKTepUCTHKA KJIMMaTa U reojJoru4eckux rnpoueccoB. OCHOBHBIE 3Tallbl IBOJIIOLIMM PacTH-
TEJIBHOT'O U KUBOTHOTO MUpa. ApoMopdo3bl y pacTeHull 1 )kUBOTHBIX. [losiBIIeHNE, paciBET U BBIMUpa- OK-01, OK-02,
HUE TPYIII )KUBBIX OPTaHU3MOB. } Hpoglﬁggo
OBoironuMsl 4eJIoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3sBuTue IpencTaBICHHH O IPOUCXOKICHUH
yesloBeKka. Meroabl M3ydeHHMsl aHTpororeHe3a. CXoACTBa M pas3jiMyMsl 4YeJIOBEKa M IKUBOTHBIX.
Cucremaruyeckoe  TOJOXKEHHE  4YenoBeka.  JIBwkymume  cuibl  ((hakTophl) — aHTPOINOTEHe3a.
HacnencrBennass ”3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OO1IEeCTBEHHBINH 00pa3 KU3HU, U3TOTOBJIEHHE
OpyZuii TpyAa, MBILLUIEHUE, PEYb
OcHOBHBIE CTaAMM W BETBU HBOJIIOIMM YeNOBEKa: aBcTpanonuTeku, Yenmoek ymenbid, Yenmosek
npsaMoxonammi, YenosBek HeaHAepTanbCKuil, YemoBeK pa3syMHBIH COBpeMEHHOro tuma. Haxonku
MCKOIIaeMbIX OCTAHKOB, BPEMs CYILIECTBOBAHMSI, 00JIACTh PAaCIpPOCTPaHEHUs, 00bEM TOJIOBHOTO MO3Ta,
00pa3 KU3HU, OpyIusl.
CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst 1
CocraBnenue Ta0nuIbl Ha TeMy: «Pa3BuTHe ®HU3HHM Ha 3emiie 110 3paM U epuoJam»
CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst 1
CocraBnenue Ta0nuIbl Ha TeMy: «HemoBeueckue pacb».
OcHoBHbIE O0JBIIINE PAChl: €BpONeOnIHAS (€Bpa3uiicKasi), HErpo-aBCTpaIoNAHAs (IKBaTOpUaIbHas),
MOHTOJIOMAHAs (a3MaTCKO-aMEPUKAHCKas).
Paszngea 8. Opranusmbl 1 OKpy:Ka0IIAs cpena 3 } }
Tema 8.1. Cozep:kanue y4eGHOro MaTepuaia 2 (())I;_(())L, (())If(_%?
Okonorus OKojorusi Kak Hayka. 3aJaud M pasfenbl dKOoJIOrMM. MeToapl DKOJOTMYECKUX HCCIIEJOBAHMM. ’
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Kak Hayka. CpeJbl
KU3HHU.
DKOJOTHYECKHUe
(baxTops

DKOJIOrHYecKkoe MHUPOBO33pPEHHE COBPEMEHHOro uenoBeka. Cpelasl OOMTaHUS OpPraHM3MOB: BOJHAf,
Ha3eMHO-BO3/1yIIIHAsI, TOYBEHHAs, BHYTPU OpraHu3MeHHas. DKonorudeckue (axropsl. Knaccupukarus
9KOJIOTUYECKUX (PAKTOPOB: abmoTHyeckue, ONOTUYECKHE U aHTPOIIOreHHbIe. JleCTBIE SKOIOTHYECKUX
¢dakTOpoB Ha OpraHu3Mbl. AOHOTHYECKHE (DAKTOPHI: CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEpHOIU3M.
[TpucnocoOieHns OpraHW3MOB K JEUCTBUIO aOuoTHyeckux (akTopoB. buosormueckue pUTMBI.
buotnueckne ¢dakropel. Buapl OMOTHYECKMX B3aUMOJICHCTBUI: KOHKYPEHIMS, XHIIHHYECTBO.
[TapazutusMm, MyTyanus3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJEOHUYECTBO), aMEHCAIU3M,
HeUTpanu3M. 3HaueHue OMOTUYECKUX B3aMMOIEHCTBUM IS CYIIECTBOBAHUSI OPraHU3MOB B IIPUPOIHBIX
co001IeCcTBaX.

IIpakTHyeckoe 3ansaTHe Ne§
B3aumopeicTBus B 9KOCHCTEME

CamocrosiTe/ibHas padoTa 00yYarIIUXCs
CocTaBiieHHe KOHCIIEKTa Ha TeMY: « DKOJIOTUYECKUE XaPAKTEPUCTUKH TTOMYIISIIIHI.

JIP 9, 23, 30

Pasznen 9. Coo0ecTBa ¥ IK0JOrHYECKHE CHCTEMBI

Tema 9.1.
CoobmiecTBa
OpraHu3MOB
[Ipupoaubie
3KOCHUCTEMBI

Bnusnaue

AHTPOIIOT€HHBIX
(dakTopoB Ha
ouochepy
Bnustaue conmuaanHO-
9KOJIOTUYECKUX
(dakTopoB Ha
3/10POBBE YETIOBEKA

Coaep:xxanue yueOHOro MaTepuaJia

Coo0OmiectBo opranu3MoB — OworeHo3. CTpyKTypsl OHOIICHO3a: BHJOBas, IPOCTPAHCTBCHHAS,
Tpouueckas (nuimeBas). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

DKkosornyeckue cucreMsl (9kocuctemsl). [lonsTHe 00 sKocucTeMe u OnoreorneHose. OyHKIMOHATBLHBIC
KOMIIOHEHTBI KOCHUCTEMBI: MPOJYLIEHThI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BemecTB U TOTOK
SHEPruu B 3KocHcTeMe. Tpoduueckne (MUIMIEBBIC) YPOBHU 3KOCHCTEMBI. [IWIIEBBIC IENU W CETH.
OcHOBHBIE TTOKa3aTeIN IKOCUCTEMBI: OHOMacca, MPOAYKIHs. DKOIOTUYECKUE MUPAMUIIBI: TPOAYKIIUH,
YHCICHHOCTH, Onomacchl. CBOMCTBA DKOCUCTEM: YCTOWYMBOCTD, CAMOPETYJISIHS, pa3BuTrHe. CyKieccus
[TpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI peK M 03€p. DKOcHCTEMa XBOMHOTO WM IHMPOKOIUCTBEHHOTO
jJeca. AHTPOMNOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBI. buosorudeckoe u
XO3SICTBEHHOE 3HAuY€HHe arposkocucTeM u ypOoskocucreM. buopasHooOpasue kak ¢akTop
ycTonuuBOCTH 3K0ocucTeM. CoxpaHeHHe OMOJIOrHYecKoro pazHooOpasus Ha 3emiie

YenoeuectBO B Ouocepe 3emmn. AHTpomoreHHble U3MeHeHUss B Ouocdepe. [mobanbHbIe
skojoruyeckue  npobnembl.  CocyliecTBOBaHHME  TPUPOAbI U 4yenoBeuecTtBa.  CoxpaHeHHE
Omopa3zHooOpa3usi Kak OCHOBa ycToWumBocTH Ouoceprl. OCHOBa palMOHAIBHOTO YIIPAaBICHUS
MPUPOTHBIME PECYpCaMH M WX MCITOJIb30BaHKe. JIOCTHKCHHSI OMOJIOTHH M OXpaHa TPUPOIBI

310poBbe M €ro cocTaistomue. OaKkTophl, MOJOKUTEIFHO W OTPUIATETIHHO BIHSIOIINE HA OPraHU3M

yenoBeka. [IpoOiemMa TEXHOreHHBIX BO3JECUCTBUN Ha 370POBbE 4YEJIOBEKAa (SJIEKTPOMArHUTHBIE MOJS,
ObITOBasi XUMUS, N30BITOYHBIE LTYMBI, paAHalUs U T.IL.). AJanTanus opraHu3Ma yesioBeka K (hakropam

OK-01, OK-02,
OK-04, OK-07

JIP 9, 23, 30
K 5.4
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okpyxaromieid cpenbl. [IpuHiuner GopMupoBanusi 3A0poBbecOeperaroniero nopeaeHus. dusnueckas
AKTUBHOCTb U 3/10pOBbE. BHOXMMHUYECKUE ACTIEKThl PALlMOHAIIBHOTO TUTaHUSI

DKOJIOTHYECKHE acleKThl MPO(EeCCHOHANBHON AEATeNbHOCTA. BiIusHIEe MPOU3BOJACTBEHHBIX (HaKTOPOB
Ha OpraHu3M 4YeJI0BEKa

Bnusaune aOuotmueckux (HakTOpoB Ha UeNOBEKa» (B KaueCTBE TPHUITEPOB, CHIDKAIOLIMX
pPabOTOCTIOCOOHOCTH, MCIIOIB30BATh YCIOBHS OCYIIECTBICHUS NPO(ECCHOHATLHOMN AeSTEIbHOCTH: IIIyM,
Temreparypa, pusndeckas Harpy3ka u T.1.)

IIpakTyeckas padora Ne9 2
KpyroBopot BelecTB u MpeBpaiieHue SHEPTUN B IKOCHCTEME
JlabopaTopnasi padora Ne2 2
YMcTBeHHas pabOTOCIIOCOOHOCTh
CamocrosiTe/ibHasA padoTa 00y4YarOIIUXCs 1
CocraBieHre KOHCIIEKTa Ha TeMy: buocdepa — rmobanpHas sxocucreMa 3eMiaun
Paznen 10. Cesiekunsi OpraHu3mMoB, OCHOBbI OMOTEXHOJIOTH 4
Tema 10.1. Coaep:xxanue yueOHOro MaTepuaJia 2
Cenekiust Cenekusi Kak HayKa U mpoliecc. 3apoxaAeHUe CeIeKIuu U gomectukanusa. Ydyenue H. M. BaBunosa o
KaK HayKa U MpOoIecC | LIEHTPaX MHOroo0pa3usi M MPOUCXOXKICHHS KYyJIbTYpHBIX pacTeHuid. LIeHTppl MPOUCXOKICHUS
OcHOBBI JoMamHuX JKUBOTHBIX. Copt, moponaa, mramMm. CoBpeMEHHBIE METOABl CENEeKIMU. MacCOBBIiA
OMOTEXHOIOTHH U UHAMBUAYAIbHBI OTOOpPHI B CENEKIUU pacTeHW © JKUBOTHBIX. OIleHKa JKCTepbepa.
buorexHonoruu brmuskopoicTBeHHOE cKpernuBaHue — WHOpuauHT. Yucras ymHUsA. CKpenMBaHUE YHCTHIX JIMHHM.
B )KH3HU U ['erepo3uc, unum rtuOpugHas cuna. HepoacTBeHHoe ckpemmuBaHue — ayTOpuauHr. OtnanéHHas
npodeccun rubpunuzaius u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 W TMOJydYeHHE MOJUILTONAOB. JlocTrkKeHus OK-01, OK-02,
CEJICKIIH PACTeHHI, )KUBOTHBIX U MHKPOOPTaHU3MOB OK-04, OK-07
broTexHOIOTHS KaK OTpaciib IPOU3BOJICTBA. | €HHAss WH)KEHEPHs. JTalbl CO3MaHUS PEKOMOWHAHTHOU JIP 9, 23, 30
JHK u TpancreHHbIx opraHu3MoB. Kinerounas unkeHepus. Kinetounsie KynbTypbl. MUKPOKIOHAIEHOE IIK 5.4.

pa3sMHOkeHHe pacTeHnii. KiioHnpoBaHne BBICOKOMPOAYKTHUBHBIX CEIbCKOXO3SHCTBEHHBIX OPTraHU3MOB.
Dxonorudeckue u dTuaeckue npodnemel. MO — reHeTndecku MOIUGUITUPOBAHHBIE OPTaHU3MbI
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHMNE

OcHOBHBIE HaIPaBJICHUS COBPEMEHHON OMOTEXHOIOTHH B MPO(ecCHOHATBHOMN AeSITETFHOCTH YEIOBEKa.
Mertobl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. JTHKa OMOTEXHOJIOTHIECKUX
U TEHeTHMYeCKHX »JKcmepuMeHTOoB. [IpaBuia moucka W aHanmm3a OHMOIKOJIOTHYECKOW HWH(MOpMaIuu
U3 pa3IMyYHbIX HCTOYHMKOB (HaydyHass M ydeOHO-HayuyHas JMTepaTypa, CpeACTBa MacCOBOM
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uHpopmanuu, ceth IHTEepHET U npyrue).
Pa3BuTHE TPOMBINIIICHHONH OWOTEXHOJOTUH M €€ MPUMECHEHHWE B JKU3HU YEIOBEKa, TOMCK W aHAIU3
UH(POPMAIIUU U3 PA3TUYHBIX UICTOYHUKOB (HayyHasl M y9eOHO-Hay4Has JIUTEpaTypa, CPEIICTBA MAaCCOBOU
uH(popMalnu, cetb IHTEpHET U Ipyrue)

O60061eHue u Coneprxkanue y4eOHOro MaTepmuasa 2 OK-01, OK-02,
cucTeMaTHu3amus O060061eHre U cucTeMaTr3aus 3HaHui. KOMIUIEKCHBIHN 3a4€eT C OLIEHKOM. OK-04, OK-07
3HAHUH. JIP 9, 23, 30
KoMmiekcHrIi 3aueT IIK 5.4
C OLIEHKOU
IIpome:kyTouHasi aTTecTalMsi B BU/Ie KOMILJIEKCHOI0 324€Ta ¢ OIleHKO

Hmoz Il cemecmpa: MakcumanbHas ydeOHas Harpy3ka (BCero) 42

O0s3aTenbHas ayIMTOpHAs yueOHas Harpyska (Bcero) 36

MPAKTUYECKUE 3aHITUSA 10

nabopaTopHble 3aHATHUS (PabOThI) 2

CaMOCTOSITEIIbHBIC PAOOTHI 6

IIpoMe:xxyTOYHAasi aTTeCTAllMsl: KOMILUIEKCHBIN 3a4eT ¢ OLeHKOM
HUTOI'O 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O ITIPE/IMETA

3.1 TpeboBaHusT K MUHUMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0
YueOHblil mpeMeT peainzyercs B ydeOHOM KaOHHeTe 0e30MacHOCTH KU3HEAEATEIIbHOCTH.
O6opynoBanue yaeOHOro KabUHeTA!

— II0CaJI0YHbIE MECTa MO KOJUYECTBY 00yUYaIOUINXCs;

— pabodee MeCTO MpErnoJaBaTes;

— METOJMYECKUE MAaTEPUANTBI TIO JUCITUILIHHE.

Texnuueckue cpenacrBa oO0ydeHHss pabodero Mecta NpPEnojaBaTels: KOMIBIOTEPHOE
000py/I0BaHUE, COOTBETCTBYIOLIEE COBPEMEHHBIM TpeOOBaHMUSIM O€30IMaCHOCTH M HaJI&KHOCTH,
MpeyCMaTPUBAIONIEe BO3MOXHOCTh MHOTO()YHKIIMOHATBLHOTO HCIOJIb30BaHUsI KAOWHETa C IENBIO
M3Yy4eHHUs y4eOHOro mpeaMeTa, MyJlbTUMEANitHOe 000pyaoBaHKe (IPOEKTOP U MPOSKIIMOHHBINA SKpaH
WJIM UHTEPAKTUBHAS JIOCKA), TOKAJIbHAS CETh C BBIXOJIOM B Internet.

HaumeHoBanue crnenuasbHOrO TOMEUIEHHS: YydeOHas ayauTopusi s IPOBEICHUS
MPAKTUYECKUX 3aHATUH, TPYNMOBBIX KOHCYIbTAIMA, WHAWNBUAYAIBHBIX KOHCYIBTAIMH, TEKYIIETO
KOHTpPOJIS, TPOMEXKYTOYHOM aTTeCTallud, OCHAIleHHas OoO0OpYyJOBaHMEM M TEXHUYECKUMHU
CpeIcTBaMU OOyUYEHUS, a TAK)KE YMTAIBHBIA 3aJI, TOMEIIEHUE IS CAMOCTOATEIBHOU paboThI, ¢
noctynioM k cetn «Mutepuer» m DUOC. OcHalleHHOCTh: KOMIUIEKT y4eOHOU meOenu, HOYTOYK,
MPOEKIIMOHHOE 000pYI0BaHHE (MYIbTUMEIUNHBIN MPOEKTOP U SKPaH).

Hepe'{eﬂb JIUIECH3UOHHOTI'0 u CBOﬁOIlHO pacnpocrpaHsieMoro nmporpaMmmHoOro
obecrneyeHus:

Microsoft Office 2010 Professional Plus (ITaker nmporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucsl DM1OC OpUIIC

AutoCAD

KOMIIAC-3D

IIpu u3yyenun npeamera B popmarte 3J1eKTPOHHOT0 00ydyeHHs ¢ ucnoyb3osanuem JOT

HeorpannueHnHast BO3MOXKHOCTh JocTyna obOywaromerocss k OMOC u3 mo0oil Touku, B
KOTOpPOM MMeeTcs TOCTYI K MH(POPMallMOHHO-TEIEKOMMYHUKAIIMOHHOM cetn «MHTepHeT» (manee -
ceTb «MHTEepHEeT»), KaK Ha TEPPUTOPUH OpTaHMU3ALMH, TaK U BHE €€.

Hoctyn k cuctemam BuaeokoH¢pepenicsszn DMOC (MoOuIbHAs U 1EKCTOMHAsT BEPCUU WUITU
K€ BEO-KIIMEHT).

3.2. UupopMmannoHHOe oOecnedeHne peajn3aui NporpaMMbl

Jlia peanuzanuu nporpaMmbl 0MOIMOTeUHBIH (GOHT 00pa30BaTENbHON OpraHU3aluu 10JKEH
UMEThb T[eYaTHble W/WIM JJIEKTPOHHBIE 00Opa3oBaTelbHblE M HH(POPMALMOHHBIE PECYpCHI,
PEKOMEHAyeMBIE JUIsl UCIIOIb30BaHMsl B 00pa30BaTEIbHOM IIPOIIECCe.

Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX M3JIaHUH, [JAONOJHHUTEIbHOM JIMTEPATYpPbl
HNuTtepHeT-pecypcoB, 6a3pl JaHHBIX 0M0/1HOTEYHOrO (POHAA:

OcCHOBHBIC HICTOYHUKHU:

1. Mycradun, A. T'., buonorus : yuebnuk / A. I'. Mycradun, B. b. 3axapoB. — Mockaa :
KuoPyc, 2024. — 423 ¢. — ISBN 978-5-406-12000-2. — URL.: https://book.ru/book/950239 —

TeKcT: JIeKTPOHHBIH.



https://book.ru/book/950239

2. Mamonros, C. I'., O6mas Ouonorus : yue6nuk / C. I'. MamonTos, B. b. 3axapoB. —
MockBa : KnoPyc, 2023. — 323 ¢ — ISBN 978-5-406-11258-8. — URL:
https://book.ru/book/948581 — TekcT: JIeKTPOHHBIH.

JlonoJHUTeIbHbIEe HCTOYHUKH

3. buonorus. [Ipaktukywm : yueonuk / A. FO. Kosnosa, B. b. 3axapos, T. H. MBuenxo [u np.] ;
noxa pen. A. I'. Mycraduna, A. I'. EpmonaeBa. — Mocksa : KaoPyc, 2023. — 449 c. — ISBN 978-5-
406-11669-2. — URL: https://book.ru/book/949508 — TekcT : 3neKTPOHHBIH.

Ilepuoanueckue U3TaHUA:
Hayka u xu3Hb
Ponuna

Ilepeyenb npodeccuoHAIBLHBIX 023 TaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. DOmnexrponnas uH(popmanuoHHas oOpaszoBatensHas cpena OpHUIIC. - Pexum mocryma:
http://mindload.ru/
CIIC «Koncynbrant [Tnrocy - Pexxum gocryma: http://www.consultant.ru/
3. DBC Yu4eOHO-MeTOINYECKOro LIEHTpa Mo 00pa30BaHHUIO HA YKENE3HOJOPOKHOM TPAHCIOPTE
(OB YMII XK/T) - Pexxum poctyma: https://umczdt.ru/
ObC u3narenscTBa «Jlanb»- Pesxum mocryma: https://e.lanbook.com/
5bC BOOK.RU- Pexxum nocryna: https://www.book.ru/

N
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https://book.ru/book/948581
https://book.ru/book/949508
http://mindload.ru/
http://www.consultant.ru/
https://umczdt.ru/
https://e.lanbook.com/
https://www.book.ru/

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOTI'O ITPEJIMETA

KoHTpons ¥ oIeHKa pe3yabTaTOB OCBOCHHS Y4YEOHOTO MpenMeTa pacKpbhIBAIOTCA dYepes
TUCIUIUIMHAPHBIE PE3yJbTaThl, HampaBlieHHble Ha (OpMHUpPOBaHHE OOIIMX KOMIETEHLUUH IO

pasJziesiaM U TeMaM CoJiepiKaHus y4eOHOro MaTepHala.
ITpomesxyTouHas arrectanus B GOpMe KOMIIEKCHO20 3a4emad ¢ OYeHKO.

Oob6masi/mpodeccnoHabHasA

KOMIIeTeHUsl, TUYHOCTHbIE Pazgen/Tema Tun oueHOYHBIX MepONpPUSTHI
pe3yabtatsl (JIP)
OK 01. P2: Tema 2.3 - 2.2 - YeTHBIM onpoc;

Br16uparh ciocoObl perieHus
3a1a4 npodeccrnoHanbHON
JeSITeIIbHOCTH

P3: Tema 3.1 -3.2
P4: Tema 4.1 -4.3
P5: Tema 5.1-5.4

- Pa3pabotka rioccapus;
- Pemienrie HIUTOr€HETUYECKUX U
TeHETUYECKUX 3a/1a4 U

IIPUMEHUTEIILHO K | P6: Tema 6.1 COCTaBJICHUE T'€HOTUITNYECKUX
Pa3IMYHBIM KOHTEKCTaM. P7: Tema7.1-7.2 CXEM CKpEIIMBaHUSA;
JP 9, 23, 30 P8: Tema 8.1 - 3acnymmBaHWe COOOUICHUH W
P9: Tema 9.1 -9.2 OLIEHKA UX ITOATOTOBKH;
P10: Tema 10.1 - Pesynprar BBIITOJIHCHUS
MPAKTUYECKON paboThI;
- IlpakTuKO-OpHEeHTUPOBAHHKIC
3aJlaHus;
- [Ton6op, aHaIn3 u
npeoOpa3oBaHue yueOHOI
uH(popMaluy,
- KontponwHas paborta
OK 02 P1: Tema 1.1 - YCTHBIN 0mpoc;
Hcnonp3oBate  coBpemeHHbie | P2: Tema 2.3 - 2.2 - Pa3zpabotka rimoccapus;

CpeJCTBa IIOMCKa, aHaiu3a u
UHTEpIIpeTanuu MHbOpMaIuu,

P3: Tema 3.1 -3.2
P4: Tema 4.1 -4.3

- Pemmenue OUTOTCHCTUYCCKUX U
TCHCTNYCCKUX 3aaa4d U

u uHpopmarnmonnsie | P5: Tema 5.1 - 5.4 COCTaBJICHUE TEHOTUITMYECKUX
TEXHOJOTHH s BhionHeHus | P6: Tema 6.1 CXEM CKpelIHBaHMUS,
3a/1a4 npodeccnonanshoi | P7: Tema 7.1 — 7.2 - 3acnmymuBaHUE COOOIICHUN U
JESTENIHOCTH. P8: Tema 8.1 OIICHKA MX TOJITOTOBKH;
JP 9, 23, 30 P9: Tema 9.1 -9.2 - Pesynbrar BBIIIOJTHEHUS
P10: Tema 10.1 MPaKTUYECKON pabOThI;
- IlpakTHKO-OpHEHTUPOBAHHBIC
3aJlaHus;
- [Ton6op, aHaIn3 u
npeoOpa3oBaHue yueOHOM
uH(popMaluy,
- KontponwsHas paborta
OK 04 P2: Tema 2.3 - 2.2 - YeTHBI onpoc;
A dexTuBHO P3: Tema 3.1 - 3.2 - Pa3paboTka rioccapus;
B3alMOJIEICTBOBATE u | P4: Tema 4.1 -4.3 - Pemntenyie MUTOreHETHUECKUX U
paboratb B kosuiektuBe U | P5:Tema5.1-5.4 T€HETHYECKUX 3a/1ad 1
KOMaH/JIE. P6: Tema 6.1 COCTAaBJIEHUE T'€HOTUITNYECKUX
JP 9, 23, 30 P7: Tema7.1-7.2 CXEM CKpEIINBaHUA;
P8: Tema 8.1 - 3aciymmuBaHWe COOOIICHUH W

P9: Tema 9.1-9.2
P10: Tema 10.1

OLICHKA MX MOJrOTOBKU;
- Pesynbrar BBITIOJTHEHUS
MPaKTUYECKON pabOThI;

- IlpakTuKo-OpHeHTHUPOBAaHHBIE




3a1aHus;

- [TonGop, aHaInu3 51
npeoOpa3oBaHue yaeOHOH
uHpopManuy,

- KontponpHnas pabora

OK 07

CopnelcTBOBaTh  COXPAHEHUIO
OKpYyKaroleun cpeabl,
pecypcocOepeKeHHUIO,
OPUMEHSTh 3HAHUS 00
M3MEHEHUU KJIUMaTa,
IIPUHLIMIIBI OepeKITMBOTO
MpOU3BOACTBA,  3(PPEKTHBHO
JICHCTBOBATh B YPE3BbIYAWHBIX
CUTYalUsX.

JIP 9, 23, 30

P7: Tema7.1-7.2
P8: Tema 8.1

P9: Tema 9.1 -9.2
P10: Tema 10.1

- YCTHBIN O1IPOC;

- Pa3paboTka rioccapus;

- Pemienue nuroreHeTHYECKUX U
IEHETUYECKUX 3a/1a4 U
COCTaBJICHUE IT€HOTUIINYECKUX
CXEM CKpeLIVBaHMs,

- 3acnymmBaHWe COOOUICHUH W
OLICHKA UX IIOJrOTOBKU;

- PesynbTar BBITIOJTHEHUS
IPAaKTUYECKON pabOThI;

- IIpakTHKO-OpUEHTUPOBAHHBIE
3a/laHus;

- [Ton6op, aHaIn3 u
npeoOpa3oBaHue yueOHOI
uH(popMaluy,

- KontponwHas pabota

IIK.5.4 Opranus3oBbiBaTh U
KOHTPOJIUPOBAThH BBINOJIHEHNE

paboT MO  TEXHUYECKOMY
00CTyXMBAaHUIO, PEMOHTY U
MOJIEPHU3ALUH 00BEKTOB
HKEJIE3HOJJOPOKHOM
AIIEKTPOCBS3U

JIP 9, 23, 30

P9: Tema 9.1 - 9.2,
P10: Tema 10.1

- YCTHBIN 01IpOC;

- Pa3pabotka rioccapus;

- Pemenue OUTOI'CHETUYCCKUX N
TeHETUYECKUX 3a/1a4 U
COCTaBJICHUE TEHOTHITHYECKIX
CXEM CKpeIIHBaHMUS,

- 3aciymmBaHWe COOOUICHUH W
OIICHKA MX TOJTOTOBKU;

- PC3YHLT3T BBITIOJIHCHUA
MPaKTUYECKON pabOThI;

- IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- [Ton6op, aHaIn3 u
npeoOpa3oBaHue yueOHOH
uH(popMaluy,

- KonTponpHas paborta

5. HEPEYEHb UCHOJBb3YEMbIX METOJOB OBYUYEHUA
5.1 IlaccuBHbIE: JEKIIUH (TEOPETUUECKHE 3aHSATHS), OMIPOCHI, TPAKTUUECKHUE U JIA0OPATOPHBIE

3aHATUA.

5.2 AKTUBHBIEC U HHTEPAKTUBHBIE. POJIEBas UT'PA




