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1 MACHOPT PABOYEM IMPOT'PAMMBI YYEBHOI'O ITPEIMETA
OYIIL.13 BUOJIOI'Us

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma yueOHoro mpeamera OVYIIL.13 buonorust sBiseTcss 4acThlO MPOrPAMMBI
cpennero obmero oopaszoBanust B cootBercTBuM ¢ PI'OC mo cnerumanpHocTu 23.02.08 CTpouTenscTBo
KEIJIe3HBIX JIOPOT, MYTh U ITyTEBOE XO3SHUCTBO.

PabGouass mporpamma yueOHou yueOHoro mpeamera OVYIL.13 buonorus wmoxer OBITh
UCIOJIb30BaHa B MPO(ECCHOHATBLHON MOATOTOBKE, TMEPENOATOTOBKE M IMOBBIMICHUH KBATH(DHUKAINH
pabouunx 1o npodeccusim:

1.14668 MonTep nyry;
2.18401 Curnanucr.

1.2 Mecto yueoHoro npeamera B crpykrype OIIOII-TIIICC3:

B yueOnbix mmanax OIIOII-TIIIICC3 yueOnsiii npeamer OVIL.13 buonorus BXOAUT B COCTaB
o0ImuX y4eOHBIX MPEeIMETOB, POPMHUPYEMBIX U3 00s3aTeNbHBIX npeaMeTHbIx obnacteir I'OC cpennero
obmero obpazoBanus, ais crnenuanbHocTedd CIIO. C yuérom mpoduiis ocBauBaeMol CIEIHAIBHOCTH.
JlaHHbIil yaeOHBIN TpeAMET peanusyeTcs Ha 1 Kypce.

1.3 Il.ianupyembie pe3yJIbTAThI 0CBOCHUA Y4eOHOI0 NMpeaMera:

1.3.1 Ilens yueOHOro mpeaMera — OBJAJCHUE OOYYAIOIIMMHUCS 3HAHUSAMH O CTPYKTYPHO-
(GYHKIIMOHATBFHOW OpraHU3alluy >KUBBIX CHUCTEM PAa3HOTO paHTa W MPHOOpEeTEeHHE YMEHUN UCIOIb30BaTh
9TH 3HAHUS I TPAMOTHBIX JICWCTBUN B OTHOIICHUU OOBEKTOB KMBOW MPUPOIBI M PEIICHUS PA3INIHBIX
KU3HEHHBIX MPOOIEM.

1.3.2 [Inanupyemble pe3yabTaThl OCBOSHUS YI€OHOTO IpeaMeTa!

Oco0oe 3HaueHue y4eOHBI mpeaMeT uMeeT Npu (OPMUPOBAHMM U PA3BUTUU OOIIUX H
npodeccCuoHaNbHBIX KOMIIETCHIIUH.



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  cdepaMm  mpodhecCHOHATHHOM
JesTeTbHOCTH,

OBnaneHue yHHBEPCAIbHBIMU Y4YEOHBIMH TO3HABaTEIbHBIMU
JEUCTBUSIMU:

a) 0a30Bble JOTHYeCKHEe JelCTBHS:

- CaMOCTOSITETIbHO  (hOpPMYyIMpOBaTh H
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYMIECCTBEHHBIM MPHU3HAK WM OCHOBAHHUS 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
COOTBCTCTBHC PE3yJIbTAaTOB OCIIAM, OLICHUBATh pUCKH

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 IPUYIMHHO-CIICACTBEHHBIC CBA3H U aKTyaJIM3UPOBATHh
3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHUS], HAXOUTh apTyMEHTHI
JUISL IOKA3aTeNbCTBA CBOMX YTBEPXKIICHHM, 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 UBMCHCHHUC B HOBBIX YCJIIOBUAX,
- YMETb IIEPECHOCUTH 3HaHUA B IMIO3HAaBaTCIIbHYIO u

NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEIbHOCTH;

- yYMETb MWHTEIPUpPOBATh 3HAHMA M3 Pa3HBIX IPEIMETHBIX
o0OJacrei;

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

- CHOCOOHOCTh HUX HCHOJb30BAHMSA B IIO3HABATEILHOW 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. Mcnonb3oBaTh
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/ICTBa B3aUMOJICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

- OCO3HAaHWE IIEHHOCTH HAay4YHOW JAESATENIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOEKTHYIO U UCCIE0BATEIIbCKYIO JIEATEIbHOCTh
WHJIUBUIyaJIbHO U B TPYIIIIE;

OBnajieHne YHUBEPCATbHBIMU YYEOHBIMU T103HABATEIbHBIMU
JEUCTBUSIMHU:

B) padoTa ¢ unopmaumeii:

- BIIaJIETh HaBBIKAMHU TOJTY4YEHUS HHPOPMAIMH U3 HCTOUYHHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh TOWCK, aHAJU3,
CUCTEeMATH3AINI0 U UHTEPIPEeTalni0 WHPOPMAIUU Pa3TUIHBIX
BUJIOB U (hOPM TIPEICTABIICHNS,

- co37aBaTh TEKCThl B PA3NIUYHBIX ¢dopMaTtax ¢ yd4eToM
Ha3HauYeHWs WHOOpPMANMM W TIIEJIEBOM ayJUTOPHH, BbIOMpas
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 TEXHOJIOTUH B PEIICHHH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX W OPTaHHU3AIMOHHBIX 33/1a4 ¢ COOTIOACHIEM
TpeOOBaHUIN HSPrOHOMHKH, TEXHUKH O€30MacCHOCTH, THTHCHBI,
pecypcocOepexeHus, MPABOBBIX W OTHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

- BJIAJICTh HABBIKAMH PACIO3HABaHUS M 3aIIUTHl WHGOpPMAIUH,
WH(POPMAIIMOHHON 0€30MAaCHOCTH JTMYHOCTH

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

- TOTOBHOCTh K CAaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH M
CaMOOIIPEIEIICHUIO;

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

0) coBMecTHas 1esITeJIbHOCTD.

- NIOHMMaTb M HCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHON H
UHAUBUAYaAJIbHON 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 YCIOBUSAX PEAIbHOTO,
BHUPTYaJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOECHCTBHUS;

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

Osiasenue YHUBepCAJIbHbIMU
NeHCTBUAMM:

) NpUHSITHE ce0sT M APYTUX JIIOJIeii:

- 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¢ (eKTHBHO ACCTBOBATH
B YUpE3BbIYAITHBIX
CUTYalHsix

B o0s1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS:

- c(hOPMHUPOBAHHOCTb HKOJIOTUYECKOM KYJIbTYphl, IOHUMaHHE
BIIMSHUSI COLMAIIBHO-DKOHOMMYECKUX IPOLECCOB HA COCTOSHUE
OPUPOJHON M COLMANBHOM Cpelbl, OCO3HaHHWE TIJI00aJIbHOIO
XapakTepa KOJOTHUECKUX MPpodieMm;

- IUIAaHUPOBAHHUE W OCYILECTBICHHUE ACUCTBHHA B OKpYXKarolleH
cpelne Ha OCHOBE 3HAHUSA LeJled YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA,
AKTUBHOE  HEIpUATHE
OKpYKalolllei cpee;

- YMEHHME NIPOrHO3UPOBATH HEOJArONPHUATHBIE SKOJIOTMYECKHE
NOCJIEACTBYSI IPEATIPUHUMAEMBIX I€HCTBUM, IPEAOTBPAILATh 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

[IK 2.5. CobGaronmars
TpeOOBaHUS OXpaHBI
OKpY’Karollel cpebl 1
IIPOMBILIICHHOU
0€30I1aCHOCTH IIPU
CTPOUTENBCTBE U
9KCIUTyaTaluy JKeJIEe3HbIX

JIOPOT.

VYMmeHus:
aHAJIM3UPOBATh BpeAHbIC (DAKTOPHI IPOU3BOICTBA, UCKITFOYATh

X IPUMECHATb METOJUKHU IIPU CTPOUTEIIBCTBE, SKCILTyaTalluu
JKCJIC3HBIX I0POr C Tpe6OBaHI/IHMI/I TEXHOJIOTHYCCKHUX IIPOLCCCOB
IIOJIB30BAaTbHCA HpI/ICHOCO6HeHI/I${MI/I, HHCTPYMCHTOM, IIPUMCHATH
cpcacrBa HHI[HBHI[y&JIbHOﬁ 3aIlUTHI ITPU CTPOUTCIILCTBC,
SKCILTyaTaluu KCJIC3HbIX A0POr

3HaHUA:

MpaBujIa IPUMEHEHUS CPEJICTB UHIUBUAYATBHOM 3aIUTHI
HOPMAaTHUBHO-TEXHUUYECKHE IOKYMEHTHI 10 CTPOUTEILCTBY
Y HKCIUTyaTally 5KeJIe3HBIX JOPOT

LIEJTU ¥ 3371a49K OXPaHbl OKPYIKAIOIIEH Cpeibl Ha
JKEJIE€3HOJOPOKHOM TPAHCIIOPTE




B pesynbrare ocBOCHHs MporpaMMbl YIeOHOTO TpeaMeTa peaau3yeTcs MmporpaMma BOCIIUTAHUS,
HarpaBJieHHas: Ha (P OPMUPOBAHKE CICAYIOIINX JTUIYHOCTHBIX pe3yabTaToB (JIP):

JIP 9 CoGnroparomumii ¥ ponaraHIupyroIfil mpaBmiia 3JJ0pOBOTO U O6e30macHoro oopasa *KHU3HHU,
CHOpTa; Mpenynpexaalmuid Tud0  MPeoJoJeBAIOUINIl  3aBUCUMOCTH  OT  ajKorojis, Talaka,
MICUXOAKTUBHBIX BEIIECTB, a3apTHHIX WUrp U T.A. COXpaHSIOMUN TICHXOJIOTHYECKYI0 YCTOMYHUBOCTH B
CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIHLHO MEHSIOIIUXCS CUTYALIHUSX.

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 BUIbI 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

dopmMupyemblie
KOMIeTeHIUH
HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia, NIpakTU4ecKue v JadopaTopHble 3aHATHS, Oo0bem (OK, IIK) u
pa3iesioB U TeM caMocCTosiTeIbHAsA padoTa 00y4yaommxcst 4acos JMYHOCTHBIE
pe3yJabTaThl
(JIP)
1 2 3 4
Paznen 1. buosorust kak Hayka. 2KuBble cHCTeMbl H HX OPraHU3aLus 2
Tema 1.1. Copnepxanue yueOHOIro MaTepuasa 1
buosnorus xak Hayka. | buonorus — Hayka o >xuBoil npupoze. CBsizu OHOJIOrMU ¢ OOIIECTBEHHBIMU, TEXHUYECKMMHU U IPYTUMHU
OO6mas €CTECTBCHHBIMU HayKaMu, (QUIOCOPHEH, peurueld, 3TUKOW, 3CTETUKON M TpaBoM. Ponb Owosoruu B
XapaKTepUCTHKA (bopMHpPOBAHNU COBPEMEHHON Hay4YHOU KapTHHbI Mupa. CucremMa OMOJIOTHYECKUX HaYK. OK 02
KU3HH MeToap!l TO3HaHUS KUBOW MPHUPOJIBI (HAOIIOACHNE, SKCIIEPUMEHT, ONMCAaHKNe, U3MEPEHUE, Kiaccupuka- TP 9. 23. 30
1151, MOJIEIMPOBAaHUE, CTATUCTHYECKast 00paboTKa JaHHBIX). T
Xusble cucreMbl (OMOCUCTEMBI) KaK MpeAMET U3yueHus: ouonoruu. OTinuue )KUBbIX CUCTEM OT HEOp-
raHuyeckoi npupoasl. CBoiicTBa 6uocucTeM U UX pasHOOOpasHe.
YpoBHHM opraHu3anuu OHOCHUCTEM: MOJIEKYJISPHO-TEHETUYECKUH, KJIETOYHbINH, OpraHu3MEHHBIH,
HONYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIH (OMO - TeolIeHOTHYECKHI), OnochepHbIi
Pa3nen 2 Xumudeckuii cCOCTaB M CTPOEHHUE KJIETKH 14
Tema 2.1. Copaepxxanue ydyeOHOIro MaTepuasa 1
Xumuueckuit coctaB | XMMUYECKHH COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHThl, MUKpO3JeMeHThl. Boja n mu-
kieTku. Bona HepajibHbIe BenlecTBa. OyHKIIMU BOJIbI U MUHEPAJIBLHBIX BElIEeCTB B KieTke. [lognepxanue ocmornye-
U MUHEpaIbHbIE CcKoro Oaanca OK-01, OK-02,
BEIIECTBA IIpakTHyeckoe 3ansaTHe Ne 1 2 OK-04
«buonornyeckas poib MHUHEpAJIbHBIX BEIIECTB B OOECHEUEHHM >KU3HEAEATEIIbHOCTH OpPraHU3MOB, JIP 9, 23, 30
MPOsIBJICHUS ArcOalaHCca MUHEPaIbHBIX 3JIEMEHTOBY
Tema 2.2. Copepxanue yueOHOro MaTepuasa 4
buonornueckn benku. CocTaB u cTpoeHne 0enkoB. AMHUHOKUCIOTE — MOHOMEpHI OenkoB. HesameHnMble 1 3aMeHUMbIe
Ba)XKHbIE XUMUYECKHE | aMUHOKHCIOTHL. AMUHOKHUCIIOTHBIN COCTaB. YPOBHHU CTPYKTYpPbI OETIKOBON MOJIEKYJIbI (IepBUYHAsS, BTO-
COCIIMHEHUS pUYHas, TPETUYHAas W YETBEPTUYHAS CTPYKTypa). XUMHYECKHe cBoiicTBa OenkoB. buonormueckue

¢bynkuuu 6enxoB. PepMeHTH — OMOJIOrHUecKue KaTaau3aTopbl. CTpoeHue GpepMeHTa: akTUBHBIN LIEHTP,
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cyOctpartHas crienupuyHocTs. Kodepmentsl. Butamunbl. Oinuuns pepMEeHTOB OT HEOPraHUUECKUX Ka-
TAJIN3aTOPOB.

VYrieBosbl: MOHOCaxapuibl (TIIFOK03a, prubo03a U J1e30KCuprb03a), nucaxapuabl (caxaposa, JaKTo3a) 1
nojucaxapuabl (Kpaxmal, TIUKOTeH, IIeJultoio3a). buonormueckue (yHKUIuM yrieBonoB. JIMmuabr:
Tpuraunepuasl, dochomunuabl, crepounsl. ['mapodpunbHO-TUIPOdOOHBIE CBOMcTBAa. bHonormueckue
¢ynkumm  smnuaoB. CpaBHEHHE YIJIEBOJOB, OCIKOB M JUNHJIOB KaK HMCTOYHUKOB DHEPTHUH.
Hyxneunnoseie kucnorsl: JJHK n PHK. Hykineoruabsl — MOHOMEpPBl HYKJIEMHOBBIX KUCJIOT. CTpOCHUE U
¢ynkunu JJHK. Ctpoenne u pynkmmu PHK.

CamocrosiTesbHasi padoTa 00y4ar0IMXcst 1
CocraBnenne KoHcrekTa Ha Temy: «AT®d: ctpoenne u GpyHKIII»
Tema 2.3. Copnepixanue y4eOHOro MaTepuasa 2
CtpykTypHO- [{utomoruss — Hayka o KieTke. KieToyHas Teopwsi — mpuMep B3aUMOJCHCTBUS HACH W (PaKTOB B
(GyHKLIMOHATbHAS | HAYYHOM IIO3HAHUHU.
opranusanus kinerok | Kierka kak nenoctHas xkuBas cuctema. OOlime Npu3HAaKM KIETOK: 3aMKHYTasl HapyxXHas MeMOpaHa,
monekyisl JJHK kak renernueckuil anmnapar, cuctemMa cuHTe3a Oelika.
Tumel KIETOK: 3yKapuoTHdecKas W Hpokapuorndeckas. OcoOEHHOCTH CTPOCHHUS MPOKAPHOTHYUECKOU
kiaerku. Knerounas crenka Oakrepuil. CTpoeHHe 3YyKapHOTHUECKOW KIeTKH. OCHOBHbBIE OTJINYMS
PacTUTENbHOM, )XUBOTHON M TPUOHOM KieTKH. [[0BepXHOCTHBIE CTPYKTYPBI KJIETOK— KJIETOYHAs CTCHKA,
INIMKOKANUKe, uX ¢pyHkuuu. [Inasmarndyeckas memOpaHa, ee cBOWCTBA U (DYHKIIMH.
[Mutonnazma u ee opraHoujsl. OgHOMeMOpanHble opraHoujbl kietku: OIIC, anmapat Tombmxu,
au30coMbl. IloslyaBTOHOMHBIE OpraHouzbl KJIETKH: MHUTOXOHApPUH, IuacTuabl. [IpoucxoxxneHue
MUTOXOHJIpUH U macTu. Buner mnactua. HemeMOpanHbie OpraHou bl KJIETKH: PUOOCOMBI, KJIE€TOUHBIN
LIEHTP, LEHTPUOJIN, PECHUYKH, )KIYTUKHA. DYHKIIMHA OpraHONJ0B KJIETKH. BKirtoueHus.
SAnpo — perynsTopHslil 1IeHTp kieTku. CTpoeHue sapa: siaepHas 000y04Ka, KapuoIia3Ma, XpOMaTHH,
AIPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BENIECTB B KJIETKE
Jlaboparopnasi padora Nel 2
«CTpoeHHe KIETKN»
CrpoeHue KIIeTKH (pacTeHHUs, )KUBOTHBIE, TPUOBI) U KJIETOUHbIE BKIIOUEHHS (Kpaxmai, KapOTHHOU[BL,
XJIOPOTIJIACTHI, XPOMOIIJIACTHI)
CamocrosiTe/ibHasi paboTa 00y4YarIUXCst 2
CocraBieHue Ta0IuIbl Ha TeMY: «MeToJIbl H3YUeHUS KIETKN».
Paznen 3. 7Ku3HenesiTeIbHOCTD KJIETKHU 12
Tema 3.1. Copepxxanue yyeOHOro Mmarepuasa 2

OO0OMeH BelecTB

OOMeH BelecTs, WM MeTaboIu3M. ACCUMIIIALIUS (TUTACTUYECKUH 00MEeH) U JTUCCUMUIISALNS (dHEPreTH-
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U TpeBpalleHue
SHEPTUU
B KJIETKE

4ecKUii 0OMEH) — JIBe CTOPOHBI €MHOTO Mpoliecca MeTabonu3Ma. Poiib 3aKOHOB COXpaHEHHS BEIECTBA
¥ DHEPruM B MOHMMaHUH MeTabonu3ma. Tunel oOMeHa BeiecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Poib
(depMeHTOB B OOMEHE BELIECTB M MPEBpALICHUN dHepruu B kKieTke. Porocunte3. CBeToBas M TEMHOBAS
da3bl porocunTeda. Peakiuu dporocuntesa. dddekruBHOCTL hoTOCHHTE3a. 3HAYCHHE POTOCHHTE3A IS
KHU3HU Ha 3emiie. BriusiHue ycinoBuil cpeasl Ha GOTOCHHTE3 U CIIOCOOBI TIOBBIMICHHS €r0 MPOTYKTHBHO-
CTH y KYJIbTYPHBIX PACTCHUH.

DHepreTuyeckrii OOMeH B KIIeTKe. PacienieHre BemecTB, BbIACICHHE U aKKyMYJIUPOBAHUE YHEPTUU B
KJIETKe. DTamnbl SHepreTudeckoro oomena. I'nnkonus. bpoxxenne u ero Bunel. Kucinopoanoe okucienue,
WK KiIeToyHoe Jeixanue. OkuciurensHoe dochopunmpoBanne. IPHEKTUBHOCTh SHEPTETHUECKOTO 00-
MeHa

CamocrosiTesibHas padoTa 00yYarouXcst
CocraBieHHe KOHCIIEKTa Ha TeMy: «XEeMOCHHTE3. XEMOCHHTE3Hpylllue OakTepuu. 3HaueHUE
XEMOCHUHTE3a )1 )KU3HU Ha 3CMJIG))

Tema 3.2.
Buocunres Oenka

Coaep:xxanue yueOHOro MaTepuaJia

Peakuuu marpuuHoro cunte3a. ['eHernueckas uHpopmanus u JIHK. Peanuzauus renermueckoi
nH(popmanuu B KJeTke. [ eHeTHYecKuii Koa U ero cBoicTBa. TpaHcKpumius — MaTpuuHbii cuaTe3 PHK.
Tpancmsmus — 6mocunaTe3 Oenka. Dtanbl Tpancisauuu. KonupoBanue amMuHOKUCIOT. Ponb pubocom B
OuocuHTe3e benka

IpakTuyeckoe 3anaTue Ne2
«Pemenue 3a7a4 Ha ONpeeIICHUE TTOCIEA0BATEIBHOCTH HYKIEOTUI0BY

Tema 3.3
Bupycsr

Conep:xxanue yueOHOro MaTepuaJia

Hexnerounsie Qopmbl xu3Hu — Bupycbl. Mcropus otkpeitust BupycoB ([I. WM. HBaHOBCKwii).
OCOOEHHOCTH CTPOEHHUS U KU3HEHHOTO IMKJIa BUpycoB. bakreprodaru. bosnesnn pacteHuii, )KUBOTHBIX
U 4eJoBeKa, BbI3bIBaeMble BUpycaMu. Bupyc ummynoxaeduumra uyenoexka (BUY) — Bo3Oynutens
CIIMJa.

CamocrosiTeibHas padoTa 00y4yaommxcst
Cocranenue Tabnuipl Ha TeMy: «IIpodunakTika pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI»

IIpakTnyeckoe 3ansaTue Ne3
((I/IHCbeKHI/IOHHI)Ie 3a0o0JIeBaHus U SIMMUACMHU B UCTOPUH YCIIOBCUCCTBA

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

Pa3nes 4. PazMHOkKeHHe M MHIUBHAYATbHOE Pa3BHTHE OPTAaHM3MOB

w

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-

cUCcTeMaTH3alus CKHE OCHOBBI Pa3MHOKECHHUSI M MHIMBHIyaIbHOT'O PA3BUTHUSI OPraHU3MOB. J{eleHne KIETKU — MUTO3.
3HAHUU. Craguu murosa. [Iponeccsl, nporcxoasiue Ha pa3HbIX CTaJAUIX MUTO3a. buonoruueckuii CMbICT MUTO-
3a. [IporpamMmmupyemas ru0enb KIETKH — aronTos3.
Hmoz I cemecmpa: MakcumanbHas yueOHasi Harpy3ka (Bcero) 30
OOs3atesnbHas ayJUTOpHas ydeOHasi Harpy3Ka (BCcero) 25
MPAKTUYECKHUE 3aHITUS 6
nabopatopHble 3aHATHS (PabOThI) 2
CaMOCTOSITeNIbHbIE PabOTHI 5
Pa3nes 4. PazMHoKeHHe M MHAUBHYAJIbHOE PA3BUTHE OPraHu3MoB (2 cemecTp) 7
Tema 4.2. Coaep:xanue yueOHOTro MaTepuaJia 2
DopMbI @DopMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrojoe U MmoioBoe. Buibl 6ecronoro pa3MHOXKEHUS: JelieHue
Pa3sMHOKEHUS HA/IBOC W TOYKOBAaHUE OJHO W MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATHBHOE PAa3MHOXKEHUE.
OpPraHHU3MOB HckyccTBeHHOE KJIIOHUPOBAHHUE OPTraHU3MOB, €0 3HAUYEHUE JIJIS CENEKIIUU.
[TooBoe pa3MHOXEHHE, ero ommuuss oT Oecnosnoro. Meito3. Craaun wMeioza. Ilpoueccsl,
MpOUCXOAIINe Ha cTagusx Mmenos3a. [loBenenue xpomocoM B Mmeitoze. Kpoccunrosep. buonornueckuit
CMBICI U 3HaueHUe Melo3a. ['ameroreHe3 — mpolecc 00pa30BaHUS IMOJIOBBIX KJIETOK Y YKHUBOTHBIX.
[TonoBbie skene3bl: CEMEHHMKH W SUYHUKH. OOpa3oBaHHWE M pa3BUTHE TOJOBBIX KIETOK — TaMeT OK-01, OK-02,
(cmepmaro3ou, SHUIEKIETKA) — crepmaToreHe3 u ooreHe3. OCOOGHHOCTH CTPOCHHS SIUIEKIETOK M OK-04
cnepMaro3on1oB. OmION0TBOPEHHE. JIP 9, 23, 30
CamocrosiTesibHas padoTa 1
CocraBnenue Tabnuipl Ha TeMy: «IlapTeHoreHes»
Tema 4.3. Copaepxxanue ydyeOHOIro MaTepuasa
WunuBuayansHoe | MHauBHAyanbHOE pa3BUTHE (OHTOreHe3). OMOpUOHAIbHOE pa3BuUTHE (IMOpuoreHes). OTarbl 2
pa3BuTHE SMOPHOHAIFHOTO PAa3BUTUSl Y TO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTpyJSIHs, OpraHOreHes.
OpPraHu3MOB [ToctomOpuoHanpHOE  pa3BUTHE. THINBI MOCTIMOPUOHAIBHOIO  PA3BUTHA: MpPSIMOE, HEMpSIMOe
(uumHoYHOE). BnusHWe cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CHOCOOHBIE BHI3HIBATH
BpOXKJIeHHBbIE ypojacTBa. PocT u paszButue pacteHuil. OHTOreHe3 I[BETKOBOTO pacTEHUS: JIBOMHOE
OIIJIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTaJINU Pa3BUTHS
IIpakTHyeckoe 3ansiTue Ne 4 2
BeIsiBIIeHE TPU3HAKOB CXOICTBA 3apOJIBIIIEH YeIOBeKa U APYTHX O3BOHOYHBIX.
Pa3nen 5. HaciiecTBEeHHOCTH M HM3MEHYHBOCTH OPraHU3MOB 13 OK-01, OK-02,
Tema 5.1. \ CoaepxxaHue y4eOHOIro MaTepuaJia 4 OK-04
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3akoHoMmepHoctH | IIpeamer u 3amaum reHetuku. Poib LMTOIOrMM W 3MOPHUOJIOTUM B CTAHOBJIEHMM I'€HETHKH. MeToabl
HacJIeq0BaHUsA TeHEeTUKU  (THOPHUIOJIOTHYECKUH, IIUTOT€HETHUYECKHH, MOJEKYIsIpHO-TeHeTu4Yeckuid). OCHOBHBIE
reHeTUYeCcKue MOHATHA. [ 'eHeTnyeckasi CHMBOJIMKA, CIIOIb3yeMasi B CXEMaxX CKPELIMBAHUH.
3aKOHOMEPHOCTH HACJIEOBaHUS IPHU3HAKOB, ycraHoBieHHble [. Menzaenem. MonorubpuaHoe
CKpelMBaHHUe. 3aKOH eAnHO00pa3usi ruOpHI0B NepBoro nokojaeHus. IlpaBuino nroMuHupoBaHus. 3aKOH
paciCIiyICHUA IIPU3HAKOB. I'mmore3a umctoTrel ramer. IlomHOe W HemoJHOE JOMUHHPOBAHUC.
JlurubpuiHoe cKpeluBaHHe. 3aKOH HE3aBHCHMOIO Haclle[OBaHUS NpU3HAKOB. lluToreHermueckue
OCHOBBI ~ JUTHOPHUIHOTO  CKpeIIMBaHUS.  AHamusupylomee  ckpemmBaHue.  Vcmonb3oBaHue
AQHAJIM3UPYIOIIEr0 CKPELIMBAHUS AJIsl ONPEeNICHHs TeHOTHUIIa 0CO0U
CamocrosiTeibHas paGora
CocraneHue Ta0nuLbl HAa TeMy: «BKiax pocCUHCKUX U 3apyOEXKHbBIX YUEHBIX B Pa3BUTHE IT'€HETHKI
IIpakTnyeckoe 3ansaTue Ne 5
«PemeHne reHeTUYECKHX 3a7a4»
Pemenne 3ala4 Ha ONpCACIICHUEC BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB ITPHU MOHO-,
J1-, HOJUTUOPUIHOM U aHAJIM3UPYIOIIEM CKPELIMBAaHUHU, IIPU CLIETIJICHHOM HACJI€JOBAaHUM, COCTABIICHHE
TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUWA
Tema 5.2. Coaep:xxanue yueOHOro MaTepuaJia
CueruieHHOE CueruieHHoe HaciiefioBaHue Npu3HakoB. Pabora T. Moprana mo CueIUIeHHOMY HAacClIEZOBAaHUIO T'€HOB.
HaclleI0BaHHe Hapymenue cuenyieHust reHOB B pe3ysibTaTe KPOCCHHIOBepa. XpOMOCOMHAsl TEOPHsI HAaCJIE€CTBEHHOCTH.
IIPHU3HAKOB I'emeTnueckue KapThl.
['eneTtnka nosa. XpoMOCOMHOE OIpeJieNIeHUe 1oJia. AyTOCOMBI U MTOJIOBBIE XPOMOCOMBI. ['OMOrameTHbIe
N reTCPOraMCTHBIC OPIraHU3MBI. HaCJ'IeILOBaHI/Ie IIPHU3HAKOB, CUCIUICHHBIX C ITOJIOM
IIpakTHyeckoe 3ansaTHE Ne 6
«Pemenne reHeTHUECKNX 3agad»
Pemenne 3amau Ha omnpejelieHHE BEPOATHOCTH BO3HMKHOBEHHS HACJEJCTBEHHBIX NPU3HAKOB IPH
CIICTIZICHHOM HACJIEJIOBAaHUH, COCTABJICHNE TEHOTUITMYECKIX CXEM CKpPEIINBaHUS
Tema 5.3. Copepxanue yueOHOro Mmarepuasa
3aKOHOM€pHOCTI/I N3MeHUYnBOCTb. BI/I}IBI U3MCHYNBOCTHU. HCHACJICACTBCHHAas1 HW HACJICACTBCHHA. Poms Cp€anl B
U3MEHYHUBOCTHU HEHACJEJICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTUKAa  MOJU(PHUKAIMOHHOW  HM3MEHYHMBOCTH.

I'eneTuka uenoBeka

BaprnannoHHbI psag v BapuanMoHHass KpuBas. Hopma peakumm npusHaka. KommyecTBeHHblE U
Ka4yeCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnenctBeHnHasi, winm TEHOTHNHMYECKas W3MEHYMBOCTb. KoMOuHaTHBHasE H3MEHYMBOCTh. Meio3 u
MOJIOBOM  MpoIlecc — OCHOBAa KOMOMHATHMBHOM M3MEHYMBOCTH. MyTallMOHHAs H3MEHUUBOCTb.
Knaccudukanus wmyranuil: reHHble, XpOMOCOMHbBIE, T€HOMHbIe. YacToTa W NPUYMHBI MYTalUH.

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

I'enetuka uyenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHKH YEIOBEKA: I'€HEATIOTHUECKUH,
OJIN3HEIOBBIM, [UTOTEHETUYCCKHU, OMOXUMHUYECKHA, MOJICKYIsIpHO-TeHeTndeckuii. CoBpeMeHHOe
ONpENIEJICHUE TEHOTHUIIA: IOJHOT€HOMHOE CEKBEHHUPOBAHME, TIE€HOTHUIHMPOBAHHE, B TOM YHUCJIE C
nomomnpio I1I[P-ananu3a. HacnencrBeHHble 3a00jieBaHMs deOBEKAa: T'€HHbIC OO0JIC3HH, OOJIC3HH C
HACJIEJICTBEHHOW TMPEAPACIOI0KEHHOCTbIO, XpPOMOCOMHBIe Oosie3HH. CoMaTHyecKkue U TeHepaTHUBHbBIC
mytanuu. CTBOJOBBIE KIIETKU. [IpUHIMIBI 310pOBOTO 00pa3a *KWU3HU, TUATHOCTHKH, TPOPUITAKTUKHA H
JIeYeHUsl TeHETUYECKUX Oose3Hell. MeInKOo-TeHeTHYeCKOe KOHCYIbTUPOBaHNe. 3HAUeHUE METUIIMTHCKOM
TEHETUKH B IIPEIOTBPAIICHUH U JICUCHUU TeHETHYECKUX 3a00sieBaHui yenoBeka. CocTaBiieHrEe U aHaIu3
POJIOCIOBHBIX YEJIOBEKA

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

Pa3pnen 6. DBorronuoHHas OHOJIOrHs 4
Tema 6.1. Copaepxxanue yuyeOHOro MaTepuasa 2
DOBOJIIOLIMOHHAS [TpeanochlIKd BO3HMKHOBEHMSI SBOJIIOLIMOHHOM TEOpUH. OBONIOLMOHHAS Teopus U €€ MecTo B
TEOpUs U €€ MeCTO | OMosoruu. BiausHue 3BOJIIOLIMOHHONW TEOPUM Ha pa3BUTHE OMOJIOTMU U Apyrux Hayk. CBUIETENbCTBA
B OHosIOTUN sBostoluK. IlameoHTosorMuecKue: Mociae0BaTeabHOCTh MOSBICHHUS BUAOB B IAJIEOHTOJIOTHYECKOMN
JICTOMUCH, TIepexoaHbIe (opMbl. broreorpaduueckue: cXoacTBO U paziuune ¢payH u GIop MaTepPUKOB U OK-01, OK-02,
OCTPOBOB. OMOpPHOJIOIMYECKHE: CXOJCTBA M Pa3IMuusi SMOPHOHOB pa3HBIX BUAOB ITO3BOHOUYHBIX. OK-04
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIEC, aHAJIOTUYHbIE, PYJUMEHTapHbIE OpraHbl, aTaBU3MBI. JIP 9, 23, 30
MonekynsipHO-OMOXMMUYECKHEe:  CXOJACTBO  MEXaHHW3MOB  HACJIEJICTBEHHOCTH M OCHOBHBIX
MeTaboINYECKUX MyTeHl Y BCEX KUBBIX OPraHU3MOB.
OpomonnonHas teopus Y. lapBuna. [Ipeamnochiiku BO3HUMKHOBEHHS JapBUHU3MA. J[BHKYyIIHE CHIIBI
ABOJIIOLIMKM  BUJOB 10 JlapBuHy (M30BITOUHOE pa3MHOXKEHHE MPU OTPAHUUYEHHOCTH PECYpPCOB,
HeonpeaenéHHas N3MEHYNBOCTb, 60pb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIH 0TOOD)
Tema 6.2. Copepxanue yueOHOro Mmarepuasa 1
MuxkposBomtorusi | Cunternueckas teopus sBomonuu (CTI) u e€ ocHoBHBIE MosiokeHUs. Mukpossomtonus. [lomymsus
MakposBoironMsl | Kak €MHUIA BUJIA U YBOJIIOIUH.

JBuxymie cuiibl ((hakTOpbl)3BOJTIOLKMK BUJIOB B IpHpoae. MyTalmoHHbBIN Mpoliecc 1 KOMOMHATHUBHAS
U3MEHYMBOCTh. [lomynsnonHbie BOJIHBI U Apeiid renoB. M3onsamus u murpanus. EctecTBenHbIN 0TOOp
— Hanpaistounii - pakrop sBomonmu. Dopmbl ecrecTBeHHOro otbopa. IIpucnocobieHHOCTh
OpPraHu3MOB Kak pe3yibTar 3Boitonuu. [IpuMeps! nmpucrocoOneHuit y opranu3smMoB. ApoMopdo3bl U
uauoanantanuu. Bug m BumooOpazoBanue. Kpurepuu Buga. OcHOBHBIE (OpMBI BHUI000pPA30BaHMS:
reorpaguueckoe, 3K0JI0rHIecKoe

17



Makposposrorus. @opMel dBoOJIOIMH: (UITIETHYECKAs, TUBEPIeHTHAs, KOHBEPIeHTHAs, MapajlieIbHasl.
Heob6parumocTts 3BOIONNH

IIpakTuyeckoe 3ansaTHe / 1
«Bun. Kpurepun Buga u €ro CTpykrypa»
Pa3nen 7. Bo3HNKHOBeHHe W Pa3BUTHE )KM3HU HA 3emJie 4
Tema 7.1. Copaepxxanue yueOHOro MaTepuasa 2
3apoxieHue JloHay4Hble IpPEJCTAaBICHUS O 3apOXKJIEHUM >XKU3HM. HayuHble runore3bl BO3HHMKHOBEHHS »XH3HM Ha
Y Pa3BUTHE KU3HU 3emsie: aOuoreHe3 W MaHCHEPMHUS. XUMHUYECKas HBOJIONUS. AOHMOTEHHBIH CHHTE3 OPraHUYECKHUX
Cucrema BEIIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOJITBEPKAECHUE XHUMHUYECKOW SBOJIIOLUU.
OPraHU4eCKOro Havanbhble atanel 6uonornyeckoil sBomoonuu. ['mnoreza PHK- mupa. ®dopmupoBanre MeMOpaHHbBIX
Mupa. CTPYKTYpP U BOSHMKHOBEHHE NMPOTOKJIETKHU. [lepBbie kiieTku 1 ux 3omonus. PopMUpOBaHUE OCHOBHBIX
[Ipoucxoxnenue IPYII KUBBIX OPraHU3MOB.
YEJIOBEKa — Cucrema opraHu4ecKkoro Mupa Kak oTpaykeHue 3Bosonuu. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI Opra-
AHTPOIIOTEHES. HU3MOB. XapaKTepUCTHKA KJIMMaTa U reoJOoru4eckux rnpoueccoB. OCHOBHBIE 3Talbl IBOJIIOLIMM PacTH- OK-01. OK-02
TEJIBHOT'O U KUBOTHOTO MUpPa. ApoMop(o3bl y pacTeHull 1 )kuBOTHBIX. [losiBIeHNE, pacuBeT U BBIMUPA- OI’<-O 4 ’
HUE TPYIII )KUBBIX OPTaHU3MOB. TP 9. 23. 30
OBodIOLMS 4YEJIOBEKAa. AHTpPOIIOJIOTHS Kak Hayka. Pa3BUTHE MNpEACTaBIECHUH O IPOUCXOKIECHUU T
yesioBeKka. Meroabl M3ydeHHMsl aHTpororeHe3a. CXOoACTBA M pas3jiMyMsl 4YEJOBEKa M IKUBOTHBIX.
Cucremaruueckoe  IOJOXKEeHUWE  4yeroBeka. JIBwxkymme  cuibl  ((akTophl) — aHTPOINOTEHeE3a.
HacnencrBennass ”3MEHYMBOCTh U €CTECTBEHHBIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHHE
OpyZuii TpyAa, MBILLUIEHUE, PEYb
OcHOBHBIE CTaAMM W BETBU HBOJIIOIMM YEJIOBEKa: aBcTpanonuTeku, Yemoek ymenbid, Yemosek
npsaMoxonamui, YenoBek HeaHAepranbCkuil, YemoBeK pasyMHBIM COBpeMEHHOro tuma. Haxonku
HCKOIIAaeMbIX OCTAHKOB, BpPEeMs CYIIECTBOBAHHUS, 00JIaCTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO MO3Ta,
00pa3 KU3HU, OpyIusl.
CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst 1
Cocrapnenue Ta0nuIbl Ha TeMy: «Pa3BuTHe ®U3HU HA 3eMJle IO ApaM M NepUoiam»
CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst 1
CocraBnenue Ta0nuIbl HA TeMy: «HenoBeueckue pacb».
OcHoBHbIE O0JBIIINE PAChl: €BpONeOnIHAS (€Bpa3uiicKasi), HErpo-aBCTpaIoNAHAs (IKBaTOpUaIbHas),
MOHTOJIOMAHAs (a3MaTCKO-aMEPUKAHCKas).
Pa3nen 8. Opranu3Mel M OKpy:Kaomas cpeaa 3 OK-01, OK-02,
Tema 8.1. Copaepxxanue y4yeOHOIro MaTepuasa 2 OK-04. OK-07
Okonorus OKojorusi Kak Hayka. 3aJaud M pasfenbl dKOoJIOrMH. MeToapl 3KOJOTMYECKUX HCCIIECJOBAHMM. ’
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Kak Hayka. Cpenbl
KU3ZHU.
DKOJOTHYECKHUe
(baxTops

DKOJIOrHYecKkoe MHUPOBO33pPEHHE COBPEMEHHOro 4enoBeka. Cpeapl OOMTaHUS OpPraHHW3MOB: BOJHAf,
Ha3e€MHO-BO3/1yIlIHAsI, TOYBEHHAs, BHYTPU OpraHu3MeHHas. DKonorudeckue Qaxropsl. Knaccupukanus
9KOJIOTUYECKUX (PAKTOPOB: abMoTHYEeCcKHe, OMOTUYECKHE U aHTPOIOreHHbIe. JleCTBIE 3KOJIOrMYECKUX
¢dakTOpoB Ha OpraHu3Mbl. AOHOTHYECKHE (HAKTOPBI: CBET, TEMIIEPATYPa, BIAKHOCTh. DOTONEPHOIN3M.
[TpucnocoOieHns OpraHu3MoOB K JACHCTBUIO aOuoTHyeckux (akTopoB. buosorunueckue puTMBIL.
buotnueckne Qakroppl. Buasl OunoTHYECKMX B3aUMOJCHCTBUN: KOHKYPEHIUS, XHUIIHUYECTBO.
[TapazutusMm, MyTyanus3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJEOHUYECTBO), aMEHCAIU3M,
HeUTpanu3M. 3HaueHue OMOTUYECKUX B3aUMOAECUCTBUN /ISl CYILIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX
coo01IecTBaX.

IIpakTHyeckoe 3ansaTHe Ne§
B3aumopeicTBus B 9KOCHCTEME

CamocrosiTe/ibHas padoTa 00yYarIIUXCs
CocTaBiieHre KOHCIIEKTa Ha TeMY: « JKOJIOTHYECKUE XaPAKTEPUCTUKU MOMYIISILII).

JIP 9, 23, 30

Pasznea 9. Coo0miecTBa U IK0JOrHYECKUE CUCTEMbI

Tema 9.1.
Coo0miecTBa
OpraHu3MOB
[Ipupoaubie
3KOCHUCTEMBI

Bnusnaue

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

Coaep:xxanue yueOHOro MaTepuaJia

Coo0OmiectBo opranu3mMoB — OworeHo3. CTpyKTypel OHWOIIEHO3a: BHUJOBAas, IPOCTPAHCTBEHHAS,
Tpouueckas (nuimeBas). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

DKOJOTrHYecKre CUCTeMBbI (3KocucTembl). [TorsTHe 00 3KOCHCTEME M OHoreoreHo3e. OyHKIMOHATBHBIE
KOMITOHEHTBI 3KOCHCTEMBbI: HPOAYLEHThl, KOHCYMEHThI, peAyleHTbl. KpyroBopoT BellecTB U MOTOK
PHEPTUU B JKOcUCTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU HSKOCHCTEMBI. [IWImeBbie memu W CeTH.
OcHOBHBIE TOKa3aTeIN YKOCUCTEMBI: OMomacca, MPOIYKIHA. DKOJIOTMYECKHe MUPaMUbL: MPOAYKLIUH,
YHCICHHOCTH, Onomacchl. CBOMCTBA DKOCUCTEM: YCTOWYMBOCTD, CAMOPETYJISIHS, pa3BuTrHe. CyKieccus
[TpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI peK M 03€p. DKOCHCTEMa XBOMHOTO WM IIMPOKOIMCTBEHHOTO
jJeca. AHTPOTNOTEHHBIE OSKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTeMBI. buosnoruueckoe u
XO35IICTBEHHOE 3HAueHHE arpo’KocucTeM u ypOoskocucrteM. buopasHooOpazue kak ¢axkTop
ycTouuBocTH 3KocucTeM. CoxpaHeHHe OMOJIOTHYECKOro pa3Hoo0pas3us Ha 3emiie

YenoBeuectBo B Ouochepe 3emnu. AHTPONOreHHble M3MEHEHUsT B Ouocdepe. InobanbHBIE
skosiornueckue  npobnemsl.  CocyllecTBOBaHME  MpUpoAbl U 4yenoBeuecTBa.  CoxpaHeHue
O0uopa3HooOpa3us Kak OCHOBa YyCToHUMBOCTH Ouocdeprl. OCHOBa palOHAJIBHOTO YIPaBJICHUS
PUPOJHBIME PECYPCAMH U UX UCTIONB30BaHuE. JIOCTIKEHHSI OMOIOTHH M OXpaHa IPUPOIBI

31m0poBbe M €ro cocTapistomue. OaKkTophl, MOJOKUTEFHO W OTPUIATEIHHO BIHSIOIINE HA OPraHU3M

yenoBeka. [Ipo0iemMa TEeXHOTeHHBIX BO3JEHCTBUN Ha 370pOBbE 4elOBeKa (PJIEKTPOMArHUTHBIE MOJIA,
ObITOBast XUMUS, N30BITOYHBIE ITYMBI, paJHalUs U T.I.). AanTanus opraHu3ma 4yeioBeka K (pakropam

OK-01, OK-02,
OK-04, OK-07
JIP 9, 23, 30
I1IK 2.5
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okpyxatomerd cpeasl. [IpuHuunel dopmupoBanus 370poBbecOeperaromero noseacHus. duznyeckas
AKTUBHOCTH U 3/I0POBbE. BHOXMMHUYECKHE aCIIeKThI PAllHOHAIEHOTO TUTAHUS

DKOJIOTHYECKHE aCTeKThl MPO(PECCHOHANBHON AEATENbHOCTU. BinsiHIe NpOU3BOJICTBEHHBIX (PAKTOPOB
Ha OpraHU3M YeJIOBeKa

Bnusnune aOuotmueckux (aKTOpOB Ha UeNOBeKa» (B KadyecTBE TPHUITEPOB, CHUXKAIOLIMX
paboTOCIOCOOHOCTD, UCIIOJIB30BATh YCIOBUS OCYIIECTBICHHS MPO(HECCHOHANBHON AEITEIbHOCTHU: LIYM,
TemIiepaTypa, pusndeckas Harpyska  T.J1.)

IIpakTnyeckas padora Ne9 2
KpyroBoport BeriecTB u npeBpaiieHue SHEPTHH B IKOCUCTEME
JlabopaTopnasi padora Ne2 2
YMcTBeHHas paboTOCIIOCOOHOCTh
CamocrosiTe/ibHasA padoTa 00y4YarOIIUXCs 1
CocraBieHne KOHCIIEKTa Ha TeMy: buocdepa — rmobanpHas sxocucreMa 3eMiu
Pa3nen 10. Cesiekiiusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTH 4
Tema 10.1. Copnepixanue y4eOHOTro MaTepuasa 2
Cenekiust Cenekiusi Kak HayKa U Ipolecc. 3apoxkaeHue celieKIuu U nomectukanus. Yuenue H. M. BaBuiosa o
KaK HayKa U MpOoIecC | LIEHTPaX MHOroo0pa3usi M MPOUCXOXKICHHS KyJIbTYpHBIX pacTeHui. LIeHTpsl MpOUCXOXKACHUS
OcHOBBI JOMAIIHUX JKUBOTHBIX. Coprt, mopona, mTamMM. COBpeMEHHBIE METOHIBl CeleKIHHA. MaccoBBIi
OMOTEXHOIOTHH U UHAUBUAYAJIbHBIM OTOOpPHl B CENEKIMH pacTeHU © >KUBOTHBIX. OIIEHKa JKCTepbepa.
BbuorexHonorun bnuskoponcTBeHHOE CKpemmyBaHue — WHOpuaAWHT. Yunctas nuHuA. CKpelMBaHWE YUCTHIX JIMHUU.
B )KU3HU U ['erepo3uc, unum rtubpugHas cuna. HepoactBeHHoe ckpemmBaHue — ayTOpuauHr. OtnanéHHas
npodeccun ruOpumu3anust U e€ ycrexu. VICKycCTBEHHBI MyTareHe3 W IOJydeHHe TOJIUILIONI0B. JlocTmkeHus OK-01, OK-02,
CEJICKLIUH PACTEHUH, )KUBOTHBIX 1 MUKPOOPraHU3MOB OK-04, OK-07
buotexHonorus Kak oTpaciib MPOW3BOACTBA. [ '€HHAs WHKEHEpHs. DTalbl CO3JaHUs PEKOMOWHAHTHOM JIP 9, 23, 30
JIHK u TpancreHHbix opranu3mMoB. Knetounas unxkeHepus. Knerounsie KynbTypbl. MUKpOKIOHATIBHOE IIK 2.5

pa3sMHOkeHHne pacTeHnii. KioHupoBaHWe BBHICOKOMPOIYKTUBHBIX CEIHCKOXO3SHCTBEHHBIX OPraHU3MOB.
Dxonorudeckue u dTuaeckue npodnemel. MO — reHeTndecku MOIUGUITUPOBAHHBIE OPTaHU3MbI
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJlePKAHUE

OcHOBHBIE HaNPaBIICHUSI COBPEMEHHON OMOTEXHOIOTHH B MPO(EeCCHOHAIBHON ASSITENTFHOCTH YEIOBEKA.
Mertobl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OJTHKa OMOTEXHOJIOTHIECKUX
U TEHETHMYeCKHX »JKcrmepuMeHToB. [IpaBuina moucka W aHanm3a OWOIKOJIOTHYECKOW WHGOpMAIUU
U3 pa3IMyYHbIX HUCTOYHUKOB (HaydyHas W Yy4yeOHO-HayuyHas JMTepaTypa, CpeACcTBa MacCOBOM

20



uHpopmanuu, ceth IHTEpHET U 1pyrue).
Pa3BuTHE MPOMBINIIICHHON OWOTEXHOJOTUH M €€ MPUMECHEHHWE B JKU3HU YEIOBEKa, TOWCK W aHAIU3
WH(POPMAIIUU U3 PA3ITUYHBIX HICTOYHUKOB (Hay4yHast U yUeOHO-HAy4HAas JINTEpaTypa, CPEICTBA MACCOBOM
uH(popMmalnu, cetb IHTEpHET U Apyrue)

O60061eHue u Coneprxkanue y4eOHOro MaTepmuasa 2 OK-01, OK-02,
cucTeMaTU3aLus O6o006menne u cuctemMaru3anus 3HaHui. KOMITJIEKCHBIH 3a4eT ¢ OLEeHKOM. OK-04, OK-07
SHAHHU. JIP 9, 23, 30
KomnnekcHslii 3auer [IK 2.5
C OLICHKOMN
IIpome:kyTouHasi aTTecTalMsi B BU/Ie KOMILIEKCHOT0 3a4€Ta ¢ OIleHKOM

Hmoz Il cemecmpa: MakcumanbsHasi yueOHas Harpy3ka (Bcero) 42

O0s3atesnbHas ayTUTOpHas ydeOHas Harpy3Ka (Bcero) 36

MPAKTUYECKUE 3aHATHUS 10

nabopaTopHble 3aHATHS (PaOOTHI) 2

CaMOCTOSITeNIbHBIE PAOOTHI 6

IIpoMe:xxyTOYHAsI aTTEeCTAlUs: KOMILUIEKCHBIN 3a4eT ¢ OLeHKOM
UTOI'O 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O ITIPE/IMETA

3.1 TpeGoBaHusl K MUHUMAJIBLHOMY MaTepHAIbHO-TEXHHYECKOMY 00ecnedeHUI0
VYueOHbIi IpeIMeT peasin3yeTcsi B ydeOHOM KaOHHeTe 0€30M1aCHOCTHU KU3HEACATEIbHOCTH.
O6opynoBanue yaeOHOro KabUHeTA!

— I0CaJ0YHbIE MECTA IO KOJIMYECTBY O0YUaOLIUXCS;

— pabodee MeCTO MpenoaBaTes;

— METOAMYECKHE MaTepHaIIbl 10 TUCIUILIMHE.

Texnuueckue cpenacrBa oO0ydeHHss pabodero Mecta NpPEnojaBaTels: KOMIBIOTEPHOE
000pyI0BaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBAHUSAM O€30MaCHOCTH M HAAEKHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(D)YHKIIMOHAIBHOTO HCIIOJIb30BAaHMS KaOMHETa C IEINbI0
U3y4eHHs y4ueOHOro npeaMera, MyJlbTUMeIniiHOEe 000pyJ0BaHNe (IPOEKTOP U MPOEKIIMOHHBIHN 3KpaH
WIM MHTEPAKTUBHAs JI0CKA), JIOKAJIbHAs CETh C BBIX0I0M B Internet.

HaumeHoBaHME cCHEUUAJBHOTO IIOMEIIEHUS: YydeOHas ayquTopus [ I[POBEACHUS
NPAaKTUYECKUX 3aHATUN, TPYNIOBBIX KOHCYJIbTALMN, WHIMBHIYAJIBHBIX KOHCYJIBTALUH, TEKYIIETO
KOHTpOJIS, IPOMEXYTOYHOH aTTecTalud, OCHALleHHas OO0OpyIOBaHMEM U TEXHHUYECKUMHU
CpeACTBaMU OOYYEHHsS, a TAaKKe€ YWTAIBHBIA 3, TIOMEIIEHHE Ui CAMOCTOSTEIBHOH paboTHI, C
noctynoM k cetu «MuTtepHer» 1 DMOC. OcHaleHHOCTh: KOMIUIEKT y4eOHOH Mmebenu, HOyTOYK,
IPOEKIIMOHHOE 000pyA0BaHNE (MYIbTUMEIUNHBIN IPOEKTOP U IKPaH).

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(POPMalMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT» (nanee -
ceTb «MHTEepHEeT»), KaK Ha TEPPUTOPUH OpTaHMU3ALMH, TaK U BHE €€.

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

3.2. UupopMmannoHHOe oOecnedeHne peajn3aui NporpaMMbl

Jlia peanuzanuu nporpaMMmbl OMOIMOTEYHBIH (HOH 00pa30BaTENbHON OpraHU3aluyu J10JKEH
UMEThb T[eYaTHble W/WIM JJIEKTPOHHBIE 00Opa3oBaTelbHblE M HH(POPMALMOHHBIE PECYpCHI,
peKOMeHIyeMbI€e JJIs UCII0JIb30BaHUS B 00pa30BaTEIbHOM MPOIIECCE.

Ilepeyenr pexkomMeHayeMbIX Y4YeOHBIX W3JaHHMH, JAONOJHHUTEJNbHON JIMTEPaTypbl
HNuTtepHeT-pecypcoB, 6a3bl JaHHBIX 0M0/1H0TEYHOTO (POHAA:

OcHOBHBIC HCTOYHHMKH:

1. buonorust : 10-i kmacc : Oa3oBbIi ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6uoB [u ap.] ; nox penakuueii B. B. [laceunuka. — 6-e uzn., crep. — MockBa
: IlpocBemenue, 2024. — 223 c¢. — ISBN 978-5-09-112164-3. — TekcT : aneKTpoHHbIH // JlaHb :
ANEKTPOHHO-OMbOIHoTeyHas cucrema. — URL: https://e.lanbook.com/book/437336

2. buonorust: 11-it kmacc: 0a3oBbiii ypoBeHb : yueOHMK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Pybuos [u np.]. — 6-e u3n., crep. — Mocksa : [Ipocsemenue, 2024. — 272 ¢. —



https://e.lanbook.com/book/437336

ISBN 978-5-09-112165-0. — TekcT : 37eKTpoHHbIiH // JlaHb : 3eKTpOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/409211

JlonoJHUTeIbHbIE HCTOYHUKH

3. AragonoBa, . b. buonorus : 6a3oBblif ypoBenb : yueOnuk / M. b. Aradonosa, A. A.
Kamenckuii, B. . CuBornazoB. — 2-e usn., crep. — Mocksa : [IpocBemenne, 2025. — 271 ¢. —
ISBN 978-5-09-121341-6. — TekcT : 37eKTpoHHBIH // JlaHb : 37eKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/472913

4. Aradonosa, U. b. buosnorus : 6a30BbIi YpOBEHb : MPAKTUKYM : yueOHOe mocooue / U. b.
Aradonoa, B. 1. CuBormnazos. — 2-¢ u3sn., crep. — Mocksa : [Ipocemenue, 2025. — 112 ¢. —
ISBN 978-5-09-121342-3. — TekcT : 35eKTpoHHBIH // JIaHb : 3JeKTPOHHO-OMOIMOTEeYHasI CHCTEMA.
— URL: https://e.lanbook.com/book/472916

Ilepuonuyeckue u3aaHus:

Hayka u xu3Hp

Poauna

IMepeuens npogeccHOHATBHBIX 023 TaHHBIX U HMH(YOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:
1. DnekrtponHas wuH(poOpMalnuoHHas oOpaszoBarenbHas cpega OpUIIC. - Pexwum pocryma:
http://mindload.ru/
CIIC «Koncynprant [lnrocy» - Pexxum nocryma: http://www.consultant.ru/
3. OBC Y4eOHO-MEeTOINYEeCKOro LEHTpa 1Mo 00pa30BaHUIO HA >KEIE3HOAOPOKHOM TPAHCIOPTE
(OB YMILI K/T) - Pexxum nocryna: https://umczdt.ru/
ObC u3narenscrBa «Jlanby»- Pexxum nocryna: https://e.lanbook.com/
3bC BOOK.RU- Pexum mocrymna: https://www.book.ru/

N

o~



https://e.lanbook.com/book/409211
https://e.lanbook.com/book/472913
https://e.lanbook.com/book/472916
http://mindload.ru/
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https://www.book.ru/

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOTI'O ITPEJIMETA

KoHTposib ¥ oOlLleHKa pe3yJbTaTOB OCBOCHHS y4eOHOrO IpeIMeTa pPacKphIBAIOTCS Yepe3
JTMCIATUTMHAPHBIC Pe3yJbTaThl, HAMpaBICHHbIE Ha (OPMHPOBAHUE OOIMUX KOMIETCHIMH 10
pasJziesiaM U TeMaM CoJiepiKaHus y4eOHOro MaTepHala.

ITpomesxyTouHas arrectanus B GOpMe KOMIIEKCHO20 3a4emad ¢ OYeHKO.

Oob6masi/mpodeccnoHabHasA
KOMIIETeHIHs, TUYHOCTHbIE Pa3znen/Tema THun oeHOYHBIX MePONPUATHIA
pe3yabtatsl (JIP)
OK 01. P2: Tema 2.1-2.3 - YeTHBIM onpoc;
Brei6upats cniocoOwr pemenus | P3: Tema 3.1 - 3.3 - Penienrie MUTOreHETUYECKUX U
3a/1a4 npodeccuonansuoit | P4: Tema 4.1 - 4.3 TeHETUYECKHUX 3a/1a4 U
NEITEILHOCTHU P5: Tema 5.1 -5.3 COCTAaBJIEHUE I'€HOTUITNYECKUX
IPUMEHUTEIBHO K | P6: Tema 6.1 - 6.2 CXEM CKpELIUBaHMUS,
Pa3JIMYHBIM KOHTEKCTaM. P7: Tema 7.1 - 3acnymmMBaHUE COOOIICHUH U
JP 9, 23, 30 P8: Tema 8.1 OLIEHKA UX IIOATOTOBKH;
P9: Tema 9.1 - Pesynprar BBIITOJIHEHU S
P10: Tema 10.1 MPaKTUYECKON pabOThI;
- IIpakTuko-opueHTUPOBAHHBIE
3a/1aHuUs;
- ITon6op, aHaJIN3 u
npeoOpa3oBaHue y4eOHOMH
nHpopmanuu
OK 02 P1: Tema 1.1 - YcTHBIH onpoc;
Hcnonbs3oBate  coBpemeHHbie | P2: Tema 2.1 - 2.3 - Pemenuve muToreHETHYECKUX U
cpencTBa moucka, aHaimms3a u | P3: Tema 3.1 - 3.3 TCHETUYECKUX 3a/1a4 U
uHTepnpetauuu uHpopmanuu, | P4: Tema 4.1 - 4.3 COCTaBJICHHE T€HOTUITUYECKUX
u uHpopmanmonnsie | PS: Tema 5.1 - 5.3 CXEM CKpEUIMBAHUSA;
TexXHoJIornu 1 BbinoiHeHus | P6: Tema 6.1 - 6.2 - 3acnymmuBaHHe COOOUICHUN H
3a7a4 npodeccnonanshoit | P7: Tema 7.1 OLICHKA UX MOJATOTOBKH;
JeATEIbHOCTH. P8: Tema 8.1 - Pesynbrar BBIITOJIHCHUS
JIP 9, 23, 30 P9: Tema 9.1 MIPAKTUIECKON pabOTHI;
P10: Tema 10.1 - IIpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHus;
- [Ton6op, aHaIu3 u
npeoOpa3oBaHue y4aeOHOMH
uHpopMauu
OK 04 P2: Tema 2.1 - 2.3 - YeTHBIi onpoc;
DddexTuBHO P3: Tema 3.1 - 3.3 - Pemienrie HIMTOr€HETUYECKUX U
B3alMOJICICTBOBATE u | P4: Tema 4.1 -4.3 reHeTHUECKUX 3a1a4d U
pabotatb B kosuektuBe U | P5:Tema 5.1-5.3 COCTaBJIEHUE T€HOTUITNYECKUX
KOMaHJe. P6: Tema 6.1 - 6.2 CXEM CKpeIIUBaHMUs;
JP 9, 23, 30 P7: Tema 7.1 - 3acnymmuBaHHe COOOIUICHUH W
P8: Tema 8.1 OIICHKA MX IIOJITOTOBKHU;
P9: Tema 9.1 - Pesynbrar BBIITOJIHCHUS
P10: Tema 10.1 MPAKTUYECKON paboThI;
- IlpakTuko-opueHTUPOBAHHBIC
3a/IaHuS;
- [Ton6op, aHaIn3 U
npeoOpa3oBaHue yaeOHOMH
uHpopManuu
OK 07 P8: Tema 8.1 - YCTHBIN 0npoc;




ConeicTBOBaTh  COXPaHEHHIO

OKpYyKaroleun Cpenpl,
pecypcocOepeKeHHUIO,

OPUMEHSTh 3HAHUS 00
U3MEHCHHUU KJIMMaTa,
IIPUHLIMIIBI OepexITMBOTO

MpOU3BOACTBA,  3(PPEKTHBHO
JICHCTBOBAaTh B YPE3BBIYANHBIX

P9: Tema 9.1
P10: Tema 10.1

- Pelienye UTOreHETHYECKUX U
TCHETUYECKHUX 3a1a4 U
COCTaBJICHHE MeHOTUITHYECKUX
CXEM CKpEIIBaHUSA;

- 3acnymmMBaHUE COOOIICHUH U
OLICHKA UX IIOJTOTOBKHU,

- Pesynbrar BBIIIOJTHEHUS
NPaKTUYECKON pabOThI;

CUTYaIIHSsIX. - IIpakTHKO-OpHEHTUPOBAHHBIC

JP9, 23, 30 3aaHNs;
- ITon6op, aHaJIN3 u
npeoOpa3oBaHue yueOHOI
nHpopmaruu

IIK 2.5 P9: Tema 9.1, - YeTHBIM onpoc;

Cobmrogath TpeOOBaHMS OXPaHbI
OKpYKarollIew cpelibl U
MPOMBIIIIEHHON 0€30MacHOCTH
MIPU CTPOUTEIHCTBE U
OKCIUTYaTAINH JKEIE3HBIX JOPOT

JIP 9, 23, 30

P10: Tema 10.1

- Pemenne nuToreHeTHYECKUX WU
TeHETHYECKUX 3a1a4 u
COCTaBJICHHE  TCHOTHIIMYECKUX
CXEM CKpPEUIBAHHUS;

- 3acnymmBaHME COOOLICHUH U
OIIEHKA UX TOJTOTOBKH;

- Pesynbrar BBITTOJTHEHUS
MPAaKTUYECKON pabOThI;

- IIpakTHKO-OpHEHTHPOBaHHEIE
3aJIaHus;

- ITon6op, aHaJIN3 u
npeoOpa3oBaHue y4aeOHOMH
nHpopmauu

5. HEPEYEHDb UCIHIOJIB3YEMbIX METOJ1OB OBYUYEHMUSA
5.1 IlaccuBHbI€: TEKIMH (TEOPETHUECKUE 3aHITHUS), ONPOCHI, IPAKTUYECKHUE U Ja0OpaTOpHbIE

3aHATUA.

5.2 AKTHBHBIE U MHTE€PAKTUBHBIE. POJIEBast UTpa




