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

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl
PaGouas mporpamma yuyebnoro npeamera OVYIL.13 buonorust sBisieTcss 4acTbiO IMPOTPaMMBI CPEIHETO
obmero obpazoBanus B cootBercTBHHM ¢ PI'OC 1o crienmanbrocty 23.02.01 Opranuzanus mepeBo3oK U
yIIpaBJIEHUE Ha TPAHCIIOPTE (110 BUAAM).

PabGouass mporpamma yueOHou yueOHoro mpeamera OVYIL.13 buonorus wmoxer OBITh
UCMOJb30BaHa B MPO(EeCCHOHAIBHOW TMOATOTOBKE, MEPENOArOTOBKE M MOBBINIEHHH KBaTH(pUKALUU
pabouux 1o npodeccusim:

17244 TlpuemocaaTauk rpysa u Oaraxa.

1.2 Mecto yueoHoro npeamera B crpykrype OINOII-IIIICC3:

B yueOnpix mmanax OIIOII-IIIICC3 yuebnsiit mpenmer OVIIL.13 buonorus BXOAUT B COCTaB
o0ImKX y4yeOHBIX MPeIMETOB, GOPMHUPYEMBIX U3 00s3aTeNIbHBIX NpeaMeTHbIX obnacteir I'OC cpennero
obmero obpazoBanms, mis crnenuansHocTeit CIIO. C yuérom mpoduiiss ocBanBaeMoO CIIEIUAIBHOCTH.
JlanHbIi yueOHBIH IpeaMeT peanusyeTcs Ha 1 Kypce.

1.3 [Inanupyemble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MpeMeTa:

1.3.1 llenp yueOHOro mnpeaMeTa — OBJaJCHHE OOYYAIOUIMMHUCS 3HAHUAMU O CTPYKTYPHO-
(GYHKIMOHATBHON OpPTaHU3aIMH KUBBIX CUCTEM Pa3HOTO paHTra W NpuoOpeTeHHe YMEHU HCIIOIb30BaTh
9TH 3HAHMS JJI TPAMOTHBIX JI€HCTBUN B OTHOLICHUU OOBEKTOB KMBOW MPHUPOJIBI U PELICHUS Pa3IMUHBIX
YKU3HEHHBIX TIPOOIIEM.

1.3.2 IInanupyembie pe3yabTaThl OCBOCHHUS yUeOHOTO MpeAMETa:

Oco0oe 3HaueHHe Y4eOHbI mpeaMeT uMeeT Ipu (OPMUPOBAHMM U PA3BUTUU OOLIUX H
poeCCHOHATTLHBIX KOMIIETECHITUH.



Koa v HanmMeHoBaHue
¢popMupyembIx
KOMIIEeTeHIM i

IInanupyemMble pe3yJbTaThl OCBOCHHS Y4eOHOI0 MpeaMera

.JII/I‘IHOCTHLIC, MeTalpeaAMETHDBIC

IpenmerHbIe

OK 01. Beibupatp
CIOCOOBI pelIeHus 3a1a4
npohecCHOHATBLHOM
JeSITeIbHOCTH
IPUMEHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYyIdy, OCO3HaHHE IICHHOCTH MacTepCTBa,
Tpyaoooue;

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

IUIAHUPOBaTh W CAMOCTOSITENIBHO  BBIMOJHATH  TaKylO
NIeSTeTbHOCTb;
- UHTEpec K pa3nuyHbiM cdepam  mpodeccHOHATBHOM
JesTeTbHOCTH,

OBnaneHre yHHUBEPCAIbHBIMU YYEOHBIMH MO3HABATEIbHBIMU
JICHCTBHUSMU:

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

- CaMOCTOSITETIbHO  (hOpPMYyIMpOBaTh H
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYMIECTBEHHBIA MPH3HAK WM OCHOBAHUS JUIS
CpaBHEHHUS, KIIacCU(PUKALUU U 0000IICHNUS;

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

AKTYaJIM3UPOBATH

- BBIABJIATH 3aKOHOMCPHOCTH u MMPOTHUBOPCUUA B
paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTbD KOPPEKTHUBBI B JCATCIBbHOCTD, OLICHUBATh
COOTBCTCTBHC PE3YIbTAaTOB OCIIAM, OLICHUBATh PUCKHU

MOCJIEACTBUN NeITEITbHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIUICHUE MPHU PEUICHUH KU3HEHHBIX
npobem

0) 0a30BbIe HCCIeA0BaTENIbCKUE JI€liCTBUS:

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

- BBISIBJIATh PUYMHHO-CIICACTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh
3alavy, BBIABUT'ATb TUIIOTEC3Yy €C PCHICHUA, HAXOAUTb apTryMCHTEI
JUISL IOKA3aTeNbCTBA CBOMX YTBEP)KIICHHH, 3a7aBaTh IMapaMeTPhI
Y KPUTEPUU PELICHUS,

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

B CHUCTEME HAY4YHOrO 3HaHWs; (QYHKIMOHAIBHON
IPAMOTHOCTH  4YeJIOBEKa Ui  PELICHHS  KU3HEHHBIX
npooiem.

[IP6 2. CdopMUpOBaHHOCTH yMEHHS PACKPHIBATH
cojiepKaHHe OCHOBOIIOJIATAIOIIIX OMOJIOrMYEeCKUX
TEPMUHOB W TIOHATHH: JKH3Hb, KIETKA, TKaHb, OpraH,
OpraHu3M, BHUJ, TMOIMYJISIUsA, HOKOCUCTEMA, OHOIICHO3,

ounocdepa; merabonm3M (0OMEH BEIIEeCTB

U TpEeBpallleHue SHEPruu), romMeocTas (camoperyssuus),
OuocuHTe3 OenKka, CTPYKTypHas OpraHu3alus KUBBIX
CHUCTEM, JTUCKPETHOCT, caMoperyJIsius,
CaMOBOCITPOU3BE/ICHNE (penmpoayKIus),
HACJIEICTBEHHOCTh, H3MEHYMBOCTh, 3HEPIr03aBUCHMOCTb,
pPOCT U pa3BUTHE, YPOBHEBAsI OpraHU3aIusl.

IIP6 3. CdopMHUPOBAHHOCT yYMEHHS  pPaCKpbIBaTh
CoJIepKaHWe OCHOBOIIOJIATAIOLINX OMOJOTMUYECKUX TEOPHid
W THUIOTE3: KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM,
SBOJIIOLIMOHHOM, MPOUCXOKACHUS KU3HU U YEIIOBEKa.

I[IP6 4. CdopMHUPOBAaHHOCTH yMEHHS  PpacKpbIBaTh
OCHOBOIOJIATraroIne OMOJIOTHYECKHe 3aKOHBI u
3akoHomepHoctu (I. Mennens, T. Moprana, H.U.
Baguiogna, 2. I'ekkens,
®. Mromepa, K. bapa), rpanuinsl ux TPUMEHUMOCTH K
JKUBBIM CUCTEMaM.

I[IP6 5. IlpmoOpereHue ompITa TPUMEHEHUS OCHOBHBIX
METOJIOB HAyYHOTO TO3HAHMUSI, UCIIOJIb3yEeMbIX B OMOIOTHH:
HaOJIFOJEHUS

W ONHCAHUSl KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUIA;
OpraHu3aluu u POBEJCHUS OHOJIOTHYECKOr0o
OKCIIEPUMEHTA,  BBIIBMKEHUSI  THIIOTE3,  BBISIBJICHUS




-  AHAJIM3UPOBATH IMOJYYCHHBIC B XOJAC PCHICHUA 3aaadyu

pE3yiabTaThl, KPHUTHYECKMU OLCHUBATH HUX OOCTOBCPHOCTD,
IMPOrHO3UPOBATh UBMCHCHHUC B HOBBIX YCJIIOBUAX,
- YMETb IIEPECHOCUTH 3HaHUA B IMIO3HAaBaTCIIbHYIO u

NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEILHOCTH;

- yYMETb MWHTEIPUpPOBATh 3HAHMA M3 Pa3HBIX IPEIMETHBIX
o0OJacrei;

- BBIJIBUT'aTh HOBBIC UJCH, IIPEIaraTb OPUrMHAIBHBIE MTOAXObI
U pELICHUS;

- CHOCOOHOCTh WX HCHOJb30BAaHMS B IIO3HABATEIILHOW U
COLIMAJIBHON ITPAKTHUKE

3aBUCUMOCTH  MEXJAYy  HCCIEIyeMbIMH  BEIMYMHAMU,
00BsICHEHUS MOJTy4YEHHBIX pe3yJIbTaToB
1 (hOpMYIHPOBAHHUS BHIBOJIOB C MCIIOJIb30BAHUEM HAYyYHBIX
MOHSTUHI, TEOPUIl U 3aKOHOB.

I[IP6 6. CdopMHpPOBAaHHOCTH  YMEHHS  BBIICIATH
CYILIECTBEHHbIE MPHU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
9YKApHOT; OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB, BHJIOB, OHOTEOLICHO30B M  SKOCHUCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB U MPEBPAILICHHS
SHEPruM B KJIETKe, (OTOCHHTE3a, TIACTUYECKOTO U
HHEPTreTUIECKOr0 00OMEHa, XEMOCHHTE3a, MUTO03a, Meio03a,
OTLIIOIOTBOPEHUS, pa3BUTHUA u Pa3MHOXKEHUS,
UHIUBUAYAJIIbHOTO DPAa3BUTUS OpraHu3Ma (OHTOrEHe3a),
O0psOBI 332 CYIIECTBOBAHHE, ECTECTBEHHOI'O OTOOpa,
BUI000pa30BaHusl, TMPHUCIIOCOOIICHHOCTH OPTraHU3MOB K
cpene oOWTaHUs, BIUSHUS KOMIIOHEHTOB OSKOCHCTEM,
AHTPOIOTEHHBIX WU3MEHEHHUI
B DKOCHUCTEMAaX CBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB M IpEeBpalleHHE
ouocdepe.

I[MP6 7. CdopMupoBaHHOCTb  yMEHHS  NPUMEHATH
MOJydeHHbIE 3HAHMUA JUISI OOBSICHEHUS OMOJIOTMYECKHUX
NPOIECCOB W SIBJICHWH, Ui TIPUHATHA TPAKTUYECKUX
pELIECHNI B ITIOBCEIHEBHON KU3HU

C 1enplo obecrieyeHus: 0€30MacHOCTH CBOETO 370POBbS U
3JI0POBbSI OKPYXKAIOIIUX JIIOJIEH, COONIIOJIEHHUS 37J0POBOTO

SHEpPruu B

o0pa3a KHW3HH, HOPM TPaMOTHOTO TIOBEJICHUS B
OKpY’Karomien OPUPOAHOMN cpeze; MIOHUMaHHe
HEOOXOIUMOCTH WCTIOJIh30BAHUS TOCTYKEHHUH
COBpPEMEHHOH  OWONOrMM W OWOTEXHONOTHUH IS
paMoOHAIBFHOTO TPUPOIOTIOIH30BAHUSI.

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

JUIi  pa3HbIX THIIOB HACJIEIOBAaHWSA IPHU3HAKOB Y
OpPraHU3MOB, COCTaBJISITh CXEMbl IEPEHOCA BEHIECTB H




SHEPIUu B 3KOCUCTEMaxX (IIeTIH MUTAaHUs, TUIIEBbIE CETH).
I[IP6 9. CdopMUpOBaHHOCTL yYMEHUH  KPUTUUYECKH
OIICHUBATh WH(MOPMAIUIO OUOIIOTUYECKOTO COACPKAHMS,
BKJIIOUAIOIIYIO TICEBJOHAyYHble 3HAHUA U3 Pa3IUYHBIX
MCTOYHUKOB (CpeACTBa MacCOBOH WH(pOpMAIMU, HAYYHO-
MOMYJISIPHbIE MaTepUasbl); UHTEPIPETUPOBATh ITHUECKHE
aclieKThl COBPEMEHHBIX HCCIEIOBaHMWA B OWOJIOTHH,
MeAMIMHE, OMOTEXHOJOTMH; paccMaTpUBaTh TJI00AbHBIC
HKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH, (hOpMUpPOBATH
M0 OTHOIIEHHUIO K HUM COOCTBEHHYIO MTO3UIIHIO.

I[MP6  10. CdopMupoBaHHOCTH yMEHHH  CO3/aBaTh
COOCTBEHHBIE THUCHMEHHBIE U YCTHBIE COOOLICHHUS Ha
OCHOBE OMOJIOTMYECKOH WHPOPMALMU W3 HECKOJIBKHUX
WUCTOYHUKOB, TPAMOTHO HCIOJb30BaTh  IOHATUHHBIH
anmapat OMOJIOTHH

OK 02. Ucnons3oBaTh
COBPEMEHHBIE CPE/ICTBA
MOWCKa, aHaIM3a U
MHTEPIIpETaluU
uHpOpMaLny, U
MH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITNIOJIHEHMSI 3a/1a4
npodeccnoHaIbHON
JeSITeNIbHOCTH

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 SI3bIKOBOM M YMTATEIBCKON KYIbTYpPhI KaK
Cpe/ICTBa B3aUMOJICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

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

OBnajeHne YHUBEpPCATbHBIMH YYEOHBIMU T103HABATEIbHBIMU
JICICTBUSIMU:

B) padora ¢ ungopmanmeii:

- BIIQJICTh HaBBIKAMHU TOJTY4YEHHUS HH(POPMAIMH U3 UCTOUYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh TOWCK, aHAJU3,
CUCTEeMATH3AINI0 U UHTEPIPEeTalni0 WHPOPMAIUU Pa3TUIHBIX
BUJIOB U (hOPM TIPEICTABIICHNS,

- Cco37aBaTh TEKCTHl B PA3IWYHBIX QopMaTax C y4eTOM
Ha3Ha4YeHUs MHQPOpMAIMM M IIeJIeBOM ayJUTOpPUH, BBIOMpast
ONTUMATBHYIO0 (OPMY IIPENICTABICHHS U BU3YyaITH3aIU;

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

B CHUCTEME HAy4YHOrOo 3HaHWs; (QYHKIHMOHAIBHOMI
TPaMOTHOCTH  4YeJIOBEKa JUIsl  PEHICHUS  KHU3HESHHBIX
npooiem.

I[MP6 7. CdopmMupoBaHHOCTH yMEHHS  MPUMEHSTH

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

C IebI0 oOecrieueHusl 0€30MacHOCTH CBOETO 37I0POBbSI U
3JI0pPOBbsI OKPYKAIOIIUX JIOCH, COOMIOACHUS 30POBOTO

oOpa3a KHW3HH, HOPM T'PaMOTHOTO TIIOBEJACHHUS B
OKpYXKaromieu MPUPOTHOM cpene; IIOHUMAaHHUE
HEOOXOIMMOCTH HCTIOJIE30BaHUSA IOCTYKEHUMN
COBpPEMEHHOH  OWONorMM W OWOTEXHONOTHUH  JUIs

PaIrMoOHAIBHOTO MPUPOIOTIOJIB30BAHUS.
I[MIP6 10. CdopmMupoBaHHOCTb yMEHHN  CO31aBaTh
COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIICHMSI Ha
OCHOBe Ouosormueckoil wuHOpManmuu U3 HECKOIBKUX
UCTOYHUKOB, TPAaMOTHO HCIOJb30BaTh IOHATUHHBIN
anmapar OMOJIOTUU




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

- UCIOJIb30BATh CpeacTBa UH(OPMAITMOHHBIX 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€301MaCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS M 3AIIUTHl HHOPMAIIHIH,
WH(POPMAIIMOHHON 0€30MACHOCTH JTMYHOCTH

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

- TOTOBHOCTh K CAaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH H
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHUE HaBbIKaMU y4e€OHO-UCCIIE0BATENbCKOM, IPOEKTHOM
Y COLMAIbHOM AESITEIbHOCTH;
Osianenue YHHUBepCAJIbHBIMU
JelCTBUSIMU:

0) coBMecTHas 1esITeJIbHOCTD.

- NOHMMaTb M HCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHON H
UHAUBUAYaJIbHON paboThI;

- IPUHHAMATh LIEJIM COBMECTHOU AEATEIBbHOCTH, OPraHU30BbIBATh
U KOOPIAMHHUPOBATh JAECUCTBUSA IO €€ JOCTHXKEHUIO: COCTAaBIISThH
IJIaH JEUCTBMM, paclpeleisaTb poiad C Yy4eTOM MHEHUH
YYaCTHUKOB 00CYXIaTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJIMHUPOBATH U BBINOJIHATH PA0OTY B YCIOBUSX PEAbHOTO,
BUPTYaJIbHOI'O U KOMOMHHPOBAHHOI'O B3aUMOIEHCTBHUS;

- OCYILECTBIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJIECHUE B
Pa3IMYHBIX CUTYalUsIX, MPOSIBISITH TBOPYECTBO U BOOOpaKEHUE,
OBITh MHUITMATUBHBIM

OBananenue YHHBEPCAJIbHBIMHA
NeHCTBUAMM:

r) NpUHSITHE Ce0s U APYTUX JIO/Ieii:

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

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBaTh CHOCOOHOCTh NOHMUMAaTh MUP C MO3ULUH IPYroro
4eJI0BEKa

KOMMYHHUKATUBHBIMHA

peryJsiTuBHbIMHU

I[IP6 5. IlpuoOpereHue ompiTa MPUMEHEHUS OCHOBHBIX
METOJIOB HAyYHOTO TIO3HAHMSI, UCTIOIb3yEeMbIX B OMOJIOTHH:
HAOJIOZICHUSI U OINMUCAHUS JKUBBIX CHUCTEM, MPOLIECCOB U
SBIIGHUI; OpraHU3alud M TMPOBEACHHUS OUOIOTHMYECKOTO

DKCIIEPUMEHTA,  BBIABWIKCHUS  THIIOTE3,  BBISBICHUS
3aBUCUMOCTH  MEXIY  HUCCICAYEMBIMU  BEJIMYHMHAMY,
00BsICHEHUS ITOJTyYEHHBIX pe3ysbTaTOB u

(GbopMynMpOBaHUS BBIBOJIOB C HCIHOJIb30BAHHEM HAy4YHBIX
MIOHATUM, TEOPUI U 3aKOHOB




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

3¢ (EeKTUBHO JEHCTBOBATH
B YUpE3BbIYAITHBIX
CUTYaIHsAx

B o0s1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUSA:

- c(OPMHUPOBAHHOCTb HKOJIOTUYECKON KYJIbTYphl, MOHUMaHHE
BIIMSHUSI COLMAIIBHO-DKOHOMMYECKUX IPOLECCOB HA COCTOSHUE
OPUPOJHON M COLMANBHOM Cpelbl, OCO3HaHHWE TIJI00aJIbHOIO
XapakTepa 3KOJOrMYECKUX Ipo0IeM;

- IUIAaHUPOBAHHUE W OCYILECTBICHHUE ACUCTBHHA B OKpYXKarolleH
cpelne Ha OCHOBE 3HAHUS LEJed YCTOMYUBOIO Ppa3sBUTHUSA
YeJI0BEYECTBA,
AKTUBHOC HCIIPUATUC
OKpYXarollen cpene;

- YMCHHC IIPOIrHO3UPOBATDH H€6HaFOHpI/IHTHI)I€ OKOJIOTUYECKHUEC
NOCJIEACTBYSI IPEATIPUHUMAEMBIX IEHCTBUM, IPEAOTBPAILATD UX;
- pacuiupeHuc OIIbITa ACATCIIbHOCTHU JKOJIOTHUECKOH
HaIPaBJICHHOCTH;

- OBJIaJICHHE HABBIKAMM y4eOHO-MCCIIE0BATEIbCKOI, TPOEKTHON
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 popMynHpoBaHUS BBEIBOJIOB C HCIIOJIH30BAaHUEM HAYYHBIX
MOHSTHI, TECOPUI U 3aKOHOB.

I[MP6 6. CdopMHpPOBAaHHOCT,  yYMEHHUS  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,
OIIOIOTBOPEHUS, pa3BUTHS u Pa3MHOXKEHHUS,
WHIUBUIYAIbHOTO PpPa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
60pbOBI

3a CYILIECTBOBAHHUE, €CTECTBEHHOTO ot0opa,
BUJ000pa30BaHUs, MPUCTOCOOIEHHOCTH OPraHU3MOB K
cpene oOOWTaHUS, BIUSHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPOIIOT€HHBIX M3MEHEHUN
B DKOCHCTEMaxX CBOEH MECTHOCTH,
KpyroBopoTa BEIIECTB U IpEBpallEHUE
ounocdepe.

I[IP6 7. CdopMHPOBAaHHOCTH YMEHHUS  NPUMEHSThH
MOJIyUE€HHBbIE 3HAHUS s OOBACHEHUS OWOJIOTHYECKUX
MPOLIECCOB U SIBJICHUM, AN MPUHATUS NPAKTUUECKUX
peleHnit B MMOBCEJHEBHOM JKU3HU
C Lenblo obecrieueHus: 0€30MacHOCTH CBOETrO 370POBbS U
3JI0pPOBbSl OKPYXKAIOIIUX JIOJEH, COOMIOAEHUS 3I0pPOBOTO

SHEPTUU B

oOpa3za KH3HH, HOPM TPaMOTHOTO TIOBEACHHUS B
OKpYyXaroleun MPUPOJTHOMN cpene; MOHUMAaHUE
HCO6XOIII/IMOCTI/I HUCITIOJIB30BaHUA ILOCTI/I)KCHI/Iﬁ




COBPEMEHHOH  Ouonoruu ¥ OHMOTEXHOJOTHH
paMOHAILHOTO TPUPOJIOTIONH30BAHUS

hilae: ¢

[IK 3.1. IInanupoBats u
OpTraHU30BEIBATH pabOTy 1O
TPaHCIIOPTHO-
JIOTHCTHYECKOMY
o0cyXUBaHHIO B chepe
TPY30BBIX ITEPEBO30K

YMmeHus:

0OpMIIATH TIEpPEBO30YHBIE JOKYMEHTHI Ha TPAHCIIOPTHOE
00CTyKMBaHKE U OKa3aHKE yCIIYT, CBSI3aHHBIX C TICPEBO3KOH Ipy3a, C
MPUMEHEHUEM aBTOMATU3UPOBAHHBIX CHCTEM

OpPTaHM30BEIBATH BBHITIOTHEHNE TIOTPY309HO-Pa3rPy30YHBIX ONEpannii B
COOTBETCTBHH C TPEOOBAHUSIMH HOPMATHBHO-TEXHUIECCKOM
JIOKyMEHTAITUU

OTIPEZIETISATH YCIOBUS TIEPEBO3KH TPY30B PA3IMYHBIX KATETOPHil, B TOM
YHCJIE OIACHBIX

aHAJIM3UPOBATh PabOTY JKEIE3HOJOPOIKHOTO TPAHCIIOPTa B chepe

TPY30BBIX IIEPEBO30K

3HaHus:

pecypcsl U HHOPACTPYKTYPY HKETE3HOAOPOKHOTO TPAHCIIOPTA
HOPMATHBHO-TEXHUYECKYIO M PYKOBOISIIYIO JTOKYMEHTAITHIO,

PErJIaMEHTHUPYIOLIYIO SSITEILHOCTD 110 TPAHCIIOPTHOMY
00CTYXUBaHHIO B 0OJIACTH IPY30BBIX IIEPEBO30K
MapKeTHHTOBYIO AEATEIBHOCTD U INTAHMPOBAHKE Ha
JKEJIC3HOIOPO’KHOM TPAHCIIOPTE

OpTaHM3aIHIO TPY30BOH pabOTHI HA JKEJIE3HOLOPOKHOM
TpaHCcIopTe

OCHOBHBIE ITPUHIUIIBI TPAHCIIOPTHOW JIOTUCTUKH

npaBKiia NePeBO30K IPY30B, B TOM YHCIIE OMACHBIX
TapuQbl Ha IEPEBO3KY IPY30B U MPaBUIIa X UCUHCICHHS
TpeOOBaHUS K 00CCIICUCHHIO OS30IIACHOCTH IIPH MEPEBO3KE
TPY30B Ha 0COOBIX YCIOBHSX




B pesynbrare ocBOCHHS MpOorpaMMbl YIeOHOTO MpeaMeTa peaau3yeTcs MmporpaMma BOCIIUTAHUS,
HarpaBJIeHHas Ha (POPMUPOBAHHE CIICAYIONIUX JIMIHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 9 CoGnroparommumii ¥ iponaranupyroni mpaBuiia 310pOBOTo U 6e30macHoro oopasa KHu3HH,
CIOpTa; MPEAYNPEXAAMMUA  JTUOO TPEOJOJICBAOIINN  3aBUCHMOCTH  OT  ajKoroys, Tabaka,
MICUXOAKTUBHBIX BEIIECTB, a3apTHHIX Urp U T.A. COXpaHSIOMUN TICUXOJOTHYECKYI0 YCTOHYHUBOCTH B
CUTYaTHUBHO CJIOXHBIX WA CTPEMHUTEIHHO MCHSIOLINXCS CUTYaIUsX.

JIP 23 TMonmyuenue 00y4JaronmMuIcs BO3MOKHOCTH CAMOPACKPBITHS U CaMOpealTU3alus TUIHOCTH.

JIP 30 Ilonumaromuii CYyIIHOCTh M COLMAJIBbHYIO 3HAYMMOCTh CBOEH Oyaymied mnpodeccuu,
MPOSIBJIAIOIINN K HEW YCTOMYMBBIN UHTEPEC.



2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM y4eOHOro npeaMera u 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
CaMOCTOSATEIIbHBIE Pa0OTHI 11

[IpoMeskyTouHasi aTTecTalus B GopMe KOMILJIEKCHOT0 3a4eTa ¢ onenkoii (11 cemectp)
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2.2 TeMmaTHu4ecKuii IJIaH U coAep:kanue yyednoro npeavera OYIL.13 BUOJIOTI'UA

dopmMupyemblie
KOMIeTeHIUH
HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia, NIpakTU4ecKue v JadopaTopHble 3aHATHS, Oo0bem (OK, IIK) u
pa3iesioB U TeM CaMOCTOsITe/IbHAsI padoTa 00y4yalomuxcs 4acoB JIMYHOCTHBIE
pe3yJibTaThl
(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 OHOJIOTUHU ¢ OOIIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMHU
OO6mas €CTCCTBCHHBIMU HayKaMu, QUIOCO(HEH, peTuruei, 3TUKOH, SCTETUKOW W mpaBoM. Poib Ouosoruu B
XapaKTepUCTHKA dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJOTHYECKUX HayK. OK 02
KU3HH MeToap!l TO3HAHUS KUBOW MPHUPOJIBI (HAOIIOACHNE, YKCIIEPUMEHT, ONMCaHKe, U3MEpPEeHHe, Kiaccuduka- TP 9. 23. 30
U1, MOJICIUPOBAHKE, CTaTUCTUYECKast 00padOTKa TaHHBIX ). T
Xusble cucrembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: Ouonoruu. OTIMYNe )KUBBIX CUCTEM OT HEOp-
rannyeckoi npupoasl. CBoiicTBa 6GuocucTeM U UX pa3HOOOpasHe.
YpoBHUM opraHu3anuu OHOCHUCTEM: MOJIEKYJISPHO-TEHETUYECKUH, KJIETOYHbINH, OpraHu3MEHHbIH,
HOMYJSIIMOHHO-BUAOBOM, IKOCUCTEMHBIH (OMO - TeolleHOTHYECKUH), OHochepHBbIi
Pa3nen 2 Xumudeckuii COCTaB M CTPOEHHUE KJIETKH 14
Tema 2.1. Copaepxxanue ydyeOHOIro MaTepuasa 1
Xumuueckuit coctaB | XUMHUYECKUNA COCTaB KJIETKU. XUMHUYECKUE 3JIEMEHTBI: MAaKpPOAJIEMEHThI, MUKpPOJIeMeHThI. Boia u Mu-
kieTku. Boma HepanbHbIe BerecTBa. OyHKIMK BOJIBI 1 MHHEPAITBHBIX BENIECTB B KiIeTke. [loanepkanme ocMoTHye-
U MUHEpaIbHbIC CcKoro Oaanca OK-01, OK-02,
BelecTBa IIpakTuyeckoe 3ansaTHe Ne 1 2 OK-04
«buonornyeckas poib MHUHEpAIbHBIX BEIIECTB B OOECIEUEHHM >KU3HEAEATEILHOCTH OpPIraHU3MOB, JIP 9, 23, 30
MPOsIBJICHUS ArcOalaHCca MUHEPaIbHBIX 3JIEMEHTOBY
Tema 2.2. Copepxanue yueOHOro MaTepuasa 4
buonornueckn benku. CocTaB u cTpoeHne 0enkoB. AMUHOKUCIOTE — MOHOMEpHI OenkoB. HesameHnMble 1 3aMeHUMbIE
Ba)XKHbIE XUMUYECKHE | aMUHOKHCIOTHL. AMUHOKHUCIOTHBIN COCTaB. YPOBHHU CTPYKTYpPHI OETIKOBON MOJIEKYJIbI (IepBUYHAsS, BTO-
COETMHEHUS pUYHas, TPETUYHAas W YETBEPTUYHAS CTPYKTypa). XUMHUECKHe CBoiicTBa OenkoB. buonormueckue

¢ynkunu 6enxoB. DepMeHTH — OMOJIOrHUecKUe KaTaau3aTopbl. CTpoeHne GpepMeHTa: akTUBHBIN LIEHTP,
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cyOctpartHas crienupuyHocTs. Kodepmentsl. Butamunbl. OTinuns pepMeHTOB OT HEOpraHMYEeCKUX Ka-
TaJIU3aTOPOB.

VYrieBosbl: MOHOCaxapuibl (TIIFOK03a, prubo03a U J1e30KCuprb03a), nucaxapuabl (caxaposa, JaKTo3a) 1
nojucaxapuabl (Kpaxmal, TIUKOTeH, IeJunoiio3a). buomormueckue (yHKIuM yriieBonoB. Jlumuasr:
Tpuraunepusl, hochomunuasl, crepounsl. ['mapodunbHo-TuApOdOOHBIE CcBolicTBa. buonoruueckue
¢ynkumm  smnuaoB. CpaBHEHHE YIJIEBOJOB, OCIKOB M JUNHJIOB KaK HMCTOYHUKOB DHEPTHUH.
Hyxnennoseie kucnorsl: JJHK n PHK. Hykineoruabsl — MOHOMEpPBl HYKJIEMHOBBIX KUCJIOT. CTpOCHUE U
¢yukun JJHK. Crpoenne u pynkuun PHK.

CamocrosiTesibHast padoTa o0yuyaromuxcst 1
CocraBnenne KoHcrekTa Ha Temy: «AT®d: ctpoenne u GpyHKIII»
Tema 2.3. Copnepixanue y4eOHOro MaTepuasa 2
CtpykTypHO- [{utonmoruss — Hayka o KieTke. KieTouHas Teopwsi — mpuMep B3aUMOJCHCTBUS UACH W (PaKTOB B
(GyHKLIMOHATbHAS | HAYYHOM IIO3HAHUHU.
opranusanus kinerok | Kierka kak nenoctHas xkuBas cuctema. OOlime Npu3HAaKM KIETOK: 3aMKHYTasl HapyxXHas MeMOpaHa,
monekyisl JJHK kak renernueckuii anmnapar, cucrema cuHTe3a Oelka.
Tunsl KIETOK: 3yKapuoTHyecKas M Ipokapuoruyeckas. OCOOEHHOCTH CTPOEHUS! MPOKAPUOTHUYECKOMH
kiaetku. Knetounas crtenka Oakrepuil. CTpoeHHe >yKapHOTHUECKOW KIeTKH. OCHOBHBIE OTJINYMS
PacCTUTENBHOM, )KUBOTHOW M TPUOHOM KJIeTKU. [I0BEpXHOCTHBIE CTPYKTYPBI KIIETOK— KJIETOYHAs CTEHKA,
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
MUTOXOHJIpHH U tactua. Buner minactua. HemeMOpanHbie OpraHou bl KJIETKH: PHOOCOMBI, KJIE€TOYHBII
LIEHTP, LEHTPUOJIN, PECHUYKH, )KIYTUKHA. DYHKIIMHA OpraHONJ0B KJIETKH. BKirtoueHus.
Snpo — perynaropHsiid 1ieHTp KieTku. CTpoeHue smpa: saepHas 000JI0YKa, Kapuoria3Ma, XpOMAaTHH,
APBIIIKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B KJIETKE
JlabopaTopnas padora Nel 2
«CTpoeHHe KIETKN»
CrtpoeHue KIETKH (pacTeHHMsl, )KUBOTHbIE, TPUOBI) U KJIETOUHbIE BKIIOUEHHS (Kpaxmai, KapOTHHOU[BL,
XJIOPOTIJIACTHI, XPOMOIIJIACTHI)
CamocrosiTe/ibHasi paboTa 00y4YarIUXCst 2
CocraBieHue Ta0IuIbl Ha TeMY: «MeToJIbl H3YUYEHUS KIETKNY.
Paznen 3. JKu3HeAesiTeIbHOCTh KJIETKH 12
Tema 3.1. Copaepxxanue yuyeOHOro MmarepuaJia 2

OOMEeH BelIeCTB

OOMeH BeliecTs, UM MeTabou3M. AcCUMHITATUS (TDTACTUYECKUH OOMEH) U TUCCUMIIALNS (SHEPTETH-
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U TpeBpalleHue
SHEPTUU
B KJIETKE

4ecKUii 0OMEH) — JIBe CTOPOHBI €JMHOTO Mporecca MeTabonu3mMa. Poiib 3aKOHOB COXpaHEHHsI BEIIECTBA
Y DHEPTHH B IOHUMaHUK MeTa0oau3Ma. Turmbl oOMeHa BEIecTB: aBTOTPOHBINH U rerepoTpodHbiit. Ponb
¢depMeHTOB B OOMEHE BELIECTB M MPEBpAILeHUN dHEpruH B KieTke. DorocunTe3. CBeTOBast 1 TEMHOBAS
da3bl porocunTeda. Peakiuu dporocuntesa. dddekruBHOCTL hoTOCHHTE3a. 3HAYCHHE POTOCHHTE3A IS
XKHU3HU Ha 3emiie. BriusiHue ycinoBuil cpeapl Ha OTOCHHTE3 U CIIOCOOBI OBBIMICHHS €r0 MPOAYKTHBHO-
CTH Y KYJIbTYPHBIX PACTCHHUH.

DHepreTuyeckrii OOMeH B KIIeTKe. PacienieHre BemecTB, BbIACICHHE U aKKyMYJIUPOBAHUE YHEPTUU B
KJIETKEe. DTambl SHEpreTuaeckoro oomena. [ mukonu3. bpoxenue u ero Buabl. KuciopoaHoe okuciaeHue,
WK KJIeToYHoe Jbixanue. OkuciaurensHoe Gocdoprmpoanne. IPGEKTUBHOCTh SHEPTETHIESCKOTO 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 MmarpuuHoro cuHtTe3a. ['eHetnueckas uHpopmauus u JIHK. Peanuzauus renernueckoit
uHpopmanuu B kieTke. ['eHeTndecknil Ko U ero cBoiictBa. TpaHckpunuus — MaTpuuHblil cuate3 PHK.
Tpancnsus — 6uocunrtes Oenka. Dtansl TpaHcasauuu. Koauposanue amuuHokuciot. Ponbs pubocom B
OuocuHTe3e OeKa

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

Tema 3.3
Bupycsr

Conep:xxanue yueOHOro MaTepuaJia

Hexnerounsie ¢opmbl xu3Hu — Bupycbl. Mcropus otkpeitust BupycoB ([I. WM. HBaHOBCKwii).
OCOOEHHOCTH CTPOCHHUS U XKU3HEHHOTO 1MKJIa BUpycoB. bakreprodaru. bonesnu pacteHuii, )KUBOTHBIX
U 4eJoBeKa, BbI3bIBaeMble BUpycaMu. Bupyc ummmynoxaeduumra uyenoexka (BUY) — Bo3OynuTens
CIINda.

CamocTtosiTeibHast padoTa 00y4yarommxcst
Cocrapnenue Tabnuipl Ha TeMy: «IIpodunakTrka pacnpocTpaHeHUsT BUPYCHBIX 3a00JICBaHUI»

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

Tema 4.1.
KuzHeHHbIN UK
KIETKH

Conep:kanue y4eOHOT0 MaTepuaJa
Knetounslii K1, WK )KW3HEHHBIN UK Ki1eTku. MIHTepdasa n mutos. [Ipoueccsl, npoTekaromme B NH-
tepdaze. Perummkanus — peakius Mmarpuddoro cuaTe3a JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIN Ha-

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

00p — KapuoTuIl. J{UMIOUIHBINA U TaIIOUIHBIA XpOMOCOMHBIE HaOOpbl. Xpomatusl. L{luTonornyeckue

cUCcTeMaTH3alus OCHOBBI Pa3MHOKEHHS U MHIMBUAYAJILHOTO Pa3BUTHSA OpraHu3MoB. Jlenenue kiaeTku — Muto3. Craaun
3HAHUU. muTo3a. [Iporecchl, mpoucxoasmre Ha pa3HbIX CTaausIX MUTO3a. bruonorudeckuii cMpici muTo3a. [Ipo-
rpamMmmMupyeMasi THOeb KJIETKH — alloITo3.
Hmoz I cemecmpa: MakcumanbHas yueOHasi Harpyska (Bcero) 30
OOsi3aTenbHas ayIMTOpHAs yueOHasi Harpy3ka (Bcero) 25
MPAKTUYECKHUE 3aHITUS 6
nabopatopHble 3aHATUS (paboThI) 2
CaMOCTOSITeNIbHbIE PAOOTHI 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. Meio3. Cragun Meiosza. Ilpoueccsl,
NpoMCXOosIINe Ha cTaausax Meiosa. [loBenenune xpomocom B Meitosze. Kpoccunrosep. buonornueckuit
CMBICTI U 3HaYeHue Menoza. ['ameroreHe3 — mpoliecc 00pa30BaHUS MOJIOBBIX KJIETOK Y YKHUBOTHBIX.
[TonoBble kene3bpl: CEMEHHUKH M SUYHUKUA. OOpa3oBaHME M pPa3BUTHE IOJOBBIX 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 | MHauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpHOHaiIbHOE pa3BuTHe (dMOpuoreHes). ITarmbl 2
pa3BUTHE SMOPHOHAIBHOTO PAa3BUTHSA Yy TIO3BOHOYHBIX JKMBOTHBIX: APOOJICHWE, TaCTPYIIUs, OpraHOTEHE3.
OpPraHu3MOB [ToctomOpuoHanpHOE  pa3BUTHE. THIBI MOCTIMOPUMOHATIBHOIO PA3BUTHSA: MpPSIMOE, HEMpSIMOe
(numHovHOE). BnusHWe cpenbl Ha pa3BUTHE OPraHW3MOB; (DAKTOPHI, CIOCOOHBIE BBI3BIBATH
BpOXKJIeHHBbIE ypojacTBa. PocT u paszButue pacteHuil. OHTOreHe3 I[BETKOBOTO pacTEHUS: JIBOMHOE
OIIJIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTaJINU Pa3BUTHS
IIpakTnyeckoe 3ansitue Ne 4 2
BeIsiBIIeHE TPU3HAKOB CXOICTBA 3apO/IBIIIEH YeIOBeKa U APYTUX MO3BOHOYHBIX.
Pa3nes 5. HaciiecTBEeHHOCTh M H3MEHYHBOCTH OPraHU3MOB 13 OK-01, OK-02,
Tema 5.1. | Conep:xanne yueGHOro MaTepuaia 4 OK-04
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3aKOHOMEPHOCTH [Ipenver u 3agauu reHeTukd. Ponb nuTonorud u AMOPUOJIOTUM B CTAaHOBJIECHUH T'€HETUKH. MeTO[bI
HaCJIEJIOBAHMUS TeHEeTUKU  (THOPHUIOJIOTHYECKUH, IIUTOT€HETHUYECKHH, MOJEKYIsIpHO-TeHeTu4Yeckuid). OCHOBHBIE
reHeTHUYeCKre NOHATUA. | 'eHeTnueckasi CUMBOJIMKA, HCIIOIb3yeMas B CXeMaX CKpPEIIMBaHUA.
3aKOHOMEPHOCTH HACJIEJOBAaHUS MPHU3HAKOB, ycTaHoBiIeHHBbIe [. Menaenem. MoHorubpuaHoe
CKpellMBaHKe. 3aKOH eIMHOO00pa3usi THOpUIOB MepBoro mokoseHus. [IpaBuino foMuHUpOBaHUs. 3aKOH
pacllelUIeHUs] INpU3HAaKoB. l'mmore3a uucToThl ramer. [losHOE M HEMOJIHOE JTOMUHHPOBAHHE.
JuruOpunHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO Hacle[OBaHUSA TpU3HaKoB. LluToreHernueckue
OCHOBBI ~ JIUTHOPUIHOTO  CKpEIIMBaHHWS.  AHamu3upyromiee  CKpemuBanue.  Vcnonb3oBaHue
AHATM3UPYIOMIETO CKPEIIMBAHUS 7Sl ONpe/IeJICHHsI TEHOTUIIA 0COOH
CamocrosiTeibHas paGora
CocrasieHnue Tabnuiel Ha Temy: «BKiag poccUiCKHX U 3apyOEKHBIX YUYEHBIX B Pa3BUTHE TEHETHKI)
IIpakTnyeckoe 3ansaTue Ne 5
«PelieHue reHeTHYEeCKUX 3aa9»
Pemenue 3a1au Ha onpeeneHrne BEpOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX IPU3HAKOB NP MOHO-,
JTU-, TIOJIUTUOPUAHOM U aHATU3UPYIOIIEM CKPEUIMBAaHUH, IIPU CIIETNIEHHOM HACJIEI0BAaHUH, COCTABIICHUE
TEHOTHUITUYECKUX CXEM CKPEIIUBaHUS
Tema 5.2. Copepxanue yuyeOHOro Mmarepuasa
Cuennennoe CuennenHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY HaclleJOBaHUIO I'€HOB.
HacJe10BaHUe HapyiieHnue cuenieHust TeHOB B pe3yJbTaTe KPOCCUHIOBEPA. XPOMOCOMHAs TEOPUSI HACTIEACTBEHHOCTH.
MIPU3HAKOB ['eHeTnyeckue KapThl.
I'eneruka nosna. XpoMOCOMHOE OIIPEIEIEHHE 10J1a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI. [ 'OMOrameTHbIe
U TeTeporamMeTHble opranu3Mbl. HacnenoBanue npru3HaKoB, CHEIUIEHHBIX € TOJIOM
IIpakTHyeckoe 3ansaTHE Ne 6
«PelieHne reHeTHYECKHUX 3aau»
Pemienne 3amau Ha ompejeneHHe BEPOSTHOCTH BO3HMKHOBEHHS HACJEACTBEHHBIX IPU3HAKOB IMPHU
CIIETUICHHOM HACJIEI0BaHUH, COCTaBJICHNE TeHOTUITMYECKHUX CXEM CKPEIIUBAHUS
Tema 5.3. Copepxxanue yueOHOIro MaTepuasa
3aKOHOMEPHOCTH N3MeHunBoCTh. Buabl HM3MEHUYMBOCTH: HEHACIEACTBEHHAss W HACIEACTBEHHas. Ponb cpeasl B
U3MEHYUBOCTH HEHACIICJICTBEHHOW  M3MEHUYMBOCTH.  XapaKTepUCTHKAa  MOAM(DHUKAIIMOHHON  HM3MEHUMBOCTH.

I'eneTuka uenoBeka

BaprnannoHHbI psag v BapuanMoHHass KpuBas. Hopma peakumm npusHaka. KommyecTBeHHblE U
KaueCTBEHHBIE MPU3HAKU U UX HOopMa peaknuu. CBoHCTBa MOAU(PUKAIIMOHHONW U3MEHYMBOCTH.

HacnenctBennas, Wi TEHOTUIMYECKAas W3MEHUMBOCTHb. KomMOMHAaTHBHAsT W3MEHYMBOCTh. Meio3 u
MOJIOBOM TMPOILIECC — OCHOBa KOMOWHATMBHOW W3MEHYHMBOCTH. MyTaliOHHAS W3MEHYHBOCTb.
Knaccudukanmst Myraruii: TEHHbIE, XPOMOCOMHBIC, T€HOMHBbIE. YacToTa W TNPUYMHBI MYTAIlHil.

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

I'enetuka uyenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHKH YEIOBEKA: I'€HEATIOTHUECKUH,
OJIN3HEIOBBIM, [UTOTEHETUYCCKHU, OMOXUMHUYECKHA, MOJICKYIsIpHO-TeHeTndeckuii. CoBpeMeHHOe
ONpENIEJICHUE TEHOTHUIIA: IIOJHOT€HOMHOE CEKBEHHUPOBAHHME, TIE€HOTHUIHMPOBAHHE, B TOM YHUCJIE C
nomotnpio I1I[P-ananu3a. HacnencrBeHHbIe 3a00JieBaHMs 4eIOBEKAa: T'€HHbIC OO0JIC3HH, OOJIC3HH C
HACJIEJICTBEHHOW TMPEAPACIOI0KEHHOCTbIO, XpPOMOCOMHBIe Oosie3HH. CoMaTHyecKkue U TeHepaTHUBHbBIC
mytanuu. CTBOJOBBIC KICTKH. [IpUHIMIBI 310pOBOTO 00pa3a KWU3HU, TUATHOCTHKH, MPOPUITAKTUKHA H
JIeYeHUsl TeHETHUECKUX 0osie3Hel. MeInKOo-TeHeTUYeCKOe KOHCYIbTUPOBaHNEe. 3HAUeHUE METUIIMHCKOM
TCHCTHKH B TIPEJOTBPAIICHUN U JICUSHUHN TeHETUICCKHUX 3a00JieBaHui yenoBeka. CoCcTaBIIeHUE U aHAITN3
POJIOCIOBHBIX YEJIOBEKA

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

Pa3pnen 6. DBoironuoHHas OHOJIOrHs 4
Tema 6.1. Copaepxxanue yuyeOHOro MaTepuasa 2
DOBOJIIOLIMOHHAS [TpeanochlIKd BO3HMKHOBEHMSI SBOJIIOLIMOHHOM TEOpUH. OBONIOLMOHHAS Teopus U €€ MecTo B
TEOpHs U e MecTO | OMoioruu. BiausHue 5BONIIOLIMOHHON TEOPHHM Ha pa3BUTHE OMOJIOTMU M ApYyrux Hayk. CBUIETENbCTBA
B OHosiorun sBosolMU. [laneoHTONOrMYECKHE: MOCIEA0BATEIBHOCTD TMOSABIECHUS BUAOB B NAJICOHTOJIOTMYECKON
JIETOMHCH, iepexoaubie (hopmbl. broreorpaduueckue: cxoacTBo U paznuune GayH u Gprop MaTepukoB 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 MyTeH Y BCEX KUBBIX OPraHU3MOB.
OpomonnonHas teopus Y. lapBuna. [Ipeamnochiiku BO3HUMKHOBEHHS JapBUHU3MA. J[BHKYyIIHE CHIIBI
SBOMIIONMM  BUJIOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPH OTPAHUYEHHOCTH PECYpPCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIH 0TOOD)
Tema 6.2. Copepxanue yyeOHOIro MaTepuasa 1
MukposBomronus Cunrernueckast Teopus 3Boitounu (CTD) u e€ ocHOBHbIE MojoxkeHus. MukposBotouus. [lomynsauus
MaxkposBomronust | Kak eJUHHIA BU1a U 3BOJIIOLUH.

JBuxymie cuiibl ((hakTOpbl)3BOJTIOLKMK BUJIOB B IpHpoae. MyTalmoHHbBIN Mpoliecc 1 KOMOMHATHUBHAS
U3MEHYMBOCTh. [lomynsmonHbie BOJIHBI U Apeiid renoB. M3onsamus u murpanus. EctecTBenHbIit 0TOOp
— Hamnpaistounii - pakrop sBomonuu. Dopmbl ecrecTBeHHOro otbopa. IIpucnocoOieHHOCTH
OpPraHu3MOB KakK pe3yibTar 3BoJronuu. [IpuMepsl mpucnocoOneHuil y opranu3smMoB. ApoMopdo3sl U
uanoanantauuu. Bun u BupooOpazoBanue. Kputepun Buga. OcHoBHbIE (hOpMBI BUA00OPA30BaHUS:
reorpauueckoe, 3K0JIOrHIeCcKoe
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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
3apokaeHue JloHay4dHBIE NpENCTaBICHUS O 3apOXKICHUU KU3HM. HaydyHble TMIIOTE3bl BO3HUKHOBEHUS >KM3HM Ha
U Pa3BUTHE KU3HU 3emiie: aOuoreHe3 W IMAaHCHEPMHUS. XUMHUYECKas HBOJIONUS. AOHOTEHHBIH CHHTE3 OpPraHUYECKHUX
Cucrema BEUICCTB W3 HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE IOATBEPXKICHUE XHMHUYECKOM 3BOJIIOLMH.
OPraHU4eCKOro Havanbhble atanel 6uonornyeckoil sBomoonuu. ['mnoreza PHK- mupa. ®dopmupoBanre MeMOpaHHbBIX
MUpa. CTPYKTYp U BO3HMKHOBEHHME IPOTOKJIECTKU. [IepBbie KineTku u ux ssoionns. PopMHUpOBaHUE OCHOBHBIX
[Ipoucxoxnenue IPYII KUBBIX OPraHU3MOB.
YEJIOBEKa — Cucrema opraHu4ecKkoro Mupa Kak OTpakeHue 3Bosonuu. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI Opra-
AHTPOIIOTEHES. HU3MOB. XapaKTepUCTHKA KJIMMaTa U reoJOoru4eckux rnpoueccoB. OCHOBHBIE 3Talbl IBOJIIOLIMM PaCcTH- OK-01. OK-02
TEJIBHOT'O U KUBOTHOTO MUpa. ApoMopdo3bl y pacTeHuil 1 )kuBOTHBIX. [losiBIeHNE, pacuBeT U BBIMUPA- OI’{-O 4 ’
HUE TPYII )KUBBIX OPTaHU3MOB. TP 9. 23. 30
OBodIOLMS 4YEJIOBEKa. AHTpPOIIOJIOTHs Kak Hayka. Pa3BUTHE MNpEACTAaBIECHUN O MPOUCXOXKIECHUU T
yesnoBeka. Meroabl M3ydeHHsl aHTpororeHe3a. CXOACTBA M pas3iMyMsl 4YeJlOBEKa M IKUBOTHBIX.
Cucremaruueckoe  IOJOXKEeHUWE  4yeroBeka. JIBwxkymme  cuibl  ((akTophl) — aHTPOINOTEHeE3a.
HacnencrBennass ”3MEHYMBOCTh U €CTECTBEHHBIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHHE
OpyZuii TpyAa, MBILLUIEHUE, PEYb
OCHOBHBIE CTaIWM W BETBU OHBOJIIOIMU YETOBEKA: aBcTpajonuTekd, YemoBek ymensiii, YemoBek
npsaMoxonamui, YenoBek HeaHAepranbCkuil, YemoBeK pasyMHBIM COBpeMEHHOro tuma. Haxonku
HCKOIAaeMbIX OCTAHKOB, BpPeMs CYIIECTBOBAHHUS, 00JIACTh pacHpOCTpaHEHUsl, 00bEM TOJIOBHOTO MO3Ta,
00pa3 KU3HU, OpyIusl.
CamocrosiTe/ibHasi patoTa 00y4YarouXcst 1
Cocranenue Ta0nuibl Ha TeMy: «Pa3BuTHe ®U3HU HA 3eMJle IO ApaM M MEpUoIamM»
CamocrosiTe/ibHasi patoTa 00y4YarouXcst 1
CocraBnenue Ta0nuIbl HA TeMy: «HenoBeueckue pacb».
OcHoBHbIE O0JBIIINE PAChl: €BpONIeOnIHAS (€Bpa3uiicKasi), HErpo-aBCTpaIONAHAs (IKBaTOpUaIbHas),
MOHTOJIOUAHAS (a3MaTCKO-aMEPUKAHCKas).
Pa3nen 8. Opranusmsl U OKpy:kalomas cpeaa 3 OK-01, OK-02,
Tema 8.1. Coneprxanue y4eOHOro MaTepuasa 2 OK-04. OK-07
OkoJorus OKoJorusl Kak Hayka. 3aJayd W pasfenbl dKOoJIOrMM. MeToapl 3KOJOTMYECKUX HCCIIECJOBAHMM. ’
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Kak Hayka. Cpenbl
KU3ZHU.
DKOJOTHYECKHUe
(baxTops

DKOJIOrHYeckoe MHUPOBO33pPEHHE COBPEMEHHOro 4enoBeka. Cpeapl OOMTaHUS OpPraHM3MOB: BOJHAf,
Ha3e€MHO-BO3/1yIIIHAsI, TOYBEHHAs, BHYTPU OpraHM3MeHHas. DKonorudeckue (axropsl. Knaccupukanus
9KOJIOTUYECKUX (PAKTOPOB: abMoTHYEeCKHe, OMOTUYECKHE U aHTPOIOreHHbIe. JleCTBUE 3KOJIOrMYECKUX
¢dakTOpOB Ha OpraHu3Mbl. AOHOTHYECKHE (HAaKTOPBI: CBET, TEMIIEPATYpa, BIAKHOCTh. DOTONEPHOIN3M.
[TpucnocoOieHns OpraHu3MoOB K JACHCTBUIO aOuoTHyeckux (akTopoB. buosorunueckue puTMBIL.
buotnueckne Qakroppl. Buasl OunoTHYECKMX B3aUMOJCHCTBUN: KOHKYPEHIUS, XHIIHUYECTBO.
[TapazutusMm, MyTyanus3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJEOHUYECTBO), aMEHCAIU3M,
HelTpanu3M. 3HaueHue OMOTUYECKUX B3aUMOAECUCTBUN /ISl CYILIECTBOBAHUS OPraHU3MOB B IIPUPOJIHBIX
€c000IIeCTBAX.

IIpakTHyeckoe 3ansaTHe Ne§
B3aumopeicTBus B 9KOCHCTEME

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

JIP 9, 23, 30

Pasznea 9. Coo0miecTBa U IK0JOrHYECKUE CUCTEMbI

Tema 9.1.
CoobmiecTBa
OpraHu3MOB
[Ipupoaubie
3KOCHUCTEMBI

Bnusnaue

AHTPOIIOT€HHBIX
(dakTopoB Ha
ouochepy
Bnustaue conuaabHO-
JKOJIOTUYECKUX
¢dakTopoB Ha
3/I0POBBE YEIIOBEKA

Coaep:xxanue yueOHOro MaTepuaJia

CoobmiecTBO opraHu3sMoB — OwuorneHo3. CTpyKTypsl OWOIIEHO3a: BHJIOBas, TMPOCTPAHCTBEHHAS,
Tpouueckas (numesas). Buapli-nomuHaHThl. CBSI3U B OUOIIEHO3E.

DKoJorudeckue cucTemsl (dkocuctemsl). [TorsTre 00 3x0ocHcTeMe u OroreorieHo3e. DYHKIMOHATBHBIE
KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJYLEHThI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BELIECTB M TMOTOK
9HEPruu B 3KocHcTeMe. Tpoduyeckue (MUIICBBIC) YPOBHU 3KOCHUCTEMBI. [IWINEBBIC TENMU W CETH.
OcHOBHBIE TTOKa3aTeIN IKOCUCTEMBI: OHoMacca, MPOAYKIHA. DKOJIOTUYECKUE MUPAMHUJIbI: TPOAYKIIHH,
YHCICHHOCTH, Onomacchl. CBOMCTBA DKOCUCTEM: YCTOWYMBOCTD, CAMOPETYJISIHS, pa3BuTrHe. CyKieccus
[TpupoaHbIe 2KOCHCTEMBI. DKOCHUCTEMBI peK U 03€p. DKOocHCTeMa XBOWMHOTO WM IIMPOKOJIHMCTBEHHOTO
Jeca. AHTPOTNOTEHHBIE HSKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBI. buosormdeckoe u
XO3SUCTBEHHOE 3HAYCHHE arpodKocHcTeM U ypOoskocucreM. buopasHoobpazue Kak QaxTop
yCTOWMYMBOCTH dKocucTeM. CoXxpaHeHHe OMOIOTHIECKOTO pa3HooOpasus Ha 3emIie

YenoeuectBO B Oumocepe 3emmn. AHTponoreHHbie wu3MeHeHUss B Ouocdepe. [nodanmpHBIE
skonorndeckne  mpoobnembl.  CocyliecTBOBaHWE — TpUPOABl W dYenmoBedecTBa.  CoxpaHeHHe
Omopa3zHooOpa3usi Kak OCHOBa ycroWumBocTH Ouochepsl. OCHOBa paIlMOHATBHOTO YIpPABICHUS
MIPUPOTHBIME PECYpCaMH B WX MCITOTb30BaHUe. JloCTHKEHHS OMOJIOTHH U OXPaHa TIPUPO,IBI

3110poBbe U €ro cocrapistonie. MakToOpsl, MOJIOKATEIHPHO W OTPHIIATEIHHO BIHSIONINE HA OPTraHU3M

yenoBeka. [IpoGiiemMa TEXHOTE€HHBIX BO3JEHCTBUI Ha 3J0pPOBbE UeNIOBEKa (DJIEKTPOMArHUTHBIE MO,
ObITOBast XUMUS, N30BITOYHBIC ITYMBI, PAJAXAIUA U T.I.). AanTanus opraHu3Ma 4eioBeka K (pakropam

OK-01, OK-02,
OK-04, OK-07
JIP 9, 23, 30
IK 3.1
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okpyxatomerd cpeasl. [IpuHuunel dopmupoBanus 370poBbecOeperaromero noseacHus. duznyeckas
AKTUBHOCTH U 3/I0POBbE. BHOXMMHUYECKHE aCIIeKThI PAllHOHAIEHOTO TUTAHUS

DKOJIOTUYECKHE aCIeKThl MPO(PECCHOHANBHON AEATENbHOCTU. BinsHIEe MPOU3BOJICTBEHHBIX (PAKTOPOB
Ha OpraHU3M YeJIOBeKa

Bnusaue aOuotmueckux (aKTOpOB Ha UeNOBEKa» (B KadyecTBE TPHUITEPOB, CHUIKAIOLIMX
paboTOCIIOCOOHOCTD, MCII0JIb30BaTh YCIOBUS OCYILECTBICHUS IPOPECCHOHATIBHON JESITEIbHOCTH: 1IYM,
TeMIiepaTypa, pusndeckas Harpyska u T.J1.)

IpakTHyeckas paéora Ned 2
KpyroBopot BelecTs 1 npeBpalleHue SHEPTUN B IKOCUCTEME
JlabopaTopnasi padora Ne2 2
YMcTBeHHas paboTOCIIOCOOHOCTh
CamocrosiTe/ibHasA padoTa 00y4YarOIIUXCs 1
CocraBieHre KOHCIIEKTa Ha TeMy: buocdepa — rmobanpHas sxocucreMa 3eMiu
Pa3nen 10. Cesiekiusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTH 4
Tema 10.1. Copnepxanue yueOHOro Mmarepmuasa 2
Cenekius Cenekiusi Kak HayKa U Tpoliecc. 3apoxkaeHHue CelieKIuu U nomectukamnus. Yuenue H. M. BaBuosa o
KaK HayKa U IpOIecC | LIEHTPaX MHOTo00pa3usi M TMPOUCXOXKICHHS KyIbTYpHBIX pacTeHui. LleHTpsl MPOUCXOXKACHUS
OcHOBBI JOMalHUX JKUBOTHBIX. CopT, mnopona, mramMM. CoBpeMEHHblE METOAbl CeNeKIUU. MaccoBblii
OMOTEXHOIOTHH U UHAUBUAYAJIbHBIM OTOOpPHl B CENEKIMH pacTeHH © >KUBOTHBIX. OIIEHKa JKCTepbepa.
buorexnonoruu brnuskopoacTBeHHOe ckpemBaHue — WHOpuauHr. Ywucras auHus. CKpelMBaHUE YHUCTBIX JHUHUU.
B KU3HU U ['erepo3uc, unum rtubpugHas cuna. HepoactBeHHoe ckpemmBaHue — ayTOpuauHr. OtnanéHHas
npodeccun rubpuauzanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 M MOJIy4YeHHE MOJUIUIONAOB. JlocTmkeHus OK-01, OK-02,
CEJICKLIUH PACTEHUH, )KUBOTHBIX 1 MUKPOOPraHU3MOB OK-04, OK-07
brorexHomorus Kak oTpacibh MPOU3BOJCTBA. | €HHAs] MHXKEHEpHs. DTallbl CO3/IaHUS PEKOMOMHAHTHOM JIP 9, 23, 30
JHK u tpancrennbix opranusmoB. Kiierounas nnxxenepus. Kinetounbsle KyabTypbl. MUKpPOKIOHAIBEHOE [IK 3.1

paSMHO}KeHI/Ie paCTeHI/Iﬁ. KHOHHpOBaHI/Ie BI)ICOKOHpO)IYKTI/IBHI)IX CGHLCKOXO?:?H‘/'ICTBQHHI)IX OpFaHHSMOB.
Dxonorudeckue u dTuaeckue npodnemel. MO — reHeTnyecku MOIU(GUITUPOBAHHBIE OPTaHU3MBI
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlePKAHUE

OcHOBHBIE HaNPaBIICHUSI COBPEMEHHON OMOTEXHOIOTHH B MPO(ECCHOHAIBHOMN ACSITENFHOCTH YEIOBEKA.
Mertoabl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHKa OMOTEXHOJIOTMUYECKUX
U TEHETHMYeCKHX »JKcrmepuMeHToB. [IpaBmia moucka W aHanm3a OWOIKOJIOTHYECKOW WHGOpMAIUU
W3 Ppa3IMYHBIX KMCTOYHWUKOB (Hay4yHas W ydeOHO-HaydHas JIMTEpaTypa, CpPeACTBA MacCOBOU
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uHpopmanuu, ceth IHTEpHET U 1pyrue).
Pa3BuTHE MPOMBINIIICHHON OWOTEXHOJOTUH M €€ MPUMECHEHHWE B JKU3HU YEIOBEKa, TOWCK W aHAIU3
WH(POPMAIIUU U3 PA3ITUYHBIX HICTOYHUKOB (HAay4YHast U yUeOHO-HAy4HAs JINTEpaTypa, CPEICTBA MaCCOBOM
uH(popManuu, cetb UHTEpHET U ApyTHUe)

O60061eHue u Coneprxkanue y4eOHOro MaTepmuasa 2 OK-01, OK-02,
cucTeMaTU3aLus O6o006menne u cuctemMaru3anus 3HaHui. KOMITJIEKCHBIH 3a4eT ¢ OLEeHKOM. OK-04, OK-07
JHAHAH. JIP 9, 23, 30
KomnnekcHslit 3auer [IK 3.1
C OLICHKOM
IIpomexyTOoUHAsl ATTeCTALMSA B BH/e KOMILJIEKCHOI'O 324€eTa C OLEHKO

Hmoz Il cemecmpa: MakcumanbHasi yueOHas Harpy3ka (Bcero) 42

Oo0si3arenbHas ayUuTOpHas yueOHast Harpyska (Bcero) 36

IIPAKTUYECKUE 3aHATUS 10

nabopaTopHble 3aHATHS (PaOOTHI) 2

CaMOCTOSITeNIbHBIE PAOOTHI 6

IIpoMe:KyTOYHASA aTTECTALUA: KOMILUIEKCHBIN 3a4eT ¢ OLeHKOM
UTOoro 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IIPE/IMETA

3.1 TpeboBaHusT K MUHUMAJIBHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecneyeHn 0
YueOHblil mpeMeT peaniyercs B ydeOHOM KaOHHeTe 0e30MacHOCTH KU3HEAEATEIIbHOCTH.
O6opynoBanue yaeOHOro KabUHeTA!

— II0CaJI0YHbIE MECTa MO KOJUYECTBY 00yUYaIOUINXCs;

— pabodee MeCTO MpenoaBaTes;

— METOJMYECKUE MAaTEPUANTBI TIO TUCITUTUINHE.

Texnuueckue cpenacrBa oO0ydeHHss pabodero Mecta NpPEnojaBaTels: KOMIBIOTEPHOE
000py/I0BaHUE, COOTBETCTBYIOLIEE COBPEMEHHBIM TpeOOBaHMUSIM O€30IMaCHOCTH M HaJI&KHOCTH,
MpeyCMaTPUBAIOIIEE BO3MOKHOCTh MHOTO()YHKIIMOHAILHOTO HCIOJB30BaHUSI KAOWHETa C IIENBIO
M3Y4eHHUs Y4eOHOro MpeaMeTa, MyJIbTUMEANITHOe 000pyaoBaHKe (IPOEKTOP U MPOSKIMOHHBINA SKpaH
WJIM UHTEPAKTUBHAS JIOCKa), TOKAJIbHAS CETh C BBIXOJIOM B Internet.

HaumeHoBanue crenuaibHOrO TIOMEUIEHHS: YydeOHas ayauTopus M IPOBEICHUS
MPAKTUYCCKUX 3aHATHH, TPYNIOBBIX KOHCYIBTAIMHA, WHAWNBHAYAIBHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTpPOJIS, TMPOMEXKYTOYHOM aTTeCTallud, OCHAIleHHas OO0OpYyJOBaHMEM M TEXHUYECKHUMHU
CpelIcTBaMU OOydYEHUS, a TAK)KE YHTAJIbHBIA 3aJ, MOMEINECHUE /IS CaMOCTOSITEILHOW paboThI, C
noctynioM k cetn «Mutepuer» u OUOC. OcHalleHHOCTh: KOMIUIEKT y4eOHOU meOenu, HOyTOYK,
MPOEKIIMOHHOE 000pYI0BaHHE (MYIbTUMEIUNHBIN MPOEKTOP U SKPaH).

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

Microsoft Office 2010 Professional Plus (ITaket 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 popmare 3JIeKTPOHHOT0 00ydyeHHs ¢ ucnosb3osanuem J1OT

HeorpannuenHast Bo3MOXKHOCTh Joctyna obOydvaromerocss k OUMOC wu3 mr060it Touku, B
KOTOpPOM MMeeTcs TOCTYI K MH(POPMallMOHHO-TEIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT» (manee -
ceTb «MHTEepHEeT»), KaK Ha TEPPUTOPUH OpTaHMU3ALMH, TaK U BHE €€.

Hoctyn k cuctemam BuaeokoH¢pepenicsszn DMOC (MoOMIbHAS U IEKCTOMHAsT BEPCUU UITH
)K€ BEO-KIIUEHT).

3.2. UupopMmannoHHoOe oOecnedeHne peajn3alui NpPorpaMMbl

Jlia peanuzanuu nporpaMmbl 0MOIMoTeYHbIH (HOHT 00pa30BaTENbHON OpraHU3alu 10JKEH
UMETh T[eYaTHble W/WIM DJIEKTPOHHBIE 0Opa3oBaTelbHblE M HH(POPMALMOHHBIE PECYpPCHI,
pPEKOMEHTyeMble JIJIsl UCTI0JIb30BaHusl B 00pa30BaTeIbHOM IMpOIIecCe.

Ilepeyenr pexoMeHIyeMbIX Y4YeOHbIX W3IaHUI, JAONMOJHHUTEIbHOH JHUTepaTyphl
HNHuTepHeT-pecypcoB, 0a3bl JaHHBIX 0H0JIHOTEYHOr0 PoHIA:

OcHOBHBIC HCTOYHHMKH:

1. buonorust : 10-i kmacc : Oa3oBbIi ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py6uoB [u ap.] ; mon penakuueii B. B. Ilaceunuka. — 6-¢ uzn., crep. — MockBa
: IIpocemenne, 2024. — 223 c. — ISBN 978-5-09-112164-3. — Tekcrt : 35ekTpoHHBIH // JlaHb :
3JIEKTPOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/437336

2. buonorus: 11-if kmacc: 6a30BbI ypoBeHb : yueOHuUK / B. B. Ilaceunmk, A. A.
Kamenckwii, A. M. Pybuos [u np.]. — 6-e u3n., crep. — Mocksa : [Ipocsemienue, 2024. — 272 ¢. —



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

ISBN 978-5-09-112165-0. — TekcT : 37eKTpoHHBIi // JlaHb : 3JEeKTPOHHO-OMOIMOTEUHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/409211

JlonoJHUTeIbHbIE HCTOYHUKH

3. AragonoBa, . b. buonorus : 6a3oBblii ypoBens : yueOHuk / M. b. AradonoBa, A. A.
Kamenckuii, B. . CuBornazoB. — 2-e usg., crep. — Mocksa : IIpocBemenune, 2025. — 271 ¢. —
ISBN 978-5-09-121341-6. — TekcT : 37eKTpoHHBII // JlaHb : 3JeKTPOHHO-OMOIMOTEUHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/472913

4. Aradonosa, U. b. buosnorus : 6a30BbIii YpOBEHb : MPAKTUKYM : yueOHOe mocoowue / U. b.
Aradonoa, B. 1. CuBormnazos. — 2-¢ u3sn., crep. — Mocksa : [Ipocsemenue, 2025. — 112 ¢. —
ISBN 978-5-09-121342-3. — TekcT : 3neKTpoHHbIH // JIaHb : 37eKTpOHHO-OMOIMOTEeYHasl CHCTEMA.
— URL: https://e.lanbook.com/book/472916

Ilepuonuyeckue u3aaHus:

Hayka u xu3Hb

Ponnna

IMepeuensb npogeccHOHATBHBIX 623 JAHHBIX U HH(POPMANMOHHBIX CIPABOYHBIX CHCTEM:
1. DnekrtponHas wuH(poOpMalnuoHHas oOpaszoBarenbHas cpena OpHUIIC. - Pexwum pocryma:
http://mindload.ru/
CIIC «Koncynprant [lmrocy» - Pexxum nocryma: http://www.consultant.ru/
3. OBC Y4eOHO-MEeTOINYECKOro LEHTpa 1Mo 00pa30BaHUIO Ha JKEJIE3HOJO0POKHOM TPAHCIIOPTE
(OB YMII K/T) - Pexxum nocryna: https://umczdt.ru/
ObC u3narenscrBa «Jlanby»- Pexxum nocryna: https://e.lanbook.com/
3bC BOOK.RU- Pexum nmocrymna: https://www.book.ru/

N
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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 3a4emd ¢ OYeHKO.

Oob6masi/mpodeccnoHabHasA
KOMIIETeHIHs, TUYHOCTHbIE Pa3znen/Tema THun oneHOYHbIX MePONPUATHIA
pe3yabtatsl (JIP)
OK 01. P2: Tema 2.1-2.3 - YeTHBIH onpoc;
Brei6upars cniocoOwr pemenus | P3: Tema 3.1 - 3.3 - Penienrie mUTOreHETHYECKUX U
3a/1a4 npodeccuonanvuoit | P4: Tema 4.1 - 4.3 TEHETUYECKUX 3a/1a4 U
NEITEILHOCTHU P5: Tema 5.1 -5.3 COCTaBJIEHHE T€HOTUIINUYECKUX
IPUMEHUTEIBHO Kk | P6: Tema 6.1 - 6.2 CXEM CKpEIlMBAHUS;
pPA3JINYHBIM KOHTEKCTAM. P7: Tema 7.1 - 3acnymmBaHue COOOLICHUN WU
JP 9, 23, 30 P8: Tema 8.1 OIIEHKA MX IMOATOTOBKH;
P9: Tema 9.1 - Pesynprar BBIITOJIHEHU S
P10: Tema 10.1 MPAaKTUYECKON pabOThI;
- IlpakTuko-opueHTUPOBAHHBIE
3a/1aHus;
- ITon6op, aHaJIN3 u
npeoOpazoBaHue y4eOHOH
nHpopmanuu
OK 02 P1: Tema 1.1 - YeTHBIi onpoc;
Hcnons3oBath  coBpemeHHble | P2: Tema 2.1 - 2.3 - Pemienre HUTOreHETUYECKUX U
cpencTBa moucka, aHanmm3a u | P3: Tema 3.1 - 3.3 FeHEeTUYECKHX 3a1a4d U
uHTepnpetanuu uHpopmanuu, | P4: Tema 4.1 - 4.3 COCTABJICHHE T€HOTUITUYECKUX
151 uHpopmanmonnsie | PS: Tema 5.1 - 5.3 CXEM CKpEIIBaHMUS;
TEXHOJIOTUH 1 BblnoiHeHusa | P6: Tema 6.1 - 6.2 - 3acnymmuBaHHe COOOUICHUH W
3a7a4 npodeccuonanbHoit | P7: Tema 7.1 OIIEHKA UX MOJATrOTOBKH;
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;
- ITon6op, aHaIu3 u
npeoOpazoBaHue y4aeOHOMH
uHpopMauu
OK 04 P2: Tema 2.1 - 2.3 - YeTHbIi onpoc;
OddexTuBHO P3: Tema 3.1 - 3.3 - Pemienrie HIUTOr€HETUYECKUX U
B3alMOJIEICTBOBATE u | P4: Tema 4.1 -4.3 T€HEeTHYEeCKHX 3aJ1ad 1
paboratb B kosuektuBe U | P5:Tema 5.1-5.3 COCTaBJICHUE T€HOTUIINYECKUX
KOMaH/IE. P6: Tema 6.1 - 6.2 CXEM CKpEeIIUBaHUS;
JP 9, 23, 30 P7: Tema 7.1 - 3acnymmuBaHHe COOOIUICHUN W
P8: Tema 8.1 OIIEHKA MX IOJTOTOBKH,
P9: Tema 9.1 - Pesynbrar BBIIIOJIHCHUS
P10: Tema 10.1 MPaKTUYECKON paboThI;
- IIpakTuKO-OpHUEHTUPOBAHHbBIE
3a/laHus;
- [Ton6op, aHaImn3 u
npeoOpa3oBaHue y4aeOHOMH
uHpOopMauu
OK 07 P8: Tema 8.1 - YCTHBIN 0IIpoC;




ConeicTBOBaTh  COXPaHEHHIO

OKpYKaroleun Cpeabl,
pecypcocOepeKeHHUIO,

OPUMEHSTh 3HAHUS 00
U3MEHCHHUU KJIMMaTa,
IIPUHLIMIIBI OepexITMBOTO

MpOU3BOACTBA,  3(PPEKTHBHO
JICHCTBOBAaTh B YPE3BBIYANHBIX

CUTYaIUSIX.
JIP 9, 23, 30

P9: Tema 9.1
P10: Tema 10.1

- Pelienye UTOreHETHYECKUX U
FEHETUYCCKUX 3aJ1a4 U
COCTaBJICHHE T€HOTHIINYECKHUX
CXEM CKpeIlUBaHus;

- 3acnymmMBaHUE COOOIICHUH U
OIICHKA UX IMOATOTOBKH;

- Pesynbrar BBIIIOJTHEHUS
MPAKTUYECKON pabOThI;

- IIpakTUKO-OpHUEHTUPOBAHHBIC
3aJ]aHus;

- ITon6op, aHaIIN3 u
npeoOpazoBaHue yueOHOH
nHpopmauu

IIK 3.1. IlnanupoBaTs 1
OpraHU30BHIBATH PabOTY 1O
TPaHCHOPTHO-JIOTUCTHICCKOMY
obOcyxuBaHUIO B chepe
IPY30BBIX IIEPEBO30K

JIP 9, 23, 30

P9: Tema 9.1,
P10: Tema 10.1

- YCTHBIN 0npocC;

- Pemenne nuTOreHETHYECKUX M
TCHETHYECKUX 3a1a4 "
COCTaBJICHUE TeHOTUITHYECKUX
CXEM CKpEIINBaHUS;

- 3aciymmBaHue COOOLICHUH U
OLIEHKA MX TTOATOTOBKH;

- Pesynbrar BBITTOJTHEHUS
MPAaKTUYECKON pabOThI;

- IlpakTHKO-OpUEHTHPOBAHHBIC
3aJJaHus;

- ITon6op, aHaIun3 u
npeoOpazoBaHue y4aeOHOMH
uHpopMauu

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

3aHATUA.

5.2 AKTUBHBIE U MHTE€PAKTUBHBIE. POJIEBas UTPa




