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1 OBIIIASI XAPAKTEPUCTUKA PABOYEN IPOI'PAMMBI YYEBHOI'O IIPEJIMETA
OYII1.13 BUOJIOI'UA

1.1 Ob6aacTh npuMeHeHus padoyeil MpPorpamMMsbl

PabGouas mporpamma yuebnoro mpeamera OVYIL.13 buonorus sBisercss 4acTbio
nporpaMMbl cpeaHero oOmero oopazoBanus 1o crenuansHoctn CIIO  23.02.09
ABTOMaTHKa M TEJEMEXaHUKa Ha TpaHCIOPTe (KEIE3HOJOPOKHOM TPAHCTIOPTE)
(yrBepxkaeH npukazoM Munmnpocsemenuss Poccun ot 27.08.2024 Ne 608). PabGouas
nporpamma OVYIL13 buonorus paspaborana B cootBerctBuu ¢ dPI'OC COO (B
JACHCTBYyIOIIEH pedakuuu) W C  Y4eToM MpuUMepHOW palboued  MIporpaMMbl
oOmeoOpa3oBarenbHOM  gucuuIumHbel  «buosorus» g mpodecCUuoHATbHBIX
obpazoBarenbubix opranm3anuii PIIO (yrBepxmena mpoTtokosoM Ne6/2025 ot «18»
anpens 2025 t.).

[lpu peammzanuu paboyell HporpaMMbl MOTYT HCIOJb30BAaThCSl Pa3JIMUHBIC
oOpa3zoBarenbHbIE TEXHOJOTHH, B TOM YHCJE JUCTAaHIMOHHBIE OOpa3oBaTeNbHbIC
TEXHOJIOTUH, SJIEKTPOHHOE O0yUeHHe.

1.2 MecTo yueoHoro npeamera B ctpykrype OOII-IIIICC3:

B yueonsix mnanax OOII-IITICC3 yue6nsiit npenmer OVYIL. 13 buosorust BXoaur B
cocTaB oOmUX y4eOHBIX MPEIMETOB, (HOPMHPYEMBIX M3 00s3aTeIbHBIX IMPEIMETHBIX
obmnacteit ®I'OC cpexnero obmero oopazoBanus, 1 crienpanbHocTel CIIO. C yuaérom
npoQuiIsl 0OCBauBaeMOM CIIEIMATIHFHOCTH yU4eOHBIN MIpeIMeT peanu3yercs Ha 1 Kypce.

1.3 Ilnanupyemble pe3yabTaThl 0CBOEHHS y1e0HOr 0 MpeaMeTa:

1.3.1 eab yueOHOT0 peaMeTa:

Conepkanue mporpamMMbl 00I11Ie00pa30BaTEIbHON JAUCHUILIUHBI  «bHOJIOTHS)
HaMpaBJICHO Ha JTIOCTIKEHUE PE3YJIbTaTOB €€ N3YUYCHHS B COOTBETCTBUU C TPEOOBAHUSIMHU
OI'OC COO c¢ yuerom mnpodeccuonampHol HampasienHoctn DPI'OC CIIO. Ilems
M3y4YeHUS AUCHMIUIMHBI «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHHE 00YyUYarOIIUMHUCS
3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHATIHHOM OpPraHU3alMK )KUBBIX CUCTEM PA3HOTO paHra u
npuoOpeTeHne YMEHHM WCIO0JIb30BaTh OSTH 3HAHUSA [ TPAMOTHBIX JEHCTBUN B
OTHOIIICHUH 00BEKTOB KUBOU MPUPOIBI M PEIICHUS PA3TUYHBIX )KU3ZHEHHBIX MPOOIEM.

JlocTokeHue 1eaM W3y4eHUs JAUCHUIUTMHBI «buosiorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTCsl PEeIICHUEM CIIEAYIOLIMX 3a/1a4:

® OCBOCHHUE 00YYAIONIUMHUCS CUCTEMbI 3HAHUN O OMOJIOTUUECKUX TEOPUSIX, YICHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBWIaX, CIYXalMX OCHOBOW Jis

dhopMHpOBaHUS TPEICTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METoJax
HAy4YHOTO MTO3HAHUs, CTPOCHUH, MHOTOOOpa3uu U 0COOCHHOCTSX JKUBBIX CUCTEM PA3HOTO

YpOBHS OpTraHU3aIMH, BBIJIAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX UCCJICOBAHUSIX B
OHOJIOTHH;

e (opMupoBaHHE Yy OOYyYaIOIIMXCS TO3HABATEILHBIX, WHTEIUICKTYaIbHBIX H
TBOPUYECKHUX CIIOCOOHOCTEH B MPOIECCE aHaIM3a JaHHBIX O IyTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISJ0B, WJACH M TMOJIXOJ0B K M3YYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpTaHU3aluu;



® CTAaHOBJICHUE y 00yJaroImuxcs o01eil KyIbTyphl, (PYHKIMOHAILHON IPaMOTHOCTH,
pa3BUTHE YMEHHMI OOBSCHSATH M OIICHUBATH SIBICHUS OKPY’KAIOLIETO MHUpaA KUBOU

MPUPOJIbI HA OCHOBAHUH 3HAHUW U OTIBITA, IMOJTYUYEHHBIX MPU U3YYCHUN OMOJIOTHY;

e (opmupoBaHue 'y OOydarONMXCS YMEHUW  WUTIOCTPUPOBATH  3HAUYCHHE
OMOJIOTMYECKUX 3HAHMA B MPAKTUYECKOW MACSATENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOIOT Hil;

® BOCHOHTaHUE YOSKIEHHOCTH B BO3MOKHOCTHU MTO3HAHUS YEJIOBEKOM KUBOU

MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEHM, COOMFOACHUS STHIECKUX
HOPM

IIPY IPOBEACHUN OMOJIOTUYECKUX UCCIIEI0BAHU;

® OCO3HaHME IEHHOCTH OHOJOTHYECKUX 3HAHUM [JIsI TOBBILICHUS YPOBHS
AKOJIOTUYECKOU KYIbTYpPHI, Il GOPMUPOBAHUS HAYYHOTO MUPOBO33PCHNUS,

® TpUMEHEHHE MNPHUOOPETEHHBIX 3HAHWM W YMEHHM B TOBCEIHEBHOMW >KM3HU IS

OLICHKH ITOCJIEICTBUN CBOEHN AEATEIILHOCTHU 110 OTHOLIEHUIO K OKPYKAIOLIEN Cpelie,

COOCTBEHHOMY 3J0pOBbI0, OOOCHOBaHME U COOMIOACHHE Mep NPOPUIAKTUKU
3a00s1eBaHUil.

1.3.2 B pe3yabTaTe 0CBOEHHS Y1€OHOTO NpeaMeTa 00y4aAr0MUICS T0JIKEeH

yMeTh:

— ONpEeAeNsiTh KUBbIE OOBEKTHI B TNPHUPOJIEC; MNPOBOAUTH HAOMIOAEHUS 3a
PKOCUCTEMAaMU JJIi BBISIBJICHUST €CTECTBEHHBIX M AHTPOIOTEHHBIX H3MEHEHUH,
MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOICHUN;

— MPOBOJUTH MPOCTEHIIINE OMOJOTHUECKUE IKCTIEPUMEHTATbHBIE NCCICA0OBAHUS C
co0I01eHneM TpaBui 0e301acHOTO oOparieHus: ¢ 00beKTaMu U 000PY0BaHUEM;

— HCMOJIb30BaTh HMHGOPMAIMIO OHOJIOTHYECKOT0 XapakTepa W3 Pa3IMYHBIX
HCTOYHUKOB;

— TMPOTHO3HMPOBATh IOCJEICTBUS CBOEH JNIEATEIbHOCTH 10 OTHOLIEHHIO K
OKpY>KaroIel cpeae, COOCTBEHHOMY 3J0POBBIO; 00OCHOBBIBaTh M COOJIIOIaTh MEPHI
poQUIaKTUKK 3a00JICBaHUM;

3HATh:

— CTpPOEHHE, MHOrooOpaszne U OCOOEHHOCTH >KMBBIX CHCTEM Pa3HOrO YpPOBHS
OpraHu3aly, 3aKOHOMEPHOCTU MPOTEKAHUS OHOJOTHYECKUX MPOLIECCOB U SIBJICHUH B
OKpYKalolllel cpeie, LENOCTHYI0 HaydyHyl0 KapTHUHY MHpPaA, B3aUMOCBS3U W
B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAUUMOCTh JOCTWKEHU OHOJOTMYECKOW HAyKu M TEXHOJOTHWA B
NPAKTUYECKON JIEATENbHOCTH YENOBEKa, PAa3BUTHH COBPEMEHHBIX MEIMIMHCKUX
TEXHOJIOTUH U arpoOHUOTEXHOJIOTHl.

1.3.3 Ilnanupyemblie pe3yJabTaThl OCBOEHHUS 001Ie00pa3oBaTEIbLHOIM
aucaumiInHbI B cooTBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme kommereniun (naiee — OK) u nmpodeccuonanbHbIe KOMIETEHINHU (1a1ee —
I1IK) ®I'OC CIIO B COOTHECEHUU C JIUYHOCTHBIMHU, METANIPEIAMETHBIMHU U MPEIMETHBIMU
pesynabTatamu o0ydeHus: 6azoBoro ypoBHs (nanee — [IP6) ®I'OC COO npencTaBicHbI B
TabJymne:



Kon u Ilnanupyemble pe3yJbTaThl 0CBOEHHUS TUCHUTIIMHBI

HaNMeHOBaHHUe

(opMupyeMBIX O6ume? JucuuninHapHbre’

KOMIIe Te HIU
OK 01. BeiOupats | JIuuHoCcTHBIE pe3ynbTaThl JOKHBI oTpaxaTh B dacTu: | [IP6 1. ChopMupoBaHHOCTh 3HAHMII O MecTe M pPOJIM OUOJIOTHMH
CHocoObl  pemieHus | TPYIOBOTO BOCIUTAHUS: B CHCTEME HAay4YHOTrO0 3HaHUS;, (YHKIMOHAIBHOW TPAMOTHOCTH
3a71a4 - TOTOBHOCTb K TpPYHY, OCO3HAaHHE LIEHHOCTH MAacTepCTBa, | YeJOBeKa AJIS pEeleHUs KU3HEHHBIX IPOOIeM.
npogeccHOHaNbHON | Tpynoooue; [TP6 2.CopMHpOBAHHOCTH yMEHHS paCKpbIBaTh COZIEp)KaHUE
JeSITEIIEHOCTH - TOTOBHOCTh K aKTUBHOHM JAEATEIFHOCTH TEXHOJIOTHYECKOH | OCHOBOIIONATAIONMX OMOJIOTHYECKUX TEPMUHOB M TIOHSATHH: KU3Hb,
IPUMEHUTEIBHO u COLMATIbHOM HaIpaBJIEHHOCTH, CIOCOOHOCTD | KJIE€TKA, TKaHb, OPraH, OPraHW3M, BHJI, MOMYJSLMS, HKOCHCTEMA,
K pa3IMYHBIM | HHUIIMUPOBATH, INIAHUPOBATh M CAMOCTOSATEIBHO BBINMOIHATE | OMoLieH03, Onochepa; Metabonu3M (0OMEH BELeCTB
KOHTEKCTaM TaKylo JIeSITeIbHOCTD; W TMpPEeBpaIliCHUE YHEPTUH), TOMEOCTa3 (CaMOpEryisaius), OMOCHHTE3

- HMHTEpeC K pasauyHbiM cdepaM mpodecCHOHATBHOM
NEeSITETTBHOCTH.

MertanpeaMeTHbIE pe3yabTaThl JOJIKHBI OTPAXKaTh:
OByafieHue YHUBEPCATLHBIMU YI€OHBIMH ITO3HABATEIEHBIMU
JICUCTBUSIMH ;

a) 0a30BbIC JIOTHYECKUE JCHCTBUS:

- CaMOCTOSITENIbHO (OPMYITHPOBATH M AKTyaTM3UPOBAThH
mpo0ieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MpPU3HAK WM OCHOBAHUSA
JUTsL CpaBHEHU S, Ki1acCU(MKAIIUU ¥ 0000IICH S,

- OTIPENETIATH IEH ACSITeIbHOCTH, 3371aBaTh ITapaMeTPhI

Y KPUTEPUU UX JTOCTHKEHUS,

- BBISBIISATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHSI

B pacCMaTpPUBAEMBbIX SBJICHUSIX;

- BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh, OIICHUBATH
COOTBETCTBHUE pE3yJIbTATOB IIEsIM, OIICHUBATh PHUCKU
MOCJIEJICTBUI ESTETbHOCTH;

0) Oa30BBIC UCCIICIOBATEIBLCKUEC JICHCTBHUS:

- BJIaJIETh HABBIKAMH Y4€OHO-HCCIICIOBATEIHCKON

Oenka, CTPyKTypHash OpraHM3alMs >KUBBIX CHUCTEM, IMCKPETHOCTb,
CaMOperyJIsLHs, CaMOBOCIIPOU3BECHUE (penpoaykuus),
HAaCJIEICTBEHHOCTb, H3MEHYMBOCTb, JHEPrO3aBUCUMOCTb, POCT U
pa3BUTHE, YpPOBHEBASI OPraHU3ALIM.

[TP6 3.CopMHpOBaHHOCTH yMEHHSI pACKpPBIBATh COZAEp)KaHUE
OCHOBOIOJIAraloMx OMOJIOTMYECKUX TEOPHI U TUIIOTE3: KIETOYHOM,
XpOMOCOMHOM, MYTallHOHHOW, 3BOJIOLMOHHON, HNPOUCXOKIACHUS
KHU3HU U YeJIOBEKa.

[TP6 4.ChopMHPOBAaHHOCTh YMEHUS pacKpbIBaTh
OCHOBOIIOJIararope OMOoJOrMYecKue 3aKOHbI U 3akoHOMepHocTH (I
Menpens, T. Moprana, H.JM. BasunoBa, 3. T'ekkens,
®. Mromnepa, K. bopa),rpanunbl UX NPUMEHUMOCTH K JKUBBIM
CUCTEMaM.

ITP6 S.IIpuoGpereHue ompiTa MPUMEHEHHMS] OCHOBHBIX METOJIOB
HAy4YHOTO TO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHH: HAOIIOIEHUS

Y ONMCAHMS KUBBIX CUCTEM, IIPOLECCOB U SIBJICHUI; OPraHU3aLluU U
IPOBEJCHHS OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUIKEHUS THIIOTES,
BBISIBJICHUSI 3aBUCUMOCTH MEXJy HCCIEAYEMbIMH BEIMYMHAMM,
00BbsSICHEHUS IIOJIY4EHHBIX pE3YJILTAaTOB

2VKa3pIBAlOTCS JTMUHOCTHBIE U METanpe/MeTHbIe pesybratsl u3 ®IOC COO, B GopMHUPOBAHHH KOTOPHIX ydacTBYeT 0611e06pa3oBaTebHas MMCIHILIA Ha.

3 Iuctummuapubie (IpeIMeTHBIE) Pe3yIbTaThl YKA3bIBAIOTCA B COOTBETCTBHHU C MX MOJHBIM mepeudeM Bo ®I'OC COO. IIpenmeTHsie pesyibTatel 6a3oBoro yposas (ITP6)
nyMepytotes B cootBerctBud PI'OC COO (Ilpuxaz MunoOpHayku Poccun ot 17.05.2012 Ne 413 (penmakuus ot 27.12.2023 r.).




U TPOCKTHOW JIESITEIBHOCTH,
npobiewm;

- BBIABJISATH HpI/I'—II/IHHO-CJ'IGI[CTBeHHI)IC CBsI3U

Y aKTyallu3UpOBaTh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y

cec peLHeHI/ISI, HAaXOAUThb apI‘YMGHTBI IJIA A0Ka3aTCJIbCTBaA
CBOUX YTBEPXKICHUM, 3aqaBaTh IapamMeTpbl U KPUTEPUH
peleHus;

- aHaJII/IBI/IpOBaTI) HO.Hy‘-IeHHI)IC B XoIeE peHIeHI/ISI 3a1a4n
pe3yabTaThl, KPUTHYECKH OIIEHWBATh WX JOCTOBEPHOCTH,
HpOI‘HOBI/IpOBaTB N3MCHCHHUEC B HOBBIX YC.HOBI/ISIX;
pa3zpabarbiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YUETOM aHAIIN3a
HMMEIOIIMXCS MaTepUabHBIX U HEMaTepUaIbHBIX PECYPCOB;
- YMeTB HepeHOCI/ITB 3HAHUA B HO3HaBaTeJIBHyIO

Y MPAKTUYECKYI0 00JIaCTH KU3HEACATCILHOCTH;

- yYMETh HMHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obOacrei;

- BBIJIBUTaTh HOBBIE WJIEH, MpeaIaraTb OPHUTHHAIIBHBIC
MOAXOMABI M PeICHUS

HaBBIKAMU  pa3pelleHUs

1 (OPMYITUPOBAHUS BBIBOJIOB C HCITOJIb30BAHUEM HAYyYHBIX IIOHSATHH,
TEOPUH U 3aKOHOB.

I[1IP6  6.CPopMUpPOBAHHOCTH yMEHUS BBIJEIATh CYIIECTBEHHBIC
NPU3HAKH BUPYCOB, KICTOK MPOKAPUOTH 3YKAPUOT; OJHOKICTOYHBIX
U MHOTOKICTOYHBIX OpPraHW3MOB, BHUJOB, OHOTCOIICHO30B U
OKOCHCTEM; OCOOCHHOCTH  TIPOIIECCOB OOMEHa BEIIECTB W
MpEeBpallicHus] PHEPIUM B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO U
JHEpPreTHYeckoro  oOMeHa, XeMOCHHTe3a, MHUTO03a, Meho3a,
OITOJIOTBOPEHHUSI, PAa3BUTHS W Pa3MHOKEHUS, WHIMBUIYATEHOTO
pa3BuUTHS oOpraHu3Mma (OHTOreHe3a), OOpHOBI 3a CYIIECTBOBAaHUE,
€CTECTBEHHOTO 0TOOpa, BHJI000Pa30BaHMS, IPUCITOCOOICHHOCTH
OpPraHU3MOB K cpejiec OOUTaHUS, BIUSHUS KOMIIOHEHTOB YKOCHCTEM,
AHTPOITOTEHHBIX M3MCHCHU I
B DKOCHCTEMaX CBOCH MECTHOCTH,

KPYroBOpOTa BEILIECTB U MPEBpaIlieHue SHEPTUU B Ouocdepe.

[TP6 7.ChopMHUPOBAHHOCTH YMEHUSI TPUMEHSTH TIOTyICHHBIC 3HAHUS
JUIE  OOBSICHEHUSI OHMOJOTUYECKUX TIPOIIECCOB U SIBJICHHM, JUIS
MPUHATUS TPAKTUYECKUX PEIICHUI B TOBCETHEBHON KU3HU

C IeNbI0 oOecredeHnst OE30MaCHOCTH CBOETO 370POBBS U 37I0POBBS
OKPYKAIOIIMX JIt0JIeH, COOMIOAEHHS 37I0POBOTO 00pasa KU3HU, HOPM
rPaMOTHOTO TIOBEACHUS B OKPYXKAIOLICH IPUPOJHOU  CPEAE;
NOHMMaHHEe  HEOOXOJMMOCTH  HCIIOJNB30BAaHUS  JIOCTHIKCHHI
COBPEMEHHOU OHONOTMU M OWOTEXHONOTHH Ui PallOHAIBHOTO
MIPUPOJIOTIOTH30BAHUS.

ITP6 8.CopMHUpOBAaHHOCTH YMEHHS peIiaTh OMOJIOTHYECKUAE 3a/1auH,
COCTaBIISATh TEHOTUITUYECKIE CXEMbI CKPEIIMBAHUS

JUIST Pa3HBIX THUIIOB HACJICJJOBAaHUS TPU3HAKOB Y OPTaHHU3MOB,
COCTaBJISITh CXEMbI TIEPEHOCA BEIICCTB W DHEPTUU B IKOCHCTEMAX
(enu mMUTaHUS, TUIIEBHIE CETH).

I[IP6  9.ChopMHUpOBAHHOCT, YMEHUM KPUTHYECKH OILICHUBATh
uHpOpMAIUI0  OMOJNIOTMYECKOTO  COJIEP)KaHUs,  BKIIOYAOIIYO
MICEBIOHAYYHBIC 3HAHWUS W3 PAJIMYHBIX HCTOYHHKOB (CpencTBa
MaccoBod  WHGOpPMAIIMKM,  HAYYHO-TIOMYSPHBIE  MaTEpHAbl);
UHTEPIPETUPOBATH THUYECKUE ACTIEKThI COBPEMEHHBIX
HCCIIEIOBAaHMIE B OMOJIOTMM, MEIUI[MHE, OHOTEXHOJOINH,
paccMaTpuBaTh r7100aTbHBIC IKOJIOTHUYECKU e poOIIEMBI
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COBPEMEHHOCTH, (JOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO.

I[1IP6 10. CdopMupOBaHHOCT, YMEHHH CO3/1aBaTh COOCTBEHHBIC
NUCbMCHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE OHOJOTMYECKOM
WHQOpPMAITUN U3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO HCIIOJIB30BATh
MOHSTUMHBIN anmapar OuoJIOTHH

OK 02.
Ucnonp3oBath
COBPEMEHHbIE
CpeAcTBa  TOHUCKa,
aHajiau3za

U UHTEpHpeTanuu
uHpopmauu

U UH(pOpMAIIMOHHbIE
TEXHOJIOTUU TUIS
BBITIOJTHCHUS  3a/1a4
npodeccuoHaIbHON
JESITeTbHOCTH

JINYHOCTHBIE PEe3yAbTaThl JIOJIKHBI
IIEHHOCTH HAyYHOTO TTO3HAHUS:
-c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd W OOIIECCTBEHHOMN
MPaKTHKH, OCHOBAHHOTO Ha  Juanore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO MecTa
B MTOJIMKYJIETYPHOM MHpE.

MertanpeameTHble pe3yabTaThl TOIKHBI OTPaXKaTh:
OBnageHue yHHBEPCATLHBIMU YU€OHBIMH TO3HABATEILHBIMU
JIEACTBUSIMU :

B)paboTa ¢ mHpopMaIue:

OTpaXaTb B YaCTHU:

- BIIAJIETh ~ HAaBBIKAMM  TOJY4eHHs  HHGOpMAIU
W3  HWCTOYHHMKOB  pa3HBIX  THIOB,  CaMOCTOSITEIBHO
OCYILECTBJIATh ITOUCK, aHanus, CUCTEMATHU3AL U0

W MHTEpIpeTanuio HH(opManuy pasinyHbIX BUIAOB U (Gopm
NIPEACTaBJICHUS,

- OIIEHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh MH(OpMaInu,
€€ COOTBETCTBHUE IPABOBBIM U MOPAIBHO-3THYECKMM HOPMaM

[TP6 1. ChopMupoBaHHOCTH 3HAHHUI O MECTE U POJIU OMOJIOTHU

B CHCTEME HAay4HOTO 3HaHHUS;, (QYHKIMOHAIBHON TIPaMOTHOCTH
YeNoBeKa Ui PelieHUs )KU3HEHHBIX ITPOoOIeM.

[TP6 7.ChopMUpPOBAHHOCTH YMEHHS IPUMEHSTh TOJTYYEeHHBIC 3HAHUS
Uit OOBSICHEHHS OWMOJOTMYECKUX IPOLIECCOB U SIBICHMH, s
MPUHATUS TPAKTUYECKUX PEICHUI B TOBCEHEBHON KU3HU

C 1enblo obecrieueHus OE30MIaCHOCTH CBOETO 370POBbSI U 370POBBS
OKPYKAIOIIMX JIt0JIeH, COOMIOAEHHS 37I0POBOTO 00pasa KU3HU, HOPM
TPAMOTHOTO IIOBEJAEHHUS B OKPYXAIOWIEW IPUPOJHON  Cpene;
NOHMMaHHEe  HEOOXOJMMOCTH  HCIIOJNB30BAaHUS  JIOCTHIKCHHIA
COBPEMEHHOU OHONOTMU M OWOTEXHOJOTHH i1 PalOHATBHOTO
PHUPOJIOTIONH30BAHUS.

I[1IP6 10. CdopMupoBaHHOCT, YMEHHH CO3/1aBaTh COOCTBEHHBIC
NUCBMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE OHMOJOIMYECKOM
uH(OpMauu U3 HECKOJIBKHX MCTOYHUKOB, TPAMOTHO HCIIOJIB30BATh
MOHSTUMHBIN armapar OuoJIOTHH

OK 04. D¢ddexruBHo
B3aUMOJICVICTBOBATH
u paborath

B KOJUIEKTUBE

Y KOMaHJIe

JInyHOCTHBIE pe3ylnbTaThl JOJKHBI OTpaXkaTb B YacCTH:
IICHHOCTH HAyYHOTO TIO3HAHUS: OCO3HAHWE I[EHHOCTH
HAy4dHOW  JCSITENbHOCTH, TOTOBHOCTh  OCYIIECTBJISTH
MPOEKTHYIO 51 U CCIIEIOBATENBCKYIO EeITENBLHOCTD
WHJIWBUIYALHO U B TPYIIIIC.

MeranpeaMeTHbIe pe3yabTaThl JOJIKHBI OTPaXKaTh:
OBnaacHue VHUBEPCATbHBIMH KOMMYHHKAaTHBHBIMHU
NEUCTBUSIMU

0) COBMeCTHasl JACSITEIbHOCTb:

- TOHUMATh U MCTIOJB30BATh MPEUMYIIECTBA KOMAH THOM

Y WHIUBUYAIBHOU pabOTHI;
- NpUHUMATh  IIeNH

COBMECTHOM ACATCIbHOCTH,

[1P6 5.IlpuobpereHue ombITa TPUMEHEHUS OCHOBHBIX METOOB
HAay9HOTO ITO3HAHWS, HMCIOJIb3YeMBbIX B OWOJIOTHH: HAOIIOICHUS W
ONMCAHUS KUBBIX CHUCTEM, IPOLECCOB W SIBJICHHWI; OpraHU3aluy U
MPOBEICHUS OMOIOTHYECKOTO DKCIIEPUMEHTA, BBIIBUKCHUS THTIOTE3,
BBISIBIICHUSI 3aBUCHMOCTH MEKIYy HCCIEAYEMbIMUA BEIMYMHAMU,
00BSICHEHH S TIOJYYEHHBIX PE3yIbTaTOB

1 (GOpMYTHPOBAHUS BBIBOJIOB C UCITOJIb30BAHNEM HAYIHBIX TTOHSTHH,
TEOPUI U 3aKOHOB




OpraHU30BBIBATH U KOOPJIMHUPOBATH ACHCTBUS

0 €€ JOCTHXKEHUIO: COCTaBJIATh IUIaH  JCHCTBUA,
pacnpeneniarb poiad € y4€TOM MHEHHH  Y4aCTHUKOB
00CYyXJIaTh pe3yJabTaThl COBMECTHOI pabOThI

OK 07. | JluunocTHBIE peE3yAbTaTHl JOJDKHBI OTpaxarb B dYactu: | [IP6 S.IIpmoOpereHue ombiTa TPUMEHEHHUS OCHOBHBIX METOJOB
CogeiicTBOBaTH JKOJIOTUYECKOTO BOCIIUTaHHUS:- c(OpMHPOBAHHOCTb | HAYYHOT'O MO3HAHMS, UCIOJIB3YEMBIX B OMOJIOTUU: HAOIIOAECHUS
COXpaHEHUIO 9KOJIOTMYECKOM KyJIbTYphl, IOHUMaHUE BIUSHUS COLIUAIBHO- | U ONMMCAHUs KUBBIX CUCTEM, IIPOLIECCOB U SBJIEHUN; OPraHU3aluU U
OKpY Karowen SKOHOMHUYECKHUX IMPOLECCOB HA COCTOSITHUE TPUPOAHOU MIPOBEACHUS OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIABUKEHUS TUIIOTES,
Cpensl, U COLIMAIIHOW cpenbl, OCO3HAHME ITI0OAIbHOIO XapakTepa | BBISBJICHUS 3aBUCHMOCTH MEXAy HCCIeAyeMbIMU BEIMYHMHAMU,
pecypcocOepexeHn 9KOJIOTUYECKUX TTPOOIeMm; OOBSICHEHUS TIOJYICHHBIX PE3yIbTaTOB
10, IPUMEHATh | -  IJJAaHUPOBAHME W OCYLIECTBICHHE JACHCTBUH B | U (OPMYIUPOBAHUS BBIBOJOB C UCIIOJIB30BAHUEM HAyYHbBIX [IOHATHH,
3HAHUS OKpY)KAIOILIEH Cpele Ha OCHOBE 3HAHUs LIEJIEH YCTOWYMBOIO | TEOPUM U 3aKOHOB.
00 W3MEHEHHUM | Pa3BUTUS YEJIOBEUYECTBA, [TP6 6.CPopMHpPOBAHHOCTH YMEHHUS BBLIACIATH CYIICCTBEHHBIC
KIMMaTa, NIPUHLIMUIEI | - AKTMBHOE HENPUITHE JCUCTBUN, NPUHOCALMX Bpel | IPU3HAKKM BUPYCOB, KIETOK IPOKAPHOTU YKApPHOT; OJHOKIETOYHBIX
OepexIIMBOro OKpYXKAIOILlEH Cpefe; U MHOTOKIETOYHBIX OpPraHU3MOB, BHJIOB, OHOIEOIICHO30B H
IIPOU3BOJICTBA, - YMEHHE IIPOTHO3UPOBATH HeOJIaronpusTHBIE | DKOCUCTEM; OCOOEHHOCTH  IpOIECCOB OOMEHa BEIIECTB U
3(pPeKTUBHO 9KOJIOTUYECKUE MOCIEICTBUS NMPEAPUHUMAEMbIX AEHCTBUM, | IPEBPAIEHUs] SHEPIMM B KIETKe, (POTOCHHTE3a, MIACTUYECKOTO U
JIeIICTBOBATh MIPEA0TBPALATh HX; DHEPreTHYecKoro  oOMeHa, XeMOCHMHTE3a, MHTO3a, Meio3a,
B Ype3BbIUYANHBIX | - pPACUIMPEHHE OIbITa JESITEIbHOCTH  HKOJOTHMYECKOM | ONJIOJOTBOPEHHUS, Pa3BUTHUS U PA3MHOXKEHUS, HHIWUBUIYaTbHOTO
CUTYalUsX HaIlpaBJIEHHOCTH. pasBUTHs Opranu3Ma (OHToreHesa), OopbObI
MeranpeameTHble pe3yabTaThbl JOJKHBI OTPAXKaTh: 3a CYIIECTBOBAHHE, €CTECTBEHHOTO OTOOpa, BHI000pa3oBaHU,
OsnageHue YHHUBEPCAIbHBIMH KOMMYHUKaTUBHBIMM | IPUCIIOCOOJIEGHHOCTH OpPraHU3MOB K Cpele OOWTaHHUs, BIUSHUSA
JNEUCTBUSAMU: KOMIIOHEHTOB JKOCHCTEM, AHTPOIIOTEHHBIX M3MEHEHU I
0) COBMECTHasl I€ATEIIbHOCTb: B DKOCHCTEMAaxX CBOEH MECTHOCTH,
- TOHHMMAaThb U HCIIOJIb30BaTh IMPEUMYLIECTBA KOMaHAHOM | KpYrOBOpOTa BEIUECTB M MpEBpalleHUE SHEPTHUHU B buocdepe.
Y UHJUBUyaTbHOU palboTHI, ITP6 7.ChopMupOBaHHOCTh YMEHUSI IPUMEHSITH IMOJTY4CHHbIEC 3HAHUS
- MPUHUMATh e COBMECTHOM JESATEIIBHOCTH, | Il OOBSICHEHUsI OWOJOTUYECKUX TMPOIECCOB W SBJICHUU, IS
OpraHHU30BBIBATh u KOOPJIMHHUPOBATH NEUCTBUS | NIPUHATUSA MPAKTUYECKUX PEIIEHUM B IIOBCEAHEBHOM JKU3HHU
M0 €€ JOCTHKEHHMIO: COCTaBIATh IUTAaH JCWCTBHM, | C LETbI0 oOecnedyeHns 0e30MacHOCTH CBOETO 3I0POBBS M 30POBbS
pacrpeneniartb poOJIM  C  Y4€TOM MHEHUH YYaCTHHKOB | OKPYKAIOIMX JIFOJEH, COONIOEeHUs 310pOBOTo 00pasa *KHU3HU, HOPM
00CYXXaTh pe3ylbTaThl COBMECTHOM pabOTHI ITPaMOTHOIO IIOBEJIEHHUS B OKPYKAIOIIEW IPUPOJHOU  CpEXE;
MIOHMMaHWE  HEOOXOJUMOCTHM  MHCIIOJB30BAaHUSA  JOCTUIKEHUU
COBpPEMEHHOW OuoNoruu M OMOTEXHOJOTWH Uil paldOHAIBHOTO
IIPUPOAOIOIB30BAHUS
IK 2.1. | JIuyHOCTHBIE pe3yibTaThl JOJKHBI oTpaxarb B 4actu: | [IP6 7.CopMupoBaHHOCTH YMEHUS IPUMEHSThH OJy4YeHHBIE 3HAHUS
Ocy1ecTBisATh JKOJIOTHYECKOTO BOCIIUTaHHUS:- c(OPMHPOBAHHOCTD | /Ui OOBSICHEHUSI OMOJOTMYECKUX TIPOIECCOB U SBJICHHH, Ui
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ompeeacHue u
YCTpaHEHHE OTKA30B
B paborte
CTaHI[MOHHBIX,
IEPErOHHBIX,
MHKPOIIPOLIECCOPHBI
X nu
JIUNATHOCTUYCCKUX
CHUCTEM aBTOMATUKUA.

9KOJIOTUYECKON KylbTyphl, IOHMMaHUE BIUSHUS COLIMAIBHO-
SKOHOMHUYECKMX IIPOLIECCOB HA COCTOSIHUE MPUPOIHOMN

U COLUUAJIBHOM Cpelbl, OCO3HAHUE ITI00AIbHOTO XapakTepa
9KOJIOTUYECKUX Mpobiiem;

- IUIAaHUPOBAHME M  OCYLIECTBIECHHE  JICUCTBUU B
OKpYXKaloIlel Cpelie Ha OCHOBE 3HAHMS LIEJIEH YCTOMYHBOIO
Pa3BUTHS YEIOBEUYECTBA;

- AaKTMBHOE HENpUATHE JCUCTBUH,
OKpYXKalollel Cpese;

- yYMEHHE IIPOTHO3UPOBATH HeOIaronpusTHbIE
JKOJIOTHYECKHE TTOCIIEICTBUS MPEAIPUHUMAEMBIX IEHCTBUM,
IPEAOTBPALIATD HX;
- pacumMpeHHue
HaIlPaBJICHHOCTH.

MNPpUHOCAIIMX BPECA

ONbITA JEATEILHOCTA  JDKOJIOTMYECKOU

NPUHSTHS TPAKTUYECKUX PEIMICHUH B TTOBCETHEBHOM JKU3HH

C LeNbI0 obecreyeHust Oe30IacHOCTH CBOETO 30POBBS M 370POBbS
OKPYKaIOIMX JIFOJICH, COOMI0IEHHsT 3M0pOBOTO 00pas3a KU3HU, HOPM
IPAMOTHOTO TIOBEACHUS B OKPYXKAWIICH MPUPOJHOU  Cpeie;
MOHMMaHUE  HEOOXOJMMOCTH  HCIOJB30BAHUS  JOCTHIKECHUU
COBPEMEHHOM OWOJOTMM U OWOTEXHOJOTHH ISl PalMOHAIBHOTO
MPUPOJIOIOIH30BAHUS.

[IP6  9.ChopMUpPOBAaHHOCTH YMCHUH KPUTHYECKH OICHUBATH
WHPOPMAIIUIO  OMOJIOTUYECKOTO  COJACpP)KAaHUS,  BKIHOYAIOIIYIO
MICEeBIOHAYYHBIE 3HAHWUS W3 PA3IUYHBIX HCTOYHHUKOB (CpencTBa
MaccoBOW  WMHQOpPMAIMH,  HAYIHO-TIOMYIIIPHBIC  MaTEPHAIIBI);
UHTEPIPETUPOBATH STHYCCKHE ACTICKTBI COBPEMEHHBIX
HCCIACAOBAaHUNA B  OHOJOTMH, MEIUIIMHE, OHOTCXHOJIOTHH;
paccMaTpuBaTh 100aJIbHBIC AKOJIOTHYECKHE poOIIEeMBI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO.




2 CTPYKTYPA U COAEP)KAHHUE YYEBHOI'O ITPEIMETA

2.1 O0bem yyeOHOrO mpeaAMeTa U BUABI y4eOHOI padoThl

Bup yyeOHol padoThI Obném B
yacax
MakcumasbHas ydeOHas Harpy3ka (Bcero) 72
B T.4.
O0BéMm o0pa3oBaTeIbHOI NPOrpaMMBbl y4eOHOM IMCHUININHBI (peaMeTa) 61
B T.4.
Ocnoenoe cooeprcanue o1
B T.4.
TeopeTudeckoe oOydeHHEe 39
MPAaKTUYECKUE 3aHSATHS 10
nabopaTopHbIE 3aHATHS 2
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 10
B T.U..
TEOPETHYECKOE OOYydeHHE 2
MPAKTUYECKUE 3aHATHS 6
nabopaTOpHBIC 3aHITHS 2
CamocrosiTesibHast padoTa od0yuaromerocst (Bcero) 11

Ilpomesrrcymounas ammecmayusn 6 ghopme ouggepenyuposannozo 3auema (2 cemecmp)




2.2 TemaTu4yeckuii IiaH u cogep:xxkanue yaeoHoro npeamera OYIL13 buosaorus

H 4 ®opmupyemble
anMeHoBaHue pa3neiioB | CoaepxkaHue yueOHOro MarepuaJjia (0CHOBHOE U MPo(eCCHOHAIBLHO OpUEeHTHPOBAHHOE)”, Oo0bem KOMITeTe HITHII
U TeM JadopaTopHble U NMPAKTHYECKHE 3aHATHS, IPUKJIAJTHON MOAY.Jb (IPU HAJTHYUH) 4acoB
1 2 3 4
1 cemecmp 30
OcHOBHOE cojiep:KaHue
Pa3ne 1. buogorust kak Hayka. 2JKuBble cHCTeMBI H X OPraHU3alus 3 OK 02
Tema 1.1. 3
buosorus Copepxanue y4eOHOro MaTepuajia 2
B cucreMe Hayk. O0mas | buonorus — Hayka o ®uBoil npupoae. CBs3u OHOIOTHE C OOUIECTBEHHBIMHU, TEXHUYSCKUMHU U
XapaKTepPUCTHKA KH3HH | IPYTUMH €CTECTBEHHBIMH HaykamH, ¢uiiocoduei, pelmuruend, STUKOW, SCTETUKOW W IPaBOM.
Posnp Ouwonmormu B (opMHUpPOBaHMHM COBPEMEHHOM HaydHOH KapTHHBI Mupa. Cucrema
OMOJIOTHYECKUX HaYK.
MeTtoapl mo3HAHUS KXUBOW MNPUPOAbI (HAOIIOJEHUE, HKCIEPUMEHT, ONMUCaHUe, U3MEpEHUe,
KIacCH(UKALIHs, MOJICIIMPOBAHHE, CTATUCTHYECKAast 00pabOTKa TaHHBIX).
JKupbie cuctemspl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHust Onosoruu. OTIMYHE )KUBBIX CHCTEM OT
HeopraHuyeckoi npuposl. CBolcTBa OHocucTeM U UX pasHOOOpasue.
YpoBHU opraHu3auu OMOCUCTEM: MOJIEKYISIPHO-TEHETUYECKU M, KIIE€TOYHBIN, OPraHM3MEHHBIH,
MONYJISIIMOHHO-BU0BOM, IKOCUCTEMHBIHN (OMOT€OIEHOTUYECKUH ), OMOCHEpHBIH.
CamocrosiTesqibHast padota o0yuyarommxces Nel 1
1. 3anonHeHue TaOIMIBI C OMUCAHUEM METOJ0B MUKPOCKOIIMPOBAHUS C UX JOCTOMHCTBAMHU U
HEJIOCTaTKAMH.
2. 3anonHenue Tabnuibl «BKIa YYeHBIX B Pa3BUTHE OMOIOTHI.
3. 3anoHeHne CPaBHUTEIBLHON TAOJMITBI CXOJICTBA U PA3TUYUN )KUBOTO M HEKHUBOTO.
Paznes 2. XuMn4yecKHii cOCTaB M CTPOEHHE KJIETKH 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XumMH4eCKuii cOCTaB Conep:kanue y4eOHOro MaTepHaJia 1

kJaeTku. Boxa

XAMUYECKUN COCTaB KIETKM. XHUMHUYECKUE AJIEMEHTBI: MaKpOAJIEMEHTbI, MUKPOAJIEMEHTBHI.

40O0pasoBartebHas OPraHU3alHs BIPABE CAMOCTOATENLHO OMPEAENATh MOCIEIOBATENBHOCTh M3YUEHHS PA3eNioB U TeM, BXOJAIIMX B HUX, 4 TAKKE IEPEPACIPENEIATh KOIMIECTBO
4acoB i1 OCBOGHHS OOydYaromMMHCS y4eOHOro MaTepuana, ¢ y4YeTOM JIOTUKH (OPMHUPOBAaHUS MPEAMETHBIX Pe3yJbTaToB, OOMMX W NPO(ECCHOHATBHBIX KOMIETEHIUH,
MEXIPEeAMETHBIX CBSA3EH ¢ APYTMMH JUCIUILIIMHAMU 0011e00pa3oBaTeIbHOTO U 001IenpodeccnoHaIbHOTO UKIOB yuebHoro miana OIL
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U MHUHEPAJbHbIC

Boz[a U MHUHHCpAJIbHBIC BCIICCTBA. (DYHKI_[I/II/I BOAbI M MHUHEPAJIBHBIX BCIICCTB B KIICTKC.

BelleCcTBA Ionnepxanue ocMOTHYECKOTro OayaHca
IIpakTnueckoe 3ansatue Ne 1
buonorndeckass ponb MHHEPATbHBIX BEHIECTB B  O0CCIICUEHUM JKU3HEACATEIbHOCTH
OPTaHU3MOB, IPOSBJICHUA I[Hc6ancha MUHCPAJIbHBIX 3JICMCHTOB

Tema 2.2. Coaep:xkanue y4eOHOro MmaTepuajia

buogornyecku BakHble
XUMHUYECKHE COCIUMHECHUA

benxu. CocraB u ctpoeHune OenkoB. AMHHOKUCIOTHI — MOHOMEpbI OenkoB. Hezamenumbie u
3aMEHUMbIE AMUHOKUCIOTBI. AMHWHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYPhl OCIKOBOM
MOJIEKyNIbl (IIepBUYHAsl, BTOPUYHASA, TPETUYHAS M UYETBEPTUYHAs CTPYKTypa). XUMHUECKHUE
cBoiicTBa OenkoB. buomormueckne ¢Qynkiun OenkoB. DepMeHTHI — OHOJIOTHYECKUE
katanu3aropbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LEHTpP, cyOcTpaTHas cClenu(pUUHOCTb.
KodepmenTsl. Butamunbl. OTinuust GepMEHTOB OT HEOPraHUYECKUX KaTalTu3aTOPOB.
VYrneBoasl: MoOHOcaxapuasl (TJHOK03a, pubo3a W Je30KcHprbO03a), aucaxapubl (caxaposa,
JaKT03a) M ToJucaxapuibl (Kpaxmal, IVIMKOTeH, IeJultosio3a). buonornueckue ¢QyHKIUU
yreBooB. JIunuel: Tpurauepu s, Gochomunuasl, crepousisl. I'uapodunsHo-ruapodoOHbIe
cBoiicTBa. buonornyeckue Qynkuuu nununoB. CpaBHEHHE YIIIEBOIOB, OEJIKOB U JIMIIUJOB KaK
ucToyHukoB »Hepruu. Hyknemnoswie kucnotel: IHKu PHK. Hykneoruast — mMoHOMEpbI
HyK1enHOBBIX kucioT. Crtpoenme m ¢ynkumnm [IHK. Crtpoenme m ¢ynxknuun PHK. ATO:
cTpoeHue v QyHKIINH

JlaGopaTopnasi padora Nel (Ha BeIOOp mpenoaBaTers)

«Omnpenenenune ButamMuHa C B IPOIYKTax MUTAHUSDY

win «OrnpesieneHrne HaIMYus KpaxMasa B IpOAyKTax MUTaHUsD)

wm <« uapodribHO-TUAPOPOOHBIE CBOMCTBA JTUNUIOB» WK «/3ydeHHEe KaTaluTHYECKOU
AKTUBHOCTH (DepMEHTOB (Ha MPUMEPE aMUJIa3bl UJTH KaTaaa3bl )»

Tema 2.3.
CrpykTrypHoO-
(pyHKuHMOHAIbHAA
OopraHmu3anusi KJIeTOK

Coaep:xkanue y4eOHOro MmaTepuajia

HuTonorus — Hayka o xietke. Knerounas teopust — npumep B3aUMOACHCTBUS U U (AKTOB B
Hay4YHOM MO3HAHUU. MeTO/1bl U3YUYEHHUS KIIETKU.

Knerka xak menoctHas >kxuBas cucrema. OOmme MpU3HAKA KIETOK: 3aMKHYTas Hapy:KHas
MeMOpana, mosekynbl JIHK kak reHernueckuii anmapar, cucteMa CHHTe3a Oelka.

Tumpl  KIETOK: JyKapuoTHYecKass ¢ mHpokapuorudeckas. (OCOOEHHOCTH  CTPOCHHUS
npokapuoTuueckoil kietku. Kitlerounass crenka Oakrepuii. CTpoeHHE SYKapHOTHYECKOU
wieTku. OCHOBHbBIE OTIUYHS PACTUTEIBbHOM, KUBOTHOW ¥ TpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYphl KJIETOK— KIETOYHAas CTeHKa, TIJIUKOKATUKC, uX Qyaknuu. [D1azmarudeckas
MeMOpaHa, €€ CBOWCTBA U (DYyHKITUH.
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[Mutonnazma u ee opraHouasl. OmHomMeMOpaHHbie opraHouasl Kietku: OIIC, ammapar
lonpmxu, nm3ocombl. [lolyaBTOHOMHBIE OpPraHOUBI KIETKH: MHUTOXOHJPUH, ILJIACTHUIBI.
[Ipoucxoxknenne MUTOXOHApWN W Tactua. Bunmbl mmactun. HememOpanHbIE OpraHou bl
KIETKU: pUOOCOMBI, KICTOUYHBIA I[IEHTP, LEHTPUOJIU, PECHUYKH, KIyTUKU. DyHKIHU
OpraHoOUJIOB KIETKU. BKiiroueHus.

Anpo — perynsatopHblii 1eHTp KieTkd. CTpoeHue siapa: siepHas 000J0YKa, KapHoIlia3Ma,
XpOMATHH, SAPBIIIKO. XPOMOCOMBI. TpaHCIOPT BEILIECTB B KIETKE

JlabopaTopuasi pa6ora Ne2 (Ha BEIOOD MperogaBaTess) 1
«CTpoeHHe KIETKU (pacTeHHs, KUBOTHBIE, TPHUObI) M KIETOUYHbIE BKIIOUYECHHS (Kpaxmall,
KapOTHHOUIBI, XJIOPOTLIACTHI, XPOMOTLIACTHI )»
unn «/3ydeHue CTpOeHHs KIETOK PacTeHUM, )KUBOTHBIX M OakTepuil 1MoJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax u UX OMUCaHUE»
iy «[IpoHuiaemocTs MeMOpaHbl (TIA3MOJIH3, JIETIIA3MOJIH3)
Pa3znea 3. ’KusHeneiTeJILHOCTD KJIETKH 6 OK 01, OK 02,
Tema 3.1. Copep:xanue yueOHOro Mmarepuajia 3 OK 04
O0OMeH BellleCTB OOMeH BemIeCTB, WM METa00IM3M. ACCHMUIIAINS (TJIACTUYECKUN OOMEH) M JTUCCUMUIISIIUS 2
U NpeBpallleHUe YHEePruM | (FHEePreTH4ecKuii OOMEeH) — JIB€ CTOPOHBI €IUHOTO Mpoliecca merabonusma. Poib 3akoHOB
B KJIeTKe COXpaHEHHUs BEIIECTBA W DJHEPTUM B TOHWUMAHWUM MeTaboim3Ma. TUmbl oOMeHa BEIIECTB:
aBTOTpodHBIN U TeTepoTpodHbii. Pomb ¢depMeHTOB B oOMEHE BELIECTB W MPEBPAIICHUU
sHepruun B Kierke. DotocuHTe3. CBeroBas u TemHOBas (a3el (orocuHTe3a. Peakmuu
(dorocunTe3a. DddekruBHOCTh GoTOCHHTE3a. 3HAUYeHHE (POTOCHHTE3a M KM3HH Ha 3emiie.
BnusHue ycioBuit cpeabl Ha (JOTOCHHTE3 U CHOCOOBI MOBBIMIEHUS] €r0 MPOJYKTHBHOCTH Y
KYIBTYPHBIX  pacTeHHM.  XEeMOCHHTE3. XEMOCHHTe3upyloume OakTepuu. 3HaYCHHE
XEMOCHHTEe3a JJIsl )KU3HU Ha 3eMIie.
DHepreTuueckuii oOMeH B KieTke. PaciuenyieHrne BeliecTB, BBIJCICHUE U aKKyMYIHpOBaHUE
SHEPTUU B KIETKE. DTalbl JHEpPreTudeckoro obmeHa. [mkonm3. BpokeHWen ero BHUIBI.
Kucnopoanoe okucnenue, wiM KieTouHoe IpixaHue. OxucnutenbHoe QochopunupoBaHue.
D PpeKTHBHOCTH IHEPTETUUECKOTO OOMEHa
CamocrosiTesibHast padora o0yyaronmxcss Ne2 1
3anogHeHre CPaBHUTEIBHON TAOIUIIBI XapaKTEPUCTHK TUIIOB OOMEHA BEIIECTB
Tema 3.2. Coaep:xkaHue y4eOHOro MaTepuajia 2
Buocunres 0eJka Peakiiuu mMatpuunoro cuntesa. ['enernueckast ungopmarusa u JJHK. Peanuzanus renernueckoi 1

uHpopMauu B KIeTke. ['eHeTHYecKuil Ko W ero CBOWcCTBA. TPaHCKPUNIUS — MAaTPUYHBIH
cunte3 PHK. Tpancusmus — OwocuHTe3 Oenka. Otamnbl TpaHCasanuu. KoawpoBaHue
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aMHUHOKHCIIOT. Posib pubocoM B OnocuHTe3e Oeka

IIpakTHyeckoe 3ansitue Ne2
Pemenne 3a1a4 Ha onpeJiesIeHUe MOCIEJ0BATENbHOCTH HYKIEOTHIOB

Tema 3.3.
Bupycsl

Coaep:xkanue yueOHOro Mmarepuajia

Hexnerounbie Qopmbl xu3Hu — Bupycsl. Mcropust oTkpbeiTust Bupycos (/1. M. VBaHoBckuit).
OCcoOeHHOCTH CTPOEHUs M JKU3HEHHOIo LuKiIa BUpycoB. bakrepmodaru. bone3nu pacrenuid,
KUBOTHBIX U YeJIOBEKa, BbI3bIBacMble BUpycamH. Bupyc mmmyHoxedunura uenoseka (BUY) —
B0o30ymuTens CIIM/a. Ilpodunakruka pacnpocTpaHeHHs BUPYCHBIX 3a00I€BaHH I

Paznen 4. PazMHOXKEeHHE U HHANBHUAYAJIBHOC PA3BUTHEC OPraHUM3MOB

TeMma 4.1.
Kn3HeHHBIA UK
KJIEeTKH

Conep:kanue yueGHOro MaTepuaia

Knerounslii 1uKI, WIM SKM3HEHHBIM 1LUKI KieTkd. Murepdasa u wmuto3. Ilpoueccsl,
nporekatonpe B uHTepdasze. Pennmkauus — peakuus marpuuyHoro cunrte3a JIHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBIM Ha0Op — KapuOoTHUM. JIMTJIOWIAHBIN W TarIOUIHBIA XPOMOCOMHBIE
Habopbl. Xpomatusl. [luTomornueckue OCHOBBI pa3MHOKEHHUS U WHIMBUIYyaIbHOTO Pa3BUTHUS
opranusmoB. JleneHnue kieTku — MuTo3. Ctaauu mutosa. [Ipoiecchl, mpoucxoasime Ha pa3HbIX
cTagusax MUTO3a. buonornyeckuit cmpici mutosa. [lporpammupyemas rubenpb KIETKH - aonTo3

= NI

CamocTosiTesibHast padota o0yuaronmxcst Ne3
Pa3paboTka JIeHTHl BPEMEHH KH3HEHHOTO ITMKIIA KIETKH

Tema 4.2.
@DopMbl pa3MHOKeHUSI
OPraHM3MoOB

Coaep:xkanue y4eOHOT0o MaTepuajia

@opMbI pa3MHOMKEHHUSI OPraHHU3MOB: Oecrojioe U MojioBoe. Buipl Gecrnosnoro pasMHOXKEHUS:
JeNIeHWe HA/IBOE U TMOYKOBAHUE OJHO M MHOTOKIETOYHBIX, CIIOpooOpa3oBaHue, BETeTaTHBHOE
pasMHOXkeHHe. VIcKkyccTBeHHOE KIIOHMPOBaHUE OPraHU3MOB, €70 3HAUEHHE JUISl CEEKLHH.
[lomoBOe pasMHOXKEHHE, ero oTImuMs OT Oecmosioro. Meiio3. Ctaaum wmeitoza. [Ipormeccsr,
NpoucxoAsime Ha cragusax Menosa. [loBemenne xpomocom B Meitoze. Kpoccunrosep.
buonoruueckuii cmpicn U 3HadeHHe Meio3a. ['amerorene3 — mpoiecc 00pa3oBaHUsI MOJOBBIX
KIETOK y >KUBOTHBIX. [lo/oBbIE Kene3bl: CeMEHHUKHA U siuuHuku. OOpa3oBaHuEe U pa3BUTHE
MOJOBBIX KIETOK — TaMeT (CIepMaTo30Mi, SMIEKIeTKa) — CIIEPMAaTOreHEe3 U OOTEHE3.
OCoOEHHOCTH CTPOCHMS SHIEKIIETOK U criepMaTo3ou10B. OmiogorBopenue. [laprenorenes.

CamocrosiTesibHast padora o0y4yarommxcest Ned
3amosiHeHre TAONMMIBI C KPATKOM XapakTepUCTHKONM M mpumepamud (OpM pPasMHOKECHHUS
OpraHH3MOB

Tema 4.3.
NuauBuayaabHoe
pa3BUTHE OPraHU3MOB

Coaep:kaHue y4eOHOr0o MaTepuajia

NuauBuayanpHOE pa3BUTHE (OHTOTrEeHe3). DMOpHOHAIBLHOE pa3BUTHE (AMOpHOTEHE3). DTarlbl
OMOpPHUOHAIBHOTO Pa3BUTHUSl Y TO3BOHOYHBIX JKMBOTHBIX: JIpOOJIGHHE, TacTPYISIIHS,

OK 01, OK 02,
OK 04
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opranoreres. IloctaMOproHanbHOE pa3BUTHE. THUITBI MOCTIMOPHOHAIBHOTO PA3BUTHUS: MIPSIMOE,
HenpsiMoe (JTMUYMHOYHOE). BiusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (JAKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOXIEHHBIE ypojacTBa. Poct u pasButue pacteHuil. OHTOTEeHE3 I[BETKOBOTO
pacTeHUs: TBOWHOE OIJIOJJOTBOPEHUE, CTPOCHUE CEMEHH, CTA/INU PAa3BUTHUS

IIpakTnyeckoe 3ansitue Ne3 1
HH@exunonHble 3a00sIeBaHUST M SNUJAEMHM B HCTOPHHM 4YellOBEYecTBA. BakuuHamus Kak
npoduaakTrka UHQEKIMOHHBIX 32001€BaHUM
Paznen 5. HacieacTBEHHOCTh U H3MEHUYHBOCTH OPraHu3MoB (BCEro) 10 OK 01, OK 02,
Pasoen 5. Hacnedcmeennocms _u usmen4ueocny opzanuzmos (I cemecmp) 8 OK 04
Tema 5.1. Coaep:kaHue y4eOHOro MaTepuajia 2
3akoHOMEpHOCTH [lpeamer u 3amaun reHeTUKU. Poib IUTOIOTMM U SMOPHOJOTMM B CTAHOBJIEHUM T'€HETHKH. 1
Hacjaea0BaHus Briag poccuiickux u 3apyOeXKHBIX YY4EHBIX B pPa3BUTHE TEHETHKH. MeETOAbl TE€HETHKH
(ruOpUAOJIOTHYECKUH,  IIMTOTCHETUYECKUM,  MOJIEKYISIpHO-TeHeThudeckuit).  OCHOBHBIE
TEHETUUYECKUE MTOHATHUS. | eHeThYecKasi CHMBOJIMKA, UCIIOJIb3YEMasl B CXeMaX CKpEIMBAaHUM.
3aKOHOMEPHOCTH HacCJIeJOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. Menaenem. MonoruOpuanoe
CKpelmBaHHe. 3akOH  eQuHooOpa3uss ruOpuaoB  mepBoro  mnokosieHusa.  I[IpaBuiio
JOMUHMPOBAHUSA. 3aKOH pacLIeNJeHUss Npu3HakoB. I'mmoreza uumcroTel ramer. [lomHoe wu
HETOJIHOE JOMUHUpOBaHue. JurndpuaHoe ckpenmBanue. 3aKOH HE3aBUCUMOTO HACIeI0OBaHUS
npu3HakoB. lLluToreHeTmyeckue OCHOBBI JUTMOPUIHOIO CKPELUMBAaHUS. AHaJIM3UpYIOLIEee
ckpeumBanue. Mcrnonap30BaHNE aHAIW3UPYIOILETO CKpPENWBaHUA I ONpPEIENeHUs TeHOTHIIa
ocobu
IIpakTnyeckoe 3ansitue Ned 1
Pemenue 3agau Ha omnpezaeneHue BEPOSITHOCTH BO3HUKHOBEHUS HACJIEJICTBEHHBIX MPU3HAKOB
OpyY MOHO-, M-, MOJUTHOPUAHOM M aHATU3UPYIOLEM CKPELUMBAHUM, COCTaBJICHUE
TEHOTUITMYECKUX CXEM CKpElBaHUs
Tema 5.2. Conepxxanue yueOHOTro MaTepuaJia 3
CuemieHHoOe CuerieHHOE HaclieZjoBaHue npu3HakoB. Pabora T. Moprana mo cuerjieHHOMY HacleI0BaHHUIO 1
HacJle/I0BaHHe reHoB. HapyieHue cuemieHusi TeHOB B pe3ylbTaTe KPOCCHHIOBEpa. XPOMOCOMHAasi TEOpUs
NPU3HAKOB HACJIEICTBEHHOCTH. | eHeTHYecKne KapThl.
I'eneruka nosia. XpoMOCOMHOE ONpeneieHUe Ioja. AyTOCOMbl U I0JOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporameTHble opraHu3Mmbl. HacnenoBaHue NpHU3HAKOB, CLEIUIEHHBIX C
10JIOM
IIpakTHyeckoe 3ansitue NeS 1

Pemenue 3agau Ha ONpCACIICHUC BCPOATHOCTU BO3HUKHOBCHHUA HACJICACTBCHHLIX IPU3HAKOB
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IIpH CHCIIJICHHOM HaCJICAOBAaHN U, COCTABJICHUEC TCHOTUIITMYCCKUX CXEM CKPCHIMBAHU A

CamocrosiTesibHast padoTa o0yyarommxcest NeS
PaszpaboTka rimoccapust

Tema 5.3.
3akoHOMepHOCTH
U3MEHYNBOCTH

Coaep:xkanue y4eOHOro MmaTepuajia

M3meHunBOCTh. BUIBl M3MEHUMBOCTH: HEHACIEACTBEHHAsI U HACleACTBEHHas. Poib cpenbl B
HEHACJIeICTBEHHOM H3MEHYMBOCTU. XapaKTepucTUKa MOAU(DUKAIIMOHHOW W3MEHUYMBOCTH.
BapuannonHslil psag 1 BapuanvonHas kpusas. Hopma peaxuuu npusHaka. KondecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(UKAITMOHHON N3MEHYUBOCTH.
HacnencrBenHas, uiaM TeHOTUNUYECKass M3MEHYMBOCTh. KOMOMHATHBHAs HW3MEHYMBOCTb.
Meiio3 u mnoJoBOM Impolecc — OCHOBA KOMOMHAaTUBHOW W3MEHUYMBOCTH. MyTalnoHHas
u3MeH4nBOCTh. Kilaccudukanuss Myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHbIe. HacroTra u
NPUYMHBI MyTanuid. MyrareHHble (aKTOpbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEICTBEHHOM
U3MEHYMBOCTH

H. 1. Basunosa

IIpakTnyeckoe 3ansitue Ne6

Pemenne 3amau Ha ompezieneHUE BEPOATHOCTH BO3HMKHOBEHHS HACIEICTBEHHBIX NMPHU3HAKOB
OpU  Pa3IMYHBIX THUMAX B3aUMOJCHCTBUS TEHOB, COCTABJIIEHME TEHOTUIIMYECKUX CXEeM
CKpEBAHU I

2 cemecmp

Pazoen 5. Hacneocmeennocmoy u uU3mMeHUUE0OCHb OP2AHU3IMo6 (2 cemecmp)

Tema 5.4.
I'eHeTHKA YeJI0BEKA

Copep:xanue y4eOHOro Marepuajia

l'enetuka 4enoBeka. Kapuotun dyenoBeka. OCHOBHbIE METOAbl TEHETUKM YETOBEKA:
TCHEAIOTUYECKU, OJM3HEIOBBIA, IIUTOTCHETUYCCKUH, OMOXUMUYECKUM, MOJICKYJISPHO-
reHeTudyecknii. COBpEMEHHOE ONpeAeNeHUe TeHOTHIA: IMOJIHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomorpio [1P-ananmu3a. HacneacrBennsie 3abosneBaHus
YeoBeKa: TeHHbIe OOJie3HW, OOJIE3HW C HACIASACTBEHHOM IIPEapaciooKEHHOCTHIO,
XpoOMOCOMHEIE OonezHu. CoMaTHdeckue W TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KICTKH.
HpI/IHHI/IHBI 310pOBOTO 0613333 KHU3HHU, TUAaTrHOCTHUKMU, HpO(i)I/IJ'IaKTI/IKI/I " JICUCHUS TCHECTHUYCCKUX
Oone3neil. Menuko-TeHeTHYECKoe KOHCYIbTHpPOBAaHUE. 3HAYCHUE METUIIMHCKOW TEeHETUKU B
NPEJOTBPAILICHUY U JICUCHUH TeHETUYECKUX 3a00JIeBaHU I YeI0BeKa

N
R INING

IIpakTnueckoe 3ansitue Ne7
CocTaBieHue U aHAJIW3 POJIOCIOBHBIX YETIOBEKA

Pa3neJ 6. DBOJIIOIHOHHAT OHMOJI0TUS

Tema 6.1.

| Coneprxanne yue6HOro MaTepuaia

wiN

OK 01, OK 02,
OK 04
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IBOJIIOLIMOHHAS TeOPHUS
H ee MecTo
B OMO0JIOTHH

[IpeanochUIKM BOBHUKHOBEHUS SBOJIOIIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOPUS U €€ MECTO B
Ouonornu. BrusHWE SBONIONMOHHOW TEOPUU Ha pPa3BUTHE OWONOTMH U JIPYTHX HayK.
CauaerenscTBa dBONMIOIMH. [lasieoHTONOrMYECKHE: TTOCIIEIOBATEILHOCT MOSBJICHUS BUJIOB B
MaJeOHTOJIOTUYECKON JIeTOMUCH, TMepexoaHbie Qopmbl. buoreorpaduueckue: CXOACTBO U
paznuune ¢ayH ¥ ¢uiop MATePUKOB M OCTPOBOB. DMOPHOIOTHYECKHE: CXOACTBA M Pa3THIHs
SMOpPHUOHOB pa3HBIX BUJOB IMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIE, pYAUMEHTApHbBIE OpTaHbl, aTaBU3Mbl. MOJEKyIsIpHO-OHMOXUMUUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MYTeH Yy BCEX >XHUBBIX
OpPTaHU3MOB.

OsomonnonHas teopus Y. lapsuna. Ilpeanocbuiky BO3HUKHOBEHHUS AapBUHU3MA. J[BHKylme
CWJIBl JBOJIIONUU BUJOB 1O JlapBUHY (M30BITOYHOE pPAa3MHOKEHUE MPU OTPAHHMYCHHOCTH
pecypcoB, HeompeenéHHas U3MEHUYNBOCTb, 00pb0a 3a CyIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

CamocrosiTesibHas padoTa o0yuaronmxcs Ne6 1
Pa3paboTtka rioccapus
Pa3paboTka JIeHThI BpeMEHH Pa3BUTHS HBOJIOLMOHHOIO YUEeHUs
Tema 6.2. Coaep:kaHue y4eOHOTo MaTepuajia 2
Muxpo3Boaroums Cunternueckass teopust sBoironuu (CTD) u e€ OCHOBHBIE MONOKEHUS. MUKPOIBOIIOIHSL. 2
[Nonmynsnus kak equHUIA BUJA U 3BOJIIOLIN Y.
JBmwxynme cunbl ((paKTOphI)IBOJIOIUK BHUJIOB B MpUpoje. MyTallMOHHBIN TIpolecc |
KOMOMHATHBHAsT HM3MEHUYMBOCTH. [lomyisiiMOHHBIE BOJHBI W Jpeid reHoB. W3omsuus u
murpanus. EcrecTBeHHbIN 0TOOp — HanpasJsonwil pakTop 3Botonu. @opmbl €CTECTBEHHOTO
orbopa. IlpucnocoOieHHOCTh  OpPraHM3MOB  Kak  pe3ynbTaT  dSBoiouuu. [Ipumepsr
PUCTIOCOONIEHUH y OpraHnu3MoB. ApoMopho3bl U HanoananTauuu. Bun u BumpooOpazoBaHue.
Kputepuu Buga. OcHoBHBIE POpMBI BHI000pa30BaHUS: reorpaduuecKoe, IKOJIOTHIECKOEe
Tema 6.3. Copepxanue yueOHOro Marepuajia 2
MakposBoJtonus MakpoosBomonusi. @Dopmbl  IBoMIONUU:  QUIETHYECKas, JUBEpPreHTHas, KOHBEPreHTHas, 1
napasuenpHas. HeobpaTtnMocTs 3BOTIOIMHT
[pakTuyeckoe 3ansitue Ne§ (Ha BEIOOp TIpenogaBaTess) 1
«CpaBHeHHE BUJIOB IO MOP(OIOTHIECKOMY KPUTEPHUIO»
Wnn «Onucanmne npucnocobIeHHOCTH OPraHU3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay
Paznes 7. Bo3HUKHOBeHHE M Pa3BUTHE KU3HU Ha 3eMmJie 8 OK 01, OK 02,
Tema 7.1. Copep:xanue yueOHOro Marepuajia 3 OK 04
3apoxaenue JloHay4HbIe IPEICTABICHUS O 3apOXKACHUN KN3HU. HaydHble rMIIOTE3bl BOSHUKHOBEHU S KU3HU 2

1 Ppa3BUTHEC KU3HH

Ha 3emsie: aOWOTeHe3 W TMAHCHEPMHsS. XHMHUYecKas dSBOMIONHSA. AOHWOTCHHBIH CHHTE3
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OPTraHWYECKUX BEIIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOJATBEPKICHUE
XUMUYECKON IBOMONMU. HauanbpHbie dTamsl Ononorndeckoi asomonuu. ['unoreza PHK - mupa.
®opMupoBaHue MEMOPAHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKIETKU. [lepBbie KIETKU U UX
3BoJIIOM . POPMUPOBAHKE OCHOBHBIX IPYII KUBBIX OPraHU3MOB.

PazBuTne xu3nu Ha 3emsie mo 3paM u nepuojaM. Karapxeil. Apxeiickas U mpoTepo3oickas
opel. [laneosolickas spa u e€ Tepuoabl: KeMOPUMCKUN, OPJAOBUKCKUN, CHITYPUNCKUU,
JI€BOHCKHUM, KaMEHHOYIOJbHBIM, NEpMCKUM. Me3030MicKasd dpa U €€ IEpUOJbl: TPUACOBBIN,
IOpckui, MmenoBoi. KaiiHo3olckass »pa W €€ Iepuolbl: NaJCOrCHOBBIA, HEOTCHOBBI,
AHTPOIIOTEHOBBIA.

CamocrosiTeqibHas padoTa oOyuaronmxcs Ne7 1
Pa3paboTka 1eHThl BpeMeHU BOSHUKHOBEHUS U Pa3BUTHUS )KU3HU Ha 3emiie
Tema 7.2. Copepxanue y4eOHOro MaTepHajia 3
Cucrema oprannyeckoro | Cucrema OpPraHHYECKOTO MHpa Kak OTpakeHHe HBOONHH. OCHOBHBIC CHCTEMAaTHYECKUC 2
mupa. [Ipoucxoxaenne | rpynnbl OpraHU3MOB. XapaKTepUCTHKAa KIMMaTa M TeoJIOTMYecKux ImporeccoB. OCHOBHBIE
YyeJI0BeKa — STaIbl SBOJIOIUU PACTUTEIBHOTO M KHUBOTHOTO MUpPA. ApOMOP(O3bl y pAaCTEHUN U KUBOTHBIX.
aHTpoIoOreHe3 [osiBneHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.
OBoIIOLMS YeJIoBEKa. AHTPOIIOJIOIUS KaK Hayka. Pa3BuTHe npeacTaBiaeHU O MPOUCX0XKIECHUH
yesioBeKka. MeTo/ibl M3yd4eHUsl aHTpororeHe3a. CXoJICTBa U pazIMyMsl YeIOBEKa U KUBOTHBIX.
CucremMaTuueckoe IIOJIO)KEHUE 4delloBeKa. JIBmxkymme cuibl ((akTopsl) aHTpomoreHesa.
HacnencrBenHass M3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOmECTBEeHHBIH 00pa3 KHU3HH,
U3TOTOBJICHUE OPYIUU TPYZa, MBIIUIEHUE, PEYb.
CamocrosiTesibHast padora oOy4yarommxcest Ne8 1
Pa3paboTka JIeHTHI BpeMEHH MPOHCXOXKICHHS YeJIOBEKa
Tema 7.3. Coaep:xkanue y4eOHOro MmaTepuajia 2
OcHoOBHBIE CTAANHU OCHOBHBIE CTaUU U BETBU DBOIIOIINY YEIOBEKA: aBCTPAJIOIIUTCKU, YenoBek yMeJILIfI, Yenosek 1
IBOJIIOIMM YeJIOBeKa npsaMoxomaumi, YemoBek HeaHAEpTaNbCKUM, YenoBEeK pasyMHBId COBPEMEHHOIO THIIA.
Haxonku MckomaeMbIX OCTaHKOB, BpPEMsl CYIIECTBOBaHHs, 00JacTh paclpoOCTpaHEHHUs, 00bEM
TOJIOBHOTO MO3ra, 00pa3 »KH3HU, OPYAHUSL.
UenoBeueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: €BpOMEoHHas (€Bpas3uiickas), HErpo-
aBcTpasioniHasl  (PKBaTopuanbHasi), MOHTOJIOMAHAS  (a3MaTCKO-aMEpUKaHCKas). YepTsl
HNPUCIOCOOJIEGHHOCTH TIPEJICTAaBUTENEH YEeNOBEUECKMX pac K YCIOBHUSAM CYILECTBOBAHMSL.
EnnncrBo uenoseueckux pac. Kputuka pacuzma
IIpakTuyeckoe 3ansitue Ne9 (Ha BEIOOD MpenogaBaTes) 1

«BpeMs 1 MyTu pacceseHus YeJoBeKa MO MIIaHETe)
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unn «lIpucnocoGeHHOCTh YenoBeKa K pa3HbIM YCIOBHSM cpenbl. BrnusHue reorpaduyeckoit
cpenbl Ha MOp(OTOTHIO U (PU3UOJIOTHIO YEeTTOBEKa)

Paznes 8. Opranu3mMbl 4 OKpY:KaIOIAsi cpejia 3 OK 01, OK 02,
Tema 8.1. Copep:xanue yueOHOro Marepuajia 1 OK 04, OK 07
IKkoJiorust DKOJIOTUS KaK Hayka. 3aJladyu W paslenbl SKOJIOTHH. METOobl SKOJIOTUYECKUX MCCIICIOBAHUN. 1

Kkak Hayka. Cpeabl DKOJOTHYECKOe MHPOBO33pEHUE COBPEMEHHOro uenoBeka. Cpeabl OOMTaHUS OPTraHU3MOB:
JKM3HU. BOJ/IHAs, HA3eMHO-BO3/YIIHAS, TOYBCHHAs], BHYTPH OpTaHU3MEHHAas. DKOJIOTHYECKUE (aKTOPHI.
JKoJI0OTHYeCKHe Knaccuduramus sxosornueckux (hakTopoB: aOMOTHUYECKHE, OMOTHYECKUE U aHTPOIIOTCHHBIE.

(¢ akTOpBI JlelicTBue SKOJOTMYECKUX (PAKTOPOB Ha OpraHusMbl. AOHoTHYecKue (aKTOphI: CBET,
TeMIieparypa, BIaXHOCTh. DoromepuomusMm. [IpucrnocobieHusi OpraHuU3MOB K JEHCTBUIO
abuornueckux (akropoB. buonornueckue putmel. buotuyeckue dakropsl. Buabl OnoTnyeckux
B3aUMOJCUCTBUI: KOHKYPEHLUs, XWIHWYeCTBO. [lapasutusm, MyTryainsM, KOMMEHCAIU3M
(KBapTUPaHCTBO, HAXJICOHHMYECTBO), AaMEHCAIM3M, HEUTpanu3M. 3HauyeHHE OWOTHUYECKUX
B3aMMO/JICHCTBUI JUIsI CYIIECTBOBAHUSI OPraHW3MOB B IIPUPOJAHBIX COOOIIECTBAX

Tema 8.2. Coaep:xkanue y4eOHOro MmaTepuajia 2

JKoJIOTHYeCKHUe DKOJOTUYECKHE  XapakTepucTuku  mnonyasuuu. OCHOBHBIE — TOKa3zaTeNd  MOMYJSIIHU: 1
XapaKTe pUCTHKHU YHCIEHHOCTh, TJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MHPHUPOCT, MHUTpauus. JuHaMuka
NOMyJIsI N YHCIICHHOCTH TIOMYJISINH U €€ Peryisius
IIpakTnyeckoe 3ansitue NelQ 1
[loxcyéT MIOTHOCTH NONYISAUMHI Pa3HbIX BUJOB PACTECHUN

Pa3znesn 9. CoobmiecTBa M YKOJOTHIECKHE CHCTEMbI 10 OK 01, OK 02,

Tema 9.1. Copep:xanue yueOHOro Marepuajia 2 OK 04, OK 07
Coo0ecrBa Coo01iecTBO Opranu3MoB — OuoreHo3. CTpykTypbl OMOLIEHO3a: BUJOBAs, TPOCTPAHCTBEHHA, 1 [K°3.1
OPraHu3MoB, Tpoduyeckas (nmuiieBas). Buapi-nomuHanTsl. CBs3U B OMOLIEHO3E.

IKOCHCTEMbI Oxonoruueckue cuctembl (3kocuctembl). lloHsTHe 00 »sKocucteme U OuOreoleHose.

OYHKIMOHANBHBIE KOMIIOHEHTBl 3KOCHUCTEMbI: IIPOAYLEHThbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemecTB W IMOTOK PHEPIUHM B dKocucreme. Tpoduueckue (MHUINEBBIE) YPOBHH
skocucTeMbl. [lumeBple nenu u cetd. OCHOBHBIE IIOKa3aTeNU SKOCUCTEMBbI: OHoMacca,
OPOAYKIUS. DKOJOTMYECKHEe MUPAMUJbL: MPOIYKLIUH, YUCICHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, caMoperyisinus, pazsutue. Cykieccus.

STIK ®I'OC CTIO npodeccun Wik CeNUATLHOCTH JOJDKHEL OBITH OTPAKEHBI B COJEPKAHMM yueOHOTO MaTepHhaa
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CamocrosiTesibHas padora o0yyaroumxcsa Ne9
CocTaBieHUE CXEM KpYroBOpOTa BEILECTB

Tema 9.2.
IIpupoanbie IKOCHCTEMBI

Conepxxanue yueOHOIro MaTepuaJia

[IpuponHble  3KOCHCTEMBI. OKOCHCTEMBI peK M 03€p. OKOCHCTEMa XBONHOIO MWJIU
IIMPOKOJIMCTBEHHOTO neca. AHTpOTIOTEHHBIE KOCHCTEMBI. ATpPO3KOCHCTEMBI.
Ypboskocuctembl. buonornueckoe W XO3SMCTBEHHOE  3HAUYEHHE  arpodKOCHUCTEM U
ypboakocuctem. buopasHooOpazue kak ¢akrop ycrodumBocTH 23KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOo00pa3us Ha 3emie

Tema 9.3.
buocdepa —
rjjo0ajJabHas

IKOCHCTeMa 3eMJIH

Coaep:xkanue y4eOHOro MmaTepuajia

VYuenune B. W. Bepnaackoro o Ouocdepe. I'panuiibl, coctaB u cTpykrypa 6uocepsl. Kupoe
BemiectBO U ero ¢yHkuuu. OcoOeHHocTH OHocepbl Kak TIIOOANbHOM HKOCHUCTEMBI.
JluHamuueckoe paBHOBecME U oOpaTHas cBs3b B Ouocdepe. KpyroBopoTsl BemecTB u
OMOTEOXMMHUYECKIE IUKIBI DJIEMEHTOB (yIiiepoja, a3oTa). 30HaIbHOCTh Onochepsl. OCHOBHBIC
OMOMBI CyII

Tema 9.4.
Bausinue
AHTPONOTre HHBIX
¢ axrTopoB Ha Ouochepy

Hpodwccuonanbﬂo OPUCHTUPOBAHHOEC COJACPKaAHHUE (conepma}me MPUKJIATHOT0 MO)]y.]'IH)

YenoseuecTBO B Ouochepe 3emian. AHTpoONOreHHble M3MeHEeHHUs B Ouocdepe. [nodampHbIE
skojiornyeckue npobneMbl. CocyliecTBOBaHME NpUpoAbl U uyenoBeuecTBa. CoxpaHeHHe
OMopa3HOOOpa3MsI KaKk OCHOBA YCTOWUMBOCTH Onochepbl. OCHOBA pallMOHAIIBHOTO YIIPaBICHUS
NPUPOJHBIMU PECypcaMu U UX UCHONIb30BaHue. JloCTHKEHUs OUOJIOTHH M OXpaHa MPUPOJIbI

IIpakTuyeckoe 3ansitue Nell (Ha BRIOOp mpemoaBaTeis)

«OTX0aBI TPOU3BOJICTBA»

U «IJKOJIOTUYECKUE aCTIEKThI MPOPECCHOHATBHOMN JAEATEIbHOCTH
unn «lIpodunakrrka mpodeccuoHambHbIX 3a001eBaHM»

unn «BrnusiHre MPON3BOJICTBEHHBIX (JAKTOPOB HA OPTaHMU3M UETOBEKA»

Tema 9.5.
Bansinue commaJnLHO-
IKO0JIOTHYE CKHX
(¢ axTopoB Ha 310poOBbLE
yeJioBeKa

HpO(l)eCCI/IOHaJ'lLHO OPUCHTUPOBAHHOEC COJACPKAHUE (conepﬁcaﬂue MPUKJIAJTHOIO0 MO)Iy.]'Iﬂ)

31m0poBbe M ero cocrapsitonge. DakTophl, MOJOKHUTEIBHO M OTPUIIATEIBHO BIIHSIONME HA
OpraHusM uyenoBeka. IIpoOmema TEXHOTEHHBIX BO3JIEHCTBHUI Ha 370pOBbE UEIOBEKa
(371eKTPOMArHUTHBIE TTOJISI, OBITOBASI XUMHMSI, N30BITOYHBIC IITyMbI, paUallis U T.11.). AanTamnus
opraHuzMa ueioBeka K (akTopaMm oOkpyxkatomeid cpensl. [lpuHuunsl  gopmupoBaHUS
310poBbecOeperatonero nopefeHus. Pusnyeckass aKTUBHOCTh M 3I0pOBBE. brmoxumumueckue
ACIIEKThI PAIIMOHATBHOTO MU TAHUS

JlabopaTtopnas padora Ne3
«YMCTBEHHAas1 pabOTOCITOCOOHOCThY
win «BnusiHue abuoTndeckux (pakTopoB Ha yesloBeKa» (B Ka4eCTBE TPUITEPOB, CHUKAOUMX
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paboTOCIIOCOOHOCTh,  HWCIIOJIB30BAaTh  YCIOBHS  OCYIIECTBJICHUS  IPOQeCCHOHATBHOMN
JIeSITENIbHOCTH: IIyM, TeMIlepaTypa, ¢pu3ndeckasl Harpyska u T.J.)

Paznea 10. CeeKnus opraun3sMoB, OCHOBBI 0MOTEXHOJIOTHHU

Tema 10.1.
Ceaexuusa
KAK HAYKa H MPoIiecc

Coaep:xkanue y4eOHOro MmaTepuajia

Cenexkunsi Kak Hayka W TIpOIECC. 3apOXACHUE CEJICKIMU W JoMecTukanus. Yuenue H. .
BaBuiioBa 0 1eHTpax MHOrooOpasusi M TPOUCXOXKIEHUS KylIbTypHBIX pacTeHuil. LleHTpsl
MMPOUCXOKIACHHUA AOOMAlHUX KHWUBOTHBIX. COpT, nmopoja, mramm. COBpeMeHHHC METOAbI
ceNeKuu. MaccoBbli M WHAMBHAYAJIBHBIA OTOOPHI B CEJEKIIMM PACTCHUM W >KHBOTHBIX.
Ouenka »skcTepbepa. bBIU3KOpOACTBEHHOE CKpelMBaHWEe — WHOpUIUHT. Yucras NIUHHS.
CkpenmBanue 4HCThIX JauHUU. ['erepo3uc, wunum rtubOpuaHas cuna. HepoacrtBenHoe
ckpeumBaHue — ayrOpuauur. OtnanénHas rubpuauzanus u e€ ycmexu. VcKyccTBEHHBIN
MYTarcHe3 W IMOJIYUCHUC IIOJUIIIIONI0B. I[OCTI/I)KGHI/ISI CCJICKIIU U paCTeHHﬁ, KUBOTHBIX H
MHUKPOOPTaHN3MOB

NN o

Tema 10.2.
OCHOBBI OHOTEXHOJIOTUU

Coaep:xkanue yueOHOro Mmatepuajia

buorexHomoruss kak oTpacib NpOU3BOACTBA. [‘€HHas WHXKEHepus. OTamlbl CO3MaHUS
pexomOunanTHo JIHK wm TpaHcreHHbiX opranu3moB. Knerounas wHxeHepus. Kierodnsbie
KyJIbTYpPBI. MukpoxIoHaIbHOE pPa3MHOXKEHUE pacTeHui. Kionuposanue
BBICOKOITPOJIYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OJKOJOTMYECKHE U STUYECKUE
npoOnembl. [MO — renetnyecku MOAM(PUIIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.
Buorexnosornu
B 5KM3HM U npod eccuu

Hpodwccuonanbﬂo OPUCHTUPOBAHHOC COJACPKAHUEC (conepma}me MPUKJIATHOT0 MO)]y.]'IH)

OcHOBHbBIEC HaIpaBICHUS COBPEMEHHOW OMOTEXHOJIOTUU B MPOPECCHOHANBHON AESTEeTbHOCTH
yeaoBeka. Meroapl OnoTexHOoIOruu. OOBEKTHI OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTHYECKUX
U TCHETHYECKUX IKCIIEpUMEHTOB. [IpaBriia moncka u aHaau3a OMOIKOJIOTHIECCKOM MHQopMaIiu
U3 pa3IMYHBIX HCTOYHUKOB (HaydyHas M y4eOHO-Hay4dHas JHUTepaTypa, CPEICTBAa MacCOBOM
uHdopmaruu, cetb IHTEpHET U Ipyrue)

IIpakTnueckoe 3ansaTue Nel2
Keiicet Ha aHanmu3 wuHQGOpPMAUM O HAYYHBIX JOCTHXKEHHSX B 00JacTH TEHETHYECKUX
TEXHOJIOTHH, KIETOYHON WHKCHEPH U, TTUIIEBBIX OMOTEXHOJIOTHUH.

IIpakTnyeckoe 3ansitue Nel3
3anmTa Kelca: IpeACcTaBIEHUE PE3YJIbTaTOB PEIIEHUs KeICOB (BBICTYIIJICHUE C NIPE3EHTAllUEN )

[BY

OK 01, OK 02,
OK 04, OK 07
IK 3.1

Paznea 11. Pemienue keiico

B B 00J1ACTH O0MOTEXHOJOI' Wil

Tema 11.1.
BuorexnoJsiorun
B NMPOMBILILIE HHOCTH

IIpo¢eccrona/ibHO OPHEHTHPOBAHHOE CO/Iep:KaHue (Co/le piKaHne MPUKJIATHOTO MOTYJIsl)

PazBuTHe nmpOMBINUIEHHOW OMOTEXHOJOIMH M €€ NPUMEHEHHE B KM3HU 4YEJIOBEKa, IMOUCK U
aHasnm3 MHGOpMAIlMU W3 PA3IUYHBIX MCTOYHUKOB (HaydHas M ydyeOHO-HaydHas JIMTEparypa,

IR [op]

OK 01, OK 02,
OK 04, OK 07
IIK 3.1
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cpencTBa MaccoBoi mH(opMaluu, ceth IHTepHET U Ipyrue)

IIpakTnyeckoe 3ansitue Nel4 1
Keiicel Ha aHanm3 wH@OpMaMu O Pa3BUTUM TPOMBINUICHHONW OMOTEXHOJOTUHA (10 MHHH-
rpymnmnam).
IIpakTnyeckoe 3ansitue NelS 1
3anmTa Kelca: MpeacTaBlieHue Pe3ylIbTaTOB pPelieHUs KeiicoB (BBICTYIJICHUE C MTPE3CHTALIHEH ).
CamocrosiTesibHast padoTa oOyuaronmxcs Nel( 1
ITogroToBka mpe3eHTaMK ISl 3aMTHI Keiica.
CamocrosiTesibHast padora o0yuaronmxest Nell 1
IloaroroBka mpe3eHTANH YIS 3aIMTHI Keica.
IIpome:xyTounas arrecranus (11¢ ¢ epeHIMPOBAHHBIN 3a4€eT)
Bcero: 72
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3. YCJIOBUA PEAJIMBALIMU TIPOT'PAMMBI YYEBHOI'O IIPEJIMETA

3.1 TpeOoBaHUSA K MUHMMAJBLHOMY MATEPHAJIbHO -TEXHUYECKOMY 00 e CcrieqeHHI0

VY4eOHbIil mpeaMeT pean3yeTcsi B yaeOHOM KaOMHETe OMOJIOTHS.

O6opynoBanre yueOHOTO KaOMHeTa:

— I0Ca/I0YHbIE MECTA MO KOJMYECTBY 00yUaloNIMXCs;

— pabouee MECTO IperoaaBareis;

— METOAUYECKNE MAaTEPUANIbI 110 TIPEIMETY.

Texuuueckue cpencTBa 00ydeHUs padovYero MecTa Mperno1aBaresis: KOMIbIOTEPHOE
000pyZAOBaHUE, COOTBETCTBYIOILIEE COBPEMEHHBIM TpPEOOBAHUSAM O€30MACHOCTU U
Ha/1EKHOCTH, IIPENYCMaTPUBAIOLIEE BO3MOYXHOCTb MHOTO(PYHKIIHOHAILHOTO
WCIIOJIb30BaHMUsI KaOWMHETa C LENbI0 M3YyUEHHs Y4eOHOTO mMpeaMeTa, MyJIbTUMEIUMHOE
obopyaoBanue (MNPOEKTOP M MNPOEKIMOHHBIM 3KpaH WM HMHTEPAKTUBHAs [JOCKa),
JIOKajbHas CeTh C BBIXOJ0M B Internet.

HanmMmeHoBaHME crnienuanbHOrO MOMEUICHUS: ydyeOHas ayIUuTOpUs JJIsl POBENCHUS
MPAKTUUYECKUX 3aHSATUHM, T'PYIIOBBIX KOHCYJIbTAIlUN, WHIWBUIYATbHBIX KOHCYJbTAIIUM,
TEKYILEr0 KOHTPOJs,, MPOMEKYTOUHOW aTTeCTallid, OCHAIICHHAass O0OpYyIOBaHUEM U
TEXHUYECKUMH CpPEACTBAMH OOY4YEHHUs, a TaKKe€ YUTAIbHBIA 3aj], MOMEUICHUE IS
CaMOCTOSTENbHOU paboThl, ¢ HgocTtynoM K cetu «utepuer» u OMOC. OcHaIEHHOCTS:
KOMILIEKT yueOHON MeOeln, HOYyTOYK, MPOEKIIMOHHOE 000pyA0BaHUE (MYJIbTUMEIUNHBIN
MIPOEKTOP U IKPaH).

IlepeyeHb JIUIIE H3UOHHOTO U CBOOOHO PACIIPOCTPAHAEMOI0 MPOTPAMMHOI0 o0ecnevYeHusi:
Cucremuoe u npukiaaanoe IO

15911 HaunmenoBanue Ne mmuensun
1 [Microsoft Office Professional Plus 2007 Russian Academic [Microsoft Open License 45411155
OPEN NL
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic |Microsoft Open License 60369058
OPEN NL
4 |Microsoft Visio Standard 2010 Russian Academic OPEN Microsoft Open License 60369058
NL
5 [Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
11 |ABBY FineReader 11 Kopob6ounas (pa3ubiii Ne Ha Kax 10
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |KontenT-dunbrp SKYDNS 10-05109
MporpammHoe obecneyeHune no GNU General Public License (cBoboaHo pacnpoctpaHsemoe)
Ne Ilepeuenp
1 | Open Office
2 | Moit Oduc
3 | Gimp

Ilpn wu3yyenumu mnpeamera B d¢opmaTe 3IJIEKTPOHHOIO OOy4YeHHMs C
ucnojb3oBanuem JOT
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[Iporpammel 11 BuaeokoHbepennuii: Sunexc TememocT.
DnexktponHas iatdhopma Moodle.

3.2. MudopmanmoHHoe o0ecnevyeHue peajn3alu NporpamMmmbl

Jlns peanu3anyy mporpaMMbl OMOIHOTEUHBIN (POHT 00pa30BaTEIILHOM OpraHU3aIliH
UMEET TIeUaTHBIC W/WIM JICKTPOHHBIE 00pa3oBaTeNbHbIe U WHPOPMAIMOHHBIE PECYPCHI,
PEKOMEH TyeMbIE JIJIsl UICTIOJIb30BaHKs B 00pa30BaTelbHOM MPOIIeCcCe.

Ilepeyenb y4yeOHBIX H3AaHHWH, AOMOJHHUTEJbHOH JuTepatypsl HHTepHeT-
pecypcoB, 0a3bl JaHHbIX O0HOJHOTEeYHOT0 doHaa:

3.2.1 OcHOBHBIC HCTOYHHUKHU

l.I'a0puenssn O. C. Xumwms: 10-i1 knacc: 6a3oBbiil ypoBeHb: yueOHuk / O. C.
l'abpuensin, U. I'. Octpoymos, C. A. CnagkoB. — 5-¢ u3d., crep. — Mocksa:
[Ipoceemenne, 2023. — 128 ¢. — ISBN 978-5-09-107222-8. — TekcT : 31MeKTpOHHBIH //
Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cHUCTEMA. — URL:
https://e.lanbook.com/book/335039.—Pexum noctyna: 9bC «Jlanby, o maposro

2.Tl'abpuensta O. C. Xumms: 11-it xmacc: 6a3oBwiii ypoBeHb: yueObnuk / O. C.

I'abpuensn, W. I'. OctpoymoB, C. A. CmagkoB. — 5-¢ u3d., crep. — Mocksa:
[Ipocsemenue, 2023. — 127 ¢. — ISBN 978-5-09-103623-7. — TekcT : 351eKTpOHHBIH //
Jlanp : AIIEKTPOHHO-OUOIMOTEYHAs CHCTEMA. — URL:

https://e. Ianbook com/book/335036.—Pexum noctymna: 9bC «Jlanby», 1o maposro
3.2.2 /lonoJHUTEJbHbIE€ HCTOYHUKM:

1. bimuos JI. H. Xumus / JI. H. baunos, U. JI. Tlepdunora, T. B. CokonoBa. — 3-¢
u3f., ctep. — Cankr-IlerepOypr : Jlans, 2023. — 260 ¢. — ISBN 978-5-507-47159-1. —
TexcT: onexkTtpoHHblt // Jlanb: snekTpoHHO-OMOMMOTEeyHas cuctema. — URL:
https://e.lanbook.com/book/333974.—Pexum noctyna: 9bC «Jlanby, mo maposro

2.bopucoB A. H. Xumus : yue6nuk / A. H. bopucos, E. C. Octpormsinos, T. b.
boitosa, JI. Il. ApnameBa. — Mocksa : KnoPyc, 2024. — 331 ¢. — ISBN 978-5-406-
11987-7. — TekcT: 2AeKTpOHHBIN // DaekTpoHHO-0MOmoTeuHas cuctema « BOOK.ru»
[caiitT]|— URL: https://book.ru/book/950237—Pexum noctyna: 9bC «BOOK.ru», mo
MapoJIro

3.I'muaka H. JI. O0mas xumus: yaeonoe nocodbue / H. JI. I'nmaka. — Mocksa :
KnoPyc, 2022. — 749 c¢. — ISBN 978-5-406-09865-3. — TekcT: 3neKTpOHHBIN //
DIIEeKTPOHHO-0MO MO TeTHAsI cucTema «BOOK.1u» [calT]— URL:
https://book.ru/book/943894—Pexum noctymna: 95C « BOOK.ru», 1o mapoiro

4.I'muuka H. JI. 3agaun u ynpaxHeHus o oo1iel xumun : yueonoe nocodue/ H. JI.
I'muuka, T. E. AnekceeBa, H. b. Ilnarynosa, T. E. XpunynoBa. — Mocksa : KnoPyc,
2023. — 240 c. — ISBN 978-5-406-11511-4. — TekcT: 3J€KTPOHHBIN // DIEKTPOHHO-
oubmmoreunas cucrema «BOOK.ru» [caiit]|— URL: https://book.ru/book/949214—
Pexxum noctyna: 9bC « BOOK.ru», no maposto

5.denucona O. N. Xumus: yuebnuk / O. WU. Jlenncoa. — Mocksa : KnoPyc, 2023.
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— 307 c¢. — ISBN 978-5-406-11978-5. —  TekcT: 3JeKTpOHHBINH // DJIEKTPOHHO-
oubmmoreunas cucrema «BOOK.ru» [caiit]|— URL: https://book.ru/book/950217—
Pexxum noctyna: 9bC « BOOK.ru», no maposto

6.1leromixuna H. A. O6mas xumus / H. A. Illeronuxuna, JI. B. Munaesckas. — 2-
e m31., ctep. — Cankt-IlerepOypr : Jlans, 2024. — 164 c. — ISBN 978-5-507-47385-4.
— Tekct : amexktponHbld // JlaHb : 3nMeKkTpoHHO-OMOMMOTedHass cuctema. — URL:
https://e.lanbook.com/book/366677.—Pexum nocryna: 9b6C «Jlauby», 1o maposo

3.2.3 Ilepeuenb mnpodeccMOHANBHBIX 043 JAaHHBIX M HH(OPMAUMOHHBIX
CNMPAaBOYHBIX CHCTEM:

1. Koncynbrautlliuioc : cHpaBOYHO-TIOUMCKOBAas  cUCTeMa : OQUIMAIbHBIN
caiit. — URL : https://www.consultant.ru/. - TekcT : 3neKTpOHHBIH

4, Tapant : wuHpopmammoHHO - mpaBoBor mopTtar. — URL
https://www.garant.ru/ . — TekcT : 3JeKTPOHHBIM.
5. Komekc : mpodeccuonanbHas cnopaBoyHas cuctema. — URL

http://www. kodeks.ru/. — TekcT : aeKTp OHHBIH

6. OnextpoHHass OuOIMOTEKa YUEOHO-METOAMYECKOTO IIEHTpa MO 00pa30BaHUIO
Ha OKEJIE3HOJOPOXKHOM  TpaHcmopte : odunuanpHeii  caiit. — URL
https://umczdt.ru/books/. — Pexxum mocTyma: st aBTOpHU3. MoOJb3oBaTenaeh. - TekcT :
AJIEKTP OHHBIH.

7. Jlasp : snmexktpoHHas OmOymoteunas cuctema. — URL : https:/e.lanbook.com/.
— PexxuMm Jtoctyna: s aBTOpU3. MOJIb30BaTENICd. - TEKCT : AIIEKTPOHHBIM.

8. BOOK.ru: »snekrponHo-O6mbmmoTeunas cuctema : cair / KHOPYC
u3narenbcTBo yueOHoi mureparypel. — URL : https://book.ru/. — Pexxum noctyma: mis
aBTOPU3. MOJIB30BATENEN - TEKCT : SJIEKTPOHHBIM.

9. eLIBRARY.RU : nayynas onekTpoHHas OuOnmoreka : calWT. — Mockaa,
2000. — URL : http://elibrary.ru. — Pexxum gocTyna: i 3apErUCTPHp.. MOJIb30BaTeCH.
— TekcT : 2IIEeKTPOHHBIN.

10. MunuctepctBo TpancmopTa Poccuiickoir deneparuu : oPUIIMATLHBIA CaMT.
— Mocksa, 2010-2025. — URL : https://mintrans.gov.ru/. — TekcT : 3IeKTpOHHBIH.

11. PXXI : odummamsueni cair. — URL : https://www.rzd.ru/. — Tekcr :
AJIEKTPOHHBIN

12. ®enepanpbHOE areHTCTBO JKEJIE3HOIOPOKHOTO TpaHCHOpTa : OGHUIIMATIbHBIN
caiit. — Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 3IeKTpOHHBIH.
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4 KOHTPOJIb N1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

IHPEIMETA

KoHTponb M OLIEHKa pe3ynbTaToB OCBOEHHUS YUEOHOrO MpeAMETa pacKpbIBAKOTCS
yepe3 IUCLUMIUIMHAPHBIE pPE3yJbTaTbl, HaNpaBlieHHbIE Ha (opMupoBaHHE OOUMX U
npodeCcCUOHANBHBIX KOMIIETEHIIMM MO pasjienaM U TeMaM COJepKaHus y4yeOHOTO

Mmarepuana.

[IpomexxyTrouHas arrectauus B Gopme oughpepenyuposanno2o 3auema.

Oommasn/ Pa3znen/ Tema Tun oneHOYHBbIX MEPONPUATHS
npo¢ ecCHOHATbHAS
KOMIIE Te HIIUSI

OK 01. Bwibupats | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3, | Ob6¢cyxneHue mo Bonpocam JeKIuu

CIOCOOBI pemenns | 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3paboTka rioccapus

3a1a4 9.1-9.3, 9.4 II-o/c®, 9.5 Il-o/c, | 3anonHeHnE CPaBHUTEIBHBIX TAOIHIY

npodeccuoHanbHON 10.1, 10.2, 10.3 [T-o/c, 11.1 I1-o/c | TectupoBanme

JIESITETBHOCTH VYcTHbIN onpoc

MPUMEHHUTETBHO K JlukTanT Ha HCIOJIb30BAHUE

pa3IMYHBIM KOHTEKCTaM apTyMEHTOB, OMOJIOTHYECKOM
TEPMHHOJIOTUH U CUMBOJIHKI
NnauBuyanbHas CaMOCTOSTEIbHAS
pabota
[IpencraBienue pe3y/IbTaToOB

MPAKTUYECKUX U JJAOOPAaTOPHBIX pabOT
3anmrTa TBOPUYECKUX paboOT

3anmTa HHAUBUIYATBHBIX TPOEKTOB
Beinonnenue 3ajaHuil TpOMEKYTOYHOU
aTTeCTalluu

OK 02. Ucmnonwp3oBathb
COBpPEMEHHBIE CpE/ICTBa

MOKCKa, aHayM3a
u UHTEepIpeTaun
uHpopmaruu,

U uHpOpMaIMOHHbIE
TEXHOJIOTUU JUIst
BBIITOJIHEHUS 3aja4
npodeccuoHaIbHON
JESATETbHOCTH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4 Il-o/c, 9.5 IT-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OueHnBaeMasi AUCKycCHUs IO BOIPOCAM
TIEKITU U

Pa3zpaboTka MEHTaJIGHON KapThl B MUHU
rpymnmnax

BrimonHenue u 3ammra J1abopaTOPHBIX
pabor

[IpencraBnenne pe3yIbTaTOB
MPAKTHYECKUX U Ja00paTOPHBIX padoT
[IpencraBiieHre YCTHBIX COOOINCHUH C
Mpe3eHTaluel, TMOArOTOBIEHHBIX TIO
MEepPEUHI0 HMCTOYHHKOB,
PEKOMEHJOBaHHBIX MPENoAaBaTeeM

OK 04. DddexruBHO
B3aNMMOJICICTBOBATh M
paboTaTh B KOJIJIEKTHBE
1 KOMaHJie

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3,
5.1-54, 6.1-6.3, 7.1-7.3, 8.1, 8.2,
9.1-9.3, 94 II-o/c, 9.5 Il-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 II-o/c

OO6cyxxneHne no Borpocam JEKINU
[IpencraBienue pe3yabTaToB
MPAKTUYECKUX M JJAOOPAaTOPHBIX paboOT
3anmTa TBOPUYECKUX paboT

3anmTa WHIUBUYaIbHBIX IIPOCKTOB

OK 07. CopgelicTBOBAaThH
COXPaHECHUIO
OKpYKaroIeu

Cpe/Ibl,

Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4 Il-o/c, 9.5 Il-o/c,

OOcyxaeHue 1o BorpocaM JISKIUH
Pa3paboTtka rioccapus
3anoJHeHNe CPaBHUTEIBHBIX Ta0INIL

6 [TpoeccroHanbHO OPHEHTHPOBAHHOE COEPKAHKE (CONEPKAHUE TIPUKIATHOTO MO IyJIs)
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pecypcocOepexreHuIo,
MPUMEHSTh 3HAHUS
00 U3MCHEHHUH KIUMaTa,
MPUHLIHUIIBI
OepeKITNBOTO
MIPOU3BOJICTBA,
s(pexTrBHO
JIECTBOBATh

B Ype3BbIYANHBIX
CUTYaIUsIX

10.1, 10.2, 10.3 I1-o/c, 11.1 I-o/c

TectupoBanue

YcTHBIT onpoc

JukranT Ha HCITOJIb30BAHHE
apryMEHTOB, OMOJIOTHYECKOM
TEPMHUHOJIOTUU U CUMBOJIMKHI
NnauBuyanbHas CaMOCTOSATENbHAS
pabora

IIpencrasienue pe3y/bTaToB

MPAKTUUYECKUX U JIA0OPATOPHBIX padoOT
3anmTa TBOPUYECKUX padboT

3anmTa UHAUBUIYAIbHBIX TPOEKTOB
BeinosiHeHHe 3agaHU TPOMEKYTOUHOM
aTTecTaluu

IIK 2.1. OcymecTBasTh
ompeeacHue u
yCTpaHEHHE OTKa30B B
paboTe CTAaHIMOHHEBIX,
MIEPETOHHBIX,
MHUKPOIIPOIIECCOPHBIX H
JINarHOCTHYECKHUX
CHCTEM aBTOMATHKH.

IT-o/c

IIpencrasienue pe3yabTaToB
MPaKTUUYECKUX U JIAOOPAaTOPHBIX PadoT.
BeimosniHenne  kefica  Ha  aHaANIM3
WHPOPMAITUY O HAYYHBIX JTOCTHIKEHHSIX
B 00JacTH TEHETHYECKUX TEXHOJOTHUI,
KJIETOYHOM  MHXKEHEPUH, MHIIEBBIX
OMOTEXHOJIOTHH, IpeacTaBiIeHue
pe3yAbTaTOB pEUICHUS KEHCOB.

3anmTa KeKca: MpeACTaBJICHUE
pE3yIBTaTOB peleHus KEHCOB
(BBICTYILJIEHUE C MPE3EHTALIUEH ).
Brinonnenue 3ajaHuil IpOMEKYTOUHOU
aTTeCTallUH.
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5. IEPEYEHDb UCITIOJBb3YEMBIX METOJ0OB OB YYEHUA

5.1 laccuBHbIE:

- JICKIIUM TPAIUIIMOHHBIE 0€3 TMPUMEHEHHs] MYJbTUMEIUHHBIX CpPEICTB U 0e3
pa3IaToyYHOTO MaTepuana,

- IEeMOHCTpaIus y9eOHbIX (PUITHBMOB;

- pacckas;

- CEMHUHApbI, IPEUMYIIIECTBEHHO B BUC 0OCYXICHHS JTOKIAI0B CTYJACHTOB 110 TEM
WA UHBIM BOIIPOCAM;

- CAMOCTOSITENbHBIE U KOHTPOJIbHBIE PA0OTHI;

- TECTHI,

- YTEHHE U OTPOC.

(83aumooeticmsue npenooasamelis Kak cyovbeKma ¢ 00yuaroumumcs KaKk 00beKmom
NO3HABAMENbHOU OesIMeNbHOCIUL).

5.2 AKTHBHbIE U HHTEPAKTHBHbIE:

- aKTUBHBIE U MHTEPAKTUBHBIE JICKITUH;

- paboTa B rpymnmnax;

- yueOHasi TUCKYCCUsl;

- JICTIOBBIC U POJIEBBIE UTPHI;

- UITPOBBIC YIIPAKHEHUS;

- TBOPYECKHE 3a/1aHUS;

- KpyTJIbl€ CTOJIbI (KOH(PEPEHIIMHN) C UCTI0JIb30BAHUEM CPEJCTB MYJIbTUMEINA;

- peleHue npoOJIEMHBIX 3a71a4;

- aHAJIM3 KOHKPETHBIX CUTYaIHil;

- METO/1 MOAYJIbHOTO O00yUeHHS,

- 00y4Y€eHHue C UCTIOIb30BAaHUEM KOMIIBIOTEPHBIX 00YUaAIOLUMX IPOTPaMM;

(63aumooeticmsue npenooasamens Kaxk cyobekma ¢ 00y4aouuMcst Kaxk cyobeKmom
NO3HABAMENbHOU 0esIMeNbHOCIUL).
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