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1 OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI YYEBEHOI'O ITIPEJIMETA
OVYIIL.13 BUOJIOI'us

1.1 ObsacTh npuMeHeHHs padoyeil MporpaMmbl

Pabouass mporpamma yuebHoro mpeamera OVYIIL.13 buonorust sBisercs 4acTbio
nporpaMmbl  cpenHero ooémero oOpazoBanus mno cnemuansHoct  CIIO  23.02.09
ABTOMaTHKAa ¥ TeJIEMEXaHWKa Ha TpaHCHoOpTe (KEIC3HOJOPOXKHOM TPaAHCIIOPTE)
(yTBepaeH mnpukazoM MuHmnpocsemienuss Poccun ot 27.08.2024 Ne 608). PaGouas
nporpamma OVII.13 buonoruss pazpaborana B coorBerctBun ¢ OI'OC COO (B
NEeUCTBYIOIEH  pelakiuu) W C  y4eToM IpUMEpHOM  pabodeil  mporpaMmbl
oOmieoOpa3oBarenpbHOM  AucuUIUIMHBL  «buonorusy  mia  mpodeccHoHaTbHBIX
obOpazoBarenbHbix opranuzanuii MPIIO (yTtBepxkaeHa nporokosoM Ne6/2025 ot «18»
anpeins 2025 r.).

[Ipn peanuzanuu pabouell MPOrpaMMbl MOTYT HCIIOJIb30BAThCS  Pa3IUYHbIE
oOpa3oBaTe/ibHblE TEXHOJOIMH, B TOM YHCJIE JUCTAHLMOHHBIE OOpa3oBaTelbHbIC
TEXHOJIOTUH, HIIEKTPOHHOE OOYUCHHE.

1.2 MecTo yueonoro npeamera B crpykrype OOII-IIIICC3:

B yue6nbix mianax OOII-IIIICC3 yuebnsiii npenmer OVYII.13 buonorust BXoauT B
cocTaB OOIIMX Y4YEOHBIX MPEAMETOB, (HOPMHUPYEMBIX M3 00S3aTE€IBHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero obmiero oopazoBanus, s cnenuanbHoctedt CIIO. C yuérom
npoduiis ocBauBaeMoi CrIeNMAIbHOCTH YUeOHBIN MpeMeT peanusyercs Ha 1 kypce.

1.3 Ilnanupyembie pe3yabTaThl OCBOCHHUS YU4eOHOI0 IpeaMera:

1.3.1 lesan yyeOHOro npeamera:

Conepxkanue TporpaMMbl  00111€00pa30BaTEbHON  TUCHUIUIMHBL  «buonorusy
HaIpaBJEHO Ha JOCTU)KEHUE PE3YJIbTATOB €€ U3YUYEHUSI B COOTBETCTBUU C TPEOOBaHUAMHU
OI'OC COO c yuerom mnpodeccuonanbHoi HamnpasieHHoctu OI'OC CIIO. Ilens
U3y4yeHus: AUCHUIUIMHBI «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJICHHE OOYYarOIMMUCH
3HaHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAJIbHOM OpraHn3alliy KUBBIX CUCTEM PA3HOI'0 paHra u
npuOOpEeTCHHE YMEHUN HCIIOJIb30BaTh JTH 3HAHUSA JUI TPAMOTHBIX JICHCTBUM B
OTHOIIEHUU O0BEKTOB JKUBOM MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmxeHre Lenud H3ydeHus AUCUMIUTUHBI «buonorus» Ha 0a30BOM YypOBHE
o0OecrneunBaeTcs peleHueM CIEAYIOMUX 3a/1a4:

o OCBOCHHME OOYYaIOMIMMHCS CUCTEMbl 3HAHMM O OHOJOTMYECKUX TEOpUSX,
YUECHHUSIX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIIOTE3aX, NpaBWiIaX, CIYy>KaldX OCHOBOM IS

(dbopMHpOBaHUS TPENCTABICHUA O ECTECTBEHHO-HAYYHON KapTHUHE MHUpa, O METOAax
HAYYHOT'O MTO3HAHUS, CTPOCHUH, MHOTO00Opa3uu U OCOOCHHOCTAX KUBBIX CUCTEM PA3HOTO

YPOBHSI OpraHu3alliy, BHIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX MCCIEIOBAHUSIX B
OHOJIOTHH;

o dopmupoBanne y oOydYalOIIMXCs TMO3HABATENIbHBIX, WHTEJIEKTyalbHbIX H
TBOPYECKUX CIOCOOHOCTEHl B TpoIleccCe aHalIMW3a JaHHBIX O MYTAX pa3BUTHSA B
OMOJOTHHM HAy4YHBIX B3IJISAOB, MJEH M TMOJAXOAOB K H3YUYCHHIO XUBBIX CHCTEM
Pa3HOro ypOBHS OpraHU3aluu;



o CTaHOBJICHME Yy oOOywaroumxcs oOmeld  KyJabTypbl, (DYHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBACHATH U OLEHUBATH SIBICHUS OKPYKAOILIErO
MUpa KUBOM NPHUPOAbI HA OCHOBAaHUY 3HAHMI U OIBITA, IOJYYEHHBIX NPHU U3YUECHUH
OMOJIOTHH;

o dopmupoBaHre y OOydalOIIMXCA YMEHUW WJUIIOCTPUPOBATH 3HAUCHHE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JEATETbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTH;

o BOCITUTaHUE YOESKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS YEIOBEKOM KHBOM
MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOILICHUS K HEW, COOIIOACHUS ITUUECKUX

HOPM

MIPU TIPOBEJCHUN OMOJIOTUYECKUX UCCIICI0BaHUM;

o OCO3HAaHHE IIEHHOCTUM OMOJOTMYECKUX 3HAaHUM JJI1 TOBBILICHUS YPOBHS
HKOJIOTMYECKOH KYJIBTYpPBI, 111 ((OPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

o MIPUMEHEHUE NPUOOPETEHHBIX 3HAHUW U YMEHHMH B MOBCEIHEBHOW KU3HU IS
OLICHKH IMOCJIEICTBUI CBOEU JEATEIBLHOCTH 10 OTHOUIEHUIO K OKpPYXKAIOLIEH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH

3a0011eBaHUM.

1.3.2 B pe3yabTaTe 0CBOeHHA Y4eOHOI0 NMpeIMeTa 00y4aOUIUHIics 10/IKeH

yMeTh:

— OINpeAensATh UBble OOBEKTHl B IMPHUPOJE; MPOBOAUTH HAONIOJIEHUS 3a
HSKOCHUCTEMAaMU JJisi BBIABIICGHUSI €CTECTBEHHBIX M AHTPOINOrEHHBIX HW3MEHEHUH,
UHTEPIPETUPOBATH PE3YJIbTAThl HAOIOICHUH;

— MPOBOJUTH MPOCTEHIINE OMOJOTMUECKUE IKCIIEPUMEHTAIbHBIE UCCIEIOBAHUS C
coOJr0/IeHneM TpaBuil 0€30MacHOro oopameHus ¢ 00beKTaMu U 000pYJOBaHUEM;

— HUCIOJIb30BaTh HMH(POPMALIUIO OHOJIOTHUECKOTO XapakTepa U3 Pa3IHYHbIX
HMCTOYHHKOB,

— IIPOTHO3UPOBATh TIOCIEACTBUS CBOEH JEATENBHOCTH II0 OTHOLIEHUIO K
OKpy’Karollel cpeae, COOCTBEHHOMY 3J0pOBBIO; OOOCHOBBIBATH W COOJIIOJATH MEPHI
npodunakTUKU 3a00JIeBaHUA,

3HATh:

— CTpPOEHHME, MHOroo0Opasue U OCOOCHHOCTH >KMBBIX CHUCTEM Pa3HOIO YpPOBHS
OpraHu3aliy, 3aKOHOMEPHOCTU MPOTEKAaHUs OUOJIOTMYECKUX IPOLECCOB U SIBICHUN B
OKpY’Karollle cpele, UEJIOCTHYI0 HAy4yHYI0 KapTHHY MHUpa, B3aUMOCBSI3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh  JOCTHKEHMM  OHOJIOTMYECKOM HayKd W  TEXHOJOTMHA B
MIPAKTUYECKOM  JESATENBHOCTH 4YEJIOBEKA, PAa3BUTUM COBPEMEHHBIX  MEIMIIMHCKUX
TEXHOJIOTUN U arpOOMOTEXHOJIOTHA.

1.3.3 Ilnanupyemble  pe3yjJbTaTbl  OCBOEHHUSI  00IIe00pa3oBaTENbHOM
aucIUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mue kommnereHiuu (nanee — OK) u npodeccuoHanbHbIe KOMIIETCHIINY (J1ajiee —
[TK) ®I'OC CIIO B COOTHECEHUHU C JIMYHOCTHBIMHU, METANIPEAMETHBIMU M TIPEAMETHBIMU
pe3yibratramu o0yueHusi 6azoBoro ypoBHs (nanee — [I1P6) ®I'OC COO mpeacrTaBiieHbl B
Tabnuiie:



Koa u IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHHILINHBI

HanMeHOBaHHe

‘l’OPM“PyeM“uX Oo6mue’ JucuumInHapubie’

KOMIIeTeH Ui
OK O01. Bseibupats | JInuHocTHBIE pe3yibTaThl JODKHBI oOTpaxarh B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHMII O MeCTe M pPOJIM OHOJOTHU
croco0bl  pelieHus | TPyAOBOIrO BOCIIMTAHUS: B CHUCTEME HAy4YHOrOo 3HaHUS; (YHKIHOHAJIBHOW TI'PaMOTHOCTHU
3a1a4y - TOTOBHOCTh K TPYZIY, OCO3HaHHE IICHHOCTH MAacTEpCTBa, | YeNIOBEKa IS PELICHUS KHU3HEHHBIX MPOOIeM.
po)eCCHOHAIBHON | TPy IOIO0ue; [IP6 2.ChopMuUpOBaHHOCTh YMEHHS PaCKpbIBATh COJIEPKAHHE
JeSTEIbHOCTH - TOTOBHOCTh K aKTHBHOH JESATEIPHOCTH TEXHOJOTWYECKOH | OCHOBOMOJIATAOIINX OMOJOTHYECKUX TEPMHHOB U TOHSTHI: JKU3HB,
IPUMEHHUTEIBHO u COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTb | KJIETKA, TKaHb, OpraH, OpPraHM3M, BHJ, MOMYJIALUS, 3KOCHCTEMa,
K Pa3NIUYHBIM | HHUIIMUPOBATH, TUIAHUPOBATh H CAMOCTOSTEIIFHO BBIIOJHATH | OHOIeH03, Onochepa; Meraboan3m (0OMEH BEIeCcTB
KOHTEKCTaM TaKyto J1esTeIbHOCTb; U IPEeBpallleHHe 3HEPruM), roMeocTas (CaMOperyJssius), OMOCHHTE3

- HWHTEpeC K pamyHeiM cdepam mnpodeccrHoHaTBHON
JICSATCIIbHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnaseHre YHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENTLHO (OPMYJIUPOBATh U aKTyaIH3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIICCTBCHHBIA TMPU3HAK WM OCHOBAHHS
JUTSL CpaBHEHUS, Kiaccudukaniu u 00001eHus;

- OTIPEIEIIATH 1EH JISATSIIbHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTHKCHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTpPUBAEMBIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTATOB
MOCJIEACTBUN NeITEeIbHOCTH,

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIaJIETh HaBBIKAMH Y4eOHO-HCCIIEIOBATEIHCKOM

U TPOCKTHOW JIeATENHHOCTH, HABBIKAMHU pa3pelieHus

JACATCIIBHOCTh, OICHHWBATh
oejsaM, OLCHUBATH  PHUCKU

Oenka, CTPYKTypHas OpraHu3alusi XUBBIX CUCTEM, JUCKPETHOCTD,
caMOperyJsinus, CaMOBOCIIPOU3BEJICHUE (penpoykuus),
HACJIEJICTBEHHOCTh, HM3MEHYMBOCTh, 3HEPrO3aBHCUMOCTb, POCT U
pa3BUTHE, YPOBHEBAs OpraHU3alys.

[IP6 3.ChopMupOBaHHOCTH yMEHMSI PACKpbIBaTh COJIEp)KaHUE
OCHOBOIIOJIArAOIIMX OMOJIOTUYECKUX TEOPUH U THUMOTE3: KJIETOUYHOM,

XPOMOCOMHOM, MYTallMOHHOM, 3BOJIOLMOHHOW, IPOUCXOKICHHS
JKM3HHU U YelIOBEKa.
[1P6 4.ChopMHPOBaHHOCTb yMEHUs packpbIBaTh

OCHOBOMoOJararomue OnoIornyecKkue 3akoHsl U 3akoHomepHoctu (I
Meunnens, T. Moprana, H.UW. BaeuwmoBa, 3. Tekxkens,
®. Miomnepa, K. Bbopa),rpanuisl uX NPUMEHUMOCTH K >KHUBBIM
CHUCTEMaM.

I[IP6 5.ITpuoOpereHue ombiTa MNPUMEHEHUS OCHOBHBIX METOJIOB
Hay4YHOTO IMO3HAHUS, UCTIOJIb3yEeMbIX B OMOJIOTUH: HAOIIOICHUS

U OINKCAHUS KUBBIX CHUCTEM, IIPOLIECCOB U SBJIEHUM; OPraHU3aLMU U
MPOBEACHUST OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUS THIIOTE3,
BBISIBJIEHUSI 3aBUCHUMOCTH MEKJYy HCCIENYEMbIMU BEJIIMYUHAMU,
0OBSICHEHUS MOJTYYEHHBIX pe3yJIbTaTOB
1 (opMyIHpoBaHUs BBIBOJIOB C MCIOJIB30BAHUEM HAYUYHBIX MTOHSITHIA,

2YKa3bIBAOTCS JTMYHOCTHBIE M METANpeMETHEIE pe3ynbTatsl 13 ®TOC COO, B pOpMHUPOBAHNE KOTOPHIX yUaCTBYET 06IIE06pa3oBaTebHAs JUCIIHILIHHA.
3lucuumnuHapHbie (MPEIMETHBIE) PE3YIbTAThl YKA3bIBAIOTCS B COOTBETCTBUM ¢ MX MOMHBIM nepeureM Bo ®TOC COO. Ipeamernsie pe3ynbrathl 6a3080oro yposus (I1P6)
HyMmepytotcs B cooTBeTcTBHE PI'OC COO (Ilpuka3z Munooprayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).




npo0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

nu aKTyaJII/I3I/IpOBaTB 3aﬂaqy, BBIABUTATH I I/IHOTe3y

€c peUICHHs, HAXOIUTh apryMEHTBl I J0Ka3aTelbCTBa
CBOMX YTBEP)KICHHM, 3a7aBaTb IapaMeTpbl U KPUTEPHUH
peIeHUS;

- aHaJII/I3I/IpOBaTB HOHy‘-IeHHbIe B XO0I€ peLHeHI/IH 3a1a4u
pe3yJIbTaThl, KPUTHYECKH OILEHWBATh HX JOCTOBEPHOCT,
HpOFHO?;I/IpOBaTI) NU3MCHCHHUEC B HOBBIX YCHOBI/ISIX;
pa3pabaThiBaTh IUIAH PEIICHUS MTPOOJIEMBI C YUETOM aHAIIN3a
HMEIOIIUXCS MaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
-- YMETbh IIEPEHOCHUTH 3HAHHMSI B TIO3HABATEIIbHYIO

U TIPAKTHYECKYIO 00JIaCTH KU3HEACITCILHOCTH;

- YMEThb HHTETPHPOBATh 3HAHHUS M3 Pa3HBIX MPEIMETHBIX
oOJacrei;

- BBUIBHraTh HOBBIC HJCH, IIpejjiaratb OPHTHHAIbHBIC
MOJIXOJbI U PEIICHUS

TEOPHN U 3aKOHOB.

[IP6 6.ChopMUpOBAaHHOCTH YMEHHS BBLICIATh CYIICCTBEHHBIC
MIPU3HAKH BUPYCOB, KJIETOK MPOKAPUOTH 3YKAPUOT; OJHOKICTOYHBIX
U MHOTOKJETOYHBIX OpraHu3MOB, BHJIOB, OHOIr€OLEHO30B U
9KOCHCTEM; OCOOCHHOCTH TMpPOLECCOB OOMEHa BEUIeCTB U
IpEeBpaIleHHs] SHEPTruu B KieTKe, (OTOCHMHTE3a, IIIACTUYECKOTO U
HHEPreTU4eckoro  oOMEeHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OIUIOJIOTBOPEHUS, PA3BUTUS M PA3MHOXKEHUS, WHAMBHUIYAIbHOTO
pa3BUTHg opraHusMa (OHTOreHe3a), OOppOBI 3a CYLIECTBOBAHHUE,
€CTeCTBEHHOTO 0TOOpa, BHUI000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpPTaHU3MOB K Cpelie OOMTaHUs, BIUSIHUS KOMIIOHEHTOB KOCHUCTEM,
AHTPOIIOTEHHBIX W3MEHEHUU
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpYroBOpOTa BELIECTB U MPEBpALCHIE SHEPTruu B buocdepe.

I1P6 7.ChopMupOBaHHOCTD YMEHHUS IPUMEHSTh ITOTyYECHHBIC 3HAHHS
Ui OOBSICHEHHsS] OMOJIOIMYECKHUX IMPOLIECCOB U SBICHUH, s
NPUHATHS TPAKTHYECKUX PEIICHUH B IIOBCETHEBHON )KU3HU

C Lenblo obecrieueHus: 0€30MaCHOCTU CBOETO 37I0POBbSI U 3[J0POBBS
OKPY’KaIOIIMX JI0/Ied, COOII0/IEHHS 30pPOBOT0 00pa3a KU3HH, HOPM
rpaMOTHOTO TMOBEAEHUS B OKPYXKAOUIEH MPUPOJHON  CpEE;
NOHUMaHUEe  HEOOXOJUMOCTH  HCHOJB30BAHUSA  JOCTHXKEHHMH
COBPEMEHHOW OWOJIOTHUM W OHMOTEXHOJOTHHA ISl PaIlOHAIEHOTO
IPUPOJONOIb30BAHHUS.

[TP6 8.CdhopMHpOBaHHOCTH YMEHHUSI PelIaTh OMOJOTUYECKHUE 3a/1a4H,
COCTABJISATh TEHOTUITUYECKUE CXEMbI CKPEIIIMBAHUS

JUIE  pasHBIX THUIIOB HACJIEIOBAHUS MPHU3HAKOB y OPraHU3MOB,
COCTaBJISAITh CXEMBI IEPeHOCca BEIIECTB M HHEPTUM B JKOCHCTEMax
(mern MUTaHWS, TUIIEBBIC CETH).

I[MP6  9.ChopmMupoBaHHOCTH yMEHHH KPUTHUYECKH OICHUBATh
nHpopManyio  OMOJIOTUYECKOTO  COAEpkKaHMs,  BKIIOYAOILYIO
MICEBIOHAYYHbIE 3HAHUS U3 paA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBod  MHGpOpMalWK,  HAYYHO-TIONMYJISIPHbIE  MaTepHalbl);
HWHTEPIPETUPOBATH STUYECKUE aCIEeKThI COBPEMEHHBIX
HCCICIOBAHNM B OWOJOTMH,  MEIUIMHE, OHOTEXHOJOTHH;
paccMarpuBaTh rnobaabHbIC AKOJIOTUYECKUE po0IeMbI

COBPEMEHHOCTH, (OPMHUPOBATH M0 OTHOUICHUIO K HUM COOCTBEHHYIO
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MTO3UIIHIO.

[IP6 10. CdopMHupOBaHHOCT, YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOINEHUS Ha OCHOBE OMOJIOTHYECKOU
uH(GOpMaIlMU U3 HECKOJBKUX MCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapaTt OMOJIOTHH

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
CpeAcTBa  ITIOHWCKa,
aHaiM3a

U HHTEPIpETAINH
uHpopmanuu

U MH(OPMAIIMOHHBIE
TEXHOJIOTHH TUIs
BBITTOJIHEHHST 337124
npodeccuoHaNbHOM
JeSITeTbHOCTH

JIM4HOCTHBIE pe3yNbTaThl JOJDKHBI OTpaXaTb B YacTHU:
[IEHHOCTH HAYYHOTO MO3HAHUSI:

-c(hopMHPOBAHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIICCTBEHHOU
MPAKTHKH, OCHOBAaHHOTO  HAa  JUAJNOre  KYJbTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJITYPHOM MUDE.

MertanpeamMeTHbIe pe3yIbTaThl JJOJDKHBI OTPaXKaTh:
OBnaseHre YHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
JICUCTBUSIMU:

B)paboTa ¢ uHpopMaIuei:

- BJaJeTh  HaBbIKAMU  MOJy4YeHHs]  UHGPOpMaLUU
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CaMOCTOSTEJIBHO
OCYUIECTBIIATH MIOKCK, aHaJIn3, CUCTEMATH3ALNIO

U MHTEPIpEeTALNI0 HHPOPMALIUU PA3JINYHbIX BUIOB U (HOopM
IpeJICTaBICHHUS;

- OLIEHUBAaTh JOCTOBEPHOCTb, JIESTHTUMHOCTh WH(pOpMaINH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaMm

ITP6 1. ChopmupoBaHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTHH

B CHCTEME HAy4YHOTO 3HaHUS; (PYHKIMOHAIBHOW TPaMOTHOCTH
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX IPo0IIeM.

I1P6 7.ChopMupOBaHHOCTD YMEHUSI IPUMEHSTD MTOTyYSHHbBIC 3HAHUS
Uil OOBSICHEHHS OMOJOIMYECKMX IPOLECCOB M SIBICHUH, Ui
HOPUHSTHS IPAKTUYECKUX PELICHUH B TOBCEAHEBHON KU3HU

C LeNbl0 obecrieyeHus: 0€30MacCHOCTH CBOETO 370POBbs M 3/J0POBbs
OKPY’KaIOIIMX JIO/ICH, COOIOIEHHSI 3I0POBOTO 00pasa KU3HH, HOPM
IPaMOTHOTO TIOBEACHUS B OKpYXKaloUleW NPUPOIHONW  cpene;
NOHMMAaHWE  HEOOXOJUMOCTH  HCIIOJIb30BAHHUSA  JIOCTHIKEHUU
COBPEMEHHOM OMONIOTMHM M OMOTEXHOJOIMH JJIsi PalOHAJIBHOTO
IPUPOJIONOIB30BAHUS.

I1P6 10. CdopMupoBaHHOCTH yMEHHUI CO3/1aBaThb COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE OHMOJIOTHYECKON
UH(POPMALIUU U3 HECKOJBKUX MCTOYHHKOB, PAMOTHO MCIOJIb30BaTh
MOHATUMHBIN anmapaTr OuoJIorun

OK 04. DddexTrBHO
B3alMOJICCTBOBATE
U paboTathb

B KOJUICKTHBE

U KOMaH e

JIMYHOCTHBIE pe3yabTaThl JOJDKHBI OTpaXaTb B YacCTH.

LIEHHOCTM HAYYHOIO0 TIO3HAHUSA: OCO3HAHHE LEHHOCTH
HAay4YHOM  JEATEIBbHOCTH, T'OTOBHOCTb  OCYLIECTBIATH
MPOEKTHYIO n HCCIIEIOBATENIbCKYIO JIeATEIbHOCTh
VHJIUBUYAJIIbHO U B TPYIIIIE.

MertanpeaMeTHbIE Pe3yabTaThl JOJKHBI OTPakKaTh:
OsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) cOBMECTHas JICSITEIIbHOCTD:

- MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM

U WHIUBUIYyAJIbHOU PaOOTHI;

- OpUHUMATh  IETH  COBMECTHOM  JEATEIBbHOCTH,
OpraHU30BBIBATh M KOOPJAUHUPOBATh JCHCTBHUS

I[IP6 5.IlpuoOpereHue ombiTa NPUMEHEHUS OCHOBHBIX METOJIOB
Hay4YHOTO TO3HAHUS, UCIOJIb3YEMBbIX B OWOJIOTHUU: HAONIOJACHUS U
ONMCAaHMS JKUBBIX CUCTEM, IIPOLECCOB W SIBICHUN; OpraHU3aluyd U
MPOBEACHUST OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUS THIIOTE3,
BBISIBJIEHUSI 3aBUCHMOCTH MEXKIY HCCIEIyEMbIMU BEIMYWHAMMU,
0OBSICHEHUS TIOJYYCHHBIX PE3YyJIbTaTOB

1 popMyIHpOBaHUS BHIBOJIOB C UCIOIB30BAHNEM HAYUYHBIX MTOHSITHIA,
TEOpPU U 3aKOHOB




M0 €€ [JOCTHXKCHHIO: COCTaBISATh IINIaH  JICHCTBHIA,
pacrupenensirtb poilu C y4YeTOM MHEHHMH YYaCTHHUKOB
00CyKJIaTh pe3yIbTaThl COBMECTHOUN pabOTHI

OK 07.
CopelicTBOBATH
COXPaHCHHIO
OKpYXKaroleun
cpepl,
pecypcocOepexeHn
10, MIPUMEHSITh
3HaHUS

00 W3MEHEHUHU

KJIIMMaTa, MPUHIOUIIbLI

JInyHOCTHBIE pe3yJbTaThl JOJDKHBI OTPa)kKaTb B YaCTHU:
9KOJIOTUYECKOT O BOCIIUTaHHUS:~ c(OpPMHPOBAHHOCTD
3KOJIOTUYECKOW KYJIbTYpPbl, IOHUMaHUE BIMSHUSA COLMAIBHO-
HYKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE IIPUPOTHON

U COLMAIbHON Cpefbl, OCO3HAHUE III00AIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

- IUIAHUPOBAaHUE M  OCYUIECTBIEHHE  JIEUCTBUH B
OKPYXAaIOIIEe Cpelie Ha OCHOBE 3HAHUS LEIEH YCTONYMBOIO
Pa3BUTHS YEIIOBEUECTBA;

- AKTMBHOE HEINpUATHE JECUCTBUM, IPUHOCALIUX Bpex

[IP6 5.IIpuoGpeTreHne ombITa NPUMEHEHHS OCHOBHBIX METOOB
HAYYHOT'O TIO3HAHUS, UCTIOIb3yEMBIX B OMOJIOTHH: HAOIIOACHNUS

U OIKCAHUS )KUBBIX CHCTEM, MPOILIECCOB U SIBICHMIA; OpraHu3aluu 1
MPpOBEACHUSI OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3,
BBISIBJICHUS 3aBUCHMOCTH MEXIYy HCCIENyEeMbIMU BeJIMYMHAMH,
00BSACHEHUS TIOJYYCHHBIX PE3YyJIbTaTOB

U (hopMyIHpPOBaHMS BHIBOJOB C UCIOJIH30BAHUEM HAYUYHBIX MOHATUH,
TEOPHI U 3aKOHOB.

[IP6 6.ChopMUpOBAaHHOCTh YMEHHS BBLACHATH CYIIECTBEHHBIC
MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOTH IYKAPUOT; OJTHOKIECTOUHBIX

OepexIIMBOrO OKpYXaroleu cpene; U MHOTOKJETOYHBIX OpraHMW3MOB, BHJOB, OHOI€OLEHO30B U
IIPOU3BO/ICTBA, - yMEHHE IIPOrHO3UPOBATH HEOJaroNnpusTHBIE | PKOCUCTEM; OCOOCHHOCTH  MpPOIECCOB OOMEHa  BEUIECTB U
3¢ dexTuBHO 9KOJIOTHYECKHE MOCIECTBUS MPEINPUHUMAEMbIX JICHCTBHI, | IPEeBpallleHUs] SHEPTUU B KJIETKe, (POTOCHHTE3a, IUIACTUYECKOTO U
JeiicTBOBAThH IpeoTBpallaTh UXx; HHEPreTU4ecKoro  oOMEHa, XEMOCHHTE3a, MHTO03a, MeHlo3a,
B Ype3BBIYAMHBIX | - PACHIMPEHUE OMNbITa JEATEIbHOCTH  DKOJOTUYECKOW | OTUIONOTBOPEHUS, Pa3BUTUA M PA3MHOXKEHUS, WHAMBHUIYaJIbHOTO
CUTyaIUsAX HaIPaBJIECHHOCTH. pa3BUTHs Opranu3ma (OHTOTreHe3a), 00pbObI
MetanpeameTHbIE pe3yIbTaThl TOJKHBI OTPaXaTh: 3a CyLIeCTBOBaHHE, €CTECTBEHHOIO OTOOpa, BUA000pa30BaHMUS,
OBnanenue YHUBEPCATIbHBIMU KOMMYHHMKATUBHBIMU | IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpene OOWTaHus, BIUSHUS
JNENCTBUSAMU: KOMIIOHEHTOB 9KOCHUCTEM, AHTPOIIOTEHHBIX U3MEHEHUN
0) coBMeCTHasl e TEIbHOCTD: B 9KOCHCTEMAaX CBOEW MECTHOCTH,
- MOHMMaThb M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM | KpyroBOpOTa BELIECTB U NMpEBpaIleHNE SHEPTUH B Orocdepe.
Y MHIMBUIyaJIbHOM paboThI; [1P6 7.ChopMUpOBaHHOCTh YMEHUS IPUMEHSITH MOTYyYEHHbIE 3HAHUS
- IpUHUMATh LI COBMECTHOM  JEATeNbHOCTH, | JUII OOBACHEHHs OHOJOIMYECKUX TIPOLECCOB W SBJICHUH, I
OpraHU30BBIBATH u KOOPJIUHUPOBATh NEUCTBUS | IPUHATHS TMPAKTUYECKUX PpEUIeHHH B IOBCEIHEBHOM KU3HU
N0 €€ JIOCTWXKEHHIO: COCTaBJIATh IUIaH JICHCTBHI, | C 1eNbl0 oOecrieueHus: 6e30MacHOCTH CBOETO 370POBBS U 370POBBS
pacrpenensiaTh poJd C YYeTOM MHEHUH YYaCTHUKOB | OKPYXArOIIMX JIFoJel, COOMI0AeHHs 3I0pOBOTr0 00pa3a KU3HH, HOPM
00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI IPaMOTHOIO IIOBEIEHHS B OKpPY)KAIOIIEH NPUPOJHOM  cperne;
MOHMMaHWE  HEOOXOJMMOCTH  HCIIOJNIb30BaHMUS  JTIOCTHKEHUU
COBPEMEHHOM OMONIOTMHM M OMOTEXHOJOTMH ISl PaIlOHAIBHOTO
IPUPOIONOIB30BAHUS
ITK 2.1. | JIngyHOCTHBIE pe3yNbTaThl JAOJDKHBI OTpakaTh B dYactu: | [IPG 7.ChpopMHUpOBaHHOCTH YMEHHSI IPUMEHAThH OJTYUYESHHBIE 3HAHUS
OcCyecTBISITh 3KOJIOTUYECKOTO BOCIUTAHHUS: - c(hOpMUPOBAHHOCTD | JIJIT OOBSICHEHUS OWOJOTUYECKUX TPOIECCOB W SIBICHUM, IS
olnpezeseHue U | DKOJIOTUYECKOW KYJIBTYpbl, IOHUMAaHHUE BIMSIHUSI COLMAIBHO- | IPUHATHUS IPAKTHUECKUX PEIICHUH B IOBCEAHEBHOM KU3HU




yCTpaHEHUE OTKa30B
B pabore
CTaHIIMOHHBIX,
NEPErOHHBIX,
MUKPOTIPOIIECCOPHBI
X "
JTUATHOCTHYECKHUX
CHCTEM aBTOMATHKH.

HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHOM

U COLMAIbHON Cpefbl, OCO3HAHUE TII00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

- IUIAHUPOBAaHUE U  OCYUIECTBIECHHE  JIEUCTBUH B
OKpYXaIOIIEe Cpelie Ha OCHOBE 3HAHUA LIEJEN YyCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

- AKTMBHOE HEIpUATHE JICUCTBUH,
OKpYXalollei cpeae;

- yMEHHE IIPOrHO3UPOBATH HeOIaronpusITHHIE
3KOJIOTUYECKHUE TOCIEACTBUS NPEINTPUHUMAEMBIX JI€UCTBUH,
IpeloTBpallaTh UX;

- pacliupeHue  OImbITa
HaIpPaBJIEHHOCTH.

MMPUHOCAIINX BpPCA

JIEATEIIBHOCTH  DKOJIOTUYECKOM

C 1eNbl0 o0ecriedeHns: 0€30MacHOCTH CBOETO 37I0POBbS M 37J0POBbS
OKPYKAIOIIMX JIIOJICH, COOJIIOJICHUS 3I0POBOTO 00pa3a >KU3HU, HOPM
rpaMOTHOTO MOBEAEHUA B OKPYXAKOLIEH MPUPOJHON Cpele;
NOHMMaHHE  HEOOXOIUMOCTH  HWCIOJIB30BaHUS  JIOCTIKCHHUH
COBPEMEHHOM OHMOJIOTMM M OMOTEXHOJOTHH ISl PaAlOHAIBHOTO
IPUPOJIOTIOIH30BAHHMS.

I[MP6  9.ChopmMupoBaHHOCTH yMEHHA KPUTHYECKH OICHUBATh
UHPOPMALIMIO ~ OWOJIOTUYECKOTO  COJIEPYKAHHS,  BKJIFOYAOLIYIO
NICEBAOHAYYHbIC 3HAHHUS W3 PA3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBoi  MH(OpPMAIUK,  HAYYHO-TIOMYJISIPHBIE  MaTepUAIIbI);
UHTEPIPETHPOBATH ITHYECKUC ACTICKTBI COBPEMEHHBIX
UCCIICIOBAaHU B~ OWOJIOTHM,  MEIUIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh riio0abHbIC IKOJIOTHYECKUE POOJIEMBI

COBPEMCHHOCTH, q)OpMI/IpOBaTL 110 OTHOILICHUIO K HUM CO6CTB€HHy1-O
ITO3UIIHIO.




2 CTPYKTYPA U COAEPXXAHUE YYEBHOI'O IIPEIMETA

2.1 O0beM y4eOHOI0 nmpeaMeTa ¥ BUAbI y4eOHOH padoThI

Buj yueOHoi1 padoThI Ooném B
yacax
MakcumanbHas yyeOHass Harpy3ka (Bcero) 72
B T.U.
O0Bém 00pa3oBaTe/IbHOM MPOrpaMMbl y4eOHOH TUCHHUILVIMHBI (IPeaMeTa) 61
B T.U.
Ochoenoe cooeprcanue 51
B T.4.
TEOpEeTUIEeCKoe O0yueHUe 39
MPAKTUYECKHE 3aHITHS 10
nabopaToOpHBIC 3aHATHS 2
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 10
B T.U..
TEOpeTU4ecKoe o0yueHue 2
MPAKTUYECKHE 3aHITHS 6
abopaTOpPHBIE 3aHITHS 2
CamocrosiTesibHAsi paboTa 00y4yarouierocs (Bcero) 11

Ilpomesrcymounana ammecmayusn 6 popme oughgpepenyuposannozo 3auema (2 cemecmp)




2.2 TemaTnueckuii mjiaH u coaepxxkanue yueonoro npeamera OYIIL.13 buosiorus

H 4 dDopmHpyeMble
anMeHoBaHue pa3aesioB | Coaep:xkanue yueOHOro marepuaja (0CHOBHOe U PodecCHOHAIBHO OPMEHTHPOBAHHOE)", Oo0bem
U TeM JIa0opaTopHble M NPAKTHYECKHE 3AaHATHS, IPUKJIAJTHOH MOAYJ/Ib (MPH HAJHMYNH) 4acoB KOMITETEHIHH
1 2 3 4
1 cemecmp 30
OCHOBHOE co/Iep:KaHue
Pazjes 1. buoJiorns kak Hayka. 2KuBbie CMCTeMbI U X OPraHU3alus 3 OK 02
Tema 1.1. 3
buosorus Coaep:xxanue yueOHOro MaTepuaJia 2
B cucreMe HayK. O0mast | buonorus — Hayka o kuBoii npupoje. CBs3u OMOJIOTHU C OOIIECTBEHHBIMH, TEXHHYCCKUMH U
XapaKTePUCTHKA JKU3HH | TPYTMMH €CTeCTBEHHBIMH HayKaMmu, (uiocoduel, penuruen, 3TUKOM, SCTETUKON U MpPaBoOM.
Pons Ouonmormu B (OPMHpPOBAaHMM COBPEMEHHOW HAaydHOW KapTuHbl Mupa. CHcrema
OMOJIOTMYECKUX HAYK.
MeTtoapl MMO3HaHUS >KMBOW NpUPOIbI (HAOJIOJIEHUE, SKCIEPUMEHT, ONMCAHHE, U3MEPEHHE,
Ki1accuUKalusi, MOICIIUPOBAHNE, CTATHCTHYECKast 00paboTKa JaHHBIX).
JKusble cucteMsbl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus ononoruu. OTauyue >KUBBIX CUCTEM OT
HeopraHuyeckoi npupo/sl. CBoicTBa OMOCUCTEM U UX pa3HOOOpasHe.
YpoBHM OpraHu3anii OMOCUCTEM: MOJIEKYJISPHO-TeHETUYECKUH, KJICTOYHbIH, OpraHu3MEHHBIH,
MOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIHN (OMOreoieHOTHUECKH i), OuochepHbI.
CamocrosiTeibHas padora odyuarommxcs Nel 1
1. 3amonHeHne TaOIUIBI C OMMCAHUEM METOJI0OB MUKPOCKOIIMPOBAHUS C UX JIOCTOMHCTBAMHU U
HEeJ0CTaTKaMHU.
2. 3anonHeHue Ta0nuLbl «BKiIa yueHbIX B pa3BUTHE OMOJIOTHID.
3. 3anonHeHne CPaBHUTEIbHOM TAOJUIBI CXOJCTBA U Pa3INuUi )KUBOTO U HEXKHUBOTO.
Paznen 2. XuMHYeCKHii COCTAB M CTPOEHME KJIETKH 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XHMHYeCKHUil cOCTaB Coaepsxanue yueOHOro MaTepuasa 1

KJaeTku. Boaa

XUMUYECKHH COCTaB KIIETKH. XHMHYCCKHE DJICMCHTHI: MAaKpPO3JIEMCHTBI, MUKPOJ3JICMCHTEI.

406pa3oBaTenbHas OpraHU3als BIPaBe CAMOCTOSATENLHO ONPEEIATh 0CIe0BATEILHOCTD H3yUEeHHs pa3ielioB U TeM, BXOJAIIMX B HHX, a TAKKe Mepepaclpeneiarh KOJIUYeCTBO
YacoB JUIsI OCBOCHHS OOYYarONIMMHUCS Y4eOHOrO Marepuajiga, € Y4eTOM JIOTMKH (DOPMHUpPOBAHHS MPEAMETHBIX PEe3yJbTaTOB, OOMMX M MPOGECCHOHATBHBIX KOMIICTCHIIHH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCITUTUIMHAMHA 001Ie00pa3oBaTenbHOTO U 00MIETPOPEeCCHOHATLHOTO ITUKIOB yueOHoro miana OI1.
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H MUHEpPAJIbHbIE

Boz[a U MHUHCPAJIbHBIC BCIICCTBA. q)}’HKI_[I/II/I BOABI W MHUHCPAJIBbHLBIX BCIICCTB B KICTKC.

BellecTBa [Tonnep>kaHue OCMOTHYECKOro OajlaHca
IIpakTnyeckoe 3ansaTue Ne 1
buonornyeckass posb MHUHEpalIbHBIX BEIIECTB B  O0ECIEUYEHUH IKU3HEAEATEIbHOCTH
OpPTraHU3MOB, IPOSIBJICHUS TMcOaTaHCca MUHEPAIbHBIX YIEMEHTOB

Tema 2.2. Conep:kanue y4eOHOTr0 MaTepHuaJia

buoaornvyecku BaskHbI€e
XUMHNYECKHUE COCAMHECHUSA

benku. CoctaB u crpoeHue 0enkoB. AMHHOKHUCIOTHI — MOHOMeEpHI OenkoB. Hezamennmeie u
3aMEHUMbIE aMMHOKHUCJIOTHI. AMMHOKUCIOTHBIM COCTaB. YPOBHU CTPYKTYphbl O€IKOBOM
MOJIEKYJbl (IIEpBUYHAs, BTOPUYHAs, TPETHYHAs M YETBEPTHYHAs CTPYKTypa). XUMHUECKUE
cBoiictBa OenkoB. buonornueckue ¢yHkuun OenkoB. DepMeHTH — OHOJOrHMYECKHUE
kartanmu3atopel. CTpoeHue QepMeHTa: aKTHUBHBIA ILEHTpP, CyOcTpaTHas CHIenu(pUIHOCTS.
Kodepmentsl. Buramunsl. OTinuus pepMEHTOB OT HEOPIraHUYECKUX KaTaau3aToOpOB.
YrineBoapl: MOHOcCaxapuabl (IJIFOK03a, pub03a W JIe30KCHpH003a), aucaxapuisl (caxaposa,
JAKTO3a) M HoJHMcaxapuabl (Kpaxmall, IJIMKOIeH, Leuloio3a). buonornueckue ¢yHKIMu
yraeBoAoB. JIumuasl: Tpuriunepuanl, pochomunuasl, crepounsl. ['uapodmibHo-ruapodhoOHbIe
cBoiicTBa. buonornueckue Gpynkuuu aunuaos. CpaBHEHHE yIiIeBOAOB, OCJIKOB M JMIINIOB KaK
ncrouHukoB sHepruu. Hyxienmnossle kucnorsl: JHKu PHK. Hykmeoruasl — mMoHOMEpHI
HykJIenHOBbIX KucioT. Ctpoenne u ¢yHkuun JIHK. Ctpoenne u ¢ynkuun PHK. ATO:
CTpoeHHE U QYHKIIUU

JlabopaTopnasi pa6ora Nel (Ha BEIOOp mpernoaBatTess)

«Onpenenenue ButamMuHa C B IPOIyKTaxX MUTaAHUS»

nm «OnpeneneHne HalIuuus KpaxMana B IPOyKTax MUTaHU»

win  «['uapodunbHO-TUAPOPOOHBIE CBOWCTBa JTUNUAOB» WM «M3yueHHe KaTaluTHYeCKOu
aKTUBHOCTH (DepMEHTOB (Ha MpUMepe aMHUJIa3bl UM KaTaaasbl)»

Tema 2.3.
CrpykrypHO-
(pyHxuuoHAIBbHAS
OpraHu3anms KJIeToK

Conepxanue y4eGHOro MaTepuajia

[uTtonmorus — Hayka o kjieTke. Kinerounast Teopust — mpumep B3auMoAeUCTBUA UJiel U (DaKToOB B
Hay4YHOM IO3HaHUU. MeTO/1bl U3yUeHUs KIETKH.

Krnerka kak menoctHas »xuBas cucrtema. OOIIMe TpU3HAKU KIETOK: 3aMKHYTas HapysKHas
MeMOpaHa, mosekyinbl JJHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oenka.

Tunbl  kjeTok: dykapuoThyeckas M mpokapuotuyeckas. OCOOEHHOCTH  CTPOCHHSA
MPOKApUOTHUECKOW KIEeTKH. Kierounass crteHka Oaktepuil. CTpoeHHE DYKapHUOTHUECKOU
KJIeTKH. OCHOBHBIE OTJMYHUS PACTUTENBbHOM, )KMBOTHOM M rpuOHOM KieTku. IloBepxHOCTHBIE
CTPYKTYpbl KIJIE€TOK— KJIETOYHas CTE€HKa, TIJUKOKaIuKC, ux ¢yHkuuu. I[lnazmatuueckas
MeMOpaHa, ee CBOMCTBA M (DYHKITHH.
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[utoruiasma u ee opraHouasl. OpHomeMOpanHble opranounasl kietku: OIIC, ammapar
l'onpmxu, nm3ocoMbl. IloslyaBTOHOMHBIE OpraHouzAbl KIETKM: MHUTOXOHAPHUH, IIJIACTHJBL.
[TpoucxoxxaeHnne MUTOXOHAPUN M TuiacTHA. Buapl mmactua. HememOpaHHBIE OpraHOMIbBI
KJIETKH: pPHOOCOMBI, KIETOYHbBIM LEHTp, LEHTPUOIM, PECHUUYKU, KIyTHUKH. DyHKIUU
OpPraHoUJIOB KJIETKU. BKiroueHus.

Snpo — peryiasTopHblil neHTp kieTku. CTpoeHue sanpa: siepHas 000J0YKa, KapHOIUla3Ma,
XPOMATHUH, SAPBILIKO. XpOMOCOMBL. TpaHCIOPT BELIECTB B KIETKE

JlaGopaTopHas padora Ne2 (Ha BBIOOp IpernoaBaTesis) 1
«CTtpoeHne KIETKH (pacTeHus, >KUBOTHBIC, TPUOBI) M KJICTOYHBIC BKJIIOYEHHUs (Kpaxmall,
KapOTUHOUIbI, XJIOPOILJIACTHI, XPOMOTLIACTHI)»
i «M3yueHue cTpoeHus KJIETOK PacTeHUM, >KUBOTHBIX W OakTepuil 1MojJ MHMKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpernapaTax u UX OMHCAHUE»
i «IIpoHuniaeMocTs MeMOpaHsl (TIa3MOJIN3, ACTIIIA3MOJIIH3)
Pa3nen 3. ’KuszHenesiTeJbHOCTh KJIETKH 6 OK 01, OK 02,
Tema 3.1. Coaep:xaHue yueOHOro MaTepuaJia 3 OK 04
OO0MeH BelecTB OOMeH BemecTB, WKW MeTa0oJU3M. ACCUMUIIALNS (IIACTUYSCKUM OOMEH) M JAMCCUMUIISAIUS 2
4 MpeBpalieHue JHEPIruu | (3HepreTuyeckuil oOMEeH) — JBE CTOPOHBI €JUMHOI0 Ipouecca meradonusma. Ponb 3akoHOB
B KJIeTKe COXpaHEHMs BEIIeCTBA M SHEPruM B IMOHMMaHUM MeTabonu3Ma. Tumbl oOMEHa BeIIECTB:
aBTOTpo(HBIA U rerepoTpodHbIii. Poib ¢GepMeHTOB B 0OOMEHE BEIIECTB M TMPEBpPAIICHUU
sHeprun B kietke. PortocuHTe3. CBetoBas M TeMHOBas (a3bl (oTocuHTeza. Peakiuu
¢dotocunTe3a. DpdexTuBHOCTL (HOoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a JJs JKM3HM Ha 3emile.
Bnusiaue ycnoBuit cpenbl Ha (OTOCHMHTE3 W CIIOCOOBI MOBBILICHUS €r0 MPOAYKTUBHOCTH Y
KyJIbTYpPHBIX  pacTeHuil. XeMOCuHTe3. XEeMOCHHTe3Upylrlue Oakrepuu. 3HaAuYeHHE
XEMOCUHTE3a AJIs )KU3HU Ha 3eMIIe.
DHepreTudeckuil oOMeH B KieTke. PaciieruieHne BemiecTB, BbIIEIEHUE M aKKyMYJIUpPOBaHUE
SHEPrUM B KIETKe. OTalbl JHEpreTndyeckoro obmeHa. [nmumkonu3. bpojkeHuen ero BHIBL.
Kucnoponnoe oxucienue, Win KiIeToyHoe jabixaHue. OkucnutenbHoe (ochopuInpoBaHUeE.
O PeKTUBHOCTD HIHEPTETHUECKOT0 0OMEHa
CamocrosiTeibHas padoTa odyuaromuxcs Ne2 1
3arnoyiHeHHe CPaBHUTENILHON TaOIHIIbl XapaKTEPUCTHK TUIIOB 0OMEHa BELIECTB
Tema 3.2. Conep:kanue y4eOHOIr0 MaTepuaJia 2
Buocunres 6eska Peakuuu Matpuunoro cunresa. ['enernyeckas nnpopmanus u JJHK. Peanuzanus renernyeckoit 1

uHpopManuu B KieTke. ['eHeTHUecKuil KoJ M ero cBoiicTBa. TpaHCKpHUNLUS — MaTpUYHBIN
cuate3 PHK. Tpancnasuus — OwocuHTe3 Oenka. Otanbl  TpaHcmsiiuu. KoaupoBaHue
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aMUHOKHCIIOT. Posik pbocoM B OMocuHTEe3e Oenka

IIpakTuyeckoe 3ansiTue Ne2
Pemenue 3a1a4 Ha onpe/iesieHUE OCIE10BAaTEIbHOCTH HYKIECOTHI0B

Tema 3.3.
Bupycsi

Conep:kanue y4eOHOT0 MaTepuaJa

Hexnerounsie ¢opmbl xu3Hu — BUpYCHL. Mcropusi oTkpsiTus BupycoB (. M. VBaHOBCKMIA).
OCOOGEHHOCTH CTPOEHUS M KU3HEHHOro LUKJIa BUpYycoB. bakrepuodaru. bonesHu pacrenuii,
KMBOTHBIX U YEJIOBEKA, BbI3bIBaeMble BHUpycaMu. Bupyc nmmyHoaedunuta yenoseka (BUY) —
Bo30yauTens CIIM/a. IlpodriiakTika pacnpocTpaHeHUs BUPYCHBIX 3a001€BaHUN

Pasznen 4. Pa3MHoO:KeHHE H HHJIHBHIYAJILHOE pPa3BUTHE OPraHUu3IMOB

Tema 4.1.
Ku3HeHHBIA HUKJI
KJIETKH

Coaep:xanue yueOHOro MaTepuaJia

Knerounbplif 1Mk, WIM OKU3HEHHBIM IMkia kieTku. Murepdasza u murto3. Ilpoueccst,
npoTekaromue B uHTEpdaze. Perumkanus — peaknus marpuyHoro cuareza JIHK. Crpoenue
XpoMOCOM. XpOMOCOMHBIH HaOOp — KapuoTun. [IUMIOUIHBIA M ramIoUJHBIA XPOMOCOMHBIE
Habopbl. Xpomatuzpsl. L{uTomornueckue OCHOBBI Pa3MHOKEHUSI M WHAWBUAYAJIBHOTO Pa3BUTHS
opranus3moB. [lenenne knetkn — muto3. Ctaguu Murtosa. Ilponeccsl, npoucxoasiue Ha pa3HbIX
cTaauax Muto3a. buonornueckuii cmpica mutosa. [IporpaMmupyemast ru0esb KIETKH - alloNTo3

LS BN

CamocrosiTesibHast padora o0yuaromuxcs: Ne3
Pa3paboTka 1eHThl BpeMEeHH KM3HEHHOTO IIUKJIA KIIETKH

Tema 4.2.
@opMBbI pa3MHOKEHHS
OpPraHu3MoB

Coaep:xanue yueOHOro MaTepuaJia

w

®opMBI pa3MHOXKEHHUS OPraHU3MOB: Oecroyioe U ToJIoBOe. Buabl Gecrosioro pa3MHOKEHUS:
JielieHne HaJBOE U MOYKOBAHHE OJTHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETATUBHOE
pa3MHOXkeHHe. MICKyCcCTBEHHOE KIOHMPOBAHUE OPTAHU3MOB, €r0 3HAYECHHE JIJIS CEJICKIUH.
[TonoBoe pa3MHOXEHHE, €ro oTiauuus OT Oecmonoro. Meiio3. Cramum wmeiiosa. [Iporeccsl,
npoucxoAsume Ha craausx weio3a. [loBenenue xpomocom B Menose. KpoccuHrosep.
buonoruueckuii cMpica U 3HaYeHHE Meilo3a. ['aMeToreHes — mporecc 00pa3oBaHUs MOJTOBBIX
KJIETOK Yy JKMBOTHBIX. [l0JIOBBIE Kelle3bl: CEMEHHUKH W sSuUHUKU. OOpa3oBaHWE U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30ui, SHIEKIeTKa) — CIepMAaTOreHe3 U OOTEHE3.
Oco0eHHOCTH CTpOEHHUS SIMIIEKIETOK U ciepMaTo3ouioB. Omnogorsopenue. [lapreHorenes.

CamocrositeibHas padora o0y4yaromuxcs Ne4
3anoiHeHue TaONUIbl C KpPaTKOM XapakTepUCTUKOH M mnpumepaMu (HOpM pa3MHOXKEHHUS
OpPraHHU3MOB

Tema 4.3.
HNuauBuayanbHoe
pa3BuTHE OPraHU3MOB

Copep:kaHue y4eOHOI0 MaTepuaJia

NunuBuayanpHOe paszBuTHE (OHTOreHe3). DMOpPHOHANBHOE pa3BUTHE (IMOpHOreHe3). DTarbl
SMOPHOHAILHOTO Pa3BUTHS Y TO3BOHOYHBIX KHUBOTHBIX: JPOOJICHHE, TacTpyJIsIus,

OK 01, OK 02,
OK 04
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opranorenes. IloctamOpronansHOe pa3zBuTHE. THUIIBI TOCTIMOPUOHAIBHOTO PA3BUTHA: TPSIMOE,
HenpsiMoe (TMuuMHOuYHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIE
BBI3bIBaTh BpOXKJEHHBIE ypoacTBa. PocT u pasBurue pacreHuid. OHTOTr€HE3 LIBETKOBOI'O
pacTeHus: IBOMHOE OIIOIOTBOPEHHUE, CTPOCHUE CEMEHH, CTaAUH Pa3BUTHUS

IIpakTuyeckoe 3ansaTue Ne3
WNudexnmonnpie 3a00JieBaHUsl W DIHIEMHH B HCTOPUU YEIOBEYECTBA. BaKIMHAIUS Kak
npoduiakTika HHOEKIMOHHBIX 3a00JIeBaHUI

Pa3nea 5. HacjieacTBEHHOCTL M H3MEHYHBOCTH OPTraHU3MOB (BCEro)

Pazoen 5. HacnedcmeenHocHb u U3MeH4u80CcHb op2anuimoe (1 cemecmp)

Tema 5.1.
3aKkoHOMepHOCTH
HacJIeJOBAHUSA

Coaep:xanue y4eOHOro MaTepHaJia

HpeI[MeT N 3aaa4ud I'CHCTHUKU. Pomn OUTOJIOTUN H 3M6pI/IO.HOFI/H/I B CTAHOBJICHUM TI'CHCTHUKHMH.
Bxiiag poccuiickux M 3apyOekHBIX YYEHBIX B pa3BUTHE TE€HETHKM. MeToJbl TI'€HEeTHKHU
(THOpUIOIOTUYECKHH, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKHUI ). OcHoBHbIE
TEHETUYECKUE TIOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMAaX CKPEIIUBAHUM.
3aKOHOMEPHOCTH HacJIeJOBaHMsI IPU3HAKOB, ycTaHOBJIEeHHbIE . Mennenem. MonorubpuaHoe
CKpelIMBaHHE. 3aKOH  eAMHOOoOpa3uss ruOpuaoB  mepBoro  mnokosieHus.  I[IpaBuio
JOMUHUPOBaHMS. 3aKOH pacUIeIUieHusl Mpu3HakoB. ['mmore3a uucrorel ramer. lloiaHoe u
HEMOJHOE JOMUHHpOBaHUeE. [IurubpuaHoe ckpeuBaHue. 3aKOH HE3aBUCUMOTO Hacle10BaHMs
NMpu3HaKoB. [[uTOreHeTHYecKre OCHOBBI JUTHOPUIHOTO CKpEUIMBAaHUS. AHAIM3UPYIOIIEE
ckpeuuBanue. Vcronp30BaHWE aHAIM3UPYIOLIETO CKPEIIMBAHUS Ul ONPENECIICHUS T€HOTHUIIA
ocobu

(N |5

IIpakTnyeckoe 3ansaTue Ne4

Pemenue 3agau Ha omnpeaeneHUE BEPOSTHOCTH BO3SHUKHOBEHMSI HACJEACTBEHHBIX NPU3HAKOB
OpU MOHO-, JW-, TOJIUTHOPUIHOM U AHAIM3HMPYIOLIEM CKPEUIMBAaHWH, COCTaBJICHUE
TCHOTUIIMYCCKHUX CXEM CKPCIIMBAHUA

Tema 5.2.
CuenjieHHoe
HacJIel0BaHHue
NPHU3HAKOB

Conepxanue y4eGHOro MaTepuasia

CuernieHHOE HaclefoBaHHe Mpu3HakoB. Pabota T. Moprana mo CIEIIeHHOMY HacJeOBaHHIO
reHoB. Hapymienue cuemieHus TeHOB B pe3yJibTaTe KPOCCHHTOBEpa. XPOMOCOMHAs TEOPHS
HAaCJEeACTBEHHOCTH. | eHeTHuyecKkne KapThl.

l'enernka moma. XpoMOCOMHOE OIpEeNeHHe IMoja. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
['omorameTHble U rereporaMeTHble opraHu3Mbl. HacliemoBaHue NpPHU3HAKOB, CIETUICHHBIX C
IOJIOM

IIpakTnyeckoe 3ansaTHe NeS

Pemenne 3aaa4 Ha onpCaciCHUEC BCPOATHOCTH BO3HHMKHOBCHHUSA HACJICACTBCHHBIX ITPHU3HAKOB

OK 01, OK 02,
OK 04
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IIpHr CHUCTIVICHHOM HACJICAOBAHWH, COCTABJICHUC I'CHOTUITMYCCKUX CXCM CKPCUIMBAHU A

CamocTrosiTesibHAsi padoTa o0Oyuarommxces: NeS 1
Pazpabotka rioccapus
Tema 5.3. Conep:kanue y4eOHOTr0 MaTepuaJa 3
3akoHOMepHOCTH N3menunBocTh. Bubl M13MEHUMBOCTU: HEHACIEACTBEHHAs U HacleAcTBeHHas. Ponb cpenbl B 2
H3MEHYUBOCTH HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOJIU(DUKAIIMOHHOW HW3MEHYUBOCTH.
BapuanvonHsli psin 1 BapuanuoHHas kpuad. Hopma peakuuu npusnaka. KonndecTBeHHble U
KauecTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALIMOHHON U3MEHYHBOCTH.
HacnenactBennas, win TreHOTUNHMYECKass HM3MEHYUMBOCTh. KoMOMHATHMBHAs W3MEHUYHUBOCTb.
Meii03 u TOJIIOBOM MpOIECC — OCHOBA KOMOWHATUBHOM HW3MEHUYMBOCTH. MyTallmoHHAS
M3MeHYMBOCTh. Kitaccudukanuss MyTanuii: reHHbIE, XPOMOCOMHBIC, T€HOMHbIe. YacToTa u
MIPUYMHBI MyTanuid. MyTtarenHsle (akTopbl. 3aKOH TOMOJIOTHUECKUX PSAJOB B HACIEACTBEHHON
U3MEHYHBOCTH
H. 1. BaBunosa
IIpakTnyeckoe 3ansaTue Ne6 1
Pemenne 3agau Ha omnpeneneHUE BEPOSTHOCTH BO3HHUKHOBEHMSI HACJIEICTBEHHBIX MPU3HAKOB
MPU  Pa3IMYHBIX THIAX B3aMMOJICUCTBHS T'€HOB, COCTaBJICHHUE TE€HOTHUIIUYECKUX CXEM
CKpEIIMBAHUS
2 cemecmp 42
Paszoen 5. Hacnedcmeennocms u usmenuusocnb op2anuimos (2 cemecmp) 2
Tema 5.4. Coaepxanue y4eOHOIro MaTepuaJa 2
I'eHeTHKAa 4Yejl0BEeKa I'enetnka denoeka. Kapuorun denmoBeka. OCHOBHBIE METOABl TEHETUKH 4YEJIOBEKa: 1
TeHeaJoTHYeCKrii, ONU3HELOBBI, [UTOTEHETUYECKHH, OWOXUMUYECKUH, MOJIEKYISIPHO-
reHeTudeckuid. COBpEeMEHHOE ONpe/eNieHne TEeHOTHUIA: TOJIHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUITUPOBaHue, B ToM uucie ¢ nomoimipio [1[P-ananuza. HacnencrBennsie 3a0osieBaHus
YyelloBeKa: TeHHble Ooye3HH, OOJe3HM C HACIEACTBEHHON IMpelpacloiokeHHOCTHIO,
XpoMocomHble Oone3nu. CoMmarudyeckue H TeHepaTHBHbIE MyTanud. (CTBOJOBBIE KIETKH.
[TpuHIKIIBE 370pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, TPO(PHIAKTHKY U JICYCHUS TEHETHICCKUX
Oone3neil. MenuKo-reHeTHUeCcKoe KOHCYJIbTHPOBaHHE. 3HAUCHUE MEIUIIMHCKON TeHETHKH B
MPEAOTBPAIEHUH U JICUCHUH TeHETHYECKUX 3a00JIeBaHUH YeIOBEKa
IpakTuyeckoe 3austue Ne7 1
CocraBiieHre ¥ aHaJIU3 POJIOCIOBHBIX YeJIOBEKA
Pa3nen 6. OBo1101MOHHASE 0M0JIOTHST 7 OK 01, OK 02,
Tema 6.1. \ Coaep:xaHue y4eOHOro MaTepuaJia 3 OK 04
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IBOJIIOIIMOHHAS TEOPHUS
M ee MeCTO
B OMOJIOTHU

[TpeanocelIKu BOSHUKHOBEHHSI SBOJIIOIIMOHHON TCOPUU. DBOJIIOIMOHHAS TEOPHUS M €€ MECTO B
Ouonoruu. BiusHHE SBOJIONMOHHONW TEOPUU Ha pa3BUTHE OWOJOTMH M JIPYTrHUX Hayk.
CBuIeTEIbCTBA IBOJIONKH. [1allCOHTOIOTHYECKHE: TTOCIIEA0BATEILHOCT TOSBICHHUS BUIOB B
MaJICOHTOJIOTHYECKON JICTONMCH, IepexonHbie (opMmbl. broreorpaduueckue: CXOACTBO H
paznuune ¢ayH U (IOp MATEPUKOB M OCTPOBOB. DMOPHOIOTHYECKHUE: CXOJCTBA M Pa3TUUUS
SMOPHUOHOB Pa3HbIX BHIOB IMO3BOHOUYHBIX. CpaBHHUTEILHO-aHATOMHYECKHE: TOMOJIOTHYHBIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOHGKYJISIPHO'6I/IOXI/IMI/I‘-ICCKI/I€: CXO0ACTBO
MEXaHU3MOB HACJCICTBEHHOCTH W OCHOBHBIX METa0OJMUYCCKHX MyTeil y BCEX IKUBBIX
OPTraHU3MOB.

OBomonnonHas Teopust Y. apeuna. [Ipearnocsiku BOSHUKHOBEHHUS JapBUHHU3MA. JBHXKyIIHE
CHJIBI J3BOJIFOIIMM BHUAOB II0 I[apBI/IHy (I/I36I)ITOLIH06 Pa3MHOKCHHUE IIPpU OI'PAaHUYCHHOCTHU
pecypcoB, HeomnpeaeaéHHast K3MEHYMBOCTb, 00ph0a 3a CYIIECTBOBAHKE, €CTECTBEHHBINH 0TOOD).

CamocrosiTesibHas padoTa o0yuarmuxcs Ne6 1
Pa3pabortka rioccapus
Pa3paboTka JeHThl BpeMEHHU Pa3BHUTHS SBOJIONUOHHOTO YUCHUS
Tema 6.2. Coaep:xanue yueOHOro MaTepuaJia 2
Muxpo3Boaonus Cunrernueckass teopusi 3o (CTD) u e€ ocHOBHBIE MOJOXKEHUS. MUKpPOIBOIIONKSA. 2
[omynsus kKak eIMHUIA BUAA U SBOJIOINH.
JBmwkymme cuibl  ((hakTOpBI)IBOIIONMHA BUIOB B TpUpoAe. MyTalMOHHBIA TPOIECC H
KOMOMHATHBHAs W3MEHYMBOCTb. [lomynsuuoHHble BOMHBI W Apeild reHoB. M3omsamus u
murpanus. EctecTBeHHbII 0TO0p — HanpaBisIIoIIMi GakTop 3BooLUN. DPOPMBI €CTECTBEHHOTO
orbopa. IIpucmocoOIIeHHOCTh  OpraHW3MOB  KakK  pe3yjibTaT  3Bojtouuu. Ilpumeps
npucnocoOIeHni y opranu3smMoB. ApoMopdo3bl U uaunoanantanuu. Bug u BugooOpazoBaHue.
Kputepuu Buga. OcHOBHBIE (OpMBI BH1000pa30BaHus: reorpaduueckoe, IKOJOTHUECKoe
Tema 6.3. Coaep:xaHue y4eOHOro MaTepuaJia 2
Maxkpo3Boaonus Makpospomroniust.  Popmbl  IBOIMIOLMM:  (UIETHYECKas,, JWBEPreHTHas, KOHBEpPreHTHas, 1
napajuienpHas. HeoOpaTuMOCTh 3BONIOIHH
IpakTuueckoe 3ansitne Ne§ (Ha BHIOOpP IpenogaBaTes) 1
«CpaBHEHHE BUJOB 110 MOPHOIOTUYECKOMY KPUTEPUIO»
Wnu «Onucanue npucnocoOJIeHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOI'O XapaKTepa»
Pa3nen 7. Bo3HUKHOBeHNEe M Pa3BUTHE JKM3HU HA 3em.ie 8 OK 01, OK 02,
Tema 7.1. Coaep:xaHue y4eOHOro MaTepuaJia 3 OK 04
3apoxkaenne JloHay4HbIE MPEJICTaBICHUS O 3apOXKIECHUH KU3HU. HayuHble runoTe3bl BO3SHUKHOBEHHS JKU3HU 2

" Pa3BUTHE )KU3HHU

Ha 3ewsie: a0WOT€HE3 M maHcnepMmus. XHUMHYECKas OHBONIONHUA. AOHOTCHHBIH CHHTE3
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OPraHWYECKUX BEHIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKICHUE
XUMUYECKOH 3BoonnK. HavanpHble aTansl Ononornyeckoi spostonun. ['unoreza PHK- mupa.
dopMUpoBaHHE MEMOPAHHBIX CTPYKTYP M BOSHUKHOBEHUE MPOTOKJIETKU. [IepBbie KIETKU U UX
sBomonns. POpMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazButue xu3znu Ha 3emuie 1o 3pam U nepuonam. Karapxeit. Apxeickas ¥ nmpoTepo3onckas
apel. [lameosoiickas spa W €€ mepUOIbl: KEMOPUMCKUN, OPAOBHKCKHH, CHIYPUHCKHM,
JIEBOHCKMM, KaMEHHOYIOJbHBIM, NEepMCKHA. Me3o30lickas spa U €€ IEepuOoJbl: TPUACOBBIM,
IOpckuii, menoBoil. KaitHo3olckas 3pa U €€ Nepuojbl: MaJICOrCHOBBIM, HEOrE€HOBBIM,
AHTPONOT€HOBBI.

CamocrosiTesibHas padoTa o0yuaromuxcs Ne7
Pa3pa60TKa JICHTBI BpeMeHI/I BO3HUKHOBCHUA U paSBI/ITI/ISI JKHNU3HU HA 3€MJ'I€

Tema 7.2.
CucremMa OpraHn4ecKkoro
mupa. [lIpoucxoxnenue

Coaep:xanue yueOHOro MaTepuaJia

Cucrema OpraHM4yeckoro Mupa Kak oOTpaxxeHue 3BOJoNUH. OCHOBHBIE CHCTEMATHYECKUE
TpyNIbl OPraHU3MOB. XapaKTepUCTHKAa KIUMaTa W TEOJIOTMYECKUX IMpoieccoB. OCHOBHBIC

yea0BeKa — ATaIbl YBOJIOIMH PACTHTEIBHOTO U XHBOTHOTO MHUPa. ApoMOp(}O3bl Y paCTEHUH U KUBOTHBIX.
aHTpONOreHe3 [TosiBnenue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.
DBoIOLIUS YelloBeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BuTHe MpencTaBiIeHUl 0 IPOUCXOKICHUH
yenoBeka. MeToabl n3ydyeHus: aHTpornoreHe3a. CxoAcTBa U pa3iuyMsl YelOBeKa U JKUBOTHBIX.
Cucrematnueckoe TOJIOKEHHE denoBeka. JIBwkymue cuibl (pakTopbl) aHTPOIOreHE3a.
HacnencrtBeHHass M3MEHYMBOCTh W €CTECTBEHHbIM 0TOOp. OOIIecTBeHHBbIH 00pa3 >KU3HW,
M3TOTOBJIEHUE OPYIHN TPY/1a, MBIIUICHUE, PEYb.
CamocrositeibHas padora o0y4yaromuxcs Ne8
Pa3paboTka J1eHThl BpeMEHH MPOUCXOXKICHUS YeJIOBEKa
Tema 7.3. Coaepxkanue y4eOHOIro MaTepuaJa

OcHoOBHBIE CTAINH
IBOJIIOILMH YeJI0BEKA

OCHOBHBIE CTaIMM U BETBU 3BOJIIOIMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenslid, Yenosek
npsAaMoxonamui, YenoBek HeaHIepTanbCKUM, YenoBeK pa3syMHBIM COBPEMEHHOIO THIIA.
Haxonku mckomaembIX OCTaHKOB, BpeMsl CYLIECTBOBAaHMSI, 00JaCTh pacHpOCTpaHEHUs, 00bEM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIIME pachkl: €BpoOIeouaHas (eBpa3uiickas), HErpo-
aBcTpaJioujiHast  (PKBaToOpuaibHas), MOHTOJIOMJIHAs  (a3uMaTcKo-aMepHuKaHckas). YUepTsl
MPUCIIOCOOJIEHHOCTH TMpPEJICTaBUTENIEH UEJIOBEUECKUX pac K YCJIOBUSM CYLIECTBOBAHMS.
EnnncTBO yenoBeueckux pac. Kpuruka pacuzma

IIpakTnyeckoe 3ansitue Ne9 (Ha BbIOOp MpenoaaBaTess)
«Bpewms 1 myTH pacceneHust 4eJI0BeKa 0 IIaHEeTe)
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wm «IIpucrnocoOaeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSM cpeabl. BiusiHue reorpadudeckoit
cpeabl Ha MOP(OJIOTHIO U (PU3HUOJIOTHIO YEIOBEKa

Pa3zjies 8. OpranusmMpl H OKpYKaoLas cpeaa 3 OK 01, OK 02,
Tema 8.1. Coaep:xkaHue y4eOHOro MaTepuaJia 1 OK 04, OK 07
IKo0J0rus DKOJIOTHS KaK HayKa. 3a/lauyd W pa3fenbl KOJOTUH. MeToIbl SKOJOTUYECKUX HMCCIICOBAHUM. 1

Kak Hayka. Cpensbl DKOJIOTHYEeCKOe MMPOBO33pEHHE COBPEMEHHOro 4enoBeka. Cpenpl OOMTaHUS OPraHU3MOB:
JKM3HH. BOJIHAs, HA3MHO-BO3/YIIIHAsA, IOYBEHHAs,, BHYTPH OpPraHU3MEHHAsl. DKOJIOTHYECKre (PaKTOpHI.
IKOJIOTHYECKHE Knaccugukanus skonoruyeckux (akTopoB: aOMOTHUYECKHE, OMOTHYECKHE W aHTPOIIOTEHHBIE.
(paxTopsI JlelicTBUE SKOJIOTMYECKHX (DAaKTOPOB HA OpraHU3Mbl. AOHOTHUYECKHE (DAKTOPHI: CBET,
Temneparypa, BiaxHOcTb. DotomepuonusM. IlpucnocoOneHus opraHu3MOB K JIEHCTBHIO
abnotnyeckux ¢pakTopoB. buonoruueckue putmsl. bruotnaeckue gpaxtopsl. Bumsr 6noTHuecKkux
B3aMMOJCHCTBUI: KOHKYPEHLIMs, XHUIIHM4YeCTBO. IlapasuTusMm, MyTyanusM, KOMMEHCAIM3M
(KBapTUPAHCTBO, HAXJIEOHMYECTBO), aMEHCAIM3M, HEUTpadu3M. 3HAYeHHE OHOTHYECKUX
B3aUMOJICHCTBUM IS CYIIECTBOBAHUSL OPraHU3MOB B IPUPOHBIX COOOIIECTBAX
Tema 8.2. Coaep:xaHue y4eOHOro MaTepuaJia 2
IKOJIOTHYECKHE OKOJIOTUYECKHE  XApAaKTePUCTHKU  nonyiasauud. OCHOBHBIE — IOKas3aTelu  IMOIYJIALHUU: 1
XapaKTepPUCTUKH YHUCJIEHHOCTb, IUIOTHOCTh, POKJAEMOCTh, CMEPTHOCTb, IPUPOCT, Murpanus. JuHamuka
NONYJISIHHA YHMCJIEHHOCTHU MOIMYJISIUY U €€ peryJssius
IpakTuyeckoe 3ansTue Nel0 1
[Toacu€r NIOTHOCTH MONYJIALMK Pa3HBIX BUAOB PACTEHUN

Pa3znen 9. Coo0iecTBa M 3K0J0rHYeCKHE CHCTEMbI 10 OK 01, OK 02,

Tema 9.1. Conep:xaHue y4eOHOro MaTepuaJia 2 OK 04, OK 07
Coo0mecrBa Coo0bmiecTBo opraHu3MoB — O6HMo1eH03. CTPYKTyphl OMOlIeHO03a: BUAOBAs, IPOCTPAHCTBEHHAS, 1 TK°3.1
OpPraHM3MoOB, Tpouueckas (nuiesas). Buasl-goMuHanTsl. CBsi3u B OMOLIEHO3E.

IKOCHUCTEMBbI Okonorndyeckue cuctembl (3kocucrteMsl). Ilonartue o0 »skocucremMe U OHOTeoLEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, pEIyLEHTHI.
KpyroBopoT BemiecTB M IMOTOK SHEPrMHM B dKocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucteMmbl. [lumessle nenu u ceru. OCHOBHBIE TOKa3aTeld 3KOCUCTEMBI: Ouomacca,
NPOAYKLHUS. DKOJOTHUECKHE MUPaMUJBL: MPOMYKIMH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCHCTEM: YCTOWYMBOCTb, caMoperyisuusi, pazputue. Cykieccus.
CamocrositeibHas padora o0y4yaromuxcs Ne9 1

STIK ®T'OC CIIO npodeccuu ui CHeNuaabHOCTH JOJKHBI OBITh OTPAKEHBI B COAEPKAHUM y4eOHOro MaTepuana
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CocraBieHue cxeM KpyroBopoTa BeIeCTB

Tema 9.2.
IIpupoaHbie 3KOCUCTEMBI

Conep:kanue y4e0OHOTr0 MaTepHuaJia

IIpuponnble  3KOCHCTEMBL. ODKOCHUCTEMBI pPEK M 03€p. OKOCHUCTEMa XBOMHOIO WIH
HIMPOKOIUCTBEHHOTO aeca. AHTpONOreHHble HKOCHUCTEMBI. ATpO3KOCHCTEMBI.
YpOoskocucreMbl. buonornueckoe U XO3SMCTBEHHOE 3HAUEHHWE arpodKOCUCTEM U
yp6oskocucreM. buopasznoobpasue kak ¢akrop ycroilumBoctu 3kocucreM. CoxpaHeHue
OMOJIOTHYECKOTO pazHooOpa3us Ha 3emiie

Tema 9.3.
buocdepa —
rjao0ajJbHasa

3KocucTeMa 3eMiin

Conep:kanue y4e0OHOTr0 MaTepuaJia

VYuenue B. U. Bepnanckoro o 6uocepe. I'panursl, coctaB u crpykrypa ouocdepsl. Kupoe
BemiectBo U ero (Qynkuuu. OcobeHHOCTH Ouocdepbl Kak TIIOOATBHON 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue U oOpaTHast cBsi3b B Ouochepe. KpyroBopoTel BeliecTB u
OMOTreOXUMHUECKUE LIUKIIBI JIEMEHTOB (yIiiepoja, a3oTa). 30HaIbHOCTh Ouochepsl. OCHOBHBIE
OMOMBI CYIIH

Tema 9.4.
Bausinue
AHTPONOreHHBIX
(¢akTopos Ha 6uochepy

IIpodeccHoHATLHO OPHEHTHPOBAHHOE COlepKaHMe (Colpep:KaHHe MPUKJIATHOTO MOTYJIs)

YenoseuecTBO B Ouocdepe 3emiin. AHTpomoreHHble M3MeHeHus B Ouochepe. ['nmodanbHbIe
sKojornueckue mpobsembl. CocyliecTBOBaHHE TMPUPOJALI W 4yenoBeuecTBa. CoxpaHeHHe
O6ropa3zHooOpa3usi Kak OCHOBA yCTOMUMBOCTH Onocheprl. OCHOBA pallMOHATLHOTO YIPAaBICHUS
MIPUPOJHBIMH PECYpCamMH M UX MCIOIb30BaHue. JloCTHKeHHsI OMOJIOTHH U OXpaHa IPUPO/IBI

IIpakTnueckoe 3ansitue Nell (Ha BeIOOp mpernoaBartesns)

«OTXO0BI TPOU3BOJICTBA»

WIH «DKOJIOTHUECKUE aCEKThl TPOPECCHOHATBHOM NeATETbHOCTHY
i «IIpodunaktuka npodeccuoHaIbHBIX 3200J€BaHUI»

win «BiusiHue Mpou3BoACTBEHHBIX (PAKTOPOB HA OPraHU3M UEIOBEKa

Tema 9.5.
Bausinue conmaabHO-
3KO0J0rHYECKHX
(paxkTOopoB Ha 310pOBbLE
yeJioBeKa

IMpodeccHoHAILHO OPHEHTHPOBAHHOE CO/IepKaHue (ColepKaHHe MPUKJIATHOTO MOXYJIs1)

310poBbE U €ro cocrasisomue. PakTopbl, NOJOKUTENBHO U OTPULIATENBHO BIHAIOIINE HA
opranu3M 4enoBeka. I[IpoOiieMa TEXHOT€HHBIX BO3JECUCTBUI Ha 3/10pOBbE 4YEJIOBEKa
(27eKTpOMAarHUTHBIE OIS, OBITOBAst XUMHUSL, N30BITOUHBIE IIYMBI, paAHalus U T.I1.). AJanTarus
opranu3ma denoBeka K (akTopam oxpyxaromei cpensl. [lpuHimnsl  GopmupoBaHus
30poBbecOeperatoniero nosefeHus. dusnyeckas aKTUBHOCTh U 3/10pOBbe. buoxummueckue
ACIICKThI PAllMOHAJIBHOT'O MU TaAHUA

JlabopaTopnasi padora Ne3

«YMcTBeHHas pabOTOCTIOCOOHOCTHY

win «BnusiHue abnoTHueckux (GakTOpoB Ha YeloBeKa» (B KaueCTBE TPUITEPOB, CHHIKAIOIIUX
paboTOCTIOCOOHOCTh,  WCIOJB30BATh  YCIOBUSL  OCYIIECTBICHHSI  MpOoheCCHOHATBLHOU
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‘ JEATSIILHOCTH: IIIyM, TEMIIEpaTypa, pu3nueckas Harpy3Ka u T.1.)

Paznea 10. Cesexknysi opraHun3MoB, OCHOBLI OHOTEXHOJOTHH

Tema 10.1.
Ceexknus
KAaK HayKa M NpoLecc

Coaep:xaHue y4eOHOro MaTepuaJia

Cenekumsi Kak Hayka M MpOLECC. 3apoKACHUE CENeKIMU U JoMectuxkauus. Ydyenue H. U.
BaBuioBa o meHTpax MHOrooOpasus W TPOMCXOXKIEHHS KyJIbTYpHBIX pacTeHuil. LleHTpsI
IIPOUCXOXKACHHUS JOMAIIHUX JKUBOTHBIX. CopT, mopona, mramMm. COBpPEMEHHBIE METOJBI
cesieKiMM. MaccoBblii U HMHAUBUAYAIbHBIH OTOOpPHl B CEJNEKLIMHU PACTEHUM W JKUBOTHBIX.
OneHka »skcTepbepa. bBIM3KOPOACTBEHHOE CKpellMBaHHME — WHOpUAMHI. Yucras JuHUSL.
CkpeuuBanue 4MCThIX JHMHUWA. ['erepo3uc, wunau rubpugHas cwia. HepoacrtBeHHoe
ckpeuBaHue — aytopuausr. OtganéHHas rulOpuguzanus U e€ ycnexu. McKyccTBeHHBIH
MyTareHe3 M MOJY4YEHHE MOJUIUIONAOB. JlOCTHMKEHMSI CEJIEKLMH pPacTeHUM, >KUBOTHBIX U
MUKPOOPIraHU3MOB

N (N[O

Tema 10.2.
OcHOBBI OHOTEXHOJIOTHH

Coaep:xaHue y4eOHOro MaTepuaJia

buorexHonorust Kak oTpaciab NPOU3BOACTBA. ['€HHass WH)KeHepus. OTanbl CO3JaHHUA
pexomOunanTHO JIHK wm Tpancrenneix opranm3moB. Kinerounass mmxenepus. Kietounsie
KYJbTYPBI. MukpokIoHaJIbHOE pa3MHO)KEHHE pacTeHHH. Kionuposanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. ODKOJIOTUYECKHE U ATHYECKHE
npo6aembl. 'MO — reHeTH4ecKU MOJU(PHUIMPOBAHHBIE OPraHU3MbI

Tema 10.3.
buorexHoaornn
B ’KM3HHU U nipodeccun

IMpodeccHoHAILHO OPHEHTHPOBAHHOE CO/IepKaHue (ColepKaHHe MPUKJIATHOTO MOXYJIs1)

OcCHOBHbBIE HaNpaBJICHUS COBPEMEHHONW OMOTEXHOJIOTMHM B MPOQPECCHOHANBHON AESITEIbHOCTU
yenoBeka. MeTtoqpl 6uoTexHOI0rMH. OOBEKTHl OMOTEXHOJIOTHU. DTHKAa OMOTEXHOJIOTHYECKUX
U TeHETUYECKUX dKcrepuMeHToB. [IpaBuiia noucka u aHanusza OMO3KoJIOrnYeckoi nHpopmanuu
U3 pa3lMYHbIX HCTOYHMKOB (HaydHas M y4yeOHO-HayuyHasl JUTepaTypa, CpeAcTBa MacCOBOM
uHpopmanuu, cetb UHTEpHET U pyrue)

IIpakTnuyeckoe 3ansitne Nel?
Kelicel Ha anaam3 I/IH(bOpMaIII/II/I 0 HAYYHBIX OOCTHIXCHUAX B 0077aCTH TE€HETHYECKUX
TEXHOJIOTHH, KJIETOYHOW MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.

IIpakTuyeckoe 3ansiTue Nel3
3ammTa Kelica: mpeAcTaBICHHE Pe3yIbTaTOB PEHICHHsI KeHCOB (BBICTYIUICHHE C MPE3CHTALUEH )

OK 01, OK 02,
OK 04, OK 07
IIK 3.1

Pasznesa 11. Penienue KkeiicoB B 00J1aCTH OMOTEXHOJIOT UM

(op]

Tema 11.1.
BuorexHnosorumu
B IPOMBIIIICHHOCTH

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJIeP:KaHUeE (ColepKaHue MPUKJIATHOT0 MOYJIsl)

SN

PasButne HpOMBIIHHeHHOﬁ OMOTEXHOJIOTHI U €€ IMPUMEHCHUEC B XU3HU UYCJIOBCKA, IMOUCK H
aHanu3 WHGOpPMAlMK W3 PA3IMYHBIX MCTOUYHUKOB (HayuyHas M ydyeOHO-HayuyHas JMTEparypa,
CpeacTBa MaccoBoil HHpopmanuu, cetb IHTepHeT u npyrue)

N

OK 01, OK 02,
OK 04, OK 07
IK 3.1
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IIpakTnyeckoe 3anaTue Neld 1
Keiicbl Ha aHanu3 uHPOpMALMM O Pa3BUTHH IPOMBILUICHHON OHMOTEXHOJOTUH (10 MUHU-
rpynmnam).
IIpakTuyeckoe 3ansTue Nel5 1
3ammTa Keica: IpeICTaBICHUE Pe3yJIbTaTOB PEIICHUs KeHCOB (BBICTYIIJICHUE C MPE3EHTAIUEH).
CamocrosiTesibHasi padora o0yuyarommxcs NelQ 1
[ToaroroBka Nnpe3eHTalyu s 3aIIUTHI KeHca.
CamocTrosiTesbHasi padora o0yuarommxest Nell 1
[ToaroToBka Npe3eHTALMU JJIs] 3aIIUTHI KEHCa.
IIpomeskyTounas arrecrauus (quddepeHIMPOBAHHDBIINI 3a4€T)
Bcero: 72
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3. YCJIOBUA PEAJIMZAIIUUA ITPOI'PAMMBI YYHEBHOI'O IIPEJIMETA

3.1 TpeOoBaHMsl K MUHMMAJIBLHOMY MaTEePHAJIbLHO-TEXHUYECKOMY 00ecre4eHNI0

Y4eOHbII MpeAMET peaTu3yeTcs B ydeOHOM KaOMHETe OMOJIOTHS.

O6opynoBanne yueOHOTO KaOUHETA:

— T0CaJI0OYHbIC MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

— pabouee MeCTO MpernoaBaTes;

— METOANYECKHE MaTePHUabl IO MPEIMETY.

Texaudeckue cpeacTBa 00yueHus pabovyero MecTa ImpernoaBaTess: KOMIBIOTEPHOE
o0opyIoBaHUE, COOTBETCTBYIONIEE COBPEMEHHBIM TpPEOOBaHUSM OC30MAaCHOCTH U
HaJIEKHOCTH, MpeaycMaTpUBaroIIee BO3MOXKHOCTh MHOTO(YHKIIMOHATIBHOTO
WCTIONB30BaHUs KaOWHETa C LENbI0 M3y4YeHHUs y4eOHOro MpeaMera, MYyJIbTUMEIUUHOE
obopynoBaHue (MPOEKTOP W TMPOEKIIMOHHBIM HKpaH WM HWHTEPAKTUBHAS JOCKA),
JIOKaJbHAas CETh C BBIXOA0M B Internet.

HanMeHoBaHue crienMaabHOTO MOMEIIECHU: yueOHast ayJuTopus JUisl POBEACHUS
NPAKTUYECKUX 3aHATHI, TPYNIOBBIX KOHCYJIbTAlM, WHIAWBHIYaJbHBIX KOHCYJIbTAIUH,
TEKYILIEro KOHTPOJIA, MPOMEXKYTOUHOW aTTeCTallid, OCHAIIEHHAas OO0OpyIOBaHHUEM W
TEXHUYECKUMHU CpEJCTBAMU OOYyuYeHHUs, a TakKe YWUTaJbHBIM 3aj, MOMEIICHHUE IS
CaMOCTOSTENbHON paboThl, ¢ goctynoMm k cet «Uutepuer» u DMOC. OcHaleHHOCTS:
KOMIUIEKT y4eOHOU MeOenu, HOyTOyK, MPOEKIIMOHHOE 000pYI0BaHUE (MYJIbTUMETUNHBIN
MIPOEKTOP U IKpPaH).

IlepeyeHb JTUIIEH3HOHHOIO U CBOOOHO PACIPOCTPAHSIEMOI0 NPOrPaAMMHOI0 o0eceYeHus:
CucremHuoe n npukaaasoe 110

r];l‘; HaumenoBanue Ne nunieHzun
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 Kopo6ounas (pa3ubrit Ne Ha Kax10i
KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konutent-dpunbtp SKYDNS 10-05109
IIporpammuoe obecneuenne no GNU General Public License (cBo60o1HO0 pacnipocTpaHsieMoe)
Ne [Tepeuenn
1 | Open Office
2 | Moii Oduc
3 | Gimp
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Ilpu wm3ydyeHum mnpeaMera B (opMare 3IJIEKTPOHHOIO OOy4YeHHsi C
ucnojb3osanuem JJOT

[Tporpammel 11 BUAeokoHpepenuunit: Aunexc TenemocT.

OnekrponHas mwiatgopma Moodle.

3.2. UudopmannonHoe obecnevyeHue peajin3auuy NporpaMmbl

Jlnia peanuzanuu nporpamMmbl OMOIHOTeYHBINH (HOHA 00pa30BaTEIbHON OpraHU3aIuN
UMEET MeYaTHbIE W/WIN 3JIEKTPOHHbIE 00pa3oBaTelbHbIE U MH()OPMAIIMOHHBIE PECYPCHI,
PEKOMEHIyEMbIE JJIs1 UCIIOIB30BaHUS B 00pa30BaTEIbHOM IIPOLIECCE.

Ilepeyenb y4eOHBLIX HW3AAHUN, TONMOJHHUTEJbHON JuTepaTypbl WHTEpHET-
pecypcoB, 0a3bl JaHHbIX OM0JHOTEYHOTO (POHIA:

3.2.1 OCHOBHbBIC UCTOYHUKH:

1.T'abpuensu O. C. Xumus: 10-i1 kmacc: 0a3oBbiii ypoBeHb: yueOHuk / O. C.

l'abpuensn, WM. I'. OctpoymoB, C. A. CmaakoB. — 5-¢ wu3a., crep. — Mockaa:
IIpocsemenne, 2023. — 128 ¢. — ISBN 978-5-09-107222-8. — TekcT : 37eKTpOHHBIN //
Jlanp : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/335039.—Pexum noctryna: DBC «Jlanby, 1Mo maposro
2.I'abpuensa O. C. Xumus: 11-i1 knacc: 6a30Bblii ypoBeHb: yueOHuk / O. C.

lIabpuensn, WM. T'. OctpoymoB, C. A. CnaakoB. — 5-e¢ wu3a., crep. — Mocksa:
IIpocBemenne, 2023. — 127 ¢. — ISBN 978-5-09-103623-7. — TekcT : 3JeKTpOHHBIHN //
Jlanb ; AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/335036.—Pexum noctymna: DBC «Jlanby, 1Mo mapoito
3.2.2 JlonoiHUTEIbHbIE HCTOYHUKM

1. bommros JI. H. Xumus / JI. H. bounos, U. JI. Ilepdunosa, T. B. Cokonoa. — 3-¢
u3., crep. — Cankr-IletepOypr : Jlanb, 2023. — 260 c. — ISBN 978-5-507-47159-1. —
Texct: osnextponubii //  Jlawb: anexkTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/333974.—Pexum nocryna: DBC «Jlauby, Mo maposro

2.bopucoB A. H. Xumus : yuebnuk / A. H. bopucos, E. C. Ocrpornsaos, T. b.
botinosa, JI. TI. ApnameBa. — Mocksa : KaoPyc, 2024. — 331 c. — ISBN 978-5-406-
11987-7. — Texkct: 25eKTpoHHBIN // InexkTpoHHO-0MOMMoTeyHas cuctema « BOOK.ru»
[caiit]|— URL: https://book.ru/book/950237—Pexum nocryma: DBC «BOOK.ruy, mo
apoJTIO

3.I'muuka H. JI. O6mas xumus: yueoHoe nocodue / H. JI. I'nuaka. — Mockaa :
KuoPyc, 2022. — 749 c. — ISBN 978-5-406-09865-3. — TeKcT: 3JIeKTpOHHBIN //
DJIEeKTPOHHO-0MOIMOTeUHAs crucTeMa «BOOK.ru» [caiiT]— URL.:

https://book.ru/book/943894—Pexum nocrymna: D5C «BOOK.ru», mo mapoiito

4 I'muuka H. JI. 3agaun u ynpakHeHus mo oOiei xumuu : yueoHoe nocodue / H. JI.
I'muuka, T. E. AnekceeBa, H. b. Ilnatynosa, T. E. XpunynoBa. — Mocksa : KnoPyc,
2023. — 240 c. — ISBN 978-5-406-11511-4. — TekcT: 3MeKTPOHHBIN // DIEKTPOHHO-
oubmmoreunass cucrema «BOOK.ru» [caiit]|— URL: https://book.ru/book/949214—
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Pexxum nocryna: 9bC «BOOK.ruy», 1o naposto

5. Jenucona O. U. Xumus: yueonuk / O. U. JleancoBa. — Mocksa : KnoPyc, 2023.
— 307 c¢. — ISBN 978-5-406-11978-5. —  TekcT: 37eKTpOHHBIA // DAEKTPOHHO-
oubmuoreunas cuctema «BOOK.ru» [caiit]|— URL: https://book.ru/book/950217—
Pexxum nocryna: 9bC « BOOK.ruy», mo naposto

6.111erommxuna H. A. O6mas xumus / H. A. lllerommxuna, JI. B. MunaeBckas. — 2-
e m31., ctep. — Cankr-IlerepOypr : Jlanp, 2024. — 164 c. — ISBN 978-5-507-47385-4.
— TekcT : anexkTpoHHbIN // JlaHb : 3JEKTpOHHO-OMONHMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/366677.—Pexum noctyna: DBC «Jlanby, 1Mo nmaposro

3.2.3 Ilepeyenr mnpodecCHOHAIBHBLIX ©0a3 JaHHBIX U HH(GOPMANUOHHBIX
CIIPABOYHBIX CHCTEM:

1. Koucynbrautllmmtoc : crnpaBoYHO-TIOUCKOBasi cucTeMa : OQUIIMATIBHBIN
caiit. — URL : https://www.consultant.ru/. - TekcT : 3eKTpOHHBIH

4. Tapant : wuHpopManMoHHO - mnpaBoBor moprair. — URL
https://www.garant.ru/ . — TekcrT : 3JICKTpOHHBIH.
5. Komexc : mpodeccuonanbHas cnpaBoyHas cuctema. — URL

http://www.kodeks.ru/. — Tekct : 3neKTpOHHBIHI
6. DnexTtpoHHas 6mOMMOTEKa Y4eOHO-METOMYECKOTO IIEHTPA TI0 0Opa30BaHHIO

Ha KEJE3HOJIOPOKHOM  TpaHcnopte : odunuansHbii  cait. — URL
https://umczdt.ru/books/. — Pexxum goctyma: st aBTOpu3. moJsib3oBateieii. - Teker :
3JIEKTPOHHBIN.

7. Jlaub : anextponHas oubauoteunas cuctema. — URL : https://e.lanbook.com/.
— PexuM gocTtyna: ajis aBTOpU3. NOJIb30BaTENEH. - TEKCT : 3JIEKTPOHHBIN.

8. BOOK.ru: »nextponHo-6mOnmoreunas cucrema : caitr / KHOPYC
U3/1aTeabCTBO yueOHoM nmurepatypbl. — URL : https://book.ru/. — Pexxum noctymna: ms
aBTOPU3. MTOJIb30BAaTENEN - TEKCT : JIIEKTPOHHBIMN.

9. eLIBRARY.RU : nHayunas snekTpoHHass OuOnmoTeka : calT. — MoOCKBa,
2000. — URL : http://elibrary.ru. — Pexxum gocTyna: st 3aperuCTPHp.. MOJIb30BaTEIICH.
— TekcT : 3NIeKTPOHHBIN.

10. MunuctepctBo Tpancnopra Poccuiickoit denepanuu : opUIIMAIBHBIA CANT.
— MockBa, 2010-2025. — URL : https://mintrans.gov.ru/. — TekcT : 3JeKTPOHHBIH.

11. PXKJ : odwumnmaneneii cair. — URL : https://www.rzd.ru/. — Tekct :
3JIEKTPOHHBIN

12. denepanbHOE areHTCTBO KEJIE3HOIOPOKHOTO TPAHCIOPTA : O(PUITUATBLHBIN
caiiT. — Mockga, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 371eKTPOHHBIH.
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4 KOHTPOJIb 1 OINEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O

HPEAMETA

KonTponb u oneHka pe3yiabTaToB OCBOEHHUS y4eOHOTO MpEeAMETa pPacKpPBIBAIOTCS
yepe3 AMCUUIUIMHAPHBIE pe3yJbTaThl, HANpaBlieHHbIE HAa (OPMUPOBAHHE OOIUX U
npodecCHoHaNbHBIX KOMIIETEHIIMM 1O pa3fenaM U TeMaM COAepKaHus ydeOHOro

Marepuaia.

[TpomexyTouHas aTTecTanus B hopme ougppepenyuposarnnoco 3avema.

Oomas/ Pasznen/ Tema Tun oieHOYHBIX MEPONPUATHSA
npogdeccuoHaJIbHAas
KOMIIEeTeHI[HS

OK 01. BeiOupars | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3, | OGcy>xaeHHe 110 BOPOCAM JIEKIIUU

CHOCOOBI pemrenus | 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3paborka riioccapus

3a;ad 9.1-9.3, 9.4 TI-0/c% 9.5 TI-o/c, | 3amonHeHue CPaBHUTEIBHBIX TAOJIUII

npoQeCcCHOHAIBHON 10.1, 10.2, 10.3 IT-o/c, 11.1 TT-o/c | TectupoBaHue

JEITEIbHOCTHU YcTHBIN onpoc

MIPUMCHHUTEITHHO K JlukTaHT Ha HCIIOJIb30BaHKE

Pa3IMYHBIM KOHTEKCTaM apryMEHTOB, OMOJIOrHYEeCKOM
TEPMHUHOJIOTHH U CUMBOJIMKU
NuauBuayanbHast CaMOCTOATENbLHAS
pabora
[IpencraBnenue pe3yNbTaToB

MPAKTUYECKHUX U JJaOOpaTOpHBIX paboT
3amura TBOPUECKUX padoT

3amuTa UHANBUTyalIbHBIX IPOEKTOB
Beinonnenue 3aganuil IpoMeXyTOYHOU
aTTeCcTaluu

OK 02. Hcnonb3oBarb
COBPEMEHHBIE CPENICTBA
TIOUCKa, aHanmm3a
" UHTEPIPETANNT
uHpopManuy,

51 MH(GOPMaIIMOHHbIE
TEXHOJIOTUI JUIs
BBITTOJTHEHHSI 3amad
npodeccCuoHaNBHOM
JeSITeTbHOCTH

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 IT-o/c, 9.5 IT-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OneHnBaemasi AUCKyCCHs 1O BOMPOCaM
JICKIIUN

Pa3paboTka MeHTaNbHOM KapThl B MUHU
rpymnmnax

Brimonnenue u 3amuTa 1a60paTOPHBIX
pabor

[IpencraBnenue pe3yNbTaToB
MPAKTUIECKHUX U JJAOOPATOPHBIX padboT
[IpencraBieHne yCTHBIX COOOIIEHUH ¢
Hpe3eHTaHHeI71, IIOATOTOBJICHHBIX IIO
MIEPEYHIO HCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPEIOJIaBaTEIeM

OK 04. D¢dexruBHo
B3aUMOJICCTBOBATE U
paboTaTh B KOJUIEKTHBE
1 KOMaHe

Temwr 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, 94 II-o/c, 9.5 II-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OO6cy>xaeHune 1Mo BoIpocam JEeKIHH
[IpencraBnenue pe3yabTaTOB
MPAaKTUYECKUX U Ja0OpaTOPHBIX paboT
3ammra TBOPYECKUX padOT

3amuTa MHAMBHIyJIbHBIX IPOEKTOB

OK 07. CopneiicTBOBaThL

Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-

OOcyxaeHre Mo BompocaM JICKITUN

COXPAHEHHUIO 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, | Pa3zpaboTka rimoccapus
oKpyxarmei  cpensl, | 8.2, 9.1-9.3, 9.4 I1-o/c, 9.5 I1-o/c, | 3amoaHEHNE CPABHUTEIHHBIX TAOJIUII
pecypcocOepeReHHIO, 10.1, 10.2, 10.3 I1-o/c, 11.1 T1-o/c | TectupoBanue

® TIpodeccronanbHO OpUEHTHPOBAHHOE COMlEPKAHUE (COAEPHKAHME TTPHKIIAIHOTO MOJLYJIs)
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MPUMCHSITh 3HAHUS
00 U3MEHEeHNH KJIMMAaTa,
TPUHIUITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

a3 pexTrBHO
JIECTBOBATH

B Ype3BbIUAHBIX
CUTYaIUIX

VYerHbll onpoc

Jukrant Ha UCIIOJIb30BaHUE
apryMEHTOB, OMOJIOTUIECKOH
TEPMHUHOJIOTHH U CUMBOJIUKH
WuauBuayanbpHas CaMOCTOSITENIbHAS
pabora

IIpencrasnenue pe3yabTaToB

MPAKTUYECKHUX U JTaOOPaTOpPHBIX paboT
3amTa TBOPUECKUX padoT

3aluTa UHAUBUAYaJIbHBIX IIPOEKTOB
BrinosiHeHue 3a1aHuil TPOMEKYTOUYHOU
aTTecTaluu

[IK 2.1. OcymecTBisaTh
onpeneaeHue u
YCTpaHEHHE OTKa30B B
paboTe CTaHIMOHHBIX,
MEePETOHHBIX,
MHUKPOITPOIIECCOPHBIX H
JIMarHOCTUYECKUX
CHCTEM aBTOMATHKHU.

I1-o/c

IIpencraBnenue pe3yapTaToB
IPAaKTUYECKUX U Ja0OpaTOpHbIX padoT.
Beimonnenune — kedica  Ha  aHanuW3
uHGOpPMALUU O HAYYHBIX JOCTHIKEHUIX
B 00JIACTU IEHETUYECKHX TEXHOJIOTHIA,
KJICTOYHOM  MH)KEHEpUH,  IHUIIEBbIX
OMOTEXHOJIOTUH, IIPE/ICTABIICHHE
pe3yJIbTATOB PEILIEHHs KEHCOB.

3amura Kekca: IpeJICTaBICHNE
pe3yJbTaToB peleHus KelcoB
(BBICTYILJIEHUE C MTPE3EHTALUEN).
BrinonHenue 3ajaHuii IpoMexXyTOYHON
aTTecTalluu.
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S. HEPEYEHD UCITIOJIB3YEMbBIX METOA0OB OBYYEHUSA

5.1 IlaccuBHBIE:

- JICKIIUUA TPATUIIMOHHBIE O€3 TPUMEHEHHS MYJIbTUMEIUHHBIX CpPEACTB W 0e3
pPa3IaTOYHOTO MaTepHuaa;

- IEMOHCTpaIus y4eOHbIX (PUIHMOB;

- pacckas;

- CEMHUHapbI, MPEUMYIIECTBEHHO B BHJIE OOCYKICHUS JOKIAJ0B CTYJICHTOB IO TEM
WJIA UHBIM BOIIPOCAM;

- CaMOCTOSTEIbHBIEC M KOHTPOJbHBIC PaOOTHI;

- TECTHI;

- YTEHUE U OTPOC.

(63aumodeticmsue npenooasameins Kak cyovekma ¢ 00y4armumMcs Kak 00beKmom
NO3HABAMENIbHOU 0esIMelbHOCMIU).

5.2 AKTHBHBbIE€ U HHTEPAKTUBHBIE:

- aKTUBHBIC | HHTCPAKTHUBHBIC JICKITHH;

- paboTa B rpyImmax;

- yueOHasl IUCKyCCHs;

- ICTIOBBIC U POJICBEIC UTPHI;

- UTPOBBIC YIIPAKHEHUS,

- TBOPYECKHUE 3a]IaHNS;

- KpyTJible CTOJIbI (KOH(EPEHIINH) C UCTIOJIb30BAHUEM CPEJICTB MYJITUMEINA;

- peleHre MpoOIEMHBIX 3a]1a4;

- aHaJIN3 KOHKPETHBIX CUTYaIIN;

- METOJ] MOJTyJIbHOT'O O0YUYEeHUS;

- 00y4JeHHre ¢ UCTOJIb30BaHUEM KOMITBIOTEPHBIX 00YUaIOIIUX POTPaMM;

(83aumooeticmeue npenooasamensi Kak cyovekma ¢ 00YHaAIOWUMCSL KAk CyObeKmom
NO3HABAMENILHOU 0esIMebHOCIU).
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