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1 OBLIASI XAPAKTEPUCTHUKA PABOYEN IMPOT'PAMMBI YYEBHOI'O ITPEJIMETA
OYIIL.13 BUOJIOI'Us

1.1 OobaacTh npuMeHeHHsi padoyeii MporpaMMbl

Pabouast mporpamma yueOHoro mpeamera OVYIIL.13 buonorust sBiseTcss 4acThlO MPOTPaMMBI
cpennero o6mero obpaszoBanus 1o crnenuanbHOocTH CIIO 23.02.06 TexHWYecKkas SKCIUTyaTaIus
MOJIBUKHOTO COCTaBa JKEJIE3HBIX JIopor (YyTBepxaeH npukazoM Munnpocsenienus Poccun ot 30.01.2024
Neb5). Pab6ouas mporpamma OVYII.13 Buomorust paspaborana B coorBerctBun ¢ ®I'OC COO (B
JNCUCTBYIONIEH peNaknuu) W C y4eTOM TPUMEpPHOW paboyeil mporpamMmbl  00IIe00pa3oBaTeNbLHOM
TUCIUTIINHBI «bronorusy mist npodeccrnoHanbHbIX 00pa3oBaTeabHbIX opranuzanuii UPT1O (yrBepxaeHa
npoTtokonoM Ne6/2025 ot «18» anpens 2025 1.).

[Tpu peanmuzanuu pabodell MporpaMmbl MOTYT HCHOJB30BATHCS pPa3UYHbIE 00pa3zoBaTeibHbBIC
TEXHOJIOTHH, B TOM YHCJIE AUCTAHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH, JEKTPOHHOE O0YUYEHHE.

Pabouas mporpamma yuebnoro mpeamera OVIL.13 buonoruss Moxer OBITH HCIIOJNBb30BaHA B
poecCHOHATLHOW TOJTOTOBKE, MEPEIMOArOTOBKE U  IOBBIIMICHUW KBaTHM(PUKAIUU pabodmx II0
npodeccusim.

1.2 Mecto y4yedHoro npeamera B crpykrype OIIOII-IIIICC3:

B yuebnsix mnanax OIIOII-IIIICC3 yueOnbiii npeamer OVII.13 buonoruss Bxoautr B cocTaB
o0IKX y4yeOHBIX MPEeIMETOB, (OPMHUPYEMBIX U3 00s3aTeNIbHBIX NpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpaszoBanus, it crneruansHocTet CIIO. C yuérom mpodmist ocBamBaeMOM CIEUATBHOCTH
y4eOHbIi IpeaMeT peanusyeTcs Ha 1 Kypce.

1.3 Ilnanupyembie pe3yJabTAaThl 0CBOCHHS Y4e0HOI0 peaMeTa:

1.3.1 Ilean yyeOHOrO npeamera:

Cogepxanuie mporpammbl 0011e00pa3oBaTeNbHON AUCHUIUINHBL «bHoONMOrHs» HampaBlIeHO Ha
JOCTIKEHHE Ppe3yIbTaTOB €€ H3ydeHHs: B cooTBeTcTBUU C TpeOoBanusmu DPI'OC COO c¢ yuerom
npodeccuonansuoit HampaieHHoctd PI'OC CIIO. Llenp u3yuenus aucuuruivHbel «buonorus» Ha
0a30BOM YpOBHE — OBJIaJIeHUE 00YYaIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHAJILHON OpraHu3aiuu
KUBBIX CHCTEM Pa3HOTO paHTa M MPHOOpETeHHWE YMEHHM HCIOIb30BaTh STH 3HAHMS I TPAMOTHBIX
NENUCTBUM B OTHOIICHUH OOBEKTOB KUBOW MIPUPOIBI U PEIICHUS PA3TMYHBIX )KU3HEHHBIX MPOOIIEM.

Joctuxenne Lenu W3y4eHHsl TUCHUILTMHBL «buonorus» Ha 6a30BOM ypoBHE oOecredynBaeTcs
peLIeHUEM CIIETYIOIUX 3a1a4:

. OCBOEHHE 00YJarOIUMHCS CUCTEMbI 3HAHUH O OMOJIOTHYECKUX TEOPHSIX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3aX, MpaBWIAX, CIYXKAlIMX OCHOBOW i (hopMHpOBaHUS

MIPEJICTAaBICHUI O €CTeCTBEHHO-HAay4YHOH KapTWHE MHpa, O METOJlaX HAayyHOro IO3HAHUS, CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSIX KUBBIX CUCTEM PAa3HOTO

YPOBHS OpraHU3aIMH, BBIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHH;

. dbopMupoBaHre y OOYYarOMIMXCS TMO3HABATENbHBIX, HHTEIUICKTYAIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B MpoIlecce aHaln3a JaHHBIX O MyTSAX Pa3BUTH B OMOJOTHUH HAYYHBIX B3TJISIOB,
UJeH U MOAX0I0B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

. CTaHOBJICHUE Y OOyUaromuXxcsi 001meld KylbTyphl, QYHKIIMOHATHHONH TPAMOTHOCTH, Pa3BUTHE
YMEHHUI OOBSCHATH M OLIEHUBATH SBJICHUS OKPYKAIOIIETO MHpa *UBOM MPUPOIBl HA OCHOBAHUU
3HAHUU U OTBITA, MOJYUYEHHBIX IPU U3YYCHUU OMOJIOTHH;

. dbopMupoBaHue Yy OOyYarOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYEHUE OMOJIOTHYECKUX
3HAHUA B MPAKTHYECKOM JIEATENbHOCTH 4YeJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIHUHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

J BOCIUTaHHE YOEXKAEHHOCTH B BO3MOYKHOCTH MTO3HAHUS YETIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH O€pPEKHOTO OTHOIICHUS K HEH, COOIIOICHHS STUUECKUX HOPM
[IPH MIPOBEICHUU OUOJIOTHYECKUX UCCIICTIOBAHUM;

. OCO3HAaHHE LEHHOCTH OHOJOTMYECKUX 3HAHWM JJI MOBBILICHHUS YPOBHS 3KOJIOTUYECKOU
KYJIbTYpBI, 17151 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



. NpPUMEHEHHE NPUOOPETEHHBIX 3HAHUNW M YMEHHH B IOBCEIHEBHOW KM3HM JUIS OIICHKU

MOCIIEACTBHUI CBOEH JIeATEIbHOCTH 0 OTHOUICHHIO K OKpY Karollei cpee,

COOCTBEHHOMY 3/10pOBBIO, 00OCHOBAHHUE U COOIIO/ICHHE MEP NPOPHIAKTUKY 3a00JIeBaHUIA.

Mna pewenus 3a0au u OocmudiceHus yeneli U3yyeHus OUCYUNIUHBL 8 CUcmeMe CpPeoHe20
npogheccuonanvHo2o 006pazoeanus, 6 HNPUMEPHOU pabouell Npozpamme B8blOeNeHO OCHOBHOe U
npogeccuoHanvbHO  OpueHmuposanHoe cooepoicanue. B ocHogHoe coldepoicaHue BKIIOYEHbl  8ce
cooepoicamenvhble JUHUU, KOMOpble npedazaromcs O0as 0053amenbH020 U3VYeHus GedepanrbHoll
00paA308aMeNbHOU NPOSPAMMOL cpedHe2o 0bwe2o obpaszosarus no buonocuu (bazoswiii yposens). Ilpu
paspabomke  pabouell  NPOSPAMMbL  OUCYUNJUHDL, npenoodaeamensy — 6npage  USMEHUMb
NOCNe008ameNbHOCHb USYYEHUS U 00beM Y4aco8, OMBOOUMDbIL HA U3VUEHUEe MeM OCHOBHO20 COOepI’CAHUS
OJIs1 YCMAHOBNEHUS MeHCNPeOMEemHbIX cés3ell ¢ Opyeumu OUCYUNIUHAMU 00U e0dpazo8amenbHoco U
obwenpogheccuonanvroeo yuxnos yueornoco niaana OII CIIO. Ilpenooasamenv 6npage 3ameHumv
nabopamopusie U NPaAKmMuyecKue 3aHAmMus OCHOBHO20 COOEPIHCAHUS HA AHANIO2UYHbIE NO MeMamuxe,
VUUmMbleasn umeroujeecs 8 00pazo8amenvHol opeaHu3ayuu 000pyo0osaHue.

Ocnognoe cooepoicanue NPUMEPHOU pabouell Npocpammvl  OUCYUNIUHLL, 00pPA308amenbHAs
Oopeanu3ayus — CAMOCMOSMENbHO — pacliupsem MmemMamukou npo@eccUoOHANbHOU  HANpAagleHHOCmu
(MpodeccuoHaANbHO  OPUEHMUPOBAHHBIM  COOEPAUCAHUEM UTU  COOEPAHCAHUEM NPUKIAOHO20 MOOYVIs),
Heobxooumoul 01 OanvHetiueco ycnewnozo oceoenusi OI1 CIIO. Ilpenodasamens modicem 8vlopamv
cooepacanue NPUKIAOH020 MOOYIs U3 NPEOTONCEHHbIX 8APUAHMOS, 8 COOMBEMCMEUU C 0CODEHHOCAMU
chepvi dessmenvHocmu 6YOYWUX CREYUAIUCO8 Ul pazpabomams €20 camoCmosmenbHO, UHMeSPUpysi
cooepoicanue oucyuniunvl «buonoeusy ¢ coodepoicanuem o06wEenpoheccUoOHAIbHLIX OUCYUNIUH U
npogeccuonanvuvix mooyneti OI CIIO ¢ yenvio hopmuposanus npogheccuoHaibHbIX KOMNEemeHYUlL.

1.3.2 B pe3yJabTaTe 0CBOEHHS Yy4e0OHOI0 MpeIMeTa 00y4arolUiics 101KeH

yMeThb:

—  OMNpeAeNsATh KUBbIE OOBEKTHl B MPHUPOJIE; MPOBOAUTH HAOIIOJEHHS 32 IKOCHCTEMaMH [
BBISIBJICHHSI €CTECTBEHHBIX M aHTPOITOTCHHBIX U3MEHEHUH, HHTEPIPETUPOBATEH PE3y/IbTaThl HAOIOACHHUIA,

— TpPOBOAMUTH  MpOCTEHIIME  OUONOTHYECKHE  OKCIEPUMEHTAbHBIE  HCCIENOBAaHUS  C
coOJI0ICHHEM TTPaBIII OE30MACHOTO 00paIeH!s ¢ 00bEKTaMU U 000PYIOBAHUEM,

—  HCIONB30BaTh MHPOPMAIIHIO OHOIOTHYECKOTO XapaKTepa U3 Pa3IMIHbIX HCTOYHUKOB,

—  TPOTHO3MPOBATH MOCIEICTBHS CBOCH NEATEIHFHOCTH IO OTHOIIECHHIO K OKPYKAaIOIIeH cpene,
COOCTBEHHOMY 37I0pOBbI0; 000CHOBBIBATh M COOJIIOIaTh MEPHI MPO(PHIAKTUKY 3a00JI€BaHUI;

3HATh:

—  CTpoeHHe, MHOrooOpa3ue M OCOOEHHOCTH >KMBBIX CHUCTEM PA3HOTO YPOBHSI OpraHU3allWH,
3aKOHOMEPHOCTHU MPOTEKAHUSI OMOJIOTUUECKHUX MPOIECCOB U SIBJICHUN B OKPYXKAIOIIEH Cpelie, 1eTOCTHYIO
HAy4YHYIO KapTUHY MHpPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTH)KEHUH OHOJOTMYECKOW HayKM U TEXHOJOTMH B IMPAKTUYECKOU
JESTeTbHOCTH YeJIOBEKA, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA U arpoONOTEXHOIOTHH.

1.3.3 Ilnanupyemble pe3y/JbTaThl OCBOCHHMS O001Ie00pa30BaTeJbHOW JUCHMILIMHBI B
coorBercTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6ume xommerenuuun (nanee — OK) u npodeccuonansupie komnerenuun (nanee — [1K) ®I'OC
CIIO B cOOTHECEHWH C JHYHOCTHBIMH, METANPEJIMETHHIMH M TPEIMETHBIMH pe3yabTaTaMu OO0y4YCHHS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHbl B Ta0IUIIE:



Koa u HauMeHOBaHMeE

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

bopmupyembIx ) 3

KOMIeTeH Ui O0mue JMCHHMILIMHAPHBIE
OK 01. BeiOuparp | JInuHOCTHBIE pe3ynbTaThl JOJKHBI OoTpakarb B uactu: | [IP6 1. CdhopMHpOBaHHOCTh 3HAHUW O MECTE€ M POJU OHOJOTHH
CTHOCOOBI pelIeHusl | TPYAOBOIO BOCIIMTAHUSA: B CHCTEME HAy4YyHOro 3HAaHHS, (DYHKIMOHAILHON T'PaMOTHOCTH
3a1a4 - TOTOBHOCTh K TPYyZy, OCO3HaHHME IIEHHOCTU MAacTEpCTBa, | YEJIOBEKA /I PEIlCHUs KUZHEHHBIX MPoOIeM.
npodeccuoHaIbHON Tpyaoooue; I[IP6 2.ChopMUpPOBAaHHOCTb YMEHHSI PACKPBIBATH COJECpPKAHUE
JESTEIbHOCTH - TOTOBHOCTh K aKTUBHOH JESATENIbHOCTH TEXHOJIOTUYECKON | OCHOBOIOJIATalOIIUX OMOJOTHYECKHX TEPMUHOB M MOHSATHUMN: JKU3Hb,
MIPUMEHUTEIHHO u COLIMAJIbHOU HaIpaBJIEHHOCTH, CIOCOOHOCTbH | KJI€TKa, TKaHb, OpraH, OpPraHu3M, BHJI, MOIYJALHS, SKOCHUCTEMA,
K pa3jMYHBIM | MHULMUPOBATh,  IUIAHUPOBAaTh M CaMOCTOSTENBHO | OHOLEeHO03, Ouocdepa; Mmetabonu3m (0OMEH BelIeCTB
KOHTEKCTaMm BBITIOJIHSITH TaKYIO JICSITEIIbHOCTD; U TIPEBpaIleHHE SHEPTUH), TOMEOCTa3 (CaMOpEeryJsius), OMOCHHTE3

- UHTEpeCc K pa3nuyHbiM cdepam MnpodeccruoHaNbHON
JESTCIILHOCTH.

MeTtanpeaMeTHbIE pe3yNbTaThl IOJKHBI OTPAXKAaTh:
OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNFHO (OPMYIHUPOBATh M AKTYyaJIU3HPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS
JUTISL CpaBHEHUS, KiTacCu(UKAIMU U 0000IIECHHMS;

- OTIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh MapaMeTphl

U KPUTEPUU UX JOCTHIKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHS

B PacCMaTPUBACMBIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B JCSITENBHOCTb, OIICHHBATH
COOTBETCTBUE pE3yJIbTaTOB IIEJISIM, OIEHUBATH PHCKHU
MOCIIEACTBHIA e TEIbHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATETBCKOM

W TPOCKTHOH JIEATCIHHOCTH, HAaBBIKAMH pPa3peIICHHS

0enKa, CTPYKTypHas OpraHM3alys *XHUBBIX CHUCTEM, JAUCKPETHOCTb,
caMOperyJiLus, CaMOBOCIIPOU3BECHUE (penponykuus),
HaCJIECTBEHHOCTb, W3MEHYHMBOCTb, 3HEPrO3aBUCHUMOCTb, POCT U
PasBUTHC, YPOBHECBAs OpraHu3anusi.

IIP6 3.CchopMuUpOBaHHOCTb YMEHHS PACKpBIBATH COJEpXKaHUE
OCHOBOIIOJIararlux OMOIOrHYECKUX TEOPUHN U TMIOTE3: KIETOYHOH,

XPOMOCOMHOM, MYTallMOHHOW, 3BOJIOLMOHHOM, INPOMCXOXKIECHUS
YKU3HU U YeJIOBEeKa.
I1P6 4.CpopMHpPOBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOIIOJIATaloIINe OUOJIOTHYECKUE 3aKOHBI U 3aKkoHOMepHOCcTH (I
Menpens, T. Moprana, H.MW. BaswioBa, 3. TI'ekkens,
®. Mrwomrepa, K. bopa),rpanunpl uX TPUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

[TP6 S5.IIpuoGpereHue ombITa NPUMEHEHHS OCHOBHBIX METOOB
HAYYHOTO MO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUN: HAOIIOIEHUS

Y ONMCAHUS KUBBIX CHCTEM, MPOIECCOB M SIBJICHUH; OpraHU3aIii 1
MPOBEIEHUS] OMOJIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHS THIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXKIY HCCICIYEMbIMU BEITUYHMHAMH,
00BsICHEHUS MOJTYYEHHBIX pe3ynabTaTOB
1 (GOPMYJIIMPOBAHUS BHIBOJIOB C MCIIOJIb30BAHUEM HAYYHBIX MOHSATHH,

>V Ka3bIBAIOTCS IMYHOCTHBIE H MertanpeameTHsie pesynsratel n3 PI'OC COO, B hopMHUpOBaHUH KOTOPBIX YYacTBYET 001Ie00pa3oBaTenbHast AUCIUIUINHA.
321chHHm/IHapHHe (TIpeaMeTHBIE) PE3yNbTATHl YKa3hIBAIOTCS B COOTBETCTBHH ¢ MX MONHBIM nepedneM Bo @I'OC COO. IlpeamerHsle pe3ynsTatsl 6a3oBoro yposHs (I1P0O)
HyMmepytotcs B cootBeTcTBUE PI'OC COO (IIpuxa3z Munobprayku Poccun ot 17.05.2012 Ne 413 (penmakiust ot 27.12.2023 1.).




npo0Jem,;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJU3UPOBATh 33J1a4y, BBIBUTATh TUIIOTE3Y

ee peIIeHUs, HaXOJWTh apTyMEHTHI JUIS JI0Ka3aTelbhCTBa
CBOMX YTBEP)KICHUH, 3aJlaBaTh IapaMEeTPbl U KPHUTCPUHU
peleHus;

- aHAJU3HUPOBATH IMOJYYCHHBIC B XOJIC PCIICHUS 3aJIa4M
pe3yNbTaThl, KPUTUYECKH OILICHWBATh WX JOCTOBEPHOCTb,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;
pazpabarbiBaTh IUIAH PEIICHUS MPOOJIEMBI C y4ETOM
aHaJIM3a UMECIOIIMXCSA MAaTEePHAIbHBIX W HEMaTepHUAaIbHBIX
pecypcoB;

-- YMETh MMEPEHOCHUTH 3HAHMSI B [T03HABATEIBHYIO

Y TIPAKTHYECKYIO 00JIACTH KU3HEACITSILHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEIAMETHBIX
oOJacTei;

- BBIJBUIaTh HOBBIC HJCH, Ipeajararb OpPUTHHAIbHBIC
MOJIXOJTBI U PEIICHUS

TEOpUI U 3aKOHOB.

I[MP6 6.ChopMUpOBAaHHOCTh YMEHHUS BBIICTSATh CYIICCTBCHHBIE
NpU3HAKU BUPYCOB, KJIIETOK IMPOKAPUOTU IYKAPUOT; OJAHOKIECTOUYHBIX
U MHOTOKJIETOYHBIX OpPraHW3MOB, BHJOB, OHOICOIEHO30B U
9KOCUCTEM; OCOOCHHOCTH MPOIECCOB OOMEHa BEHIECTB U
MIPEeBpAICHUS] SHEPTUU B KJIETKE, (DOTOCHHTE3a, TUIACTUYECKOTO W
SHEPreTUYeckoro oOMeHa, XEeMOCHMHTe3a, MHTO03a, Meklo3a,
OIUTOJIOTBOPEHUS, PA3BUTUS W PA3MHOXKEHUS, WHIAMBHIYAILHOTO
pa3BuUTHsL opraHu3Ma (OHTOTEHe3a), OOphOBI 3a CyIIEeCTBOBaHUE,
€CTECTBEHHOT0 O0TOOpa, BHUA000pa30BaHUs, MPUCITIOCOOIECHHOCTH
OpPraHU3MOB K cpejie OOMTaHMsI, BIUSHUS KOMIIOHEHTOB DKOCHUCTEM,
AHTPOTIOTEHHBIX W3MCHCHHN
B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHochepe.

[TP6 7.ChopMUpOBaHHOCTh YMEHUSI IPUMEHSATD MOJIyY€HHbIE 3HAHUS
JUIST  OOBSICHCHHSI OHMOJIOTMYECKHX IIPOLIECCOB U SIBIICHUH, IS
OPUHSTUS TPAKTUYECKUX PEUICHUH B MOBCEAHEBHON KU3HU

C 1eNbl0 o0ecriedeHns 0€30MacCHOCTH CBOETO 37I0POBbS M 37J0POBbS
OKPY>KaIOIIUX JIFOACH, COOI0IEHUsI 3I0pPOBOTO 00pasa KU3HU, HOPM
rPaMOTHOTO TIOBEIEHHS B OKpYKaOIIed NPUPOTHOU Cpele;
MOHMMAaHUEe  HEOOXOJWMOCTH  HWCIIOJIb30BAHHUS  JIOCTHIKECHUH
COBpPEMEHHOW OHONOTMHM M OWOTEXHONOTHUH M PalMOHAIBHOTO
MIPUPOIOTIOIBE30BaAHUS.

ITP6 8.CdhopMupoBaHHOCTH YMEHHUSI pelIaTh OMOJIOTHYECKHE 3a1a4H,
COCTaBJISITh TEHOTHITHYECKUAE CXEMBI CKPEIIUBAHUS

JUIS. pa3HBIX THUIIOB HACIEAOBAHUS TPU3HAKOB Yy OPraHU3MOB,
COCTaBJISITh CXEMBI IMEPEHOCA BEIIECTB U JHEPTHH B DKOCHCTEMAax
(uernu nMuTaHUs, MUIIEBHIE CETH).

I[MP6  9.ChopMHUpOBAaHHOCTL yMEHHH KPUTHYECKH OICHUBATh
nHpopManu0  OMOJIOTUYECKOTO  COACpX aHHS,  BKIIOYAIOIIYIO
TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IMIHBIX MCTOYHHKOB (CpEICTBa
MaccoBoi  WHGOpMALMK,  HAYYHO-TIONMYJSAPHBIE  MaTepUabl);
WHTEPIPETUPOBATH ITUYECKHE ACTICKTBI COBPEMEHHBIX
WCCIEIOBAaHUM B OWONOTHHM,  MEIUIIMHE, OUOTEXHOJOTHUH;
paccMaTpuBaTh riio0aTbHbIC IKOJIOTHUECKHE POOIEeMBI

COBpPCMCHHOCTH, (bOpMI/IpOBaTL 110 OTHOIICHHWIO K HUM C06CTBCHHYIO
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MO3UIHIO.
I[MP6 10. CdopmupoBaHHOCT, YMEHUH CO3/1aBaTh COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOIIEHHMsS] Ha OCHOBE OHOJIOrMYecKoit
nH(OpPMAIIMY U3 HECKOJIBKHX MCTOYHUKOB, TPAMOTHO HCIIOJB30BATh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 02. HUcnoms3oBaTth

COBpPEMCHHBIE
cpeacTBa MOMCKA,
aHaIM3a

u MHTEPIpETauu
uHpopmanuu

U uHpOpMaMOHHBIE
TEXHOJIOTUH TSt
BBITTOJTHEHHS 3agad
npodeccruoHanbHON
JeSITeTbHOCTH

JInuyHOCTHBIE pe3yabTAaThl JOJDKHBI OTpaXaTb B 4YacTH:
IIEHHOCTH HaY4YHOTO TIO3HAHMUS:

-c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOU
NpakTUKHA, OCHOBAaHHOIO  Ha  JHAJIOTE  KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B TIOJIMKYJIBTYPHOM MHDE.

MeranpenmeTHbie pe3yabTaThl TOKHBI OTPAXKaTh:
OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
II03HABATEIbHBIMU JICHCTBUSIMHU:

B)paboTa ¢ MHpOpMaLuei:

- BIaACTb HaBbIKaMH MMOJIYYCHHU A I/IH(l)OpMaI_II/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYLICCTBJIATDH ITOHUCK, aHaJInu3, CHUCTEMATHU3allIO

U HMHTEPNpEeTalnni0 HH)OpMAIMKA pPA3TUYHBIX BHJIOB U
dbopM TpencTaBIeHUS;

- OIIEHUBATh JJOCTOBEPHOCTH, JISTUTUMHOCTh UH(OPMAIIIH,
€€ COOTBETCTBME INIPABOBBIM M MOPAJIbHO-3THUUYECKUM
HOpMaMm

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POITU OUOJIOTHH

B CHCTEME HAay4yHOro 3HaHUSA; (YHKIMOHAIBLHOM T'PaMOTHOCTH
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIeM.

[TP6 7.ChopMHupOBaHHOCTH YMEHUS IPUMECHSTH TIOJyUYCHHBIC 3HAHUS
Ui OOBSICHEHHsT OHMOJOTMYECKMX MPOIECCOB M SIBICHUH, IS
OPUHSTUS TPAKTUYECKUX PELICHUH B MOBCEAHEBHON KU3HU

C 1eNbl0 o0ecriedeHns 0€30MacHOCTH CBOETO 37I0POBbS M 37J0POBbS
OKPYKaIOIIUX JF0JeH, COOMI0ACHHS 3I0pOBOr0 00pa3a >KU3HH, HOPM
rpaMOTHOTO MOBEAEHUS B OKPYXKAIOIIEH MPUPOJHON  CpEE;
NOHMMAaHHE  HEOOXOIMMOCTH  HCIIOJIb30BAHUA  JTOCTHXKEHUM
COBpPEMEHHOM Ouosorun M OUOTEXHOJOTUN MJIs PALUOHAIBHOIO
IPUPOJIOTIOIH30BAHUS.

I[MP6 10. CdopmupoBaHHOCTH YMEHUH CO371aBaTh COOCTBCHHBIC
NUCbMEHHBIE M YCTHBIE COOOIICHHMsS Ha OCHOBE OMOJIOrMYecKoit
nH(pOpPMaLIUK U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIB30BaTh
HOHATHIHBIN anmapaT 61MoI0run

OK 04. DddextuBHO
B3alMOJICUCTBOBATL H
paboTtath

B KOJUUICKTHBE

U KOMaH e

JInuHOCTHBIE PE3yabTAaThl JOJDKHBI OTpaXkaTb B 4YacTH:
IICHHOCTH HAy4YHOTO I[IO3HAHUS: OCO3HAHHE I[CHHOCTH
HAYYHOH  JICATENILHOCTH, TOTOBHOCTh  OCYILIECTBIISTh
OPOCKTHYI0 M HCCJICIOBATEIbCKYIO  JIEATEIBHOCTh
WH/IMBUYAJIHO U B TPYIIIIE.

MertamnpeamMeTHbIe Pe3yIbTaThl JOKHBI OTPaKaTh:
OBnajeHre  YHUBEPCAIbHBIMA  KOMMYHHUKATHBHBIMHU
NEUCTBUSIMU:

0) cOBMECTHAs IeITEIIbHOCTD:

- MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOM

U MHIUBUIYaJIbHON paOOThI;
- OpUHUMATh  ICIH

COBMECTHOM  JICATCIBHOCTH,

I[IP6 5.[TpuoOpereHue ombiTa MNPUMEHEHUS OCHOBHBIX METOJIOB
Hay4YHOTO TIO3HAHUS, UCIOJIb3YEeMBIX B OHOJIOTHU: HAONIOACHUS U
ONMCAaHMSA JKUBBIX CHUCTEM, IPOLECCOB U SIBICHUW; OpraHu3aluyd U
MPOBEACHUST OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIKEHUS THIIOTES,
BBISIBJIEHUSI 3aBUCHUMOCTH MEXKJY HCCIEIYEMbIMU BEJIIMYUHAMU,
00BSICHEHUS TIOYYEHHBIX Pe3yIbTaTOB

1 popMynrpoBaHUS BHIBOJOB C UCIOIB30BAHNEM HAYYHBIX MTOHSTHIA,
TEOpPU U 3aKOHOB




OPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ JOCTHXKCHMUIO: COCTaBJIATh IUIaH JICHCTBHI,
pacnpenensatb poiad C Yy4eTOM MHEHUM YYaCTHHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOU PabOTHI

OK 07.
CopelicTBOBaTH
COXpaHEHHIO
OKpY>Karolle cpenpl,
pecypcocOepeKeHHUIO,
MPUMCHSITh 3HAHUS
00 M3MEHEHUHU
KIIUMaTa, PUHIIHAITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH

B Ype3BbIYaiHBIX
CUTYaITUIX

JIM4HOCTHBIE pe3yNnbTaThl JOJKHBI OTpakaTh B YaCTH:
9KOJIOTMUECKOTO BOCITUTAHUS: - c(hOpMUPOBAHHOCTH
9KOJIOTMYECKONM  KYJNbTYpbl,  IOHHMMaHHWE  BIUSHUS
COLIMAJIbHO-OKOHOMMUYECKUX IPOIIECCOB HA COCTOSTHUE
MIPUPOAHOMN

U COLIMAJILHOW Cpeibl, OCO3HAHUE TJI00aIbHOIO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

- IJJAaHUPOBAaHUWE M  OCYIIECTBJICHUE
OKpyXarollel cpene Ha  OCHOBE
YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

- aKTUBHOE HEMpUATHUE ACUCTBUN, NPUHOCSIIIUX BpeE.
OKpYKaroIleH Cpese;

- yMEHHE IPOTHO3UPOBATh
9KOJIOTMUYECKHE MOCJIE/ICTBHS
NENCTBUI, IPEIOTBPALATh HX;

- pacuIiupeHue OmbITa JEATEIBHOCTH JKOJIOTHYECKOM

JNIEUCTBUII B
3HaHUA  lLIeJIed

HeOJ1aronpusTHbIE
IIPEANPUHUMAEMBIX

HaIIPaBJIEHHOCTH.
MeTtanpeaMeTHbIE PE3YIbTATHI JOJKHBI OTPAKaTh:
OsBnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) coBMeCTHas IeITEIbHOCTD:
- TOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOMN
Y WHIUBUIYaJIbHON paOOThI;

- HpI/IHI/IMaTI) aeian COBMGCTHOf/i ACATCIIbHOCTH,
OpraHu30BbIBaTh u KOOPAUHUPOBATH JIEUCTBUS
M0 ee JOCTM)KEHHIO: COCTaBJIITh INIaH JeHCTBUM,

pacupenensiTb pPoOJM C Y4YETOM MHEHHUM YYaCTHHKOB
00CyXJ1aTh pe3yIbTaThl COBMECTHOM paboThI

[IP6 S5.IIpuoOpeTeHre ombITa NPUMEHEHHS OCHOBHBIX METOOB
HAYYHOT'O TIO3HAHUS, UCTIOJIb3yEeMbIX B OMOJIOTHH: HAOIIOACHNUS

U OIKCAHUS )KUBBIX CHCTEM, IPOIIECCOB U SIBJICHHI; OpraHu3aluuu u
MPOBEICHUST OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIABIKEHUS THIIOTE3,
BBISIBJICHUS 3aBUCHMOCTH MEXIY HCCIEIyeMbIMU BeJIMYMHAMH,
0OBSICHEHUS TIOJTyYEHHBIX PE3yIbTATOB

U (HOpMyJIMPOBAaHUS BBIBOJOB C MCIOJIb30BAHUEM HAYUYHBIX TIOHSATHUH,
TEOPHU U 3aKOHOB.

I[IP6 6.ChopMUpOBAaHHOCTh yMEHHUS BBIIETATH CYIIECTBEHHBIE
NPU3HAKA BUPYCOB, KJIETOK NMPOKAPUOTH IYKAPHOT; OJHOKIETOYHBIX
U MHOTOKJETOYHBIX OpTraHMW3MOB, BHJOB, OHOIrE€OIEHO30B U
9KOCUCTEM; OCOOEHHOCTH IIPOLECCOB OOMEHa BEIIECTB U
IpEeBpaIleHNs] SHEPTruu B KieTKe, (OTOCHUHTE3a, MIACTHYECKOTO U
SHEPreTU4YecKoro  OOMEHa, XEeMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3BUTUS M PA3MHOXKEHHS, WHAMBHIYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), 60pbObI

3a CyLIeCTBOBaHHE, E€CTECTBEHHOIo OTOOpa, BUA000pa30BaHUS,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelle OOWTaHUs, BIUSHHUS
KOMITOHEHTOB HKOCHCTEM, AHTPOTIOTEHHBIX W3MEHEHUN
B DKOCHCTEMaX CBOEH MECTHOCTH,

KPYrOBOpOTa BEILIECTB M MpeBpallleHle IHepruu B buocdepe.

[1P6 7.ChopMupOBaHHOCTh YMEHUSI TIPUMEHATD [TOJIyYE€HHbIE 3HAHUS
Ui OOBSICHEHHs] OMOJOTMYECKHUX TMPOLIECCOB U SBICHUM, s
MPUHATHS TPAKTHYECKUX PEIICHWA B TOBCEAHCBHOW KH3HU
C 1eNbl0 o0ecriedeHns: 0€30MacHOCTH CBOETO 37I0POBbS M 3/J0POBbS
OKPY’KaIOIIHX JIFOACH, COOMI0IEHUsI 3JI0POBOTO 00pa3a KU3HU, HOPM
IPaMOTHOTO TIOBEACHUS B OKpYXKalOIIled MNPUPOIHONW cpene;
MOHWMaHWe  HEOOXOJAWMOCTH  WCIIONB30BAaHHUS  JOCTIDKECHHM
COBpPEMEHHOW OHONOTUHM M OWOTEXHONOTHUH M PAlMOHAIBHOTO
MTPUPOJIOTIONIE30BAHHS




K* 1.3.

O06eceunBaTh
0€e30I1aCHOCTD
IBIDKEHUSA
JKEIJIE3HOJOPOIKHOTO
MIOIBMKHOT'O COCTaBa.

- cOpMHPOBAHHOCTh YMEHHUSI Ha OCHOBE (peiepaibHOTO KJIACCU(PUKAIMOHHOTO KaTajlora OTXO0J0B ONMPEAEIATh KIacC OIMacHOCTH
OTXOJIOB; arperaTHoe COCTOSIHUE U PU3NIECKYI0 (POpMY OTXO0JI0OB IPOU3BO/ICTBA,

- OBJIQJICHHE METOJaMH OIPECIICHHs IMMOKa3aTelel YMCTBEHHONH pabOTOCIIOCOOHOCTH, OOBSICHEHHUE IMOTYyYEHHBIX PE3YJIbTaTOB U
dbopMyITMpoBaHUE BEIBOIOB (MMMCHEMEHHO) C UCTIOJIB30BAHUEM HAYYHBIX IMOHSATHH, TCOPUI U 3aKOHOB;

- cOpPMHPOBAHHOCTh YMEHHUS aHAIM3UPOBATh MH(MOPMAIMIO O HAYYHBIX JOCTHXKCHHSIX B OOJACTH T'€HETHYECKHUX TEXHOJIOTHH,
KJIETOYHOW MHXKEHEPUH, MMUIIEBBIX OMOTEXHOJIOTHIA;

- cOPMHUPOBAHHOCTh YMEHHS aHAJIM3UPOBATh MH(GOPMAIMIO O PAa3BUTHUU MPOMBIIIJIEHHBIX OMOTEXHOJIOTHH U UX NMPUMCHCHHH B
JKH3HH YeJIOBEKa

4 o .
VYkazpBarorces [IK, ameMeHTHI KOTOPBIX (OpMHpPYET NPHUKIAAHON MOAynb (IpodecCHOHATBHO OPHEHTHPOBAHHOE coiepkaHne) B coorBeTcTBHH ¢ DPI'OC peanmmsyemoit
npodeccun/cnennansHocty CIIO.




2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEAMETA

2.1 O0beM yueOHOro npeaMera U BUAbI yueOHO# padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 72
B T.4.
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl YUeOHOI IMCUMIIMHBI (TpeaMeTa) 61
B T.4.
OcHosnoe cooeprcanue 51
B T.4.
TeopeTudyeckoe oOyueHue 39
MIPaKTUYECKHUE 3aHITUS 10
J1a00paTOPHBIE 3aHATHS 2
Ilpogpeccuonanvro-opuenmupogannoe cooepircanue 10
B T.4..
TeopeTudyeckoe olOyueHue 2
MPAKTUYECKHUE 3aHSATHS 6
na0opaTOpHbIE 3aHATUS 2
CamocrosTebHas padoTa o0yqaromerocs (Bcero) 11

Ilpomesrcymounas ammecmavus 6 ¢popme oughghepenyupoeannozo 3auema (2 cemecmp)




2.2 TeMmaTH4ecKuii IJIaH U cofep:kanue ydedonoro npeavera OYIIL.13 Buojorus

HaumenoBanmue paszaesioB | Coaep:xxanue yueOHOro Mmarepuajia (0CHOBHOe U IPpodecCHOHAIBHO OpI/IEHTI/IPOBaHHOC)S, Oo0bem ®opmupyembie
U TeM JIadopaTOpHbIe U MPAKTHYeCKHe 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIMYHH) 4acos KOMIIeTeHIIUH
1 2 3 4
1 cemecmp 30
OcCHOBHOE cO/Iep:KaHue
Pa3nes 1. buonorns kak Hayka. ZKuBble cHCTeMbl M HX OPraHU3ALHNSA 3 OK 02
Tema 1.1. 3
buoJiorus Copepxanue yueOHOro MaTepuasa 2
B cucreme Hayk. O0mast | buonorus — Hayka o >kuBoil npupone. CBsizu OHOJIOTUU C OOLIECTBEHHBIMHU, TEXHUYECKHUMHU U
XapaKTEePUCTHKA JKU3HH | IPYTUMHU €CTECTBEHHBIMU HayKaMu, Quiocopuel, peaurueil, 3TUKOH, 3CTeTUKOW U IPaBOM.
Pons Ouonmormu B (OPMHPOBAHWM COBPEMEHHOW HaydyHOW KapTuHbl Mmupa. Cucrema
OMOJIOTMYECKUX HaYK.
MeTtoapl MMO3HaHUS >KMBOW HPUPOAbI (HAOJIO/IEHUE, SKCIIEPUMEHT, ONMCAHME, U3MEPEHHE,
KJ1accu(uKanus, MOIEIMPOBAaHUE, CTATUCTUUECKAst 00pabOTKa JaHHBIX).
JXKussie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTIndue )KUBBIX CUCTEM OT
HeopraHndeckoi npupojpl. CBolcTBa OHOCUCTEM U UX pazHOOOpasue.
YpoBHM OpraHu3anii OMOCUCTEM: MOJIEKYISIPHO-TeHETUUECKUH, KJICTOUHBIH, OpraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOreolieHOTHYECKHI), OuochepHbI.
CamocrosiTesibHast paboTa odyuarommxcs Nel 1
1. 3anmonHeHne TabIUIBI C OIMMCAHUEM METOJI0OB MUKPOCKOIIMPOBAHUS C UX JOCTOMHCTBAMH U
HEeJ0CTaTKaMHU.
2. 3anonHeHue Ta0nuLbl «BKiIag ydeHbIX B pa3BUTHE OMOJIOTHM.
3. 3anonHeHne CpaBHUTEIbLHOM TaOJIUIBI CXOJCTBA U Pa3IMUUi )KMBOTO U HEKHUBOTO.
Pa3nen 2. XuMHUYECKHI COCTAB M CTPOEHHE KJIETKHU 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XUMHYEeCKHl cOCTAB Coaeprxanue yueOHOro MaTepuasa 1

KJaeTku. Boaa
U MUHeEpaJbHbIe

XUMUYECKUM COCTaB KIIETKH. XHMHYCCKHE DIICMEHTHI: MAaKpO3JIEMCHTBI, MUKPOJJICMCHTHI.
Bo;[a W MHUHCPAJIbHBIC BCUICCTBA. (DYHKI_[I/II/I BOAbI W MHUHCPAJILHBIX BCIICCTB B KIICTKC.

5

06pa3OBaTeanaﬂ OopraHusanus BIpaBE€ CAMOCTOATECIBHO ONMPEACIIATh MOCICA0BATCIIBHOCTh U3YUCHUA Pa3/iC/IOB U TEM, BXOISAIINX B HUX, a4 TAKIKE IEepepacupeAc/siTb KOJINICCTBO
YacoB Jis1 OCBOCHUA 06y‘{aIOIlII/IMI/ICSI y‘IC6HOFO Marepuajia, € Y4YCTOM JIOTUKHU (I)OpMI/IPOBaHI/IH MNpEeAMCETHBIX PE3YyJIbTAaTOB, O6IIII/IX u HpO(l)eCCI/IOHaJ'ILHLIX KOMHCT@HHHﬁ,
MEKIPEAMETHBIX CBsI3CH C ApYTruMHr JUCHUIIMHAMU 061H606p330BaT6J'H)H01"0 u O6III€HpO(1)€CCI/IOHaHLHOFO IIUKJIOB yq€6HOFO mrana OIl.
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BelecTBa [Tonnep>kaHue 0OCMOTHYECKOro OajlaHca
IIpakTnyeckoe 3ansaTue Ne 1
buonornyeckass poib MHUHEpaldbHBIX BELIECTB B  O0ECHEUYEHUH IKHU3HEIEATEIbHOCTH
OpPTraHU3MOB, IPOSIBJICHUS TMCOATaHCa MUHEPAIBHBIX 2JIEMEHTOB

Tema 2.2. Conep:kaHue y4eOHOro Mmarepuasa

buogornyecku BasKHbIE
XUMHNYECKHUE COCAMHECHUSA

benku. CoctaB u crpoeHue 0enkoB. AMHHOKHUCIOTHI — MOHOMeEpHI OenkoB. Hezamenumeie u
3aMEHUMbIC AMUHOKHUCJIOTHl. AMMHOKHUCIOTHBIM coOCTaB. YPOBHH CTPYKTYpbl O€IKOBOU
MOJIEKYJbl (IIEpBUYHAs, BTOPUYHAs, TPETMYHAs M UYETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE
cBoiictBa OenkoB. buonormdyeckue ¢yHkiun OenkoB. DepMEHTBI — OHOJOTUYECKHE
karanu3atopel. CTpoeHue QepMeHTa: axkTHBHBIM LEHTp, cyOcTpaTHas CcHenu(puIHOCTb.
Kodepmentsl. Butamunbl. OTnndns ¢epMEeHTOB OT HEOPTaHUYECKUX KaTaaIn3aTOPOB.
YrineBoabl: MOHOcaxapuabl (TJIFOKO3a, pud03a W JIe30KCHprOo03a), aAmcaxapuisl (caxaposa,
JIAKTO3a) M TMoJMcaxapuabl (Kpaxmani, TIMKOTeH, IeIUIo03a). buonornyeckue ¢GyHKIUH
yraeBoAoB. JIumuasl: Tpuraunepuasl, pochomunusl, crepousl. [ uapodpunsHo-ruapodhoOHbIe
cBoiicTBa. buonornueckue ¢pyHkuu Tunua0B. CpaBHEHHE YIIeBOJOB, OCIKOB M JUMHIOB KaK
ncrouHukoB sHepruu. Hyxiennosble kucinortsl: JHKu PHK. Hyxneornnsr — mMoHOMEpHI
HykienHoBbIX kucioT. Ctpoenue u ¢ynkuuun JHK. Crpoenne u ¢ynknuun PHK. ATO:
CTpoeHue U QYHKIHU

JlaGopaTopHas padora Nel
Onpenenenre ButamMmuHa C B IPOAYKTax MUTAHUS

Tema 2.3.
CTpykrypHoO-
(pyHkuuoHajIbHasA
OpPraHMu3anMs KJIETOK

Conep:xaHue yueOHOro MaTepuaJia

[uronorus — Hayka o kinetke. Knerounas teopust — npumep B3auMoAeUCTBUS Uil U (DaKToOB B
HAy4YHOM ITO3HAHUU. METO/IbI U3yUEHUS KIIETKH.

Krnerka xak nenoctHas sxuBas cucrema. OOmIMe NMpHU3HAKW KIETOK: 3aMKHYyTas Hapy)KHas
MemOpaHna, monekynsl JJHK kak reneTnueckuii anmnapar, cuctTeMa CUHTe3a Oeka.

Tunsl  KJIETOK: JykKapuoTHueckas U mOpokapuotudeckas. (OcCOOEHHOCTH  CTPOEHUS
npokapuoTHuyeckoi Kietku. Kierounas crenka Oaxtepuil. CTpoeHHE 3YKapHOTHYECKOM
kJeTkd. OCHOBHbBIE OTJIMYHUS PACTUTENBHOM, )KUBOTHOW M TpuOHON KieTKu. [loBepxHOCTHBIE
CTPYKTYpbl KJIETOK— KJIETOYHas CTEHKa, TJIUKOKaIuWKe, uX GQyHkuuu. Ilnazmaruyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[utorasma u ee opraHouasl. OpHomeMOpaHHble opraHouabl kietku: OIIC, ammapat
l'onpmxu, mm3ocomel. [loayaBTOHOMHBIE OpPraHOWIBI KJIETKHA: MHTOXOHJPHUH, IUIACTUJBI.
[TpoucxoxxaeHne MUTOXOHAPUM u TuacTui. Buapl tuactun. HememOpaHHBIE OpraHoMIbI
KJIETKA: PHUOOCOMBI, KIETOYHBIM LEHTp, UEHTPUOJIM, PECHUYKH, KIyTHKU. DyHKIUU
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OpPraHOUJOB KJIETKH. BKirtoueHus.
SAnpo — perynaTopHblii HeHTp KieTku. CTpoeHue spa: saepHas o0o0siouka, KapuoIulazMma,
XPOMATHUH, SAPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

JlabopaTopnasi paGora Ne2 1
CrpoeHue KIETKH (pacTeHUs, >KUBOTHbIE, I'pUObI) M KIETOYHbIE BKIIOUEHMs (Kpaxmail,
KapOTUHOMIbI, XJIOPOIJIACThI, XPOMOILJIACTHI)
Pa3nen 3. ZKu3HeneaTeJbHOCTh KJIETKH 6 OK 01, OK 02,
Tema 3.1. Coaeprxanue yueOHOIro MaTepuaJa 3 OK 04
OO0OMeH BelIecTB OOmeH BemecTB, WKW MeTa0oJM3M. ACCUMUIIANNS (IIACTUYECKUM OOMEH) W JTUCCUMMUIISALINS 2
U NpeBpalleHye JHePpruu | (3HepreTuyeckuii oOMeH) — JBE CTOPOHBI €JUHOIO0 Ipouecca meradonusma. Posb 3akoHOB
B KJIeTKe COXpAaHEHMs BEIIECTBA M SHEPruM B IOHMMaHMM MeTaOonu3Ma. Tumbl oOMEHa BEIIECTB:
aBTOTpopHBIA U TerepoTpodHbIH. Ponb ¢epMeHTOB B OOMEHE BEHICCTB W IPEBPAIICHUU
sHeprun B Kierke. PorocuHTe3. CBeroBas M TeMHOBas (a3bl (orocuHTeza. Peakuuu
¢dorocunTe3a. DPPexTHBHOCTh (poTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a LI KHU3HH Ha 3eMiie.
Bnusiaue ycnoBuil cpenapl Ha (POTOCHHTE3 M CHOCOOBI MOBBIIMIEHUS €r0 MPOJYKTUBHOCTU Y
KyIbTYpPHBIX  pacTeHuil. XeMmocuHTe3. XeMOCHHTe3Upyromue OakTepuu. 3HadeHHE
XEMOCUHTE3a JJIs KU3HU Ha 3eMIIe.
DOHepreTudeckuil oOMeH B KieTke. PacieruieHne BelecTB, BbIACIEHUE M aKKyMYJIUPOBaHUE
SHEPrUM B KIETKe. OTambl JHEpreTudyeckoro oobmeHa. Inmkonms. bposkeHuen ero BUABL
KucnoponHnoe oxucinenue, win KieToyHoe abixaHue. OkucnutenbHoe (HOCHOpUIMpOBaHUE.
D PeKkTHBHOCTD HIHEPTETHUECKOTO OOMEHa
CamocrosiTesibHas paGora odyuarommxcs Ne2 1
3arnoyiHeHHe CPAaBHUTENIbHON TaOIMIIbl XapaKTEPUCTHK TUIIOB OOMEHa BELIeCTB
Tema 3.2. Conep:xaHue yueOHOro Matepuasa 2
buocunres 0eka Peaxiiun marpuunoro cunresa. ['enernueckast uadopmanus u JJHK. Peanuzanms renernueckon 1
uHpopmanuu B KieTke. ['eHeTHuecknil KoJ M ero cBoiictBa. TpaHCKpHUNLUS — MaTpUYHBIN
cuute3 PHK. Tpaucnsuus — OwuocunTe3 Oenka. Otanel TpaHcmsinuu. KoaupoBanue
aMMHOKUCIIOT. Ponb pubocom B OnocuHTe3e Oenka
IIpakTuyeckoe 3ansiTue Ne2 1
Pemenue 3a1a4 Ha onpeesIeHNnE OCIEN0BATENIBHOCTH HYKIEOTH OB
Tema 3.3. Conep:kaHue y4eOHOTro MaTepuaJa 1
Bupycsi Hexnerounsle ¢opmbl xu3HM — BUpYCHL. Mcropusi oTkpsiTus BupycoB (. Y. MBaHOBCKMIA). 1

OcoOeHHOCTH CTPOEHUS M JKU3HEHHOTO IMKJIa BUpYcoB. bakrepuodaru. bone3nu pactenuid,
KMBOTHBIX U YEJIOBEKA, BbI3bIBaeMble BHUpycaMu. Bupyc nmmyHoznedunura yenoseka (BUY) —
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‘ Bo3Oyautens CITN a. ITpodrnakTiuka pacnpocTpaHeHus BUPYCHBIX 3a001eBaHU

Pa3nen 4. PazMHOKeHNe M MHIHBHAYAJIbLHOE pa3BUTHE OPIraHU3MOB

Tema 4.1.
Ku3HeHHBIH UK
KJIEeTKH

Copep:kaHue y4eOHOIro MaTepuaJia

Knerounblii 1WKI, WM SKU3HEHHBIM IMKI KiIeTkd. MuTepdaza m wmuto3. Ilpomeccsr,
nporekatomue B uHTepdase. Perumkanusa — peakmus marpuuydoro cuHTe3a JJHK. Crpoenue
XpoMocoM. XpOMOCOMHBI Ha0Op — KapuOTUN. JMTUIOMIHBIA W TaIUIOMIHBIA XPOMOCOMHBIC
Habopsl. XpomaTuabl. L{luronoruyeckue OCHOBBI Pa3MHOKEHUSI M MHIMBUYalbHOTO Pa3BUTHUS
opranusmoB. [lenenue knetku — muto3. Craguu Mmurosa. Ilponeccsl, nporcxoasiue Ha pa3HbIX
cTauax MuTo3a. buonornueckuit cmpica murosza. [IporpaMmmupyemast rubesb KIETKH - allonTo3

=N~

CamocrosiTesibHas padora o0yuarommxcs: Ne3
Pa3paboTka JeHTH BpeMEHH KU3HEHHOTO MK KIETKU

Tema 4.2.
@®opMBbI pAa3MHOKEHUS
OpPraHu3sMoB

Conep:xaHue yueOHOro MaTepuaJsa

@dopMBI pa3MHOKCHHSI OPTaHU3MOB: OECIIOJIOE W IOJIOBOC. BHABI Oecrosioro pa3MHOKEHUS:
JICJICHUE HAJBOE M MOYKOBAaHWE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTHBHOE
pa3sMHOXkeHHE. FICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €TI0 3HAYEHUE JUISl CEJIEKIIUU.
[TonoBoe pasmHOKeHHE, ero oTiau4us oT Oecrosnoro. Meio3. Cramgun Mmeriosa. [Iporeccsi,
npoucxoasume Ha craausx weio3a. IloBenenue xpomocoMm B wmenose. Kpoccunrosep.
buonornueckuii cMpIca U 3HaueHHE Melo3a. ['ameTroreHes — mporecc 00pa3oBaHUs IOJIOBBIX
KJIETOK y JKUBOTHBIX. [lonoBBIE kene3bl: CeMEHHUKH M sSuuHUKH. OOpa3oBaHHe W pa3BUTHE
MOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30H[d, SMIICKIETKAa) — CIepMaTOTeHe3 M OOTEHE3.
Oco0eHHOCTH CTPOESHHUS SIMIIEKIIETOK U criepmaTo3onioB. OmnogorBopenue. [laprenorenes.

CamocrosiTesibHas padora o0y4yarommxcs Ned
3anonHeHue TaOMuIbl C KpPaTKOM XapakTepUCTUKONM M mnpumepamMu (OpM pa3MHOKEHUs
OpPraHHU3MOB

Tema 4.3.
NuauBuayanbHoe
pa3BuTHE OPraHU3MOB

ConepxaHue y4eGHOro MaTepuaJjia

WupuBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOpUOreHe3). DTarlbl
SMOpPHUOHAILHOTO pa3BUTHA y TIO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TracTpyJslus,
opranorenes. IloctamOproHanbHOe pa3BuTHE. TUIIBI TOCTIMOPUOHAIBHOTO PA3BUTHA: MPSIMOE,
HenpsiMoe (TMYMHOYHOe). BrusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BpOXKJEHHBIE ypoacTBa. PocT u pasBurue pacreHuil. OHTOTr€HE3 ILBETKOBOIO
pacTeHus: IBOMHOE OIIOIOTBOPEHUE, CTPOCHHE CEMEHH, CTaIMU Pa3BUTHUS

IIpakTnyeckoe 3ansaTue Ne3
WNudexmmonnsie 3a00ieBaHUS W DIHIEMHA B HCTOPUHU 4YelOBEUECTBA. BakumuHamms Kak
npopmIakTHKa MHPEKIIMOHHBIX 3a001eBaHUI

OK 01, OK 02,
OK 04
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Paznen 5. HacjeacTBeHHOCTL M H3MEHYHBOCTH OPTraHU3MOB (BCEro)

Pazoen 5. HacnedcmeeHnocms u usmeHuugocms op2anuzmos (1 cemecmp)

Tema 5.1.
3aKkoHOMepHOCTH
HacJIe10BAaHUSA

Copep:kaHue y4eOHOIro MaTepuaJia

[Ipenmer u 3amgayM TeHETHKU. POib IUTONOTMH W SMOPHOJIOTHHM B CTAHOBJIEHWU T'€HETHKH.
Bxiag poccuiickux M 3apyOexHbBIX YYEHBIX B Ppa3BUTHE TE€HETHKH. MeEToAbl T'€HETHKH
(ruOpUIOIIOTUYECKUN,  ITUTOICHETHUYECKUH,  MOJIEKYJISIpHO-TeHeTHuecKuii).  OCHOBHBIC
IeHETHUYECKHUE MOHATHA. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yEeMasi B CXeMaxX CKPELIMBaHUH.
3aKOHOMEPHOCTH HacJIeJJOBaHMsI MPU3HAKOB, ycTaHoBIeHHbIe ['. Mennenem. MoHorubpuaHoe
CKpeUIMBaHHE. 3aKOH  eAMHOOOpa3uss ruOpumoB  mepBoro  mnokosieHus.  I[IpaBuio
JOMUHUPOBaHMS. 3aKOH pacUleIUieHus: IMpu3HakoB. ['mmore3a uucrorel ramer. llomaHoe wu
HENoJHOe JOMUHHMpoBaHUe. [Iurubpuanoe ckpeuuBaHue. 3aKOH HE3aBUCUMOTO HacJel0BaHUs
IpU3HAKoB. lluToreHernyeckue OCHOBBI JUTHMOPHUJIHOTO CKpELIUMBaHUS. AHalu3upymollee
cKpeuiBaHue. Mcrnonp30BaHNe aHATU3UPYIOIIErO CKPELIMBAHUS JJIS ONpEIeNeHUs] FeHOTHIA
ocobu

(Nl |5

IIpakTuyeckoe 3ansiTue Ne4

Pemenue 3agad Ha omnpejeneHre BEPOSTHOCTH BO3HUKHOBEHHUS HACJIEACTBEHHBIX NMPU3HAKOB
IpyH MOHO-, M-, TOJUTUOPUTHOM ¥ aAHAIM3UPYIOUIEM CKPEIIMBAHUM, COCTAaBJICHUE
IFCHOTUITMYCCKHUX CXEM CKPCIIWMBAHUA

Tema 5.2.
CuemieHHoe
HacJIeI0OBaHUe
NMPHU3HAKOB

Conep:xxaHue yueOHOro MaTepuaJia

CueruienHoe HacienoBanue npusHakoB. Pabora T. Moprana mo ClerieHHOMY HacJieI0BaHUIO
reHoB. Hapymienue cuemyieHus reHOB B pe3yJbTaTe KPOCCHHIOBEpa. XPOMOCOMHAas TEOpus
HAaCJIEACTBEHHOCTH. | eHeTHYeCKne KapThl.

I'enetnka mosa. XpoMOCOMHOE OIpeAeNeHre Moyia. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omorameTHbIe H rereporaMeTHbIC OPraHU3MBbI. HaCJIC)IOBaHI/Ie IIPHU3HAKOB, CHCIIJICHHBIX C
MIOJIOM

IIpakTnyeckoe 3ansaTne NeS
Pemenne 3amay Ha ompesereHWE BEPOSTHOCTH BO3HWKHOBEHHS HACIIEACTBEHHBIX NPU3HAKOB
IIPU CLETFICHHOM HACJIEJOBAHUH, COCTABICHNE T€HOTUITMUECKUX CXEM CKPEIIMBAHUS

CamocrositesibHas padora o0yuaromuxcest NeS
PazpaboTka rioccapus

Tema 5.3.
3aKoHOMepHOCTH
HU3MEHYUBOCTH

Conep:kanue y4eOHOIro MaTepuaa

w

N3menunBoCTh. BUbl M3MEHUMBOCTU: HEHACIEACTBEHHAs W HACJEACTBEHHas. Poiib cpelbl B
HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKAa MOJIU(UKAIMOHHOW HW3MEHYUBOCTH.
BapuanuoHHslil psa u BapuannoHHas kpusas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U

OK 01, OK 02,
OK 04
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Ka4yeCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MO (DUKAIIMOHHON N3MEHUYHNBOCTH.
HacnencrBeHHas, WIM TEHOTUIMYECKAs M3MCHUMBOCTE. KoMOMHAaTHUBHAs WM3MEHYUBOCTb.
Meiio3 M TOJNOBOM TIPOLIECC — OCHOBAa KOMOWMHATHMBHOW WM3MEHYMBOCTH. MyTalmoHHas
u3MeH4YMBOCTh. Kitaccudukanms myTanmii: TeHHBIE, XpOMOCOMHBIE, TeHOMHbIe. Yacrora u
MPUYUHBI MyTaii. MyTtareHHsie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIICICTBEHHON
H3MCHYHUBOCTH

H. U. BaBunosa

IIpakTnyeckoe 3ansaTue Ne6

Pemenue 3amay Ha onpejereHHe BEpOSTHOCTH BO3HUKHOBEHMS HACIIE€ACTBEHHBIX NPU3HAKOB
IpU pPA3JIMYHBIX THUIAX B3aUMOJEHUCTBUS T'€HOB, COCTABJICHHUE T'E€HOTHUIIMYECKHUX CXEM
CKpEeLIMBaHUs

2 cemecmp

Pazoen 5. HaciedcmeeHHOCHb U UZMEHYUEGOCHb OD2AHU3MOE (2 cemecmp)

Tema 5.4.
I'eneTnka 4yeioBeKa

Coaep:xaHue yueOHOro MaTepuaJia

I'enetuka udenoBeka. Kapuorun denoBeka. OCHOBHBIE METOAbBl TE€HETUKU 4YEJIOBEKa:
FeHEAIOTUYECKUM, OJU3HEIOBBIA, I[MTOTEHETUYCCKUN, OHOXMMUYECKUN, MOJIEKYISIPHO-
reHeTudyeckuid. COBpPEMEHHOE ONpeNeNIeHHe TEeHOTHUIA: IIOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUNHPOBaHKUE, B TOM uucie ¢ nomoinbio [I[P-ananu3a. HacnenctBennsie 3aboseBaHus
YyeloBeKa: TeHHble Oole3HH, OONEe3HW ¢ HACIeACTBEHHON MpeapacrtoioKEeHHOCTHIO,
XpoMocomHbIe Oosie3Hu. ComaTuyeckue U TeHepaThBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370POBOTO 00pa3a KU3HU, TUATHOCTHKH, MPO(YUIAKTUKH U JICUEHUS TeHETUYECKIX
0ose3Hell. Menuko-reHeTHueckoe KOHCYJIbTHpPOBaHHE. 3HAUE€HHWE MEIUIMHCKOW TE€HETUKU B
MIPEIOTBPALICHUH U JICUEHUH TeHETUYECKHIX 3a00JIeBaHUN YeJIOBeKa

SN
LN DN

IIpakTHyeckoe 3anaTHE N7
CocraBiieHHE U aHaJIU3 POJOCIOBHBIX YEIOBEKA

[

Pa3nesa 6. IB0JIONIMOHHAA 0MOJIOT U

Tema 6.1.
IBOJIOLHOHHAS TEOPHS
U ee MeCTO
B OMoJIOTHH

ConepxaHue y4eGHOro MaTepuaJjia

IIpennocslIku BOZHUKHOBEHUS IBOJIIOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B
Ouosnorud. BriusHuE 5BONIOLMOHHONW TEOPHUM HA pa3BUTHE OWOJOTMM M JPYTHX HayK.
CuzerenbcTBa 3BOMIONMH. [laneoHTONIOrHYECKHE: TTOCIEA0BATEIBHOCTD OSIBICHHUS BHJIOB B
MaJI€OHTOJIOTUYECKON JIETONHCH, NepexonaHble Qopmbl. buoreorpaduueckue: cXoACTBO H
pasnuune ¢ayH ¥ (GIop MaTEpUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOJCTBA U Pa3IUUMs
SMOpPHUOHOB pa3HbIX BUJOB IO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHBIE,
aHAJIOTHYHBIE, pYJMMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXMMHUYECKHE: CXO/ICTBO

N W~

OK 01, OK 02,
OK 04
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MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJIIMYECKUX TyTeH Yy BCEX KHUBBIX
OpraHU3MOB.

OpomonnonHas Teopust Y. JdapBuna. [Ipeanochuiku BOSHUKHOBEHUS JapBUHU3MA. J[BUKyIHe
CWJIBI SBONIONUHU BHAOB 1O JlapBuHy (M30BITOUHOE pPa3MHOXKEHHWE TIPU OTPAHUYCHHOCTH
pecypcoB, HeomnpeaenéHHas K3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD).

CamocrosiTesibHast paboTa o0yyarommuxcs Ne6 1
Pazpabotka rinoccapus
Pa3pa0oTka JeHThl BpeMEHU Pa3BUTHUS SBOIIOIMOHHOTO YUECHUS
Tema 6.2. Copep:kaHue y4eOHOTro MaTepuaa 2
Muxpo3Boaonus Cunrernueckass teopusi 3o (CTD) u e€ ocHOBHBIE MOJOXKEHUS. MUKpPOIBOIIOIHS. 2
[Tonmynsnus kak eIMHUIA BUAA U 3BOJIOLMH.
JBwxkyme cuibl ((aKkTOPBI)IBOJIONMKA BUAOB B MpHpoae. MyTalMOHHBIA MpoIecc |
KOMOMHATHBHAs W3MEHYMBOCTb. [lomynsnuoHHble BOMHBI W Apeild reHoB. M3zomsamus wu
murpanus. EctecTBeHHbII 0TOOp — HanpaBisitoIMi GakTop 3BooLUN. DPOPMBI €CTECTBEHHOTIO
orbopa. IIpucrnocoOiieHHOCTh  OpraHM3MOB  KakK  pe3ynbTaT  3Bojtouuu. Ilpumepsl
MPUCTIOCOOTICHUH Y OpraHu3MOB. ApoMopdo3bl U UAaKOoaAanTanuu. Bua u BumooOpazoBaHue.
Kputepuu Buja. OcHOBHBIE (OpMBI BH1000pa30BaHusl: reorpauueckoe, IK0JOrHuecKoe
Tema 6.3. Coaep:xaHue yueOHOro MaTepuaJia 2
Maxkpo3Boaonus Makpospomroniust.  PopMmbl  HBOJIOLUM:  (UIETHYECKAsi, JAMBEPreHTHas, KOHBEPreHTHas, 1
napajuienpHas. HeoOpaTuMocTh 3BONIOIMH
IpakTuueckoe 3ansTue Ne8 1
CpaBHeHHE BHI0B IO MOP(OIOrHUECKOMY KPUTEPHIO
Pa3nen 7. Bo3HMKHOBEHNE M PA3BUTHE 3KM3HU HA 3emJie 8 OK 01, OK 02,
Tema 7.1. Coaepxanue y4eOHOro MaTepuaia 3 OK 04
3apoxaenne JloHayuHbI€ IpeACTaBIEHUS O 3ap0KIeHUH XkU3HU. HayuHble runore3sl BOSHUKHOBEHHUS KU3HU 2

H PasBUTHE )KU3HU

Ha 3emye: abuoreHe3 M TMaHCHEPMHUs. XUMHUYECKas »HBOJIOLUSA. AOHOTEeHHBIH CHHTE3
OPraHMYECKHUX  BEIIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE IOATBEPXKIACHUE
XUMUYecKO# sBostonu. HauanbHble sTansl Ononoruyeckoit somonuu. I'unoreza PHK- mupa.
dopmupoBaHuE MEMOPAHHBIX CTPYKTYP U BOSHHUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKU U UX
sBomonUs. POpMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hm Ha 3emie mo 3pam u mepuoaaMm. Kartapxei. Apxeickas U IpoTepo30icKas
opbl. [lameoszoiickas spa U e€ nepuojbl: KEMOPUHCKUH, OPIOBUKCKHH, CHIIypUHCKU,
JEBOHCKHM, KaMEHHOYTOJbHBIM, NEepMCKHA. Me3030McKas spa U €€ NEepHOIbl: TPUACOBBIM,
opckuid, MmenoBoi. KailiHo3olickass 2pa M €€ Iepuojbl: IaJeOreHOBbIN, HEOT€HOBBIH,
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aHTpOHOFCHOBBIﬁ.

CamocrosiTesibHast paboTa o0yyarommuxcs Ne7
Pa3pa0oTka JeHTbl BpeMEHU BO3HUKHOBEHMSI M Pa3BUTHUS J)KU3HU Ha 3emie

Tema 7.2.
CucreMa OpraHu4eckKoro
mupa. Ilpoucxoxaenue
YeJI0BEeKa —
aHTPOIOreHe3

Conep:xaHue yueOHOro MaTepuaJia

w

Cuctema OpraHMYeCKOro MHUpPa Kak OTpakeHHe 53BOMIOLMU. OCHOBHBIE CHUCTEMaTHYECKUE
IpyNIbl OPraHHW3MOB. XapaKTEpUCTHKAa KIMMaTa W TE0JIOTMYECKUX IpoleccoB. OCHOBHbIE
3TaIbl ABOJIOLMM PACTUTENBHOTO U XUBOTHOIO MUpa. ApoMOp(03bl Y paCTEHUI U KUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

OBouroLus yesloBeka. AHTPOIIOJIOTHs Kak Hayka. Pa3Butue mpeacTaBiaeHui O MpOUCX0KICHUN
yenoBeka. MeToibl u3ydyeHus aHtponoresesa. CXoJICTBa U pa3auyusl Y€IOBEKa U JKUBOTHBIX.
CucrtemaTnueckoe I0JIOKEHHE 4YelloBeka. JIBumxkymue cuiibl ((akTopbl) aHTpOIOreHesa.
HacnencrBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HH,
W3rOTOBJICHHE OPYJUI TPY/a, MBIIJICHUE, PEYb.

CamocrosiTesibHast paboTa odyuarommxcs Ne§
Pa3paboTka JeHTH BpEMEHH MPOUCXOXKICHHS YeIOBEKa

Tema 7.3.
OCHOBHbBIE CTAIHHA
JBOJIIOIINH YeJI0BEKA

Coaep:xaHue yueOHOro MaTepuaJia

OcCHOBHBIE CTaIMM U BETBU IBOJIIOLIMU YEJIOBEKA: aBCTpaJIoNUTeku, YenoBek ymensli, YenoBek
npsaMoxoadumii, YenoBek HeaHaepTaldbCKuil, YeraoBeK pa3yMHbI COBPEMEHHOIO THIIA.
Haxonku uckomaeMbIX OCTaHKOB, BpeMsl CyLIECTBOBaHMs, 00JacTh pPacHpOCTpaHEHUs, 00bEM
TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAHSL.

YenoBeueckne pacbl. OCHOBHbBIE OOJBIINME pachl: €BpONEOUAHas (eBpas3uiickas), Herpo-
aBCTpajoujHas  (9KBaTOpHalbHas), MOHIOJIOMJHAas (a3uaTcKko-aMepuKaHckas). UepTsl
MPUCIIOCOOJIEHHOCTH TPEJICTaBUTENEH YeOBEUECKUX pac K YCIOBHMSM CYIIECTBOBAaHUS.
EnunctBO uenoseueckux pac. Kpuruka pacuzma

IpakTuyeckoe 3ansitue Ne9 (Ha BBIOOD MpeTio1aBaTeist)

«Bpewms 1 myTu pacceneHus yenoBekKa Io MiIaHeTe

mwm «lIpucnocoOIeHHOCTh YenoBeKa K pa3HbIM YCIOBHSIM Cpenbl. BimsHue reorpaduieckoit
cpeab! Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YEIOBEKa

Paznea 8. OpraunsMbl 1 OKPYKAIONIASA cpeaa

Tema 8.1.
IKoJI0rus
Kkak Hayka. Cpensl
JKU3HU.
IKoJ0rn4YecKue

Conep:xxaHue yueOHOro MaTepuaJia

OKOJIOTHS KaK HayKa. 3a/ladyd M pa3Jieabl SKOJIOTMU. MeToabl dKOJIOTHYECKUX HCCIIEIOBAaHUMN.
DKOJIOTHYECKOE MHPOBO33pEHHE COBpPEMEHHOro uesnoBeka. Cpelpl OOMTaHUS OpPraHU3MOB:
BOAHAasA, HA3ECMHO-BO3AylIIHAsA, [TIOYBCHHAsA, BHYTPHU OpTraHU3MCHHAas. DKOIOTHUECKHUE q)aKTopBI.
Knaccugukanust skojgoruyeckux (pakTopoB: aOMOTHYECKHE, OMOTHYECKUE M AaHTPONOTE€HHBIE.

P lw

OK 01, OK 02,
OK 04, OK 07
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(pakTopsbI JlelicTBUEe SKOIOrMYecKMX (aKTOPOB Ha OpraHu3Mbl. AOuoTrndeckue (HaKkToOpbl: CBET,
Temriepatypa, BiIaxHOCTh. Doronmepuogusm. I[lpucnocobneHuss OpraHu3MoOB K JIECUCTBHUIO
abnotnyeckux ¢akTopoB. buonornueckue putMmsl. buotnueckue Gaxkropsl. Buasl 6notuueckux
B3aUMOJCUCTBUN: KOHKYpEHLUs, XHUIMHHYeCTBO. [lapasuTusm, MyTyanus3M, KOMMEHCAIA3M
(KBapTUPAHCTBO, HAaXJIEOHUYECTBO), aMEHCAJIM3M, HEHUTpanu3M. 3HAYeHHE OMOTHUYECKUX
B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIAHU3MOB B IPUPOAHBIX COOOIIECTBAX
Tema 8.2. Copep:kaHnue y4eOHOTro MaTepuaa 2
JKOJIOTHYECKHE OKOJIOTUYECKHE  XApAaKTEPUCTUKH  nomyisiiuu. OCHOBHbIE — IIOKA3aTe€ad  MOMYJISALUU: 1
XapaKTePUCTHKH YHUCIEHHOCTb, IJIOTHOCTh, POXJIAEMOCTb, CMEPTHOCTb, MPHPOCT, Murpanus. JuHamuka
NONYJISINHU YUCJIEHHOCTH NOMYJISIIUU U €€ PeryJsiius
IIpakTnueckoe 3ansaTue Nel0 1
[Toacuér NIOTHOCTH NONYJISIHN Pa3HBIX BUJOB PACTCHUN
Paznen 9. CoobmiecTBa M 9K0J0rHYeCKHE CHCTEMBI 10 OK 01, OK 02,
Tema 9.1. Coaeprxanue yueOHOro MaTepuaJa 2 OK 04, OK 07
CoobmecrBa Coo0uiecTBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BHI0Basi, IPOCTPAHCTBEHHAS, 1 MK°2.1
OPraHM3MoB, Tpoduyeckas (numieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.
IKOCHCTEMBI Okojorudeckue cucrembl (dkocuctembl). llonstue o006 »skocuctemMe u OUOreolEHO3E.
@DyHKIMOHAIbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTbl, KOHCYMEHTBI, PpPEIAYLICHTBHI.
KpyroBopot BemiecTB M MOTOK 3HEPrMHM B 3KocucTeMme. Tpoduueckue (MUILIEBBIE) YPOBHH
skocucteMbl. IlumeBsle nenu u ceru. OCHOBHBIE MOKa3aTeld 3KOCUCTEMBI: Onomacca,
OPOAYKIHSA. DKOJOTMUYECKHE MUPAMUIbI: MPOJIYKIHMH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTb, caMOperysnus, pazsutue. Cykieccus.
CamocrosiTesibHas paGora odyuarommxcs Ne9 1
CocraBiieHHE CXEM KpYrOBOPOTa BELIECTB
Tema 9.2. Conep:xaHue yueOHOro MaTepuaJia 2
IIpupoaneie 3xocucremMsl | [IpuponHble  3KOCHUCTEMBI. JKOCHUCTEMBI pPEK M 03€p. OKOCHCTEMA XBOMHOIO WM 2
LIUPOKOJIMCTBEHHOTO jeca. AHTpOIIOT€HHBIE HKOCUCTEMBI. ATpOIKOCHCTEMBI.
VYpboskocucrembl. buonornyeckoe W XO3siCTBEHHOE 3HAYEHHME  AarpoOdKOCUCTEM H

ypboskocucteM. buopazHoobOpazme kak (akTtop ycToWuumBOCTH OHKOocucTteM. CoxpaHeHHe
OHMOJIOTMYECKOT0o pa3HooOpa3us Ha 3emiie

*[IK ®I'OC CIIO MIpodecCun WK CIeHaIbHOCTH JOJDKHBI OBITH OTPa)KEHBI B COAEPKaHWN Y4eOHOT0 MaTepHuaia
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Tema 9.3. Copep:kaHue y4eOHOIro MaTepuaa 2
Buocdepa — Yuenne B. U. Bepranckoro o 6uocdepe. ['panuiiel, coctaB u cTpykrypa 6uochepst. XKusoe 2
rjo0ajabHas BemectBO M ero (GyHkmuu. OcobeHHocTH Ouochepbl Kak TIIOOATBHOM DKOCHUCTEMBI.
kocucTeMa 3eMuin JluHamMu4eckoe paBHOBecME M oOpaTHas cBs3b B Ouocepe. KpyroBopoTsl BemiectB u
OMOreOXMMHUYECKHE IIUKIIBI 3JIEMEHTOB (yriepoaa, a3ora). 30HalIbHOCTh Onocdepbl. OCHOBHbBIE
OMOMBI CyIIN
Tema 9.4. IIpodeccnonabHO OPUEHTHPOBAHHOE Co/lepKaHue (CoJepKaHue NMPUKJIATHOTO MOYJIs) 2
Baunsinne YenoseuectBo B Omocdepe 3eminn. AHTpPOIOreHHbIE M3MEHEHHs B Ouocdepe. [nobdanbHbie -
AHTPONOreHHBIX skosiornueckue mnpoOiembl. CocylecTBOBaHME NPUPOALI U ueroBeuecTBa. CoxpaHeHHE
(daxTopoB Ha Ouocepy | OmopasHOOOpa3msi Kak OCHOBA YCTOWYMBOCTH Onocdeprl. OCHOBA PALIMOHATIBHOTO YIIPABICHUS
MIPUPOJHBIMH pEeCypcamMy M UX HCToib30oBaHue. JlocTuxkeHus: OMOIOTUU U OXpaHa IPUPOIBI
IpakTuyeckoe 3anaTue Nell 2
OTX0abl IPOU3BOJCTBA
Tema 9.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJlepKaHue (CoAepKaHue NPUKJIATHOTO MOIYJIs) 2
Bimsinue couMajabHO- | 3M0pOBbE U €ro cocrapisiomue. DaKkTopbl, MOJOKUATENFHO W OTPULATEIHHO BIUSIONIAE Ha -
IKOJIOTHIECKHX opranu3M 4enoBeka. I[IpoOiieMa TEXHOTEHHBIX BO3JCUCTBUN Ha 3JI0pOBbE 4YelIOBEKa
(haxkTOpoOB Ha 310POBbE | (PJIEKTPOMArHUTHBIC MOJIS, OBITOBAS XUMMSI, H30BITOYHBIC IIIYMBI, paaualvs U T.11.). AJanTanus
YyeJ0BeKa opranu3ma denoBeka K (akTopam okpyxkaromei cpensl. [lpuHIunsel  GopmMupoBaHus
3opoBbecOeperaroniero nopeneHus. dusnueckas akKTUBHOCTh U 3[0pOBBE. buoxmmmueckue
ACTICKTHI PAIIMOHATHHOTO TUTAHUS
JlaGopaTopHas pa6ora Ne3 2
YMmcTBeHHas paboTOCIOCOOHOCTh
Paznen 10. Cejiekiysi OpraHu3MoOB, OCHOBBLI OMOTEXHOJIOTHH 6 OK 01, OK 02,
Tema 10.1. Copep:xaHue yueOHOI0 MaTepUAaIa 2 OK 04, OK 07
Ceaexnus Cenekiusi Kak Hayka M TpOIeCC. 3apOoXKICHUE CEJICKIIMU U jJoMectukarus. Yuenue H. U. 2 K 1.3

KaK HayKa " mnmpoimecc

BaBunoBa o 1eHTpax MHOrooOpas3usi W MPOUCXOXKICHUS KyIbTYpPHBIX pacTeHuil. LleHTpsl
IMPOUCXOKACHUA AOOMAIIHUX JKHWBOTHBIX. COpT, mopoJa, MmTaMM. COBpeMeHHI)Ie METO/bI
ceneknuu. MaccoBbIi W WHANBUAYAIBbHBI OTOOPBI B CENEKIMHM PACTEHUNW W KUBOTHBIX.
Onenka dKcTepbepa. bBIM3KOPOICTBEHHOE CKpelMBaHWE — WHOpUAWHT. YucTas JUHUS.
CkpenBaHue 4YHCTHIX JHUHUNA. [ereposumc, wiam ruOpugHas cuina. HepoacTBeHHOE
CKpelirMBaHue — ayropuauHr. OtganénHas ruOpuauzanus u e€ ycrnexu. VcKycCTBeHHBIN
MyTareHe3 M IMOJIy4eHHE MOJUIUIONAOB. JlOCTHXKEHHUS CENEeKUUH PACTeHHUH, *XUBOTHBIX H
MHUKPOOPraHU3MOB
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Tema 10.2. Copep:kaHue y4eOHOIro MaTepuaa 2
OcHoBbI OMOTexHOIOTMHM | buoTexHONOTHS Kak oOTpacib TNPOU3BOACTBA. | eHHAas WHXKEHEpHUsA. OTambl CO3JaHUA 2
pekomOunanTtHoi JIHK wm Tpancrennmix opranm3moB. Kiertounas wxxeHepus. Kierounbie
KYJIBbTYpBI. MUKpPOKIIOHAIBHOE Pa3sMHOXEHHUE pacTeHui. Kionnposanue
BBICOKOIIPOJYKTHBHBIX CEJIbCKOXO3SUCTBEHHBIX OPraHMU3MOB. OKOJIOTMYECKHE U ITHYECKHE
npo6aemsl. MO — reHeTH4ecKr MOAU(PHUIMPOBAHHBIE OPraHU3MBI
Tema 10.3. IIpodeccnoHabHO OPUEHTHPOBAHHOE Co/lepKaHue (CoJepKaHue NPUKJIATHOTO MOYJIs) 2
Buorexnonorun OcCHOBHBIEC HANpaBJICHUS] COBPEMEHHON OMOTEXHOJIOTUU B MPO(PECCHOHATBHON IESATEIHLHOCTH -
B ’KH3HHU M npodeccun | yesoBeka. Metoasl 6MoTexXHOIOTHH. OObEKThl OUOTEXHOJIOTUU. JTHKAa OMOTEXHOJIOTUYECKUX
Y TEHETHUYECKHUX dKCTiepuMeHToB. [IpaBuia morcka n aHanm3a OMO3KOIOTHIECKON HHpOpMaIiH
U3 pa3MYHbIX HWCTOYHMKOB (HaydHas U y4yeOHO-HayyHasl JUTepaTypa, CpeICcTBa MacCOBOIi
nHbopmanuu, cetb IHTEpHET u qpyrue)
IIpakTHyeckoe 3ansaTue Nel2 1
Keficei Ha anHaim3 wHpOpMANIMKM O HAYYHBIX MJOCTIDKEHHSX B OOJIACTH T'CHETHYECKUX
TEXHOJIOTUH, KJIIETOYHOIN MHKEHEPHUHU, MUIEBBIX OMOTEXHOJIOTH.
IIpakTuyeckoe 3ansitue Nel3 1
3amura Keiica: IpeJCTaBICHUE Pe3yJIbTaTOB PelleHHs KeHCOB (BBICTYIUIEHUE C IPE3EHTaIe)
Pasznea 11. Pemienne KeiicoB B 00,1aCTH O0MOTEXHOJIOTHHA 6 OK 01, OK 02,
Tema 11.1. IIpogeccnoHa/ILHO OPHEHTHPOBAHHOE COAEPKAHUE (COIePKAHUE IPUKJIATHOT0O MOAYJIsl) 4 OK 04, OK 07
Bunorexnonorun Pa3zButue mpoMBINITICHHON OMOTEXHOJOTMH M €€ NMPUMEHEHHE B KM3HHM YelIOBeKa, MOUCK U 2 IK 1.3
B IPOMBbILIVIEHHOCTH aHaJin3 MHGOpPMALMU U3 PA3JIMYHBIX HMCTOYHUKOB (HayyHas W ydeOHO-Hay4Hasl JMTEparypa,
cCpeAcTBa MaccoBOM MH(pOpMaLnu, ceTh IHTEepHET U Apyrue)
IIpakTuyeckoe 3anaTue Nel4 1
Kelicel Ha anHanu3 MH(OpPMANMK O Pa3BUTHUHM NPOMBIIUIEHHOW OWOTEXHOJIOTWH (MO0 MMHU-
rpynnam).
IMpakruyeckoe 3ausitue Nel5 1
3amuTa Kelca: NpeCcTaBlIeHne pe3yIbTaTOB peleHus] KeHCOB (BBICTYIUIEHHE C IPE3EHTALUEN).
CamocrosiTesbHast padora o0yuarommxcs Nel0 1
ITonroroBka npe3eHTaMK JJIs1 3aIUTHI KEeHca.
CamocrosiTesibHas padora o0y4yarommxcest Nell 1
ITonroroBka npe3eHTaMK JJ1s1 3aIUTHI KEHca.
IIpome:xyTouHasi arrecranus (1udpgepeHuMpoBaHHbIN 3a4eT)
Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1 TpeboBaHusl K MUHUMAJILHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

VueOHbIi mpenMer peanusyercsi B yueOHOM KaOuHeTe Oe30HMacHOCTH JKU3HEICATEIBHOCTH U
OXpaHbl Tpya.

O06opynoBaHue yueOHOTo KabuHeTa:

— MOCaJ0YHbIE MECTA MO KOJIUYECTBY 00YJaIOLIHXCS;

— pabodee MECTO IpernoaBaTes;

— METOJUYECKHE MaTepUalIbl IO IPEIMETY.

Texnudyeckne cpeacTtBa oOydyeHHs pabodero Mecra MpPENOAaBaTeNs:  KOMIIBIOTEPHOE
000pyJOBaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHUSAM O€30HMaCHOCTH U HalI&KHOCTH,
IpeayCMaTpUBAIONIEe BO3MOXKHOCTh MHOTO(YHKIMOHAIBHOTO HCIOJIB30BaHUS KaOMHETa C IEJIbIO
M3y4eHHs y4eOHOTO IpeMeTa, MyJIbTUMEINHHOE 000pYyI0BaHUE (IIPOSKTOP U MPOSKIIMOHHBINA YKPaH MU
MHTEPaKTUBHAs JI0CKa), JJOKAIbHAs CETh C BBIXOJIOM B Internet.

HammeHoBanue criennanbHOTO MOMEMICHUS: yueOHas ayIuTOPHs I TPOBEICHHS MPAKTUIESCKUX
3aHSATHH, TPYNNOBBIX KOHCYJNbTallMH, WHAWBUAYAJIbHBIX KOHCYJNBTAllMH, TEKYIIEro KOHTPOJIS,
MPOMEKYTOUHOW aTTeCTallMH, OCHALICHHAs 000PY/OBaHUEM M TEXHUYECKHMH CPEACTBaMHU OOy4YCHHS, a
TaKKe YATAIBHBIN 3aJ1, TIOMEIICHHE Ul CAaMOCTOSTEIBHON PabOThI, ¢ AOCTYNIOM K ceTH «/HTepHeT» u
OUOC. OcHameHHOCTh: KOMIUIGKT y4eOHOW MeOenu, HOYTOYK, NPOEKIIMOHHOE O0OpYyAOBaHHE
(MyIBTUMEUITHBIA TPOEKTOP U dKPaH).

IlepeyeHb JTHIIEH3HOHHOTO U CBOOOHO PACIPOCTPAHSIEMOI0 POrPAMMHOI0 o0eceYeHus :
CucremHuoe u npukiaaasoe I10

rlﬁl HaumenoBanue Ne nunieHszuu
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 (pa3ubrii Ne Ha KaxI0i
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Kontent-dpunbtp SKYDNS 10-05109
IIporpammuoe ob6ecneuenne no GNU General Public License (cBo6oaH0 pacnipocTpansiemoe)
Ne [lepeuenn
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu u3ydyenun npeamera B popMate JICKTPOHHOT0 00y4eHus ¢ ucnojb3osanuem J1OT
[Tporpammel mist Buaeokordepenuii: Zoom Cloud Meetings, SIuaexc Tenemocr.
Onekrponnas miardpopma Moodle.
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3.2. UupopManoHHOe o0ecniedeHre peaju3anuu NpPorpaMmMbl

Hns peanuzamuu mporpaMMbl  OMOIMOTEUHBIH (OHA 00pa30oBaTENHHOM OpraHU3aIlid HMEET
MeYaTHBIC W/WIU 3JICKTPOHHBIC 00pa3oBaTelbHbIC U MH(POPMAIIMOHHBIE PECYPCHI, PEKOMEHIYEMbIC s
WCIIOJIb30BaHUS B 00pa30BaTEIHbHOM IPOIIECCE.

IlepeyeHb y4eOHBIX HM3IaHMii, JTONMOJHUTEJbHOH JuTepartypbl MHTepHeT-pecypcoB, 0a3bl
AaHHBIX 0U0IMOTEeYHOrO0 oHAA:

3.2.1 OcHOBHbIE HCTOYHHKH:

1. buonorus: 10-i knacc: 6a30BbIi ypoBeHb : yueOHuK / B. B. Ilaceunuk, A. A. KameHckuid, A.
M. Py6moB [u ap.] ; mox penakueii B. B. [Taceunuka. - 5-e uzn., crep. - Mocksa : [Ipocsemienne, 2023. -
223 c. - ISBN 978-5-09-103624-4. - TekcT : anmeKTpoHHBIH // JIaHb : 2IeKTpOHHO-OMOIMOTEYHAs CHCTEMA.
- URL.: https://e.lanbook.com/book/334994 - Pexxum noctyna: mis aBropus. [lonb3oBateneii/

2. buonorus: 11-i knacc: 6a30Bbii ypoBeHb : yueOHuk / B. B. [Taceunuk, A. A. Kamenckuii, A.
M. Py6moB [u ap.]. - 6-e u3n., crep. - Mockga : [Ipocsemenue, 2024. - 272 c. - ISBN 978-5-09-112165-0.
- Tekcr : onexkrpoHHeid //  Jlamp :  2neKkTpoHHO-OMOMoTeuHas  cuctema. -  URL:
https://e.lanbook.com/book/409211 - Pexxum moctyma: it aBTOPH3. MMOJIb30BATEIICH.

3.2.2 IlepedyeHb mNpoecCHOHAIBLHBIX 0a3 JaHHBIX M WH(POPMAIMOHHBIX CIPABOYHBIX
cHCTEM:

3. Koncynprantllumoc : cipaBoYHO-IIOUCKOBAsl cHucTeMa : opunmanbHbIi cait. — URL :
https://www.consultant.ru/. - Tekct : 371€KTPOHHBII

4. Tapant : uHQOpPMAIMOHHO - ipaBoBoit moptain. — URL : https://www.garant.ru/ . — Teker :
3JIEKTPOHHBIN.

5. Kogmekc : mpodeccuonanbhas crpaBounas cuctema. — URL : http://www.kodeks.ru/. —
TexcT : 27eKTPOHHBIN

6. DnexrponHas OuOIHOTEKa YYeOHO-METOIUYECKOro IIeHTpa 10 o0O0pa3oBaHUIO Ha
XKEJIE3HOOPOKHOM TpaHcmopTe : obuimanbubiii cair. — URL : https://umczdt.ru/books/. — Pexum
JIOCTyNa: AJsl aBTOPU3. OJIb30BaTeNIEel. - TEeKCT : 3JIEKTPOHHBIMN.

7. Jlanp : anmekTpoHHass Oubnuoreunas cuctema. — URL : https://e.lanbook.com/. — Pexum
JIOCTyNa: JAJsl aBTOPU3. OJIb30BaTeNIEeH. - TEeKCT : 3JIEKTPOHHBIN.

8. BOOK.ru: snekrpoHHO-OubOMuoreunas cuctema : caiitr / KHOPYC : wusnmarenbcTBO
yueonoi nmureparypsl. — URL : https://book.ru/. — Pexxum mocTyma: 1j1s aBTOpHU3. MOJIb30BaTEICH -
TeKcT : 2IeKTPOHHBIH.

9. eLIBRARY.RU : nayunas snexkrponHas 0ubiamoreka : caiit. — Mocksa, 2000. — URL :
http://elibrary.ru. — Pexxum noctymna: ajsi 3aperucTpup.. nojb3oBareneid. — TeKCT : AJIeKTPOHHBIN.

10. MunucrepctBo Tpancroptra Poccmiickoit ®@enepanuu : opunmuanbHbI cailT. — MockBa,
2010-2025. — URL : https://mintrans.gov.ru/. — TekcCT : 3JIeKTPOHHBIH.

11. PXK]JI : opunmaneusiii caiit. — URL : https://www.rzd.ru/. — TekcT : 37eKTpOHHBIH

12. denepanbHOE areHTCTBO IKEJIE3HOAOPOXKHOTO TpaHCHOPTa : O(QUIMANBHBIA CaWT. —
Mockga, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 37eKTPOHHBIA.
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHMSA YYEBHOI'O IPEJIMETA

KoHTpons W oOlleHKa pe3yabTaToB OCBOEHHUS YUEOHOTO NpEIMETa pacKpbIBAIOTCS depes
OUCHUIUIMHAPHBIE PE3yJIbTaThl, HampaBieHHble HAa (opMUpoBaHHE OOHIMX U NPOGECCHOHATBHBIX

KOMITETSHIIHH 10 pa3ieliaM U TeEMaM COACpX aHusl y4eOHOTO MaTepHraia.
[TpomexxyTounast arrectamus B hopme oughghepenyuposantnozo 3auema.

Oowmasn/ Paznen/ Tema Tun oieHOYHBIX MEPONPHUATHSA
npodeccuoHaJIbHAasI
KOMIIE€TEHIIHS

OK 01. Beioupars | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3, | O6cyxaeHue o BOmpocam JICKIIUN

CIIOCOOBI pemenus | 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3paborka rioccapus

3amay 9.1-9.3, 94 H-o/c7, 9.5 II-o/c, | amonHEeHNE CPAaBHUTEIIBHBIX TaOIHUIT

pohecCHOHATTLHOM 10.1, 10.2, 10.3 IT-o/c, 11.1 T1-o/c | TectupoBaHue

JEITEIbHOCTHU YcTHBIN onpoc

MPUMECHHUTEITHHO K JlukTaHT Ha HCIIOJIE30BAHUE

Pa3IMYHBIM KOHTEKCTaM apryMEeHTOB, OMOJIOrMYECKOM
TEPMHUHOJIOTHH U CHMBOJIUKH
WuauBuayanbHas CaMOCTOATEIbHAs
pabora
[IpencraBnenue pe3yNnbTaToB

MPaKTUYECKHUX U J1a00paTOPHBIX padboT
3amuTa TBOPUYECKHUX padoT

3amuTa UHAUBUAYATbHBIX TPOCKTOB
Brimonnenue 3a1aHuii MpOMeKyTOYHOU
aTTeCTaIlu

OK 02. Hcnonb3oBarb
COBpEMEHHBIE CpeACTBa
TIOMCKa, aHanmm3a
" UHTEpIIpeTalun
uHpopManuy,

" UH(POpPMaIMOHHbIE
TE€XHOJIOTHH JUIs
BBITMIOJTHEHUS 3a1a4y
npodeccuoHaIbHON
JeSITeIbHOCTH

Temnr 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 II-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OnenuBaemasi AUCKYCCHs 1O BOIPOCaM
JICKIIUN

Pa3paboTka MEHTaNbHOI KapThl B MUHU
rpymnmnax

Bremmonnenue u 3ammra 1a00paTOPHBIX
pabor

[IpencraBnenue pe3ynbTaToOB
MIPAKTUYECKHUX U JJA0OPATOPHBIX padoT
[IpencraBieHne yCTHBIX COOOIIEHUH ¢
Hpe?’eHTaHI/IGI\/JI, IIOATOTOBJICHHBIX IIO
MIEPEYHIO HCTOYHUKOB,
PEKOMEHIOBAaHHBIX IPEIOJIaBaTeIIeM

OK 04. 3d¢dexruBno
B3aUMOJICCTBOBATE |
paboTaTh B KOJUIEKTHBE
1 KOMaHe

Temsr 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 II-o/c, 9.5 Il-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OO6cy>kaeHune o BoIpocam JIeKIUH
[IpencraBnenue pe3yabTaToOB
MPAaKTUYECKUX U Ja00OpaTOPHBIX paboT
3ammuTa TBOPYECKUX pabOT

3amuTa MHAUBUIyaJIbHBIX TPOEKTOB

OK 07. ConeiicTBOBAaThH

COXPaHEHHIO
OKpY)Karolen  cpensl,
pecypcocOepexeHuto,

IMPUMCHATH 3HAHUA

00 U3MECHEHHH KjymMara,
ITPUHIUIIBI

Temer 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
43, 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4 IlI-o/c, 9.5 TI-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OO6cyxaeHune mo BompocaM JICKITUN
Pa3pabotka rioccapus
3anoHeHUEe CPAaBHUTEITBHBIX TaOJIHI]

TectupoBanue
YcTHBII onpoc
JlukranT Ha UCII0JIb30BaHUE
apryMEHTOB, OMOJIOTHYECKOU

7
IMpodeccronansHO OpUEHTUPOBAHHOE COAEPIKaHKE (COEpPIKaHKE ITPUKIIAJHOTO MOYJIs)
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OEpEKITUBOTO
MIPOU3BO/ICTBA,

3 dexTuBHO
JIECTBOBATH

B Ype3BhIYAITHBIX
CUTYaIUIX

TEPMHUHOJIOTMHU U CUMBOJIMKHA

NuauBuayanbHas CaMOCTOSITENIbHAS
pabora
IIpencrasnenue pe3yabTaToB

MPAKTUYECKHUX U JTJAOOPaTOPHBIX padboT
3amuTa TBOPUYECKUX padoT

3aluTa UHAUBUAYAIbHBIX IPOEKTOB
BrinosiHeHue 3a1aHUil TPOMEKYTOUHOU
aTTecTalluu

IIK 1.3. ObGecneuyuBars
0€e30I1aCHOCTD
IBIKEHUSA
JKEIJIE3HOJOPOIKHOTO
MIOIBIKHOTO COCTaBa.

I1-o/c

IIpencrasnenue pe3yabTaToB
IPAaKTUYECKUX U Ja0OpaTOpHBIX padoT.
Beimonnenne  kedica  Ha  aHAIM3
MHGPOPMALUU O HAYYHBIX JOCTHIKEHHSX
B 00JacTU T'€HETUYECKUX TEXHOJIOTHH,
KJICTOYHOM  MH)KEHEpUH,  IHUIIEBbIX
OMOTEXHOJIOTUH, IIPE/ICTABIICHHE
pe3yJbTaTOB PELICHUSI KEHCOB.

3amura Kelca: IpeJICTaBICHNE
pe3yiIbTaToB peLeHus KelcoB
(BBICTYIIJIEHHUE C [TPE3EHTALIUEN).
Beinonnenue 3ajanuii poMexyTOYHOR
aTTecTaluu.
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYYEHMU S

5.1 IMaccuBHBIE:

- JIeKIUH TPaJULUOHHbIE 0e3 NPUMEHEHUs MYJIbTUMEIUUHBIX CpPEACTB U 0e3 pa3gaTodHOro
MaTepHaa,

- IEMOHCTpaIus y4eOHbIX (PHIIBMOB;

- pacckas;

- CEMHUHapbl, MPEUMYIIECTBEHHO B BHJE OOCYXIEHUS JOKIAJ0B CTYAEHTOB 10 TeM WU HHBIM
BOIIPOCaM;

- CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmseue npenooaeamens Kak cyOvekma ¢ 00y4AIOWUMCA  KAK  0O0BbEKmom
NO3HABAMENLHOU 0eSIMENTbHOCU).

5.2 AKTHBHbIE H HHTEPAKTHBHbIE:

- aKTUBHBIC ¥ UHTEPAKTUBHBIC JICKIUH;

- paboTa B Tpymmax;

- yueOHas IUCKyCCus;

- JICJIOBBIC U POJICBBIC UTPBI;

- UTPOBBIE YIIPAXKHEHUS;

- TBOPYECKHE 3a/IaHHS;

- KpYTJIbIE CTOJBI (KOH(MEPEHINH) C UCIIOIB30BAaHUEM CPEICTB MYJIbTUMEINA;

- perieHre NpoOIEMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYAIHiA;

- METOJ MOJ1yJIbHOTO O0yUYEeHHUS;

- 00y4eHHe C MCIIOJIb30BaHIEM KOMITHIOTEPHBIX 00yYaroInX MPOrpam;

(63aumooeticmeue  npenooasamensi Kak —CcyOvekma ¢ OOYHAIOWUMCA  KAK — CYOBEKmMoM
NO3HABAMENLHOU 0esIMelbHOCU).
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