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

1.1 ObaacTh NnpuMeHeHHus padoueil MporpaMmbl

Pabouass mporpamma ydebnoro mpeamera OVYIIL.13 buomorust sBisercs 4acThio
IporpaMMbl  cpenHero obmero o6pasoBanus 1o coemmaibHocT CIIO  23.02.09
ABTOMAaTHKa ¥ TEIEMEXaHWKA Ha TPAHCIOPTE (MKEIE3HOIOPOKHOM TpPaHCIOPTE)
(yrBepxmeH mpukazoM Munmpocsemenuss Poccun ot 27.08.2024 Ne 608). PaGouas
nporpamma OVIIL.13 buonorus paszpadorana B coorBerctBuu ¢ PI'OC COO (B
ACHCTBYIOIIEH  pemakuuMM) HM € y4eTOM TMpUMEpHOM  pabodeil  mporpaMmbl
oOmeoOpazoBarenbHoll  aucuumuinabl  «buonorusi» s mpodeccroHaIbHBIX
oOpazoBarenbHbix opranuzauuii MPIIO (ytBepxkaena npotokosiom Ne6/2025 ot «18»
ampens 2025 1.).

[Ipu peanuzanmuu pabouel MPOrpaMMbl MOTYT HCIOJIB30BAThCS  PaA3IUYHBIC
oOpa3oBaTelibHbIE TEXHOJOTMHM, B TOM 4YHCJE JUCTAaHIUMOHHBIE O0pa3oBaTENIbHbIC
TEXHOJIOTUH, SJIEKTPOHHOE 00yUEHHUE.

1.2 Mecto yuyeoHoro npeamera B crpykrype OOII-IIIICC3:

B yuebnbix mianax OOII-TIIICC3 yuyeonsiii npenmer OVYII.13 bruonorust BXoauT B
cocTaB OOMIMX Y4YEOHBIX MPEAMETOB, (HOPMHUPYEMBIX M3 O00S3aTEIBHBIX MPEIMETHBIX
obnacteit ®I'OC cpemgnero obuiero oopazoBanus, aist cnenuanbHocte CIIO. C yuétom
po@uIIsi OCBAMBAEMON CHEMAIBHOCTH y4e€OHBII NpeaIMeT peain3yercs Ha 1 Kypce.

1.3 Ilnannpyembie pe3yabTAaThl OCBOCHHUS Y4eOHOI0 MpeaMeTa:

1.3.1 Hesap y4eOHOrO npeamMera:

Copnepxkanve mporpaMmbl  0O0IIe00pa3oBaTeIbHON  TUCHUIUIMHBL  «buonorus»
HaIpaBJICHO Ha JOCTWKEHUE PE3YJIbTATOB €€ M3YUYEHUSI B COOTBETCTBUU C TPEOOBAHUAMHU
OdI'OC COO c¢ yuerom mnpodeccuonanbHort HampaBiaeHHoctu DPI'OC CIIO. Iens
u3ydeHus: AUCHUIUIMHbL «buonorus» Ha 6a30BOM YpPOBHE — OBJIAJICHHE OOYyYarOUUMUCS
3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHATLHON OpPraHU3alMK KUBBIX CUCTEM Pa3HOTO paHTa U
MpUOOPETEHUE YMEHUW HUCMOJb30BaTh OTW 3HAHUA [JIi TPAMOTHBIX JEHCTBUU B
OTHOIIIEHUH OOBEKTOB KUBOW MPUPOJIbI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX MTPOOJIEM.

JocTuxeHnue Menu U3y4YeHUsl AUCHUIUIMHBI «buosorus» Ha 0a30BOM ypOBHE
obecrieunBaeTCs pelIeHUueM CISAYIOIUX 3a/1ay:

o OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl 3HAHUHW O OUOJOTUYECKUX TEOPUsX,
YUCHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, IMpaBWIaX, CIyXalluX OCHOBON st

(dbopMHUpOBaHUS TIPEACTABICHUNA O ECTECTBEHHO-HAYyYHOW KapTHHE MHUpa, O MeETojaax
HAy4HOTO MMO3HAHMSI, CTPOCHHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO

YPOBHSI OpraHU3alliU, BBIJAIOIMINXCS OTKPBITUAX U COBPEMEHHBIX HCCJIEAOBAHUAX B
OnoJoruy;

o dbopmupoBaHue y OOy4YarONIUXCS TO3HABATEIbHBIX, HWHTEJUICKTYaJbHBIX W
TBOPYECKUX CIIOCOOHOCTEH B MpOlIECCe aHaIM3a JaHHBIX O MYTSIX Pa3BUTHSA B
OMOJIOTUM HAy4YHBIX B3IJISJ0B, MACH M TOAXOJ0B K HM3YYEHUIO >KUBBIX CHCTEM
Pa3HOro YpOBHS OpraHU3aluu;



o CTaHOBJICHHE Yy oOOyyarommxcs oOmeld  KyabTypbl, (DYHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHU OOBACHATH U OLEHUBATH SIBJICHUS OKPYXKAIOIIETO
MUpa >KMBOM MPUPOJIbI HA OCHOBAHUM 3HAHUN U OMBITA, MOTYYEHHBIX PU U3yUYECHUU
OHOJIOTHH,

o dopmupoBaHue y OOydalOIMXCd YMEHUW WJUIIOCTPUPOBATH 3HAUCHHE
OMOJOTHYECKUX 3HAHWM B TMPAKTUYECKOM JESATENTbHOCTH YeNIOBEKa, Ppa3BUTHUU
COBPEMEHHBIX MEIUIUHCKUX TEXHOJIOTUNA U arpoONOTEXHOJIOTHH;

o BOCITUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS YEIOBEKOM KHBOM
IPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOMIOECHUSI ATUYECKUX

HOpM

IIPYU MPOBEJICHUN OMOJOTUYECKUX UCCIIeI0BAHMM;

o OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUM JJi TOBBIIMICHUS YpPOBHSA
AKOJIOTUYECKOHN KYJIBTYpPBL, 1JI1 (OPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

o MIPUMEHEHNE NPHUOOPETEHHBIX 3HAHUUA U YMEHHUM B MOBCEIHEBHOW KU3HU IS
OLICHKH ITOCJIEICTBUIA CBOEH JEATEIBHOCTH 110 OTHOLIEHHUIO K OKpYXKaloILen cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME M COOJIIOJIEHUE Mep MNPOPHUIAKTUKH

3a00JIeBaHUM.

1.3.2 B pe3yabTaTe 0CBOEHHS Y4eOHOT0 NMpeMeTa 00y4aoIMiics 10J1KeH

yMeThb:

— OINpeAensATh KUBble OOBEKTHI B IMPHUPOJE; MPOBOAUTH HAONIOIEHUS 3a
HDKOCMCTEMaMH JUIsl  BBIABICHHS €CTECTBEHHBIX M  aHTPONOIE€HHBIX HW3MEHEHWI,
MHTEPHPETUPOBATH PE3YyJIbTaThl HAOIIOICHHUI;

— IPOBOJUTH MPOCTEUIINE OMOJIOTHUECKUE IKCIIEPUMEHTAIbHBIE UCCIEIOBAHUS C
coOJII0ICHHEM ITPaBUII OE30MACHOT0 OOpAIEHUS C 00bEKTAMU U 000PYAOBAHUEM;

— HCHOJb30BaTh HH(POpPMALMI0O OWOJIOIMYECKOTO XapakTepa U3 Pa3In4HbIX
MCTOYHHKOB,

— MPOTHO3UPOBATh TIOCHEACTBUS CBOEH JEATENBHOCTH IO OTHOUIEHUIO K
OKpYXalollel cpene, COOCTBEHHOMY 3/I0pPOBBIO; OOOCHOBBIBATH M COOJIIOIATH MEPHI
npodUIaKTUKH 3a00JICBaHU;

3HATh:

— CTpOEHHE, MHOrooOpa3ue U OCOOCHHOCTH >KMBBIX CHCTEM pPa3HOTO YpPOBHS
OpraHM3aliM, 3aKOHOMEPHOCTH NPOTEKaHUs OMOJOTMYECKHX IPOLIECCOB U SIBJICHUM B
OKpYXarollel cpele, UEJIOCTHYI0 HayyHyK KapTUHY MHpPa, B3aWUMOCBSI3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

— 3HAUYUMOCTh  JIOCTMDKEHMH  OMOJIOTMYECKOM HayKh M TEXHOJOTMH B
MPAaKTUYECKOM JESATENbHOCTH 4YEJIOBEKa, Pa3BUTHUM COBPEMEHHBIX  MEIMIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTHl.

1.3.3 Ilimanupyemble  pe3yJbTAaThl  OCBOECHHSI  001Ie00pa3oBaATENbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme kommnerenmu (ganee — OK) u npodeccruoHanbHbIe KOMIIETCHIINH (Jaiee —
[TIK) ®I'OC CIIO B COOTHECEHUU C JIMYHOCTHBIMH, METAMIPEAMETHBIMA U MTPEAMETHBIMU
pesynbTatamu oOydenus: 6azoBoro ypoBHs (manee — [1P6) ®I'OC COO npencraBieHbI B
Tabnuue:



Ko u I[lnannpyemble pe3yabTaThl OCBOCHUS] TUCHHUILIMHBI

HAHMMEHOBaHUe

‘l’OPM"PyeMHyX O6ume’ I[HCIIHHJIHHapHLIe3

KOMIIeTeHIUil
OK O01. Bwibupats | JIudHOCTHBIE pe3yiabTaThl JOJKHBI OTpakaTb B yactu: | [IP6 1. ChopMHpOBaHHOCTH 3HAHUW O MECTE€ M POJU OHOJIOTHUH
CHOCOOBl  pemIeHus | TPYAOBOTO BOCIIMTAHUS: B CHCTEME HAY4YHOTO 3HaHUS; (PYHKIHMOHAIBHOW TI'PaMOTHOCTHU
3a1a4 - TOTOBHOCTb K TpPYAY, OCO3HaHUE IIEHHOCTH MAacTepCTBa, | UelOBeKa JUIsl pEIICHUS )KU3HEHHBIX IPOOIIeM.
npodecCHOHATBHON | TpyAoIooue; I[IP6 2.ChopMUpPOBAaHHOCTb YMEHHSI PACKpBIBATH COJECpPKAHUE
JESTEIbHOCTH - TOTOBHOCTh K AKTUBHOH JAEATEIbHOCTH TEXHOJOTMYECKOH | OCHOBOIOJIATAIONINX OMOJIOTUYECKUX TEPMUHOB U MOHITHIMA: KU3Hb,
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CIOCOOHOCTb | KJI€TKa, TKaHb, OpraH, OpPraHu3M, BHJ, HOIYJSLMS, 3KOCHUCTEMA,
K Pa3IMYHbIM | HHULUKUPOBATH, MJIAHUPOBATh U CAMOCTOATEIHHO BBINOIHITH | OMOLIEH03, Ouocdepa; MeTaboan3M (0OMEH BEIIeCTB
KOHTEKCTam TaKylo JIeITeIbHOCTD; Y TPEBpaIllEHUE PHEPTUH), TOMEOCTa3 (CaMOperyJsius), OMOCUHTE3

- HWHTEepecC K pa3iuyHbiM cdepam mnpodeccruoHaIbHON
JESTSIILHOCTH.

MeTtanpeamMeTHbIE pe3yNbTaThl IOJKHBI OTPAXKAaTh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MTO3HABATEIIBHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENFHO (OPMYIHUPOBATh M AKTyaIU3HPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBNUBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHHS
JUTISL CpaBHEHUS, KJlacCu(UKAIUU U 0000IICHHS;

- OTIIPENENATh LEH e TEIIbHOCTH, 33/1aBaTh MapaMeTphl

U KPUTEPUU UX JOCTHKCHUS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHS

B PacCMaTPUBACMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBI B
COOTBETCTBHE PE3YJIHTATOB
MOCIIEACTBHIA IS TEILHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeI0BATETHCKOM

U TNPOCKTHOW JICATEIHHOCTH, HABBIKAMHU pa3perieHus

ACATCIIbHOCTb, OICHHUBATHb
acjiiaM, OLNCHUBATb PHCKU

0enKa, CTPYKTypHas OpraHM3alus XMBBIX CHUCTEM, JUCKPETHOCTH,
caMOperyJinus, CaMOBOCIIPOU3BECHUE (penponykuus),
HACJIEICTBEHHOCTh, W3MEHYMBOCTb, DHEPrO3aBUCUMOCTb, POCT U
pasBuTHE, ypOBHEBAsI OpraHu3anusl.

IIP6 3.CchopMUpOBaHHOCTb YMEHHS pPACKpbIBaTh COJEp)KaHHE
OCHOBOIIOJIArarlux OMOIOrMUYECKUX TEOPUH U TMIOTE3: KIETOYHOMH,

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

OCHOBOIIOJIATal0IINe OUOJIOTHYECKHE 3aKOHBI U 3aKkoHOMepHOCcTH (I
Mengens, T. Moprana, H.HW. BaewioBa, 3. Iekkens,
®. Mrwomiepa, K. bspa),rpanunbsl uX TPUMEHUMOCTH K >KHUBBIM
CUCTEMaM.

[TP6 S5.IIpuoGpereHue ombITa NPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHN: HAOIIOICHUS

Y OTMCAHUS KUBBIX CHCTEM, MPOIECCOB W SIBJICHUN;, OPTaHU3aAIluN U
MPOBEICHUS] OMOJIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHSI THIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXKIY HCCIECIYEMbIMH BEITUYHMHAMH,
00BsICHEHUS MOJTYYEHHBIX pe3yIabTaTOB
1 (OPMYJIIMPOBAHUS BHIBOJIOB C MCIOJH30BAaHUEM HAYYHBIX TOHITHH,

>V Ka3bIBAIOTCS JIMYHOCTHBIE MetanpeameTHsie pe3ynsratel u3 PI'OC COO, B hopMHpOBaHUH KOTOPBIX y4acTBYeT 00IIe00pa3oBaTenbHast JUCIUIUINHA.
321chHHm/IHapHHe (TpeaMeTHBIE) PE3yIbTATHl YKA3hIBAIOTCS B COOTBETCTBHUH ¢ MX MONHBIM nepedneM Bo @I'OC COO. IlpeamerHslie pe3ynsTaTsl 6azoBoro yposas (I1P6)
HyMmepytotcs B cootBeTcTBUE PI'OC COO (IIpuka3z Munobpraayku Poccun ot 17.05.2012 Ne 413 (pemakiust ot 27.12.2023 1.).




npo0Jem;

- BBISIBJISITH TIPUYMHHO-CJICJICTBEHHBIC CBSI3H

U aKTyaJM3UPOBATh 33]1a4y, BBIBUTATh TUIIOTE3Y

€¢ pelICHHs, HAXOJIUTh AapryMEHTHl IS J0Ka3aTelbCTBa
CBOMX YTBEP)KICHHM, 3a/JaBaTh IapaMeTpbl M KPUTEPUHU
peleHus;

- aQHAJM3WPOBATh IIOJIYYCHHBIC B XOJC PEHICHUS 3aJa4du
pe3yNbTaThl, KPUTUYECKH OILIEHUBATh HX JIOCTOBEPHOCTb,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;
pa3pabarbeIBaTh IUIAH PEHICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMCIOIINXCS MaTePHAIIbHBIX U HEMAaTEPUAIBbHBIX PECYpPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U MPAKTHYECKYIO 00J1aCTH )KU3HEICITCIbHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPEIMETHBIX
obnacreii;

- BBIIABHUraTh HOBBIC HJICH,
MOJIXOJIbI U PEIICHUS

npeajaratb OpUIruHaAJIbHBIC

TEOpUH U 3aKOHOB.

I[MP6 6.ChopMUpOBaHHOCTh YMEHHS BBICISATH CYIICCTBCHHBIE
MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOTU FYKAPUOT; OJHOKIECTOUHBIX
M MHOTOKJIETOYHBIX OpPraHW3MOB, BHJOB, OHOIEOIICHO30B U
9KOCUCTEM; OCOOCHHOCTH MpPOIECCOB OOMEHa BEHIeCTB U
MIPEBpPAICHUS] SHEPTUU B KJIETKe, (DOTOCHHTE3a, IUIACTUYECKOTO U
SHEPreTHYeckoro oOMeHa, XEeMOCHMHTEe3a, MHTO03a, Melo3a,
OIUTOJIOTBOPEHUS, PA3BUTUS M PA3MHOXKCHHS, WHIUBHIYAILHOTO
pa3BuTHs opraHu3Ma (OHTOTeHe3a), OOphOBI 3a CYIIECTBOBaHUE,
€CTECTBEHHOI0 0TOOpa, BHA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB K cpejie OOMTaHMsI, BIUSHUS KOMIIOHEHTOB DKOCHUCTEM,
AHTPOTIOTEHHBIX W3MCHCHHU
B DKOCHCTEMAaxX CBOEU MECTHOCTH,

KpyroBOpOTa BEIIECTB M MPEBpAIICHUE SHEPTHH B Orocdepe.

[1P6 7.ChopMUpOBaHHOCTh YMEHUS IPUMEHSATD MMOTYYCHHbBIE 3HAHUS
Ui OOBSICHCHHSI OHMOJIOTHYECKHUX IIPOLIECCOB W SIBIICHUH, IS
MIPUHSATHS IPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM KU3HU

C 1eNbl0 o0ecriedeHrs 0€30MacHOCTH CBOETO 37I0POBbS M 37J0POBbS
OKPY>KaIOIIUX JIFOACH, COOMI0IEHUs 3I0pPOBOTO 00pasa KU3HU, HOPM
TPaMOTHOTO TIOBEIEHUST B OKpYXKalollel TNPUPOJHOU  Cpene;
MOHMMAaHUEe  HEOOXOJWMOCTH  HWCIIOJIB30BAHHUS  JIOCTHKCHUUN
COBpEMEHHOW OHONOTMU M OWOTEXHOJIOTUH M PAlMOHAIBHOTO
MIPUPOIOTIONB30BaAHUS.

ITP6 8.CdhopMupOoBaHHOCTH YMEHHUSI pelIaTh OMOJIOTHYECKHE 3aauH,
COCTaBJISITh TEHOTHITHYECKUE CXEMBI CKPEIIUBAHUS

JUIS pa3HBIX THUIOB HACIENIOBaHUs TPU3HAKOB Y OpPraHU3MOB,
COCTaBJISITh CXEMBI IMEPEHOCA BEIIECTB W JHEPTHH B DKOCHCTEMAax
(uernu muTaHus, MUIIEBHIE CETH).

I[TP6  9.ChopMuUpOBAaHHOCTHL yMEHHH KPUTHYECKH OIEHUBATH
uHpopMalUI0  OMOIOTUYECKOTO  COACpX aHHS,  BKIFOYAIOIIYIO
TICEBJIOHAYYHbIC 3HAHUS W3 Pa3JIMIHBIX HCTOYHUKOB (CpeicTBa
MaccoBoi  WHGOpMALMK,  HAYYHO-TIONMYJSPHBIE  MaTepHalIbl);
WHTEPIPETHPOBATH ITUYECKHE ACTICKTBI COBPEMEHHBIX
WCCIEIOBaHUK B OWONOTHHM,  MEOUIIMHE, OWUOTEXHOJOTHUH;
paccMaTpuBaTh rio0anbHbIe HKOJIOTHIECKHE POOIIeMBI

COBpPCMCHHOCTH, (pOpMPIpOBaTL 110 OTHOIICHUIO K HUM CO6CTBCHHYIO
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MTO3UIIHIO.

I[MP6 10. CdopmupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBCHHBIC
MMCbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE OHOJIOTHYECKON
nH(OpPMALUY U3 HECKOJIBKHX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MTOHSATUHHBIN anmapat OHOJIOTHH

OK 02.
Ucnonp3oBath
COBPEMEHHBIC
CpeIcTBa  IIOMCKa,
aHajamn3a

U UHTepIpeTaIuu
uH(popMaluu

U MHGPOPMAIMOHHbIE
TEXHOJIOTUH TUTSt
BBIMIOJTHEHUS  3a/1a4
po(hecCHOHATTLHOM
e TEIbHOCTH

JIMYHOCTHBIE PE3YJIbTAThl JIOJKHBI
[ICHHOCTH HAYYHOTO ITO3HAHHMS:
-c(hopMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKd W OOIIECTBEHHOU
NPAaKTUKHA,  OCHOBAaHHOIO  HA  JWaliore  KYJBTYp,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B TIOJIUKYJIBTYPHOM MHpE.

MertanpeaMeTHbIe Pe3yIIbTaThl JOJDKHBI OTPAXKATh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NENCTBUSIMU:

B)paboTa ¢ MHpOpMaLuei:

OTpaXaTb B YaCTH:

- BJIaACTH HaBbIKaMH MOJIYYCHU I/IH(bOpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATDH ITOUCK, aHaJIu3s, CUCTEMAaTU3alMIo

U MHTEPIpEeTali0 MHPOPMAIIUU PA3IUYHBIX BUJOB U (OpM
IIPEICTABIICHHS;

- OIIEHMBaTh JOCTOBEPHOCTb, JIETMTUMHOCTb WH(pOpMaIuH,
€€ COOTBETCTBHUE MPABOBBIM ¥ MOPaAJIbHO-ITUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJTU OUOJIOTHH

B CHCTEME€ HAy4yHOro 3HaHUS;, (PYHKUMOHAIBLHOM TPaMOTHOCTHU
YeJI0BeKa ISl PELICHNUs )KU3HEHHBIX MPOOIIEM.

[TP6 7.ChopMHUpOBaHHOCTH YMEHUS IPUMEHSATD IMOTyYEHHBIC 3HAHUS
Ui OOBSICHEHHsT OHMOJOTMYECKHX MPOIECCOB M SIBICHUH, JUIA
MPUHSATHS IPAKTUYECKUX PEIICHUN B TOBCETHEBHOM KU3HU

C LeNbl0 o0ecredeHns: 0€30IMacCHOCTH CBOETO 3I0POBbSI M 37J0POBbS
OKPYKaIOIIUX JIF0JeH, COOMI0ACHHS 3I0pOBOT0O 00pa3a >KU3HH, HOPM
rpaMOTHOTO TMOBEAEHUS B OKPYXKAIOIIEH MPUPOJHON  CpEJE;
MOHMMAaHUE  HEOOXOJMMOCTH  HCIIOJNIb30BAaHUS  JIOCTHXKEHUI
COBpPEMEHHOM Ouosoruu M OUOTEXHOJOTMH MJIs PALMOHAIBHOIO
MIPUPOAONOIB30BaAHUS.

I[MP6 10. CdopmupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBCHHBIE
MUCbMEHHBIE M YCTHBIE COOOIEHHS HAa OCHOBE OMOJOTHYECKOM
MH(}OPMALIMK U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapaTt OMOJIOTHH

OK 04. O¢ddexTuBHO
B3aMMO/ICHICTBOBATh
u paboTaTh

B KOJIJICKTHBE

¥ KOMaH e

JImgyHOCTHBIE pe3yabTaTthl JOJKHBI OTpa)XaTb B YaCTH.

LEHHOCTH HAYYHOTO TIO3HAHUA: OCO3HAHHWE LEHHOCTHU
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTh  OCYILECTBIATH
MIPOEKTHYIO u HCCIIEI0BATENBCKYIO JIeITeILHOCTD
VHJIUBUYAIBHO U B TPYIIIE.

MeranpeamMeTHbIe PE3YAbTATHI JOJKHBI OTPAXKATh:
OsmageHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) cOBMECTHasI IeSITEIIHOCT:

- IOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM

Y MHIUBHIyaJIbHOM paboTHI;

- OpUHUMATh  IeTd  COBMECTHOW  JEATEeNbHOCTH,
OPraHN30BBIBATH M KOOPJAWHUPOBATH JEHCTBHUS

[TP6 S5.IIpuoGpereHue omnbITa NPUMEHEHHS OCHOBHBIX METOOB
HAy4YHOTO TO3HAHUA, UCIOJb3YeMbIX B OWONOrMH: HAOMIOACHUSA WU
OTIMCAHUs JKUBBIX CHUCTEM, MPOIECCOB U SIBICHUW; OpraHU3alud U
MPOBEICHUS] OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIIBUKECHHSI THIIOTES,
BBISIBIICHUSI 3aBUCHMOCTH MEXJYy HCCIEIYEMbIMU BEITUYUHAMHU,
00BSICHEHUS TIOTYYCHHBIX PE3YIbTATOB

1 (GOpMYJIIMPOBAHUS BHIBOJIOB C MCIOJb30BAaHUEM HAYUHBIX TTOHITHH,
TEOPHl 1 3aKOHOB




0 €€ JOCTIKEHHUIO: COCTAaBJIATh IUIaH JCHCTBHIA,
pacupenensiaTb poiad € YYETOM MHEHUM YYaCTHUKOB
00CYXJ1aTh Pe3ybTaThl COBMECTHOM pabOThI

OK 07.
ConelicTBOBATh
COXPaHEHHIO
OKpY>Karoleu

cpenpl,
pecypcocOepekeHn
10, MPUMCHSITh
3HAHUA

00 W3MEHEHUHU

KiInMaTa, IIPHUHIOUIIBI

JInyHoCTHBIE pe3ynpTaTbl JOJDKHBI OTPAXaTb B YACTH:
JKOJIOTMYECKOT 0 BOCIIMTAHHUS: - c(OpMHUPOBAHHOCTH
HKOJIOTUYECKOHN KYJIbTYpbl, IOHUMAHUE BIMSIHUSA COLUAIBHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSHUE IIPUPOIHOM

U COLUAIBHOI Cpesbl, OCO3HAaHHE INIOOAIBHOTO XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHAPOBAaHWE U  OCYLIECCTBICHME  JIEUCTBUM B
OKpYXKaloIllel cpelle Ha OCHOBE 3HAHMs LIeJIEH yCTOMYUBOIO
pa3BUTHUS YEJIOBEYECTBA,

- AKTHUBHOC HCIIPUATHUC ﬂeﬁCTBHﬁ, INPpUHOCAIIUX BPCA

I[IP6 5.ITpuoOpereHue oOmbITAa MPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO MMO3HAHHUS, UCTIOJIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS

Y ONHUCAHUS KUBBIX CHUCTEM, MPOILIECCOB U SIBJICHUIN; OpraHU3alNHU U
MpOBeIeHUS] OMOJIOTMYECKOTO HKCIIEPUMEHTA, BBIBUKECHUS THIIOTES,
BBISIBIIGHUSI 3aBHUCHUMOCTH MEXKJY MCCIEIYEMbIMU BeJIUYHMHAMU,
00BSICHEHUS MOTYYCHHBIX PE3YJIbTaTOB

1 opMymHpoOBaHUS BBIBOJIOB C UCIIOJIB30BAHUEM HAYYHBIX MTOHITHA,
TEOPUI U 3aKOHOB.

I[IP6 6.ChopMHUPOBAaHHOCTE YMEHHS BBIICTSATH CYINICCTBECHHBIC
MIPU3HAKU BUPYCOB, KIETOK MPOKAPUOTH IYKAPUOT; OJHOKIETOUHBIX

OepexIInBOro OKpY’KaroIlleH cpeae; U MHOTOKJIETOYHBIX OpPraHHU3MOB, BHJOB, OHOI€OLEHO30B U
IIPOU3BO/ICTBA, - YMEHHE IIPOrHO3UPOBATh HeOJaronpusATHbIE | PKOCUCTEM;  OCOOCHHOCTH  IPOLECCOB OOMEHa  BEUIeCTB U
3P PEeKTHBHO HKOJIOTHYECKUE TIOCIEACTBUS MPEINPUHIMAEMBIX JCHCTBHIA, | PEBPAIICHUs] SHEPTrUH B KJIETKE, (POTOCHHTE3a, IUIACTHYECKOTO M
JEICTBOBATH IIpeI0TBpallaTh UX; HHEpPreTM4eckoro  oOMEHa, XEeMOCHHTE3a, MHUTO3a, Meio3a,
B YpE3BBIYAMHBIX | - PACIIMPEHUE ONBITA  JEATEIBHOCTH  JKOJOTMYECKOW | OIUIOJOTBOPEHHMS, DPA3BUTHS U PA3MHOXKECHUS, WHIWBHUIYAIbHOTO
CUTYaLUAX HaIpPaBJIEHHOCTH. pa3BUTHS OpraHu3Ma (OHTOreHe3a), 60pbObI
MeranpeameTHble pe3yabTaThl TOJKHBI OTPaXKaTh: 3a CYIIECTBOBAaHUE, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHUs,
OBnanenne YHUBEpCaIbHBIMU KOMMYHHKATHUBHBIMH | IPUCIOCOOJIEHHOCTH OPraHU3MOB K Cpelae OOWTaHUs, BIUSHUS
JEHCTBUSIMHU: KOMIIOHEHTOB JKOCHUCTEM, AQHTPOIIOTE€HHBIX W3MEHEHUN
0) COBMeCTHas JAEATEIbHOCTD: B DKOCHCTEMAaX CBOEH MECTHOCTH,
- MOHUMAaTh W HCIOJIb30BaTh IPEUMYyIIecTBa KOMaHIHOM | KpyroBOpOTa BEIIECTB U IPEBpaIleHNE SHEPTUU B Onocdepe.
Y MHIUBU1YaJIbHON pabOThI; I1P6 7.ChopMUpOBaHHOCTD YMEHHUSI IPUMEHSATH MOJIy4YE€HHbIE 3HAHUS
-  [pUHUMATh  [EeJM  COBMECTHOM  JEATEIbHOCTH, | sl OOBACHEHUS OHOJOTMYECKHX TMPOLIECCOB U SIBICHUH, I
OpraHU30BbIBATH u KOOPAMHUPOBATH JNEUCTBUA | IPUHATHUS IPAKTHUYECKUX PEIICHUH B IOBCEIHEBHOW JKU3HU
0 €€ JIOCTWKEHHUIO: COCTaBJIATh IUIaH JEWCTBUH, | C LeNblo obecrieueHus] 0€30IMacCHOCTH CBOETO 370POBbSI U 370POBbS
pacrpeneniaTh poJd € Y4eTOM MHEHMH YYaCTHHMKOB | OKpPY’KArOIIMX JIO/IEH, COONIIOICHHS 3J0pOBOTO 00pa3a KU3HHU, HOPM
00CyXJ1aTh pe3yIbTaTbl COBMECTHOM pabOTHhI IPAMOTHOIO IIOBEJAEHUS B OKPYXKAIOUIEH NPUPOAHOU Cpene;
MOHMMaHHE  HEOOXOJMMOCTH  HCIOJB30BaHUS  JOCTHKEHHH
COBPEMEHHOW OMOJOTMH W OMOTEXHOJIOTHH i1 pariOHAIBHOTO
IIPUPOIOIOJIB30BaAHUS
ITK 2.1. | JInuHOCTHBIE pe3yNnbTaThl JAOJKHBI oTpaxarh B dactu: | [IPG 7.ChopMupoBaHHOCTh YMEHUS IPUMEHATDH MOTYYEHHbIE 3HAHUS
OcyiecTBisTh HKOJIOTUYECKOTO BOCIIUTaHHUS: - c(OPMHUPOBAHHOCTD | UIsI OOBACHEHHs] OMOJOTHMYECKUX TIPOLECCOB W SBJICHUH, IS
ONpeJIETICHUE 1 | DKOJOTUYECKON KYJIbTYpbl, TOHUMAHUE BIHSHUS COLMANBHO- | IPUHATHS NPAKTHYECKUX PEHIEHUI B TOBCEHEBHON KU3HH




YCTpaHCHHE OTKAa30B
B pabote
CTaHI[MOHHBIX,
MEPETOHHBIX,
MHKPOTIPOIIECCOPHBI
X u
JIMAarHOCTUYECKUX
CUCTEM aBTOMATUKHU.

SKOHOMMYECKHX MPOLIECCOB HA COCTOSHUE IPUPOIHON

U COIMAJBHON Cpelbl, OCO3HAHHE TII00AJBHOTO XapakTepa
9KOJIOTUYECKUX MPOodIIeM;

- IUIAHMPOBAaHUWE U  OCYLICCTBICHME  JICUCTBUM B
OKpPYXKaloIllel cpelle Ha OCHOBE 3HAHMS LIEICH yCTOMYMBOTO
Pa3BUTHSA YEIIOBEUECTBA;

- AKTHBHOE HEIpUATHE JIEUCTBUH,
OKpYXKarolleH Cpee;

- YMEHHE IIPOrHO3UPOBATh HeOJIaronpusTHele
JKOJIOTUYECKHE MOCIEACTBUS NPEAIIPUHUMAEMBIX JIEHCTBHM,
IIPel0TBpallaTh UX;

- pacliupeHue  OmbITa
HaIpPaBJIECHHOCTH.

IIPUHOCAIINX BpPEA

JIEITCILHOCTH  IKOJIOTHYCCKOM

C Lenblo obecrieueHus: 0€30MaCHOCTU CBOETO 370POBbSI U 3JJ0POBBS
OKPYKAIOIIUX JIFOJIEH, COONIOACHHS 3I0pPOBOTO 00pa3a >KU3HH, HOPM
rPaMOTHOTO TIOBEJEHUSI B OKpYXKalolllell MPUPOIHON  Ccpere;
MOHMMAHUEe  HEOOXOJWMOCTH  HWCIIOJNB30BAHHUS  JIOCTHXKCHUMN
COBpEMEHHOW Ouooruu M OWOTEXHOJIOTUH MJIi PALMOHAIBHOIO
MIPUPOJIOTIOJIE30BAHUSI.

I[IP6  9.ChopMHUpPOBAaHHOCTH yMEHHH KPUTHYECKH OICHUBATH
nHOpMaLIHI0O  OMOJIOTUYECKOTO  COACPX aHHS,  BKIFOYAIOIIYIO
[ICEBJIOHAayYHbIE 3HAHUS M3 Pa3IUYHBIX MCTOYHHUKOB (CpeacTBa
MaccoBol  WH(MOpPMANWK,  HAYYHO-TIONMYJISIPHBIE  MaTEPHAIIbI);
HUHTEPIPETUPOBATH ATHUYECKHE ACTICKTBI COBpPEMEHHBIX
HCCIIEIOBAHUI B OHOJIOTMH,  MEIUIMHE, OHOTEXHOJIOTHH;
paccMmaTrpuBath ri106aabHbIC HKOJIOTHYECKHE pOoOIIeMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MTO3UIIHIO.




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.U.
O0bém o0pasoBaTebHOI NPOrpaMMbl YU4eOHOI 1M CUMILIMHBI (TPeaMeTa) 61
B T.U.
Ocnoenoe cooeprcanue 51
B T.U.
TeopeTudyeckoe oOyueHue 39
MIPaKTUYECKHUE 3aHITUS 10
J1a00paTOPHBIE 3aHATHS 2
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 10
B T.4..
TeopeTuveckoe oO0yueHue 2
MPAKTUYECKHUE 3aHATHS 6
J1a00paTOPHBIE 3aHATHS 2
CamocrosiTesibHast paboTa 00y4arierocs (Bcero) 11

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




2.2 TemaTnyeckuii 1ad u coaepxanue yueonoro npeagmera OYIIL.13 buonorus

4 dopmMupyemblie
HaumenoBanue pasgenoB | Coaep:kanue yueOHOro MaTepuasia (0CHOBHOe U NPogecCHOHAIBHO OPHMEHTHPOBaHHOE) O0bem KOMITETCHIIHH
U TeM JIa0OpATOPHBIE U MPAKTHYECKUE 3aHATHS, IPUKJIAAHON MOAYJIb (IIPH HAJIMYHH) 4acoB
1 2 3 4
1 cemecmp 30
OcHoBHoOe coJep/kaHue
Pa3nen 1. buojiorusi kak Hayka. 2KMBbIe CHCTeMbl U MX OPTraHU3ALUA 3 OK 02
Tema 1.1. 3
Bunosorus Copepxxanue yuyeOHOro MaTepuasa 2
B cucreme HayK. O0mast | buonorus — Hayka o >xuBoii npupoje. CBs3u OMONIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMH U
XapAaKTEePUCTHKA KU3HH | IPYTUMH €CTECTBEHHBIMU HayKaMmu, (Quiocopuei, penurueii, STUKOW, ICTETUKON M MPaBOM.
Ponp Ouonormu B (GOPMHPOBAHMM COBPEMEHHOW HayyHOW KapTuHbl Mmupa. Cucrema
OMOJIOTUYECKUX HAYK.
Mertoabl Mo3HaHMS KHUBOM NpHUPOAbl (HaOMIONEHHE, HKCIEPUMEHT, ONMCAHUE, HU3MEpEHHe,
KJIacCcU(UKaIUs, MOJCITUPOBAHKE, CTATUCTHYECKAss 00pab0TKa JTaHHBIX).
JKusble cuctemMsbl (OMOCHCTEMBI) KaK NMpeaMeT u3ydeHus 6uonoruu. OTauyue >KUBbIX CUCTEM OT
HeopraHnyeckoi npupojpl. CBolcTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHU Opranuzanuy OMOCHCTEM: MOJIEKYJISIPHO-T€HETUUECKUH, KIIETOUHBIN, OpraHn3MEeHHBbIH,
MONYJISIIMOHHO-BUOBOM, IKOCUCTEMHBIH (OMOTreoleHOTHYECKHH), OMOC(hEPHBIH.
CamocrosiTesbHast padora o0y4yarommxcs Nel 1
1. 3anonHeHue TaONUIIBI C ONMKUCAHUEM METOJ0B MUKPOCKOIMPOBAHUS C UX JOCTOWHCTBAMM U
HEJ0CTaTKaMHU.
2. 3anonHenue Tabnuibl «Bkiaj ydeHbIX B pa3BUTHE OMOJIOTHI.
3. 3anosiHeHHEe CPaBHUTEIBHOM TaOJIMIbI CXO/ICTBA U PA3IMYUN )KUBOTO U HEKUBOTO.
Pa3nena 2. XUMHUYECKHI COCTAB M CTPOEHME KJIETKH 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XHMMHYECKHUIl cOCTAB Coaep:xanue yueOHOIro MaTepuaJia 1

KkJeTrku. Boga

XHUMHUYECKHM COCTaB KJIETKH. XHUMHUYECKHE JJICMEHTHI: MaKpO3JICMCHTBI, MUKPOJ3JICMCHTHI.

4
06pa3OBaTem>Ha$1 OopraHu3sanus BIpaBEe CaMOCTOATCIbHO OIPEACIIATH MOCICAOBATCIIBHOCTD U3YUYCHU PA3JICIIOB U TEM, BXOIAIINX B HUX, a4 TAKIKE NEpEpacupeAC/IATh KOJINICCTBO
qacoOB MJIsi OCBOCHHUSA 06y‘{aIOIlII/IMI/ICSI yqe6H0r0 Marepuajia, € Y4Y€TOM JIOTMKH q)OpMHpOBaHI/IH MNpeAMETHBIX PpE3yJIbTaTOB, O6HII/IX 158 HpO(i)CCCI/IOHaHLHI)IX KOMHeTeHHHﬁ,
MEKIPEAMETHBIX CBSI3EH C ApYTruMHr JUCHUIIMHAMU O6IH€O6paBOBaTCJ'H)HOFO 158 O6HI€HpO(1)€CCI/IOHaHLHOFO IIHUKJIOB qu6HOFO miana OIT.
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H MUHEpPAJIbHbIE

BOI[a U MHUHEpAJIBbHBIC BCHICCTBA. (DYHKI_[I/II/I BOAbI W MHUHEPAJIBbHBIX BCIICCTB B KIICTKC.

BelllecTBa [Tonnep)kaHue OCMOTHYECKOT0 OasiaHca
IIpakTuyeckoe 3ansaTue Ne 1
buonoruueckass poiab MUHEpPAIbHBIX BEIIECTB B  OOCCHEYEHUH KU3HEICATEIbHOCTH
OpPraHu3MOB, MTPOSBIICHUS AHcOaTaHCca MUHEPAIbHBIX 2JIEMEHTOB

Tema 2.2. Coaep:xaHue y4eOHOro MaTepuaJia

Buojgornyeckun BaskHbIe
XHUMHYECKHE COeTMHEeHUSA

benku. CoctaB u crpoeHue OenkoB. AMHUHOKUCIOTHI — MOHOMeEpH! OeikoB. HezameHumsble u
3aMEHHUMBIC aMUHOKHUCIIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpBI OEIKOBOIA
MOJICKYJIbl (II€pBUYHAs, BTOPUYHAsA, TPETUYHAs WU YETBEPTHUYHAs CTPYKTYypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonormueckue Qynkuun OenkoB. DepMeHTHI — OHOJOTHYECKHE
Karanu3zaropel. CTpoeHue QepMeHTa: aKTHUBHBIH LEHTp, cyOcTpaTHass CHelU(pHUYHOCTb.
KodepmenTtsl. Buramunsl. OTinuust epMEHTOB OT HEOPraHUYECKUX KaTaIH3aToOPOB.
VYraeBoasl: MOHOcaxapuibl (TJIroKo3a, pubo3a U J1€30KCHpuO03a), Aucaxapuibl (caxaposa,
JIaKT03a) M MoJiMcaxapuabl (Kpaxmals, TIJIMKOTeH, LeJUIoio03a). buonornueckue ¢QyHKIUU
yrieBooB. Jlunuasl: Tpuraunepuasl, Gochoaunusl, crepousl. I'napoduabHo-ruapoPoOHbIe
cBolicTBa. bruonmornueckue QyHkiuu aumuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB M JIMIIHAIOB KaK
ncrounnkoB sHepruu. Hykneunnosbie kuciotel: JHKu PHK. Hykneotuast — moHOMEpHI
HyKJIeMHOBBIX KucioT. Ctpoenne u ¢ynkumn JIHK. Crtpoenne m ¢ynkmmu PHK. ATO:
CTpoeHue U (PYHKIIUU

JlaGopaTopnas padora Nel (Ha BeIOOp TIpenoraBaTes)

«Omnpenenenne Butamuaa C B IPOIYKTax MUTAHUS»

i «Onpenenenre HaATUYUS KpaxMaia B IPOJTYyKTaX MUTaHUS»

wi  «'uapodunsHO-TUAPOoGOOHBIE CBOHCTBA JTUMMIOBY WK «V3ydyeHHe KaTaluTH4eCKOi
aKTUBHOCTH (pepMEHTOB (Ha MpuUMepe aMuiIa3bl I KaTajlasbl)»

Tema 2.3.
CTpykrypHoO-
(pyHkuuoHajIbHasA
OPraHM3auMs KJIETOK

Coaep:xaHue yueOHOro MaTepuaJia

Huronorus — Hayka o kierke. Kierounas reopust — npumep B3auMoielcTBUS UJied U (DaKkToB B
Hay4HOM ITO3HAHUU. METObl U3yUEHHUS KIIETKU.

Krnerka xak nenoctHas »xuBas cucrema. OOmiMe NpU3HAKU KIETOK: 3aMKHYTash HapyKHas
MemOpana, monekynsl JJHK kak reneTuueckuit anmapar, cucteMa CUHTe3a Oernka.

Tunsl  KkJeTOk: dykapuoTHdeckass ©  npokapuotuyeckas. (OCOOEHHOCTH  CTPOEHHUSA
npokapuoTHuueckor kietku. Kierounas crenka Oakrtepuil. CTpoeHHE HYKapHOTHUECKOM
kJeTkd. OCHOBHbBIE OTJIMYHUS PACTUTEIbHOM, )KUBOTHOW M rpuOHON KieTkU. [loBepxXHOCTHBIE
CTPYKTYpbl KJIETOK— KIJIETOYHasi CTEHKa, TIJUKOKanuKe, uX G(yHkmuu. Ilnasmarnyeckas
MeMOpaHa, ee CBOMCTBA M ()YHKIIUH.

12




[utomnazma u ee opraHouasl. OmgHoMemOpaHHble opraHounabl kieTku: OIIC, ammapar
lonpmxu, nuzocombl. [loayaBTOHOMHBIE OpPraHOMIBI KJIETKHA: MUTOXOHJPHUH, TUIACTUIBI.
[Ipoucxoxaenne MHUTOXOHApUNA u IutacTul. Buasl mmactua. HememOpaHHBIE OpraHOUBI
KJIETKA: PHUOOCOMBI, KIIETOYHBIM IEHTP, IEHTPUOJM, PECHUYKH, KIyTUKA. DyHKIUU
OpPraHouOB KJIETKU. BKitoueHus.

SAnpo — perynaropHsiii 1HeHTp kieTku. CTpoeHue sjpa: sjepHas 000J0uKa, Kapuoria3ma,
XPOMAaTHH, SAPBIIIKO. XpOMOCOMBL. TpaHCIIOPT BENIECTB B KJIETKE

JlaGopaTopHas padora Ne2 (Ha BEIOOD ITpero1aBaTes) 1
«CtpoeHue KIEeTKM (pacTeHusi, XMBOTHbIE, TpHObI) M KJIETOYHBbIE BKIIOYEHHs (Kpaxmail,
KapOTUHOUIbI, XJIOPOILJIACTbI, XPOMOILIACTHI)»
win «M3ydeHue CTpOeHUs: KJIETOK PACTEeHWM, )KUBOTHBIX M OakTepuil 1Moj MUKPOCKOIOM Ha
rOTOBBIX MUKpOIIpenapaTax u X OIMMCAHUE»
win «IIpoHuniaeMocts MeMOpaHsbl (I1a3MOJIN3, AETIIa3MOJIN3)
Paznen 3. ’Ku3zHenesiTeIbHOCTb KJIETKHU 6 OK 01, OK 02,
Tema 3.1. Coaep:xaHue y4eOHOro MaTepuaJia 3 OK 04
OO0MeH BelecTB OOmeH BelecTB, WM METa00JIU3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U JUCCUMUJISIIUS 2
U NpeBpallieHue JHePIruu | (dHepreTuyeckuii oOMeH) — JBE CTOPOHBI €JMHOrO IMpolecca merabonusma. Poib 3akoHOB
B KJIeTKe COXpaHEHHs BEIIECTBA M DSHEPrUM B IMOHMMaHMHM MeTabonmm3Ma. Tumbsl oOMEHa BEIIECTB:
aBTOTpoHBIH U rerepoTpodHbId. Poib (epMeHTOB B OOMEHEe BEIIECTB M IpEBpallleHUH
sHepruu B Kierke. dPorocuHrte3. CBeroBas M TeMmHOBas (as3el ¢orocuHTe3a. Peakuun
dotocunTe3a. IpdexTrBHOCTH (hoTOCHHTE3a. 3HAaUeHHE (POTOCHHTE3a HJS JKU3HH Ha 3emiie.
Bnusinue ycnoBuil cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI MOBBILIEHHUS €r0 MPOJYKTUBHOCTU Y
KyJIbTYpHBIX ~ pacTeHHil. XeMOCHUHTe3. XEeMOCHUHTE3Hpyole OakTepuu. 3HaueHHe
XEMOCHHTE3a JJIs KU3HU Ha 3emiie.
OHepreTndyeckuii oOMeH B KieTke. PacrierieHne BelecTB, BBIJICIEHUE U aKKyMYJIMpPOBAaHUE
SHEPruu B KIETKE. DTallbl 3Hepreruyeckoro obmeHa. [nmkonus. BpokeHuen ero BHIBI.
KucnopoaHoe okuciaeHue, win KieToyHoe abixaHue. OxuciautenbHoe ¢ochopuiarpoBaHue.
O} hEeKTUBHOCTH YPHEPTrETUIECKOTO OOMEHA
CamocrosiTesibHas padora o0y4yarommxcs Ne2 1
3anojaHeHne CpaBHUTENbHOM TaOJINIIbl XapaKTEPUCTUK TUIIOB OOMEHA BEIECTB
Tema 3.2. Coaepxanue yueOHOro MaTepuaia 2
Buocunres 6esnka Peakiiuu marpuyHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzamms renetuueckoit 1

nHpopManuu B KieTKe. ['eHeTuueckuid Koa M ero cBOWCTBA. TpaHCKPUILMS — MaTPUYHBIHN
cuite3 PHK. Tpancnsmuss — OuocunTe3 Oenka. Otanbl  TpaHcasauuu. KopampoBanue
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aMUHOKHCIIOT. Posib prbocom B GrocuHTE3e Oenka

IIpakTnyeckoe 3ansaTne Ne2
Pemenue 3a1a4 Ha onpeesIeHne N0CIEN0BaTENbHOCTH HYKICOTHIOB

Tema 3.3.
Bupycsbi

Coaep:xaHue y4eOHOIro MaTepuasia

Hexnerounsie popmbl sxu3Hu — BUpychl. Mctopusi otkpbeiTus BupycoB (/[. M. MBaHoBckwuit).
OCOOEHHOCTH CTPOEHUS M KU3HEHHOTO LUKJIa BUPYCcOB. bakrepuodaru. bonesnu pacreHwuid,
KMBOTHBIX U UY€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHnoznedunura yenoseka (BUY) —
B0o30yautens CIINa. Ilpoduiaktuka pacnpocTpaHeHUsl BUPYCHBIX 3a001€BaHUi

Paznen 4. PasMHoOKeHN e M HHAMBHAYAJLHOE PA3BUTHE OPraHU3MOB

Tema 4.1.
Ku3HeHHBIN UK
KJIEeTKH

Conep:xaHue yueOHOro Marepuaa

Knerounblii nukn, WM SKM3HEHHBIH IMKI kieTkd. MaTtepdasa m mwmrto3. IIpomeccst,
nporekarmue B uHrepdasze. Perukanms — peakuus marpuunoro cunresa JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIN HabOp — KapuoTUN. JMIUIOMAHBIA U TarJIOMJAHBIA XPOMOCOMHBIE
Habopsl. XpomaTuabl. L{uronoruyeckne OCHOBBI Pa3MHOKEHUSI M MHIUBUAYAJIbHOTO Pa3BUTUS
opranusmoB. [lenenune kinetkn — Muto3. Ctaguu murtosa. [lponeccsl, nporcxoasiue Ha pa3HbIX
cTaauax MuTo3a. buonornueckuit cmpica mutosza. [IporpaMmmupyemast rubesb KIETKH - alloNTo3

I NY BN

CamocrosiTesibHas paboTa odyuarommxcs Ne3
Pa3paboTka JeHTH BpeMEHH KU3HEHHOTO IHKJIA KJIETKH

Tema 4.2.
DopMbI Pa3MHOKEHUA
OpPraHu3MoOB

ConepxaHue y4eGHOro MaTepuaJjia

@®opMbl pa3MHOXKEHHsI OPraHU3MOB: Oecrojioe W MmojoBoe. Buabl 6ecnosioro pa3sMHOXKEHHS:
JieJIeHne HaJBOE U MOYKOBAHHME OJIHO M MHOTOKJIETOYHBIX, CIOPOOOpPa30BaHUE, BETETaTUBHOE
pa3MHOkeHHe. MIcKycCcTBEHHOE KJIOHUPOBAHHME OPraHU3MOB, €0 3HAUEHUE JUJIS CEJIEKIINH.
[TonoBoe pa3MHOXEHHE, ero oTiauuus oT Oecmosioro. Meiio3. Cragum meiioza. Ilporueccsl,
IIpoucxojsamMe Ha craausx wmeiosa. lloBenenme xpomocoMm B Meinose. Kpoccunrosep.
buonoruueckuii cmpica U 3HaueHHE Meilo3a. ['ameToreHes — mporecc 00pa3oBaHUs MOJIOBBIX
KJIETOK y >KUBOTHBIX. [lo0BBIE ene3bl: CeMEHHUKH U sSMuHUKU. OOpa3oBaHUE M pa3BUTHE
MOJIOBBIX KJIETOK — TraMeT (CIepMaTo30M[], SHIEKIEeTKa) — CIepMaTOreHe3 M OOIEHE3.
OcoOeHHOCTH CTPOEHUS SIMIIEKIIETOK U criepMaTo3ouaoB. OmnogorBopenue. [lapreHorenes.

CamocrosiTesibHas padora o0yuarmuxcs Ned
3anonHeHre TaOIMIBI C KPAaTKOM XapaKTepUCTHUKOW U mpuMmepamMu (OpM pa3MHOKEHHS
OpPraHn3MOB

Tema 4.3.
NuauBuayansHoe
pa3BUTHE OPraHU3MOB

Coaep:xxaHue yueOHOIro MaTepuaJia

NunuBunyanpHOE pa3BuTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3). DTaIbl
SMOpPUOHAILHOTO Pa3BUTHS y TO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHWE, TacTpyJsus,

OK 01, OK 02,
OK 04
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opranorenes. [loctamOpuonanbHoe pazButue. TUIBI MTOCTIMOPUOHAIBHOTO PAa3BUTHS: MIPSIMOE,
HempsiMoe (TMYMHOYHOE). BiusHUE cpeibl Ha pa3BUTHE OPTaHU3MOB; (aKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXIEHHBIE YypoacTBa. Poct m paszButue pacreHuil. OHTOreHe3 LBETKOBOIO
pacTeHus: IBOMHOE OIUIOJOTBOPEHUE, CTPOEHUE CEMEHU, CTAJIUH PA3BUTHS

IIpakTu4yeckoe 3ansitue Ne3
Nudexknronnsie 3a00JieBaHUsS W JMHASMUUM B HCTOPHHU YEJIOBEUECTBA. BaKuuHaIus Kak
npoduIaKkTika HHGEKIIMOHHBIX 3a00JICBaHHMA

Pasjen S. HacjieACTBEHHOCTh H M3MEHYHUBOCTh OPraHU3MOB (BCero)
Pazoen 5. HaciedcmeeHnocmsb u uzmeH4ugocms op2anuzmoe (1 cemecmp)

Tema 5.1.
3akoHOMepHOCTH
HacJie[0BaHUs

Coaep:xanue yueOHOro MaTepuaJia

[IpenMer u 3amauyuM reHEeTUKH. PoOjb HUTOJOTMHM M 3MOPHOJOTHU B CTAHOBJICHHUH TI'C€HETHKH.
Bxnag poccuiickux W 3apyO€KHBIX YUEHBIX B pa3BUTHE TE€HETUKH. MeToAbl TeHETHUKH
(THOpUIOJIOTUYECKUN,  IUTOICHETHUYECKUH,  MOJICKYJISIPHO-TCHETHUYECKUH). OCHOBHBIE
TCHCTUYCCKUC ITOHATHUSL. FGHGTI/ILICCKB.SI CHMBOJIMKA, I/ICHOJII)3y€Ma$I B CXEMax CerIlII/IBaHI/If/'I.
3aKOHOMEPHOCTH Haclle[IOBaHUs MPU3HAKOB, ycTaHOBJIeHHbIE ['. MenaeneMm. MoHorubpuanoe
CKpeIMBaHWE. 3aKOH  eQUHOOOpasus TUOpPUAOB  IMEpBOro  MoKoyieHus.  [IpaBmiio
JTOMUHUPOBaHMUA. 3aKOH paclICIUICHUs NpH3HAaKoB. ['umore3a 4yucTtoThl Tamer. llomHoe u
HEMOJIHOC JOMHUHUpPOBaHUE. JJUTHOpUIHOE CKpelMBaHre. 3aKOH He3aBUCHMOTO HACIICAOBAHUS
npu3HaKkoB. [lUToreHeTnyeckue OCHOBBI JTUTHOPHAHOTO CKpEIIMBaHUS. AHAIU3HPYOIIEe
ckpemuBaHue. Vcronp30BaHNEe aHATM3UPYIOMIETO CKPEIIMBAHUS JIJIS ONPEACICHHUS TeHOTHIIA
ocobu

(N |5

IpakTuyeckoe 3ansaTue Ned

Pemenue 3amau Ha omnpeneneHre BEPOSATHOCTH BO3HUKHOBEHMS HACIIEICTBEHHBIX IPU3HAKOB
Mpd  MOHO-, M-, TOJUTHOPUIHOM U AHAIM3UPYIONIEM CKPEIIUBaHUHU, COCTaBIICHUE
TEHOTUIIMYECKUX CXEM CKPEIIMBAHUS

Tema 5.2.
CuemnieHHoe
HacJIeI0BaHUe
NMPHU3HAKOB

Conep:xaHue yueOHOro MaTepuaJia

CueruienHoe HacienoBanue npusHakoB. Pabora T. Moprana mo ClerieHHOMY HacJieI0BaHUIO
reHoB. Hapyiienue cuemyieHus reHOB B pe3yJbTaTe KPOCCHMHTOBepa. XPOMOCOMHAs TEOPHS
HAaCJEACTBEHHOCTH. | eHeTHYeCKHue KapThI.

I'enetnka mnosa. XpoMOCOMHOE OIpeAesieHHe MoJjia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omorameTHbBIE T réeTeporaMeTHbIC OPraHU3MBbI. HaCJ'IGJIOBaHI/Ie IIPHU3HAKOB, CHCIIJICHHBIX C
MOJIOM

IIpakTHyeckoe 3ansaTHE NeS

Pemenue 3amad Ha ONpeACIICHUEC BCPOITHOCTH BO3HUKHOBCHUSA HACJICACTBCHHBIX NPU3HAKOB

OK 01, OK 02,
OK 04
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IIpH COCTIIICHHOM HaCJICAOBAHWH, COCTABJICHUEC I'CHOTUIIMYCCKUX CXEM CKPECIIMBaHMA

CamocrosiTesibHas pabora o0yyarommxcs NeS 1
Pa3pabotka rinoccapus
Tema 5.3. Coaeprxanue yueOHOIro MaTepuaJa 3
3aKoHOMepHOCTH N3menunBocTh. Bubl M3MEHUYMBOCTH: HEHACHEACTBEHHAs W HacieAcTBeHHas. Poib cpeasl B 2
H3MEH4YHBOCTH HEHACJICICTBEHHON HW3MEHYMBOCTH. XapaKTEPUCTUKA MOJU(PHUKAIMOHHON HM3MEHYHBOCTH.
Bapuanuonsslii psa v BapuannonHas kpusas. Hopma peakuuu npusHaka. KomuuectBenHble u
KayeCTBEHHBIE MMPU3HAKU U UX HOpMa peakiun. CBoicTBa MOAM(PHUKAIIMOHHON H3MEHYHBOCTH.
HacnencrBennasi, wiaM TeHOTHIHMYECKas H3MEHYMBOCTh. KoMOMHATHBHasT HW3MEHYUBOCTD.
Meiio3 ¥ 1OJIOBOM IIpolecC — OCHOBA KOMOWHATUBHOM W3MEHUYMBOCTU. MyTallMOHHas
M3MEHYUBOCTh. Kiaccudukanusi mMyTanuil: reHHble, XPOMOCOMHBIE, T€HOMHBIE. YacToTa u
NPUYUHBI MyTanuil. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHUECKUX PSOB B HACIIEICTBEHHOM
W3MEHUYUBOCTH
H. 1. BaBuiosa
IIpakTHyeckoe 3anaTHE N26 1
Pemenue 3anau Ha omnpezneneHUEe BEPOSTHOCTH BO3SHUKHOBEHMSI HACIEACTBEHHBIX IPU3HAKOB
IpPU  PA3IUYHBIX THUIAX B3aUMOJICHCTBUS TEHOB, COCTABJIICHWE T'CHOTUIIMYECKUX CXEM
CKpEIIMBAHHUS
2 cemecmp 42
Pazoen 5. Hacnedcmeennocms u usmeH4u80Ccmy op2anusmos (2 cemecmp) 2
Tema 5.4. Conep:xaHue yueOHOro MaTepuaJia 2
I'eneTnka yesioBexka I'enernka uenoseka. Kapuotun denoBeka. OCHOBHBIE METOABI T'€HETHKM YEJIOBEKA: 1
TeHEAIOTUYECKUM, OJU3HEIOBBIA, I[MTOTEHETUYCCKUN, OHOXUMUYECKUN, MOJIEKYISIPHO-
reHeTnyeckuii. COBPEMEHHOE ONpPENEICHUE TIEHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUNHPOBaHKUE, B TOM uucie ¢ nomombio [I[[P-ananu3a. HacnenctBennbie 3aboseBaHus
YeJoBeKa: TeHHble Ooye3HH, OO0Je3HM C HACJIEJACTBEHHOM IperpacioioKeHHOCTbIO,
XpoMocoMHble 06ose3Hu. Comaruyeckue M reHepaTUBHblE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIUIBL 310pOBOTO 00pa3a >KU3HU, AMATHOCTHKH, MPOPHUIAKTHUKU U JICUEHUSI T€HETUYECKUX
0ose3Heil. Menuko-reHeTHueckoe KOHCYJIbTHUpPOBaHHE. 3HAUEHUE MEIUIUHCKON TeHETHKU B
NPEJOTBPAILLICHUN U JICYEHUU TeHETHYECKUX 3a00JIeBaHHH YeJIoBeKa
IIpakTHyeckoe 3anaTHE N7 1
CocTaBiieHHE U aHAJIU3 POJOCIOBHBIX YEIOBEKA
Pa3nen 6. IBo110nMOHHAS 0MO0JIOTHST 7 OK 01, OK 02,
Tema 6.1. | Conepanne yueGHOro MaTepuaia 3 OK 04
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IBOJIONMOHHAS TEOPUS
U ee MeCTO
B OMoJIOTUM

IIpennocslIku BOZHUKHOBEHUS 3BOJIOLMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPHU U €€ MECTO B
Ouosiornu. BrnusHuEe SBOMIONMOHHONW TEOPHUH HAa pa3BUTHE OHOJOTMM M JPYIHX HayK.
CuzerenscTa 3BONMIONMH. [[aneOHTOIOrMYECKHE: TIOCIEN0BATENBHOCTD TOSBICHUS BUJOB B
MAJICOHTOJIOTHYECKON JIeTonmucH, mepexoansie (opmel. buoreorpaduyeckue: CcXOACTBO H
pasnuune ¢ayH ¥ (GIop MaTEpUKOB U OCTPOBOB. OMOPHOJIOTMUECKUE: CXOJCTBA U Pa3IUUMs
SMOPHOHOB pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTHMYHBIE, pyJUMEHTAapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXMMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHMX MyTell Yy BCEX IKHUBBIX
OpPraHHU3MOB.

OpomonmonHas teopus Y. [lapsuna. [Ipennocbuiku BOSHUKHOBEHHS 1apBUHU3MA. [[Brkyime
CHJIBl 3BOJIONMM BUAOB 10 JlapBuHy (M30BITOUHOE Pa3MHOXKEHHE IPU OIPaHMUYCHHOCTH
pecypcoB, HeonpeaenEHHasi U3MEHUYHBOCTb, 00ph0a 3a CyIIeCTBOBAaHHE, €CTECTBEHHBINH 0TOOD).

CamocrosiTesibHas padoTa o0yyarmuxcs Ne6 1
Pa3pabotka rioccapus
Pa3pa0oTka JeHTbl BpEMEHHU Pa3BUTHUS 3BOITIOIMOHHOTO YUEHUS
Tema 6.2. Coaep:xaHue yueOHOro MaTepuaJia 2
MuKpOo3BOIIOLHA Cunterndeckas teopust sBoiouuu (CTD) u e€ OCHOBHblE MONOXKEHUSA. MUKPO3BOIIOLHMS. 2
[Tomymnsius kak eqUHKUIIA BUJA U SBOITIOLUH.
JBwxyue cuibl ((akTOpbl)3BOJIONMM BUAOB B MpUpoae. MyTallMOHHBIA mpouecc H
KOMOMHaTUBHasE M3MEH4YMBOCTh. [lomynaunoHHble BONHBI W apeld reHoB. M3omsauus u
murpanus. EcrecTBeHHbIH 0TO0p — Hampasisttonuid Gakrop BosonH. POpPMbI €CTECTBEHHOTO
orbopa. IlpucnocobieHHOCTh  OpraHU3MOB Kak  pe3ynbTar  3Bojouuu. Ilpumepst
NPUCIIOCOOTIEHUH Y OpraHn3MoB. ApoMopdo3bl U uaroaaantaiuu. Bua u BunoobpazoBaHue.
Kputepuu Buga. OcHoBHBIE (hOpMBI BH1000pa3oBaHus: reorpaduyeckoe, I3K0JIOTnYeCcKoe
Tema 6.3. Coaep:xanue y4eOHOro MaTepuajia 2
MaxkpodBoJrronus MaxkposBomtorusi. PopMmbl  3BOJTIOLUU:  (PUIETHYECKAs, JAWBEPreHTHAas, KOHBEPIeHTHas, 1
napauenbHas. HeoOpaTuMocTh 3BONTIOIMHU
IpakTuueckoe 3ansitue Ne8 (Ha BBIOOp HperogaBaTers) 1
«CpaBHeHHE BUI0B IO MOP(OIOrHYECKOMY KPUTEPHIO)
Wnn «Onucanue npucnoco0IeHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay
Pa3znen 7. Bo3HuKHOBEeHHE M Pa3BUTHE JKU3HH HA 3emMJie 8 OK 01, OK 02,
Tema 7.1. Coaeprxanue yueOHOro MaTepuaJa 3 OK 04
3apoxaenue JloHayuHbI€ IpeACTaBIEHUS O 3apOXKIeHUH kU3HU. HayuHble runore3sl BOSHUKHOBEHHMS KU3HU 2

H PasBUTHE )KU3HU

Ha 3emie: alOuWoreHe’ u TMaHCIICPpMMUI. XUMHUYECKass SBOJIOIHS. AOHMOreHHBI CHHTE3
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OPraHWYECKUX BELIECTB W3 HEOPraHWYECKHUX. OKCIEPUMEHTAIIBHOE MOATBEPKICHUE
XUMHYECKOH dBomonu. HagansHble 3Tanel Onojorndeckoi ssononun. ['unoresa PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP U BOBHHMKHOBEHHE MPOTOKIETKU. [lepBbie KIETKH U UX
sBomoLUs. DOPMUPOBAHNE OCHOBHBIX IPYIII AKUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emie 1o 3pam M nepuoaam. Karapxeil. Apxeickas U NpoTepO30McKast
opbl. [lameoszoiickas spa u €€ nepuonbl: KEMOPUHCKUH, OpPJOBUKCKUH, CHUIYPUHCKHUH,
JICBOHCKUM, KaMEHHOYTOJIbHBIM, MEepMCKui. Me3o30iickas spa ¥ €€ Nepuojbl: TPUACOBBIM,
IOpCKUii, MenoBoil. KaitHo3olckass 3pa U €€ Nepuoabl: NaJICOrCHOBBIM, HEOrE€HOBBIN,
AHTPOIIOI€HOBBIM.

CamocrosiTesibHast paboTa o0yuarommuxcs Ne7
Pa3pa0oTka JeHTbl BpeMEHH BO3HUKHOBEHUS U PA3BUTHUS )KU3HU Ha 3emiie

Tema 7.2.
CucremMa oOpraHu4ecKoro
mupa. Ilpoucxoxaenue

Coaep:xaHue yueOHOro MaTepuaJia

Cucrema OpraHM4eckoro Mupa Kak OTpakeHue HBOOLMH. OCHOBHBIE CHCTEMATHYECKUE
IpyHIbl OPraHW3MOB. XapaKTEpUCTHKAa KIMMaTa W Te0JIOTMYECKUX IpoueccoB. OCHOBHbIE

YyeJI0BeKa — 3Tarbl HBOJIOLMH PACTUTENBHOTO U KHUBOTHOIO MUpa. ApoMOp(03bl Y paCTEHUI U KUBOTHBIX.
aHTpOIOreHe3 [losiBneHue, pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.
OBoronus yenoBeka. AHTPONOJIOrus Kak Hayka. PasBuTue nmpencraBieHU O IPOUCXOXKACHUN
yesnoBeka. MeToibl u3ydeHus aHtpornorenesa. CxXoJICTBa U pa3auyusl Y€IOBEKa U JKUBOTHBIX.
CucrtemaTnueckoe TI0OJIOKEHHE uYesloBeka. J[Bmxkymme cwibl ((hakTopsl) aHTPOIOreHe3a.
HacnencTBeHHass M3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIN 00pa3 JKU3HH,
M3TrOTOBJIEHUE OPYAUN TPYAA, MBIIIJICHHUE, PEUb.
CamocrosiTesibHast paboTa o0yuarommxcs Ne§
Pa3pa0oTka JeHTbl BpEMEHU POUCXOXKICHHS YelloBeKa
Tema 7.3. Conep:xaHue yueOHOro MaTepuaJia

OCHOBHbBIE CTAIHHA
IBOJIIOIUH Y€JI0BEKA

OCHOBHBIE CTaJIMM U BETBU JBOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenslid, YenoBek
NpAMOXOJAIIniA, YeloBeK HeaHIepTANbCKU, YeloBeK pa3yMHbI COBPEMEHHOIO THIIA.
Haxonku uckomaeMbIX OCTaHKOB, BpeMsl CyLIECTBOBaHHs, 00JaCTh pacnpocTpaHeHHs, 00BEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAHS.

Yenoseueckne pacbl. OCHOBHbIE OOJBIIME pachl: €BpONeOuaHas (eBpas3Hiickas), HErpo-
aBcTpajoujHasi  (9KBaTOpHalibHasi), MOHIOJIOMJHAs (a3uaTcKko-aMepuKaHckas). UepTsl
MPUCIIOCOOJICHHOCTH TPEJICTaBUTENEH YeNOBEUECKUX pac K YCIOBHSM CYIIECTBOBAaHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma

IMpakTuyeckoe 3ansaTre Ne9 (Ha BEIOOp TperogaBaTeis)
«Bpems 1 myTu pacceseHus 4eIoBeKa Mo MIaHeTe
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i «IIpucnocobieHHOCTh YesoBeKa K pa3HbIM YCIOBUSAM cpefbl. BiusHue reorpaduueckoit
cpenbl Ha MOP(OJIOTHIO B (PU3UOTIOTHIO YEITOBEKA)

Pa3gen 8. Opranu3mbl 1 OKPY:KAIOIIAS cpeaa 3 OK 01, OK 02,
Tema 8.1. Coaeprxanue yueOHOIro MaTepuaJa 1 OK 04, OK 07
JIKOJIOTUHA OKosorus Kak Hayka. 3aJaud U pa3fiesibl SKOJIOTMU. MeTo/bl 3KOJIOIHYECKHX HCCIICA0BAHUM. 1

Kkak Hayka. Cpenabl DKOJIOTUYECKOE MHPOBO33PEHHE COBPEMEHHOIO uesioBeka. Cpeapl OOMTaHMSI OPraHU3MOB:
KU3HH. BOJIHAs,, HA3€MHO-BO3/yIlIHasl, [IOYBEHHAs, BHYTPU OpraHU3MeHHas. DKOJIOTH4ecKrue QakTopbl.
IKOJIOTHYECKHE Knaccudukanus sxoigorudeckux (pakTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOIIOTEHHEIE.
(daxTops! JlelicTBUEe SKONIOrMYecKMX (DaKTOPOB HA OpraHu3Mbl. AOHOTHYECKHE (DAKTOpPBI: CBET,
TeMmIeparypa, BiIaXHOCTb. Dortomnepuonusm. [IpucrnocoOneHus oOpraHU3MOB K JACHCTBHUIO
abnotnyeckux ¢pakTopoB. buonorunueckue putmsl. buornueckue paktopsl. Buisl 6notnueckux
B3aUMOJCUCTBUI: KOHKYpPEHUMs, XHMINHH4YECTBO. [lapasuTusm, MyTyanus3Mm, KOMMEHCAIM3M
(KBapTUPAHCTBO, HaXJIEOHMUYECTBO), aMEHCAIU3M, HEUTpaau3M. 3HayeHHe OMOTHUYECKUX
B3alMOJICHCTBUI JIJIs1 CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOJIHBIX COOOLIECTBAX
Tema 8.2. Coaep:xanue y4eOHOro MaTepHuaJia 2
JKOJIOTHYECKHE DKOJIOTHYECKHE  XApaKTePUCTHKU  nonyiasiuuu. OCHOBHBIE  IMOKa3aTeaud  MONYJISLUU: 1
XapaKTePUCTHKH YHUCIEHHOCTb, IJIOTHOCTh, POXKJIAEMOCTb, CMEPTHOCTb, MPHUPOCT, Murpanus. JuHamuka
NONYJISIUHU YUCJIEHHOCTH NOMYJISIIUY U €€ PeryIsiius
IIpakTnuyeckoe 3ansitue NelO 1
[Toacuér MIOTHOCTH MONYJISIHUN Pa3HBIX BUJOB PACTEHUN

Pa3nen 9. Cood1uecTBa M YK0J0rHYecKue CHCTEMbI 10 OK 01, OK 02,

Tema 9.1. Copep:xaHue yueOHOI0 MaTepUAaIa 2 OK 04, OK 07
CoobuecTBa Coo0miecTBo opraHu3MoB — OnoreHo3. CTpyKTypbl OMOLIEHO3a: BHI0Basi, IPOCTPAHCTBEHHAS, 1 IK°3.1
OPraHu3MoB, Tpoduueckas (nuuieBas). Buapl-noMuHanThl. CBsI3U B OHOLIEHO3E.

IKOCUCTEMBI DKoJIoTHYeCcKHue cHucTeMbl (PKocucTembl). I[loHsTHE 00 »dKOCHCTEME U OHOTEOIEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PENYLICHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPrHMM B 3KocucTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocuctembl. [lumeBsle nenu u cetd. OCHOBHBIE TOKa3aTelNM 3KOCHCTEMBI: Omomacca,
MPOAYKIMS. DKOJIOTMYECKHUE MUPAMUIBL: MPOIYKIIMH, YUCIEHHOCTH, Onomaccel. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIALNs, pa3BuTue. CyKueccus.
CamocrositesibHas padora o0yyarmuxcs Ne9 1

*[IK ®I'OC CIIO MPpodeccCun WK CIIeUaIbHOCTH JOIDKHBI OBITH OTPA)XKEHBI B COJIEP)KaHUN Y4eOHOT0 MaTepHuaia
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CocraBiieHne cxem KpYroBopoTa BCHIECTB

Tema 9.2. Coaeprxanue yueOHOIro MaTepuaJa 2
IIpuponnsbie 3xocucremsl | [Ipuponnbie SKOCHUCTEMBI. OKOCHUCTEMBI pek M 03Ep. DKocucTeMa XBOWHOTO — WIIU 2
HIMPOKOIMCTBEHHOTO jeca. AHTpOTIOTeHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI.
VYpboskocucremsl. buosnornyeckoe U XO3SMCTBEHHOE 3HAYEHHME  arpo3KOCUCTEM U
ypOoskocucteMm. buopasHooOpasue kak (akTop ycroWumBocTH 3KocucTeM. CoXpaHEHHE
OMO0JIOrMYECKOro pa3zHooOpa3us Ha 3emiie
Tema 9.3. Coaeprxanue yueOHOIro MaTepuaJa 2
Buocdepa — VYuenue B. U. Bepuaackoro o 6uocdepe. I'panunbl, coctaB U cTpykTypa o6uochepnl. Kupoe 2
rjodajabHas BemectBO U ero (Qynkuuu. OcobOeHHOCTH OHOChepbl Kak TI00adbHOH 3KOCHUCTEMBI.
IKocHcTeMa 3eMJIH JluHamuueckoe paBHOBecMe M oOpaTHas cBsa3b B Ouocepe. KpyroBopoTbl BelecTB H
OMOTCOXMMHUYCCKHE IMKIIBI 3JICMEHTOB (yTiIepo/a, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIE
OMOMBI CyIIN
Tema 9.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlepKaHue (CoAep:KaHue MPUKJIATHOT0 MOAYJIs1) 2
Baunsinue YenoseuectBo B Omocdepe 3emim. AHTpoOIOreHHbIe M3MeHeHusi B Ouocdepe. [modambHBIE -
AHTPONOreHHBIX sKosiorudeckue npobiemsl. CocyliecTBoOBaHME MpHPOJIbl U dernoBedecTBa. CoxpaHeHHe
(daxTopos Ha Ouocepy | GmopasHOOOpa3Hst Kak OCHOBA YCTOWYMBOCTH Onocdepsl. OCHOBA PaIlMOHAIBHOTO YIPABICHHS
IPUPOJHBIMH peCypcaMH U UX UCMOsIb30BaHue. JlocTHKeHHsl OMOJIOIMH U OXpaHa PUPOIb
IIpakTnueckoe 3ansaTue Nell (Ha BbIOOp IpenogaBaTeis) 2
«OTX0/BI TPOU3BOJCTBAY
N «DKOJIOTHYECKUE aCTIEKTHI TPOPECCHOHATBHON eI TETHHOCTH
i «[Ipopunakrtuka npopeccuoHaIbHbIX 3a00JI€BaHUI»
i «BrmsiHUe TPON3BOICTBEHHBIX (DAKTOPOB HA OPTaHU3M YEIOBEKa»
Tema 9.5. IIpogeccnoHaTIbHO OPHEHTHPOBAHHOE COiCPKaHUeE (CoAePKaHUE MPUKJIATHOT0 MOAYJIA) 2
Bimsinue conMajibHO- | 30pOBbE U €ro cocrapistomue. DaKkTopbl, MOJOKUATENFHO W OTPULATEIHFHO BIUSIONIAE Ha -
IKOJIOTHYEeCKHX opraHusM 4esjoBeka. IIpoOiemMa TEXHOTEHHBIX BO3ACUCTBUII Ha 370pOBbE YEJIOBEKa
(haxkTOpOB Ha 310pPOBbE | (IIEKTPOMArHUTHBIE MOJISA, OBITOBAS XUMMsI, U30BITOUHBIE ITYMBI, paAHalUs U T.I1.). AJanTaiys
Yyes0BeKa opraHuzMa 4esjgoBeka K (¢akropam okpyxkatomed cpensl. IlpunHiunsl  GopMupoBaHus
3opoBbecOeperaroniero nosefcHuss. Puszndeckas aKTUBHOCTh W 3/I0pOBbE. bHOXMMHUYECKHE
acIeKThl pallMOHAJILHOTO TUTAHUS
JlaGopaTopHas pa6ora Ne3 2

«YMcTBeHHas: pabOTOCIIOCOOHOCTh)»
i «Bimsane abnoTmuecknx (PaKTOpPOB Ha YeNOBeKa» (B Ka4eCcTBE TPUTTEPOB, CHIDKAIONIUX
paboTOCTIOCOOHOCTh,  HCIOJIb30BAaTh  YCIOBUS  OCYIIECTBIEHUs  MpodeccroHalbHOM
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‘ JIeATEILHOCTH: IIIyM, TEMIIEPaTypa, pu3nyeckas Harpys3ka u T.J.)

Pasnen 10. CeJieknysi OpraHu3MoOB, OCHOBBI OMOTEXHOJI0T UM

Tema 10.1.
Ceexuus
KaK HayKa M Ipoliecc

Copep:kaHue y4eOHOIro MaTepuaJia

Cenekiusi Kak Hayka M IpolecCc. 3apoXIACHUE CeJIeKIMU U jaoMectukanus. Yuenne H. W.
BaBuioBa o 1eHTpax MHOTrooOpas3wsi W TPOMCXOXICHUS KYJIbTYPHBIX pacTeHui. LleHTpsr
IMPOUCXOKACHUA AOMAIIHUX JKUBOTHBIX. COpT, mopoJa, mTamMM. COBpeMeHHbIe METOAbI
ceneKui. MaccoBbIi W WHIUBUAYAIBHBIA OTOOPHI B CENCKIUM PACTCHUH M IKHUBOTHBIX.
Onenka »3kcTepbepa. BIM3KOPOICTBEHHOE CKpelMBaHWe — WHOpuAMHT. Ywcras IuHMS.
CkpempBaHue 4YHCTBIX JiMHWHA. [erepo3uc, wim rtHOpuaHas cuina. HepoacrBeHHOe
ckpeuBanue — ayrOpuauar. OtnanéHHas ruOpummzanus u e€ ycmexu. VCcKycCTBEHHBIH
MyTareHe3 M IOJIyYCHHE TMOJIMIUIONIOB. J[OCTHIKCHUSI CEJICKIIMU PACTEHHM, YXHBOTHBIX H
MHKPOOPraHU3MOB

N[N [[o

Tema 10.2.
OcCHOBBI OHMOTEXHOJIOTHH

Coaep:xaHue y4eOHOIro MaTepHuaJia

N

buorexHonorust kak oTpacib NpPOM3BOACTBA. ['€HHas WH)KeHepus. OTanbl CO3/aHus
pexomOuHantHOH JIHK wu Tpancrennsix opranu3moB. Kierounas unxenepus. Kietounsle
KYJIBTYpBI. MUuKpPOKJIOHAIBHOE Pa3MHOXXEHHUE pacTeHui. KitonnpoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHMU3MOB. OKOJIOTMYECKHUE M ITHYECKHE
npo6semsbl. MO — reHeTH4ecKrn MOAH(PHUIMPOBAHHBIE OPraHU3MBbI

Tema 10.3.
Buorexnosiornu
B 'KH3HHU H npodeccun

IpodeccHoHATLHO OPHEHTHPOBAHHOE COePKaHNE (CoMepKaHHe MPHKJIATHOTO MOTYJIsI)

OcHOBHbBIE HamNpaBICHUS COBPEMEHHOW OMOTEXHOJOTMH B MPOQPECCHOHANBHON AESITeThHOCTH
yejioBeka. MeToabl 0MoTeXHOIOTHH. OOBEKTHI OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHYECKHX
U TeHETUYECKUX dKcrepuMeHToB. [IpaBuiia noucka u ananuza OuosKonorudeckoil nHpopmanuu
U3 pa3MYHbIX HMCTOYHHMKOB (HayuyHas M ydeOHO-HAay4Has JUTEpaTypa, CPEICTBAa MaccOBOMU
uHpopmanuu, cetb IHTepHET U Apyrue)

IIpakTuyeckoe 3ansaTue Nel?
Keiicbi Ha aHanu3 wHGOpMAIMM O HAYYHBIX JOCTHKEHHSX B OONACTH TE€HETHYECKHX
TEXHOJIOTHH, KJIETOYHON MH)XKCHEPUH, TUIIEBBIX OMOTEXHOJIOTHH.

IIpakTuyeckoe 3ansitue Nel3
3amuTa Kelca: npecTaBlIeHue pe3yIbTaTOB pelleHus! KeHCOoB (BBICTYIUIEHHE C IPEe3eHTaluen)

OK 01, OK 02,
OK 04, OK 07
K 3.1

Pasnen 11. Pelmenye keiicoB B 00,1aCTH OMOTEXHOJIOTH A

Tema 11.1.
Bbuorexnojsornn
B POMBIIVIEHHOCTH

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlepKaHue (Colep:KaHue MPUKJIATHOT0 MOAYJIs1)

Pa3zButue mpoOMBINITIEHHON OMOTEXHOJOTMH M €€ NMPUMEHEHHE B KH3HHU 4YelIOBEKa, MOUCK H
aHayu3 MHGOpPMALMU U3 PA3JIMYHBIX MCTOYHUKOB (Hay4yHass M ydyeOHO-HAay4Hasl JIMTeparypa,
cpeAcTBa MaccoBoi MH(pOpMalLuu, ceTh IHTEepHeT U Apyrue)

ST~ [op)

OK 01, OK 02,
OK 04, OK 07
K 3.1
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IIpakTuyeckoe 3ansTue Neld
Keiicel Ha aHanu3 wHGOpMANMH O Pa3BUTHH NPOMBINUICHHONH OHMOTEXHOJIOTHUH (10 MUHU-

TpyIIam).

IIpakTnyeckoe 3ansaTue Nelb 1
3amura Kelca: peJICTaBIeHUe Pe3yIbTaTOB pellleH!s KecoB (BBICTYIJICHHUE C NIpe3eHTalueil).
CamocrosiTesibHast pabora odyuarommxcs Nel0 1
ITonroroBka nmpe3eHTalMy JUIs 3alUThI Kelica.
CamocrosiTesibHas padora o0yyarommxcs Nell 1
ITonroroBka nmpe3eHTalMy JUIsl 3alUThI Kelica.
IIpome:xxyTouyHasi arrecranus (1uddepeHuMpoBaHHbIN 3a4eT)
Bcero: 12

22




3. YCJI0OBUSA PEAJIMBALIUU ITPOT'PAMMBI YYEBHOT'O IPE/IMETA

3.1 TpebGoBanusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIedeHUI0

VYueOHbIi npeaMeT peainzyercs B yaeOHOM KaOMHETe OMOJIOTHS.

O6opynoBanue yueOHOro KabUHeTa:

— I0CaJI0OYHbIC MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

— pabodee MecTo MpenoaaBaTeis;

— METOJUYECKHE MaTEePHAIIbI TI0 MPEIMETY.

TexHuueckue cpeAcTBa 00yueHus pabodyero Mecta mpernojaBaress: KOMIbIOTEPHOE
o00OpyJI0BaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpEOOBaHUSIM OE30MacHOCTH U
HaAEKHOCTH, npeycMaTpHuBaroiee BO3MOYKHOCTh MHOTO(YHKIIMOHAILHOTO
UCIIOJIb30BaHUSl KaOMHETa C IEJIbI0 M3Yy4YeHUs Yy4eOHOro MpeaMmeTa, MYyJIbTUMEAHIHOE
o0opynoBaHue (IPOEKTOP M MPOEKIIMOHHBIA HKpaH WM HWHTEpPAaKTUBHAs JOCKa),
JIOKaJIbHAs CETh ¢ BBIXOJIOM B Internet.

HanMeHoBaHMEe CIieNMaabHOTO TOMEIICHUS: y9eOHasT ayauTOpHUs ISl POBEACHUS
MPAKTUYECKUX 3aHATHN, TPYIIOBBIX KOHCYJIBTAIMA, WHAWNBUAYATBHBIX KOHCYJIbTAIIUM,
TEKYIIEro KOHTPOJSI, MPOMEKYTOYHOM aTTECTAIlMH, OCHAIEHHAas OO0OpyJAOBaHHEM U
TEXHUYCCKUMH CPEJCTBAMH OOYYCHHs, a TaKKe€ YHTAIbHBIA 3all, TMOMEIICHUE IS
CaMOCTOSITeNIbHOM padoThl, ¢ gocTynoM k cetu «HMutepHer» nu DMOC. OcHaleHHOCTb:
KOMILJIEKT y4eOHOU MeOenu, HOyTOyK, MPOEKIIMOHHOE 000pyAoBaHUe (MYIbTUMEIUNHBIHN
MIPOEKTOP U IKpaH).

IlepeyeHb JTHIIEH3MOHHOTO U CBOOOHO PACHPOCTPAHSIEMOIr0 NPOrPAMMHOIO o0eceYeHus :
CucremHuoe u npukiaaasoe I10

IJI\E)I HaumenoBanue Ne JIMICH3NU
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 (pa3ubiii Ne Ha Kaxa0i
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |KontenT-¢puabtp SKYyDNS 10-05109
IIporpammuoe odecneyenne no GNU General Public License (¢cBo60gHO pacnipocTpaHsieMoe)
Ne [lepeuenn
1 | Open Office
2 | Moii Oduc
3 | Gimp
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IIpu wu3yyeHum mpeamMera B (opmare IJIEKTPOHHOrO OOy4YeHUs: €
ucnojb3zoBanuem JJOT

[Iporpamms 1j1st BuaeokoHpepenumii: SAngexc TemeMocr.

OnekrponHas mwiaThopma Moodle.

3.2. UudopmannonHoe odecnevyeHne peaasn3anuu NporpamMmmbl

Jlist peanuzanuu IporpaMmbl OMOIMOTEYHBIN QOH]T 00pa3oBaTeIbHON OpraHU3aIlu
MMeEEeT TeYaTHBIC W/WIIU DJICKTPOHHBIE 00pa3oBaTeIbHBIE U WH(DOPMAIMOHHBIC PECYPCHI,
pPEKOMEH TyeMble JJIsi UCTIOJIB30BaHus B 00pa30BaTeIbHOM IMPOILIECCe.

Ilepeyenb y4yeOHBIX H3AAHMH, JAOMOJHUTEJbHOH JuTepatypbl WHTepHET-
pecypcoB, 0a3bl JaHHBIX OM0JIMOTEYHOTO (PoHIA:

3.2.1 OcCHOBHbBIC UCTOYHUKH:

1.T'abpuensa O. C. Xumusa: 10-i1 kmacc: 0a3oBbiii ypoBeHb: yueObHuk / O. C.

abpuensn, WM. I'. OctpoymoB, C. A. CnagkoB. — 5-¢ wu3m., crep. — Mocksa:
[Ipocemenne, 2023. — 128 ¢. — ISBN 978-5-09-107222-8. — TekcT : 3neKTpOHHBIH //
Jlanb : 3JIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/335039.—Pexum noctymna: DBC «Jlauby, 1o mapoito
2.I'abpuensa O. C. Xumus: 11-i1 knacc: 6a30Bblii ypoBeHb: yueOHuk / O. C.

labpuensn, WM. I'. OctpoymoB, C. A. CmangkoB. — 5-¢ wu3fa., crep. — Mockaa:
[Ipoceemenne, 2023. — 127 ¢. — ISBN 978-5-09-103623-7. — TekcT : 3neKTpOHHBIH //
Jlanb : AIIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/335036.—Pexum nocryna: DBC «Jlanby, 1Mo maposro

3.2.2 JlonoiHUTEIbHbIE HCTOYHUKM:

1. bomunaos JI. H. Xumus / JI. H. bnunos, U. JI. Ilepdunosa, T. B. CokonoBa. — 3-¢
u3n., crep. — Cankrt-IlerepOypr : Jlansp, 2023. — 260 c. — ISBN 978-5-507-47159-1. —
Texkcr: osnekTpoHHbll //  JlaHb: 3nekTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/333974.—Pexum noctyna: DBC «Jlauby, 1Mo mapoito

2.bopucoB A. H. Xumus : yueonuk / A. H. bopucos, E. C. Octpornsaos, T. b.
boiinona, JI. I1. ApgameBa. — Mocksa : KuoPyc, 2024. — 331 ¢. — ISBN 978-5-406-
11987-7. — TekcT: 31eKTpOHHBIN // DAeKkTpoHHO-OMbIMoTeuHas cucremMa «BOOK.ru»
[caiiT]— URL: https://book.ru/book/950237—Pexum noctyna: 36C «BOOK.ru», mo
apoJIo

3.I'muuka H. JI. O6mas xumus: yueOHoe mocobue / H. JI. I'muuka. — Mocksa :
KnoPyc, 2022. — 749 c. — ISBN 978-5-406-09865-3. — Tekct: 31eKTpOHHBINA //
DneKTPOHHO-OMOIMOTEeYHAs cucrema «BOOK.ru» [cailT]— URL:

https://book.ru/book/943894—Pexum moctyna: 36C «BOOK.ruy, mo mapoJiro

4. I'muaka H. JI. 3agaun u ynpakxHeHUs 1o o01ieit xumun : yueoHoe mocodwue / H. JI.
I'muuka, T. E. AnekceeBa, H. b. Ilnarynosa, T. E. XpunynoBa. — Mocksa : KnoPyc,
2023. — 240 c. — ISBN 978-5-406-11511-4. — TekcT: 3IEKTPOHHBIN // DAEKTPOHHO-
oubanoreunas cucrema «BOOK.ru» [caiiT]— URL: https://book.ru/book/949214—
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Pexxum nocryna: 9bC «BOOK.ru», no napoJto

5.Jenncora O. . Xumus: yueOnuk / O. U. Jleaucoa. — Mocksa : KnoPyc, 2023.
— 307 c¢. — ISBN 978-5-406-1197/8-5. —  TekcT: 3JMeKTpOHHBIN // DIEKTPOHHO-
oubanoreuynas cucrema «BOOK.ru» [caiit]— URL: https://book.ru/book/950217—
Pexxum nocrymna: 9bC «BOOK.ru», no naposnto

6.1leromuxuna H. A. O6mas xumus / H. A. llleronuxuna, JI. B. Munaesckas. — 2-
e u3f., crep. — Canxkr-IletepOypr : Jlanb, 2024. — 164 c. — ISBN 978-5-507-47385-4.
— Texcr : snextponnsli // Jlanb : snexkTpoHHO-OMOMMOTe4yHast cucrema. — URL:
https://e.lanbook.com/book/366677.—Pexum noctyma: DBC «Jlanby, 1Mo mapoito

3.2.3 Ilepeyenb mnpogecCHOHAJBHBIX 0a3 JaHHBIX U HHEGOPMANMOHHBIX
CIIPABOYHBIX CHCTEM:

1. Koncynprantllmiioc : crnpaBOYHO-TIOMCKOBasg cucTeMa : OQUIHAIbHBIN
caiit. — URL : https://www.consultant.ru/. - Tekct : 2JeKTPOHHBIH

4, T'apanr : wuHbDOpManmuoHHO - mpaBoBod moptan. — URL
https://www.garant.ru/ . — TekcT : 3JIeKTPOHHBIH.
5. Komexc : mpodeccuonanbHass chnpaBouHas cucrema. — URL

http://www.kodeks.ru/. — TekcT : 37eKTpOHHBIN
6. DnexkTpoHHas OubOIHOTEeKa Y4eOHO-METOAUUECKOTO IIEHTPpa 10 00pa30BaHHIO

Ha KENE3HOJOPOXXHOM  TpaHcmopte : odunuanbHeii  caiit. — URL
https://umczdt.ru/books/. — Pexxum nmoctyma: i aBTOpPHU3. MOJb3oBaTeiaeh. - Tekcr :
DJIEKTPOHHBIN.

7. Jlasb : anexTponHas ombmuoreunas cuctema. — URL : https://e.lanbook.com/.
— Pexxum nmoctyna: st aBTOpU3. MOJIL30BATENEN. - TEKCT : 3JEKTPOHHBIM.

8. BOOK.ru: »snexrponHo-OmOnmmoTeunass cucrema : cabdtr / KHOPYC
M31aTeNbcTBO yueOHoi nmureparypol. — URL : https://book.ru/. — Pexxum nocryma: s
aBTOPHU3. NOJIb30BATENIEN - TEKCT : JIIEKTPOHHBIN.

9. eLIBRARY.RU : nayunas anextpoHHas OuOiumoreka : calt. — MoOcCkBa,
2000. — URL : http://elibrary.ru. — Pesxxum goctyna: st 3aperucTpup.. MoJIb30BaTeseH.
— TekcT : 3JIeKTPOHHBIN.

10. MunuctepctBo TpancnopTta Poccuiickoit denepanun : opUIuaIbHBIN CaNT.
— Mocksa, 2010-2025. — URL : https://mintrans.gov.ru/. — TekcT : 3JeKTPOHHBIH.

11. PXKJ] : odwunmaneueii cait. — URL : https://www.rzd.ru/. — Tekcr :
BJIEKTPOHHBIN

12. deaepanbHOE areHTCTBO JKEJIE3HOIOPOKHOTO TPAHCIIOPTA : OGHITHATIbHBIN
cait. — Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TeKcT : 31eKTPOHHBIH.
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4 KOHTPOJIb U ONEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O

ITPEIMETA

KoHTponib ¥ olleHKa pe3yibTaTOB OCBOEHUS YYE€OHOTO MpeaMeTa pacKpbIBaIOTCS
yepe3 JUCHUIUIMHAPHBIC pe3yJbTaThl, HalpaBieHHble Ha (QopMUpoBaHHE OOIIUX M
npodeccHOHaNbHBIX KOMIIETEHIIMH MO0 pa3deliaM M TeMaM COJepKaHus Yy4eOHOro

MaTcpuajia.

[TpomexyTouHas aTtectanus B Gopme ouggepenyuposanno2o 3auema.

Oo6mas/ Paznen/ Tema Tun oueHOYHbIX MEPONIPUATHS
npogeccuoHaIbHas
KOMIIEeTeHI[US

OK 01. Bseibupars | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3, | OOGcyXaeHHE 10 BOMPOCAM JICKIIUU

CIIOCOOBI pemenus | 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3zpaboTka rioccapus

3a1a4 9.1-9.3, 94 H-o/ce, 9.5 II-o/c, | 3anomHeHNE CPAaBHUTEIBHBIX TAOIHUIL

npodecCHOHATbHON 10.1, 10.2, 10.3 [T-o/c, 11.1 [T-o/c | TectupoBaHue

IESITEIbHOCTH YcTHBIM onpoc

PUMEHHUTEIBHO K Jlukrant Ha HCIIOJIb30BaHKUE

Pa3TUYHBIM KOHTEKCTaM apryMEHTOB, OHOJIOrHYECKOM
TEPMHHOJIOTHH H CHMBOJIMKH
NuanBuayanbHas CaMOCTOSITEIbHAS
pabora
IIpencraBnenue pe3yabTaToOB

MPAKTUYECKHUX U TaOOPaTOPHBIX padboT
3amuTa TBOPUYECKUX padoT

3almTa UHAUBUAYaIbHBIX IPOEKTOB
BrinosiHeHue 3a1aHuil TPOMEXKYTOYHOM
aTTecTaluu

OK 02. Hcnonb3oBarhb
COBpPEMEHHBIE CpEJICTBa
TIOWCKa, aHaJn3a
u UHTEpIpeTalnun
uH(popMaluuy,

U uHPOPMAIMOHHBIE
TEXHOJIOTHH TUTST
BBITIOJTHEHUS 3a/1a4y
npodecCuOHATbHON
e TENIbHOCTH

Temer 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
43, 5.1-54, 6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4 I1-o/c, 9.5 IT-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OnenuBaemasi AMUCKycCUsl 1O BOIIPOCaM
JEKLIUU
Pa3paboTka MEHTaIbHOM KapThl B MUHU

rpymnmnax
Brimonnenue u 3ammra 1a00paTOpHBIX
pabot

IIpencraBnenue pe3yabTaToOB

MPAKTUYECKHUX U TaOOpPaTOpPHBIX padboT
[IpencraBnenne yCTHBIX COOOIICHUHN C
MPE3EeHTALNEH, MOATOTOBJIEHHBIX IO
NEPCUYHIO HCTOYHHKOB,
PEKOMEHJIOBAaHHBIX MPENOAaBaTEIEM

OK 04. DddextuBHo
B3aUMOJICHICTBOBaTh U
paboTath B KOJUICKTHUBE
U KOMaH e

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

OO6cy:x1eHne o Bonpocam JIEKIIUU
[TpencraBienue pe3ysIbTaToB
MPaKTUYECKUX U Ja0OpaTOPHBIX paboT
3amra TBOpUECKUX padoT

3a1111/1Ta HHAWBHUIYAJIbHBIX ITPOCKTOB

OK 07. CogeiicTBOBaThH

COXpaHEHHIO
OKpYXarIllel  Cpelsbl,
pecypcocOepekeHHIO,

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

OO6cy>kaeHune o BoIpocam JIEKIUH
PaspaboTtka rioccapus

3arnoyiHeHHE CPABHUTEIBHBIX TaOIUI]
TectupoBanue

® [podeccHoHaNBHO OPHEHTHPOBAHHOE COACPKAHUE (CONEPIKAHHE IIPHKIAIHOTO MOLYJs)
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MPUMEHSITD 3HAHUSA
00 U3MEHEHHMH KIIMMarTa,
MPUHIIMIIBI
OEepEKIUBOTO
IIPOU3BO/ICTBA,

3P PEeKTHBHO
JIEUCTBOBATE

B YpEe3BbIYANHBIX
CUTYaIUsAX

YcTHbIi onpoc

JIukTaHT Ha HCIIOJIb30BaHUE
apryMEHTOB, OMOJIOTHYECKOU
TEPMUHOJIOTUU U CUMBOJIUKH
NunuBunyanbHas CaMOCTOSITEIbHAs
pabota

[IpencraBnenue pe3yJbTaTOB

MPAKTUYECKHUX U TA0OPATOPHBIX padboT
3amuTa TBOpUYECKUX padoT

3amuTa UHAUBUAYAIbHBIX TPOCKTOB
BrinosiHeHue 3a1annii IpOMEKYTOUHOM
aTTeCTalluu

IIK 2.1. OcyuiecTBiaaTh
omnpecIeHue 51
YCTpaHEHHE OTKa30B B
paboTe CTaHIMOHHBIX,
MEPETOHHBIX,
MHUKPOIIPOIIECCOPHBIX H
IHArHOCTUYECKHUX
CHCTEM aBTOMATHUKHU.

IT-o/c

[IpencraBnenue pe3ynbTaTOB
MPAKTUYECKUX W JIA0OPATOPHBIX PaboT.
Brimosnenne  keiica Ha < aHAIM3
nH(OPMALIUK O HAYYHBIX JOCTHKEHUSIX
B 00JaCTU T€HETUYECKUX TEXHOJIOTHIA,
KJIETOYHOW  WMHXXCHEPUHU,  IHIIEBBIX
OMOTEXHOJIOTHIA, MIPE/ICTABIICHHE
pEe3yJIbTaTOB PEIICHUS KEHCOB.

3amura Kelca: MIpEJCTaBICHUE
pe3ynpTaToB peueHus KENCOB
(BBICTYILJICHUE C MTPE3EHTAIINEH ).
BrinosiHeHue 3a1aHuil TPOMEKYTOUHOU
aTTeCTallu.
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5. HEPEYEHDB UCITOJIB3YEMbBIX METOA0OB OBYYEHUA

5.1 IlaccuBHbBIE:

- JIGKIIUM TPATUIIMOHHBIE 0€3 TMPUMEHEHHS MYJIbTUMEIMMHBIX CpPEACTB U 0e3
pa3gaToYHOro MaTepuraa,;

- IGMOHCTpaIus y4eOHBIX (DUIIbMOB,

- pacckas;

- CEMHUHApPHI, MPEUMYIIICCTBEHHO B BUJE OOCYKICHHS JOKIAI0B CTYJECHTOB IO TEM
WJIM MHBIM BOIIPOCAM;

- CaMOCTOSITEIbHBIC U KOHTPOJIbHBIE pa0OTHI;

- TECTHI;

- YTEHUE U OTPOC.

(63aumooeticmsue npenooagamensn Kak cyovekma ¢ 00yuanuumcs Kak 00bekmom
NO3HABAMEILHOU 0esIMeIbHOCNUL).

5.2 AKTHBHbIE U HHTEPAKTUBHbBIE:

- aKTHBHBIC | HHTEPAKTUBHBIC JICKITUH;

- paboTa B rpyImax;

- yaeOHas TUCKYCCHUS;

- JICJIOBBIC U POJICBBIC UTPHI;

- ITPOBBIC YIPAKHCHUS;

- TBOpPYECKHUE 3aaHMS;

- KpYTJble CTOJIbI (KOH(EPEHIIMHN) C UCII0JIb30BAHUEM CPEACTB MYJIbTUMEINA;

- pellieHre NpoOIEMHBIX 3a/1a4;

- aHaJIM3 KOHKPETHBIX CUTYaINI;

- METOJ] MOJTYJIBHOT'O 00YyYEeHUS;

- 00y4eHHE C UCTIOIH30BAHUEM KOMITHIOTEPHBIX O0YUYAIONIUX TPOTPAMM;

(63aumooeticmeue npenooasamensi Kak cyoOvbekma ¢ 00YUAWUMCS KAK CYObeKmom
NO3HABAMENILHOU 0eSIMeNbHOCU).
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