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1 OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA
OYIIL.13 BUOJIOI'UA

1.1 O6a1acTh npuMeHeHus1 padoyeil MporpaMmbl

Pabouass mporpamma ydeOnoro mpeamera OVYIIL.13 buomorust sBiseTcs 4acThio
porpamMmsl  cpefHero ooémero oOpa3oBanuss 1o cnemuanbHocTn CIIO  23.02.09
ABTOMAaTHKa W TEJIEMEXaHUKAa Ha TpaHcnopre (KeIe3HOJOPOKHOM TPaHCHOPTE)
(yrBepxaeH npukazoM MunnpocBemenuss Poccun ot 27.08.2024 Ne 608). Pabouas
nporpamma OVIIL.13 buonorus paszpadorana B coorBerctBuu ¢ PI'OC COO (B
ACHCTBYIOIIEH  pemakuuMM) HM € y4eTOM TMpUMEpHOM  pabodeil  mporpaMmbl
oOmeoOpazoBarenpHoll  aucuuiuiiabl  «buonmorus» s mpodeccroHaIbHBIX
oOpazoBarenbubix opranuzauuii MPIIO (ytBepxkaena mpotokosiom Ne6/2025 ot «18»
ampens 2025 1.).

[Ipu peamuzamuu pabouedl NporpaMMbl MOTYT HCIIOJIB30BaThCS  pa3IUYHbIC
oOpa3oBaTelibHbIE TEXHOJOTMM, B TOM 4YHCIE JUCTAaHIUOHHBIE OOpa3oBaTENbHbIC
TEXHOJIOTUH, SJIEKTPOHHOE 00yUEHUE.

1.2 Mecto yueoHoro npeamera B cTpykrype OOII-IIIICC3:

B yuebnbix manax OOII-TITIICC3 yuyeonsiii npenmer OVYII.13 buonorust BXoauT B
cocTaB OOIIMX Y4YEOHBIX MPEAMETOB, (HOPMHUPYEMBIX M3 00S3aTEIBHBIX MPEAMETHBIX
obnacteit ®I'OC cpemgnero obuiero oopazosanus, aist cnenuanbHocte CIIO. C yuétom
po@uIIsi OCBAMBAEMON CHEMAIBHOCTH y4e€OHBII NpeaIMeT peain3yercs Ha 1 Kypce.

1.3 Ilnannpyembie pe3yabTaThl 0CBOCHHUS YUeOHOI0 IpeaMeTa:

1.3.1 Heapb yyeOHOTO npeaMera:

Conepkanue TporpaMMbl  00II€00pa30BaTEIPHON  JUCHMIUIMHBI  «BbHOIOTHS
HaIpaBJICHO Ha JOCTUXKEHUE PE3YJIbTATOB €€ M3YUYEHUSI B COOTBETCTBUU C TPEOOBAHUAMHU
OI'OC COO c¢ yuerom mnpodeccuonanbHort HampaBiaeHHoctu PI'OC CIIO. Iens
u3ydeHus: AUCHUIUMHB «buonorus» Ha 6a30BOM YpPOBHE — OBJAJICHHE OOYYaIOIUMUCS
3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHATLHON OpPraHU3alMK KUBBIX CUCTEM Pa3HOTO paHTa U
MpUOOPETEHUE YMEHUN HCMOJb30BaTh ASTW 3HAHUA [JIi TPAMOTHBIX JEHCTBUU B
OTHOIIIEHUH OOBEKTOB KUBOW MPUPOJIbI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JocTuxeHnue 1enu u3ydeHusl AUCUUIUIMHBI «buonorus» Ha 0a30BOM ypOBHE
obecrieunBaeTCs pelIeHUueM CISAYIOIIUX 3a/1ay:

o OCBOEHHE OOYYalOIMMUCS CHUCTEMbl 3HAHUW O OUOJOTUYECKUX TEOPUsX,
YUYEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, MpaBWiIaX, CIyXalluX OCHOBON ISt

dbopMHUpOBaHUS TIPEACTABICHUIA O ECTECTBEHHO-HAYyYHOW KapTHHE MHUpa, O METOaax
HAy4HOTO MMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO

YPOBHSI OpraHU3alliy, BBIJAIOIMINXCS OTKPBITUAX U COBPEMEHHBIX HCCJIEAOBAaHUAX B
OMoJIOTNY;

o dbopmupoBaHre y OOYy4YarOIIUXCS TMO3HABATEIbHBIX, HWHTEIUICKTYaJbHBIX W
TBOPYECKUX CIIOCOOHOCTEH B MpOLIECCe aHaIM3a JaHHBIX O MYTSIX Pa3BUTUSA B
OMOJIOTUM HAy4YHBIX B3IVISJ0B, MACH M TOAXOJ0B K HM3YYEHUIO >KUBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;



o CTaHOBJICHHME Yy oOOyyarommxcs oOmeld  KydabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHU OOBACHATH U OLEHUBATH SIBICHUS OKPYKAIOIIETO
MUpa >KUBOUW MPUPOJIbI HA OCHOBAHUM 3HAHUN U OMBITA, MOJTYYEHHBIX MPU U3yUYECHUU
OHOJIOTHH,

o dbopmupoBaHue y OOydYalOIMXCA YMEHUW WJUIIOCTPUPOBATH 3HAUCHHE
OMOJIOTUYECKUX 3HAHUW B TIPAKTUYCCKON EATETLHOCTH YEJIOBEKa, pPAa3BUTHU
COBPEMEHHBIX MEAUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHA;

o BOCMHUTaHUE YOSKIEHHOCTH B BOBMOKHOCTH MO3HAHUS YEIIOBEKOM KUBOU
IPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOECHUSI ATUYECKUX

HOpM

IIPU MPOBEJICHUN OMOJOTUYECKUX UCCIICI0BAHMM;

o OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUM JJis TOBBIIMICHUS YpPOBHSA
AKOJIOTUYECKOHN KYJIbTYpBbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

o MIPUMEHEHUE NPUOOPETEHHBIX 3HAHUNA U YMEHHUH B MOBCEIHEBHOW KU3HU IS
OIIEHKH TOCJIEJICTBUI CBOEH JEATEIIBHOCTH 110 OTHOIIEHUIO K OKPY>KaIOIIEH cpelie,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHME M COOJIIOJIEHUE Mep MNPO(PUIAKTUKH

3a00JIeBaHUM.

1.3.2 B pe3yibTaTe 0cBOeHHS Y4eOHOT0 MpeaMeTa 00y4alONIUIics 10/I2KeH

yMeTh:

— ONpEeNeNsiTh JKUBbIE OOBEKTHI B TMPHUPOJE; MPOBOJUTH HAOIIONCHHUS 3a
DKOCUCTEMaMM [l  BBIABJICHUS €CTECTBEHHBIX UM  aQHTPONOTEHHBIX HW3MEHEHUH,
MHTEPIPETUPOBATH PE3YIbTaThl HAOIIOICHU;

— TMPOBOJUTH MPOCTEUIINE OUOJOTUUECKUE IKCIIEPUMEHTAIIBHBIE MCCIICI0OBaHUs C
coOJro/IeHneM TpaBuil 6€30MacHOro 0OpalleHus ¢ 00beKTaMu U 000PYI0BaHUEM;

— UCIOJIb30BaTh HMHQPOPMAIUIO OHOJIOTHUECKOTO XapakTepa U3 Pa3INYHbIX
HMCTOYHUKOB;

— TMPOTHO3UPOBATH MOCHEJACTBUS CBOEM JIESITEIBHOCTH IO OTHOIICHHUIO K
OKpYXalollel cpelie, COOCTBEHHOMY 3/I0pPOBBIO; OOOCHOBBIBATH M COOJIIOIATH MEpPbI
npoduIaKTUKN 3a00JIeBaHU;

3HATh:

— CTpOEHHE, MHOTrooOpa3ue U OCOOCHHOCTH >KMBBIX CHCTEM pPa3HOTO YpPOBHS
OpraHu3aliy, 3aKOHOMEPHOCTH TMPOTEKAHUS OUOJIOTHYECKUX TPOIECCOB U SIBJICHHUM B
OKpYXKalollel cpeae, UEIOCTHYI0 HAydyHyK KapTUHY MHUpPa, B3aUMOCBSI3M U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTb  JOCTHDKCHUM  OMOJIOTMUECKOW HAayKM M  TEXHOJIOTHH B
MPAKTUYECKOM  JEATEIbHOCTH  YeJIOBEKa, PAa3BUTHUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUN U arpoOMOTEXHOIOTHMA.

1.3.3 Ilnanupyemble  pe3yJbTAaThl  OCBOEHUSI  001e00pa3oBaTeJIbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mume kommnerenmu (ganee — OK) u npodeccruoHanbHbIe KOMIIETCHIINH (Janee —
[TIK) ®I'OC CIIO B COOTHECEHUU C JIMYHOCTHBIMH, METAMIPEAMETHBIMA U TTPEAMETHBIMU
pesynbTatamu oOydenus: 6azoBoro ypoBHs (manee — [1P6) ®I'OC COO npencraBieHbI B
Tabnuue:



Ko u I[lnannpyemble pe3ybTaThl OCBOCHUS] TUCHHUILIMHBI

HAHMMEHOBaHUe

(l)OpMI/lpyeMbIUX Oo6ume? JMCuMILINHAPHbIE®

KOMIIeTeHIUii
OK O01. BwiOupats | JIudHOCTHBIE pe3yabTaThl JOJKHBI OTpakatb B 4actu: | [IP6 1. ChopMHpOBaHHOCTH 3HAHWUKW O MECTE€ M POJU OHOJOTHUH
CHOCOOBl  pelIeHus | TPYAOBOTO BOCIIUTAHUS: B CHCTEME HAY4YHOTO 3HaHUS; (PYHKIHMOHAIBHOW TI'PaMOTHOCTU
3a1au - TOTOBHOCTh K TPYAY, OCO3HAHHE LEHHOCTH MAaCTEPCTBA, | UEJIOBEKA JJISl PeLICHUS )KU3HEHHBIX TPOOJIEM.
npodecCHOHATBHON | TpyAoIooue; I[IP6 2.CchopMUpPOBAaHHOCTb YMEHHS PACKPBIBATH COJEPKAHUE
NEeSITEIbHOCTH - TOTOBHOCTh K aKTHBHOHW JESITENbHOCTH TEXHOJOTMYECKOW | OCHOBOMOJAraloluX OMOJIOrMUECKUX TEPMHHOB U TOHSATHUMN: KU3HB,
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CHOCOOHOCTb | KJI€TKa, TKaHb, OpraH, OpPraHu3M, BHJ, MOIMYJSLHS, 3KOCUCTEMA,
K Pa3IMYHBIM | HHULUUPOBATH, MJIAHUPOBATh U CAMOCTOATEIHHO BBHIMONHATH | OMOLIEHO3, Obuocdepa; MeTaboan3M (0OMEH BEIIEeCTB
KOHTEKCTam TaKyl0 JIeSITeIIbHOCTD; U MpEeBpaIleHUuEe SHEPTUH), TOMEoCcTa3 (camoperyssiius), OMOCUHTE3

- UWHTEpeC K pa3iuyHbiM cdepaM npodeccCHoHaTbHON
JESTCIILHOCTH.

MetanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENIbHO (OPMYIHpPOBaTh U aKTyaJIH3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK WJIM OCHOBaHUS
JUTSL CpaBHEHUS, Kilaccu(UKauy U 0000IIeHHS;

- OMPENIeNSTh LIeTU IeATeNbHOCTH, 33/1aBaTh MapaMeTphbl

U KPUTEPUU UX JOCTHKCHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI

B PacCMaTPUBACMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBI B
COOTBETCTBHE PE3YJIHTATOB
MOCITIEACTBHUM JIEATENHHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUS:

- BIIaJICTh HaBBIKAMU Y4e€OHO-UCCIIEI0BATEHCKON

U TNPOCKTHOW JIEATEIHHOCTH, HABBIKAMHU pa3pemieHus

ACATCIIBHOCTb, OICHHWBATH
oeisaM, OLCHUBAaTb PHCKU

Oenka, CTPYKTypHas OpraHU3alusl *UBBIX CUCTEM, JUCKPETHOCTH,
caMOperyJiLus, CaMOBOCIIPOU3BECHUE (penpoaykuus),
HAaCJIEJICTBEHHOCTh, HM3MEHUYMBOCTH, JHEPrO3aBUCUMOCTb, POCT U
paSBI/ITI/Ie, ypOBHeBaFI opraHmaum{.

I[IP6 3.CdhopMUpPOBAHHOCTH yMEHUS PACKpBIBaTh COJEPKaHUE
OCHOBOIIOJIATAIOIINX OMOJOTUYECKUX TEOPUH U TUIIOTE3: KIETOUYHOMH,

XPOMOCOMHOM, MYTallUOHHOW, 3BOJIOLMOHHOM, IPOUCXOXKIECHUS
YKU3HU U YeJIOBEeKa.
I1P6 4.CpopMHpOBaHHOCTh YMEHUS pacKpbIBaTh

OCHOBOIIOJIararonue OnoIornyecKkue 3akoHbl U 3akoHomepHocTH (I
Menpens, T. Moprana, H.MW. BaewioBa, 3. Iekkens,
®. Miriomepa, K. Bbopa),rpanunsl MX NPUMEHUMOCTH K JKHUBBIM
CUCTEMaM.

[TP6 S5.IIpuoGpereHue ombITa NPUMEHEHUS OCHOBHBIX METOJOB
Hay4YHOTO MMO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTHH: HAOIIOICHUS

Y ONUCAHUS KUBBIX CHCTEM, MPOIECCOB M SIBJICHUN; OPTaHU3AIlUN U
MPOBEICHUS] OMOJIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHSI THIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXKIY HCCICIYEMbIMU BETUYMHAMH,
00BsICHEHUS MOJTYYEHHBIX pe3yabTaTOB
1 (OPMYJIIMPOBAHUS BHIBOJIOB C MCIIOJb30BAaHUEM HAYYHBIX TTOHITHH,

2YKa3pIBAIOTCS JIMYHOCTHBIE M METANpeMETHbIe pe3ynbTathl u3 TOC COO, B pOpMHUPOBAHUM KOTOPBIX yUacTBYET 061e06pa30BaTelbHas JUCIIUILIMHA.
3 ucuuruiMHapHble (PEIMETHBIE) PE3yJIbTAThl YKa3bIBAKOTCA B COOTBETCTBUH C UX NOJIHBIM nepeuneM Bo @T'OC COO. IpeamerHbie pe3ynbTarsl 6a3oBoro yposus ([1PG6)
HyMmepytotcs B cootBeTcTBUE PI'OC COO (IIpuka3z Munobprayku Poccun ot 17.05.2012 Ne 413 (pemakiust ot 27.12.2023 1.).




npo0Jem;

- BBISIBIISATH IPUYUHHO-CJIC/ICTBEHHBIC CBS3U

U aKTyaJU3UPOBATh 33]1a4y, BBIIBUTATh TUIIOTE3Y

€¢ pelICHHs, HAXOJUTh AapryMEHTHl IS JO0Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3a/JaBaTh IapaMeTpbl M KPUTCPHUHU
peleHus;

- aHAJIM3UPOBATh IOJYYCHHBIE B XOJE PCIICHHUS 3ajauu
pe3yNbTaThl, KPUTUYECKH OILIEHUBATh HX JOCTOBEPHOCTb,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;
pa3pabarbIBaTh IUIAH PEHICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMCIOINXCS MAaTePHAIIbHBIX U HEMATEPUATBHBIX PECYpPCOB;
-- YMETh IMEPEHOCUTH 3HAHUS B TIO3HABATCILHYIO

U MPAKTHYECKYI0 00JI1aCTH )KU3HEICITCILHOCTH,

- YMEThb HMHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBMIaThb HOBBIC HJICH,
MOJIXOJIbI U PEIICHUS

npeajaratb OpUIrMHAJIbHBIC

TEOPHI U 3aKOHOB.

I[MP6 6.ChopMUpOBAaHHOCTh YMEHHS BBIACIATH CYIICCTBCHHBIC
NPU3HAKH BUPYCOB, KJIETOK MPOKAPUOTH IYKAPUOT; OTHOKIETOYHBIX
W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJOB, OHOTEOIICHO30B U
OKOCHCTEM; OCOOCHHOCTH IPOIECCOB OOMEHa BEUIECTB U
MIPEeBpAIICHUS] SHEPTUU B KJIETKe, (DOTOCHHTE3a, IUIACTUYECKOTO U
JHEPreTU4Yeckoro  oOMEHa, XEMOCHHTE3a, MHUTO3a, Meko3a,
OIUTOJIOTBOPEHUS, PA3BUTHUS M PA3MHOXKECHHS, WHIMBHIYAILHOTO
pa3BuUTHs oOpraHu3Ma (OHTOTeHe3a), OOphOBI 3a CYIIECTBOBAHHUE,
€CTeCTBEHHOTO O0TOOpa, BUA000Pa30BaHUS, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB K Cpelie OOMTaHUsl, BIUSHUS KOMIIOHCHTOB YKOCHUCTEM,
AHTPOTIOTEHHBIX W3MCHCHHI
B 9KOCHUCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BELIECTB U MIPEBPALEHUE SHEPTUU B Ouochepe.

[TP6 7.ChopMUpPOBaHHOCTh YMEHUS IPUMEHSTD MMOTYYCHHbBIE 3HAHUS
JUISE  OOBSICHCHHSI OHMOJIOTHYECKHUX IIPOLIECCOB W SIBIICHUH, IS
NPUHATHS TPAKTHYECKUX PEIICHUH B IIOBCEIHEBHON YKU3HU

C LeNbl0 o0ecriedeHrs 0€30MacHOCTH CBOETO 37I0POBbS M 37J0POBbS
OKPY’KaIOIIUX JIFOACH, COOI0IEHUs 3JI0pPOBOTO 00pasa KU3HU, HOPM
TPaMOTHOTO TIOBEIEHUS B OKpYXKalollel MPUPOJHOU Cpene;
MOHMMAaHUEe  HEOOXOJWMOCTH  HWCIIOJNIB30BAHHS  JIOCTHIKCHUUN
COBpEMEHHOW OHONOTMU M OWOTEXHOJIOTUN I PalMOHAIBHOTO
MIPUPOIOTIOIBE30BAHUS.

ITP6 8.CdhopMupoBaHHOCTH YMEHHSI pelIaTh OMOJOTHYECKHE 3aauH,
COCTaBJISITh TEHOTHITHYECKHAE CXEMBI CKPEIIUBAHUS

JUIS. pa3HBIX THUIIOB HACIEAOBAaHUS TPU3HAKOB Y OpPraHU3MOB,
COCTaBJISITh CXEMBI IMEPEHOCA BEIIECTB U JHEPTHH B DKOCHCTEMAax
(uernu nmuTaHus, MUIIEBLIE CETH).

I[TP6  9.ChopMuUpOBAaHHOCTL yMEHHH KPUTHYECKH OIEHUBATH
nHpopMalMi0  OMOJIOTUYECKOTO  COACpX aHHS,  BKIIOYAIOIIYIO
TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IMIHBIX HMCTOYHUKOB (CpeicTBa
MaccoBoi  WHGOpMALMK,  HAYYHO-TIOMYJSPHBIE  MaTepHAIIb);
WHTEPIPETUPOBATH ATUYECKHE ACTICKTBI COBPEMEHHBIX
WCCIEIOBaHUK B OWONOTHHM,  MEIUIIMHE, OUOTEXHOJOTHUH;
paccMaTpuBaTh rio0abHbIC IKOJIOTUIECKHE POOIIeMBI

COBpPCMCHHOCTH, (bOpMPIpOBaTL 110 OTHOIICHWIO K HUM CO6CTBCHHYIO
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MO3UIHIO.

I[MP6 10. CdopmupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIC
NUCbMEHHBIE M YCTHBIE COOOIICHHsS] Ha OCHOBE OHOJIOrMYecKoit
nH(OpPMALIMY U3 HECKOJIBKHX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpeacTBa  IIOMCKa,
aHajamn3a

U UHTepIpeTaIuu
uH(popMauu

U MHPOPMAIMOHHbIE
TEXHOJIOTUH TUTSt
BBIMIOJTHEHUS  3a/1a4
po(hecCHOHATLHOM
eI TEIbHOCTH

JIM9HOCTHBIE pE3yNbTaThl JIOJDKHBI OTpaXkaTb B YacCTHU:
[ICHHOCTH HAYYHOTO ITO3HAHHMS:

-C)OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKd W OOIIECTBEHHOU
NPAKTUKHA,  OCHOBAaHHOIO  HA  JWaliore  KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B TIOJIUKYJIBTYPHOM MHpE.

MertanpeaMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKATh:
OBnajieHWe YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NENCTBUSIMU:

B)paboTa ¢ MHpOpManuei:

- BIIQJACTh  HABBIKAMU
U3  WCTOYHWKOB  pa3HbIX  THIIOB,  CaMOCTOSITEIBHO
OCYIIECTBIISATh TIOUCK, aHanus, CUCTEMAaTU3AIHIO
¥ WHTEPIPETANHNIO WHPOPMAIIUU PA3THMIHBIX BUIOB B (HOpM
Mpe/ICTaBICHHUS,

- OIICHUBATh JIOCTOBEPHOCTH, JISTHTUMHOCTh HH()OpMAIIHH,
€€ COOTBETCTBHE MPABOBBIM U MOPAIBHO-ITUYECKUM HOpMaM

noyiyueHuss  MH(pOpMaIHH

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE ¥ POJU OUOJIOTHH

B CHCTEME HAay4yHOro 3HaHUSA;, (YHKIMOHAIBLHOM TI'PaMOTHOCTHU
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIEM.

[TP6 7.ChopMHupOBaHHOCTH YMEHUS IPUMEHATD MMOJTyYEHHBIC 3HAHHS
Ui OOBSICHEHHsT OHMOJOTMYECKHX MPOIECCOB M SBICHUH, JUIA
OPUHSTUS TPAKTUYECKUX PEUICHUH B MOBCEAHEBHON KU3HU

C 1eNblo o0ecredeHns: 0€30MacHOCTH CBOETO 3I0POBbS M 37J0POBbS
OKPYKAIOIIUX JIFOJIeH, COOMI0ACHHS 3I0pOBOT0 00pa3a >KU3HH, HOPM
rpaMOTHOTO MOBEAEHUS B OKPYXKAIOIIEH MPUPOJHON  CpEE;
NOHMMAaHHE  HEOOXOIMMOCTH  HCIIOJIb30BAHUA  JTOCTHXKEHUU
COBpPEMEHHOM Ouosorun M OUOTEXHOJOTUN MJIs PALMOHAIBHOIO
IPUPOIOTIOIH30BAHUS.

I[MP6 10. CdopmupoBaHHOCTH yMEHUW CO3/1aBaTh COOCTBCHHBIC
NUCbMEHHBIE M YCTHBIE COOOILICHHMS Ha OCHOBE OHOJIOrMYECKOU
nH(}OPMALIUK U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
HNOHATHIHBIN anmapaT 6MoI0run

OK 04. O dexTuBHO
B3aMMO/IEHICTBOBATh
u paboTaTh

B KOJUIEKTHBE

¥ KOMaHj1ie

JImgyHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpPaXaTb B YaCTH!

LEHHOCTH HAYYHOTO TIO3HAHUA: OCO3HAHHE LIEHHOCTHU
HAay4YHOM  JEATENbHOCTH, TOTOBHOCTh  OCYILECTBIATH
IIPOEKTHYIO u HCCIIEI0BATENBCKYIO JIeSITeILHOCTD
VHJIUBUYAJIBHO U B TPYIIIE.

MeranpeamMeTHbIe PE3YAbTAThI JOJKHBI OTPAXKaTh:
OsmageHne YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMH
JEUCTBUSIMU:

0) cOBMECTHasI IeSITEIbHOCTb:

- MIOHUMATh U UCTOJIb30BATh MPEUMYILECTBA KOMAaHIHOMN

Y MHIUBHUIyaJIbHOM paboTHI;

- [pUHHMAThb LMW  COBMECTHOH  JeSITEIbHOCTH,
OPraHW30BBIBATH M KOOPJAWHUPOBATH IEHCTBUS

[TP6 S5.IIpuoOpeTeHue oOmbITa NPUMEHEHHS OCHOBHBIX METOIOB
HAy4YHOTO TO3HAHUS, HCIONb3yeMbIX B OHOJIOTHUU: HAOMIOJEHUS U
OTIMCAHUsl JKUBBIX CHUCTEM, MPOIECCOB U SIBJICHWUW; OpraHU3alud U
POBEJCHHUS OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHKEHHUS TUIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXIYy HCCIEIYEMBIMH BEITUYUHAMHU,
00BSICHEHUS TIOTYYCHHBIX PE3YIbTAaTOB

1 (GOpMYJIIMPOBAHUS BHIBOJIOB C MCIOJb30BaHUEM HAYYHBIX TTOHSITHH,
TEOPHl 1 3aKOHOB




0 €€ JIOCTIKEHHUIO: COCTAaBIATh IUIaH  JCHCTBHIA,
pacupenensiaTb Ppoiad € Y4EeTOM MHEHHUM YYaCTHUKOB
00CY)KJ1aTh pPe3yIbTaThl COBMECTHOM paboThI

OK 07.
ConelicTBOBATh
COXPaHEHHIO
OKpY>Karoleu

cpenpl,
pecypcocOepekeHn
10, MPUMCHSITh
3HAHUA

00 W3MEHEHUHU

KiIuMaTa, IIPHUHIOUIILI

JInyHoCTHBIE pe3ynabTaThl JOJDKHBI OTPa)KaTb B YacCTHU:
JKOJIOTMYECKOT 0 BOCITMTAHHUS: - c(OpMHPOBAHHOCTH
HKOJIOTUYECKOHN KYJIbTYpbl, IOHUMAHUE BIMSIHUSA COLUAIBHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM

U COLUAIbHOI Cpesbl, OCO3HAHHE INIOOAIBHOTO XapakTepa
9KOJIOTUYECKUX MPpOodIIeM;

- IUIAHMPOBAaHME W  OCYLIECTBIEHUE  JCUCTBUH B
OKpYXKaloIllel cpelle Ha OCHOBE 3HAaHMs LIeJEH yCTOMYNBOIO
pa3BUTHUS YEJIOBEYECTBA,

- AKTHUBHOC HCIIPUATHC ILGIZCTBHIZ, INPUHOCAIIUX BPCO

I[IP6 5.ITpuoOpereHue oOmMbITAa MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO [MO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS

Y OIMCAHUS KUBBIX CHCTEM, MPOIECCOB U SIBJICHHIA, OpraHU3aluu 1
IPOBEJCHUS OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABM)KEHUS TUIIOTES,
BBISIBJICHUSI 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMH BEITUYHMHAMH,
00BSICHEHUS MOTYYCHHBIX PE3yJIbTaTOB

U (hOpMYJIMPOBAHHMSI BBIBOJIOB C UCIIOJIh30BAHUEM HAYIHBIX TTOHATHH,
TEOpUH U 3aKOHOB.

[TP6 6.ChopMUpPOBAaHHOCTH YMEHHS BBIICIATH CYIICCTBEHHbBIC
IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOTU IYKAPUOT; OJHOKIECTOUHBIX

OepexIInBOro OKpY’KaloIlleH cpeae; U MHOTOKJETOYHBIX OpraHMW3MOB, BHJIOB, OMOI€OLEHO30B U
IIPOU3BO/JICTBA, - YMEHHE IIPOrHO3UPOBATh HEeOJaronpusTHbIE | SKOCUCTEM;  OCOOEHHOCTH  IPOLECCOB OOMEHa  BEUIeCTB U
3P PEeKTHBHO HKOJIOTHYECKUE TIOCIEACTBUS MPEANPUHIMAEMBIX JICHCTBHIA, | PEBPAIICHUsI SHEPrUM B KJIETKE, (POTOCHHTE3a, IUIACTHUYECKOTO M
JEICTBOBATH IIpel0TBpallaTh UX; SHEpreTM4eckoro  oOMEHa, XEeMOCHHTE3a, MHUTO3a, Meio3a,
B YpE3BBIYAMHBIX | - PACIIMPEHUE ONBITA  JEATEIBHOCTH  JKOJOTHYECKOW | OIUIOJOTBOPEHHMs, DPA3BUTHS U PA3MHOXKECHHUS, WHIUBHUIYaIbHOTO
CUTYaLUAX HaIpPaBJIEHHOCTH. pa3BUTHSL OpraHnu3Ma (OHTOTreHe3a), 60pbObI
MeranpeameTHble pe3yabTaThl TOJKHBI OTPaKaTh: 3a CYIIECTBOBAaHUE, €CTECTBEHHOIO0 OTOOpa, BHI000pa3oBaHus,
OBnanenue YHUBEpCaIbHBIMU KOMMYHHKATHBHBIMH | IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelae OOWTaHUs, BIUSHUS
JIEHCTBUSIMU: KOMIIOHEHTOB JKOCHCTEM, AHTPOITOT€HHBIX U3MEHEHUN
0) COBMEeCTHas JESTEIbHOCTD: B DKOCHUCTEMAaxX CBOEH MECTHOCTH,
- TIOHMMaThb U HCIIOJIb30BAaTh IPEUMYIIECTBA KOMaHAHOM | KPyroBOpOTa BEIIECTB U MPEBpalleHHe SHEPTUU B Ouocdepe.
U MHIUBUYaJIbHON pabOThI; I1P6 7.CchopMupOBaHHOCTb YMEHHUSI IPUMEHSATH MOJIy4YE€HHbIE 3HAHUS
- NpUHUMATh  LEJIM  COBMECTHOM  JESATENBHOCTH, | AJi1 OOBSICHEHHS OWOJIOTMYECKUX NPOLECCOB M SBICHWUM, JUIS
OpraHU30BbIBATH u KOOPAMHHUPOBATH JNEUCTBUA | IPUHATHUS IPAKTHUYECKUX PEIICHUH B IIOBCEAHEBHOW JKHU3HU
0 €€ JIOCTIKEHHUIO: COCTaBJIATh IUIaH JEWCTBUM, | C LeNblo obecreueHus] 6€30MacHOCTH CBOETO 370POBbSI U 370POBbS
pacrpenesiaiTh pPOJIM C Y4eTOM MHEHMH YYaCTHHMKOB | OKPYKAarOIIMX JIO/IEH, COONIIOIEHHS 3J0pPOBOTO 00pasa )KU3HH, HOPM
00CyXJ1aTh pe3yIbTaTbl COBMECTHOM pabOTHI IPAMOTHOIO IIOBEJEHUS B OKPYXKAIOUIEH NPHUPOAHOU Cpene;
MOHMMaHHEe  HEOOXOJAMMOCTH  MHCIOJB30BaHUS  JOCTHXKEHHH
COBPEMEHHOW OMOJOTMH W OMOTEXHOJIOTHH JIS ParioOHAIBHOTO
IIPUPOIOIOJIB30BaAHUS
ITK 2.1. | JInuHOCTHBIE pe3yNnbTaThl JAOJKHBI oTpaxarh B dYactu: | [IPG 7.ChopMupoBaHHOCTh YMEHUS IPUMEHSTD MOTYYSHHbIE 3HAHUS
OcyiecTBiATh HKOJIOTUYECKOTO BOCIIUTaHHUS: - c(OPMHPOBAHHOCTD | UIsI OOBACHEHHsS] OMOJOTMUECKUX TIPOLECCOB W SBJICHUH, IS
ONpeJIeTICHUE 1 | DKOJOTUYECKON KYJIbTYpbl, TOHUMAHUE BIHSHUS COLMAIBHO- | IPUHATHS MPAKTUYECKUX PEHIEHUH B TIOBCEJHEBHON KU3HH




YCTpaHCHHE OTKAa30B
B pabote
CTaHI[MOHHBIX,
MEPETOHHBIX,
MHKPOTIPOIECCOPHBI
X u
JIMAarHOCTUYECKUX
CUCTEM aBTOMATUKH.

SKOHOMMYECKHX MPOLIECCOB HA COCTOSHUE IPUPOIHON

U COIMAJIBHON Cpelbl, OCO3HAHHE III00AJBHOTO XapakTepa
9KOJIOTUYECKUX MPOo0dIIeM;

- IUIAaHMPOBAaHHME U  OCYLIECTBICHUE  JCUCTBUH B
OKpPYXKaloIllel cpelle Ha OCHOBE 3HAHMS LIEICH YCTOMYMBOTO
Pa3BUTHS YEIIOBEUYECTBA;

- AaKTUBHOE HENpUATHE JCHCTBUH,
OKpYXKarolleu cpee;

- YMEHHE IIPOrHO3UPOBATh HeOJIaronpusTHoIe
JKOJIOTUYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX JEHCTBHM,
IIpeI0TBpallaTh UX;

- paclIMpeHue  OIbITa
HaIPaBJIEHHOCTH.

IIPUHOCAIINX BpPE

JIEATCILHOCTH  DKOJIOTHYECKOM

C uenblo obecrieueHus: 0€30MAaCHOCTU CBOETO 37I0POBbSI U 3JJ0POBBS
OKPYKAIOIIUX JIFOJICH, COOMIOACHUS 3I0POBOTO 00pa3a >KU3HH, HOPM
rPaMOTHOTO TIOBEIEHUS B OKpYKalOIIEeH MPUPOJHOU Cpene;
MOHMMAaHUEe  HEOOXOJWMOCTH  HWCIIOJNB30BAHHUS  JIOCTHIKCHUMN
COBpEMEHHOW Ouooruu M OWOTEXHOJIOTUH MJIsi PALMOHAIBHOTO
MIPUPOIONIONB30BaAHUS.

I[IP6  9.ChopMHUpPOBAaHHOCTL yMEHHH KPUTHYECKH OICHUBATh
uHpOpMAIMIO  OMOJIOTUYECKOTO  COJACP)KaHMs,  BKIIOYAIOLIYIO
IICEBJOHAYYHbIE 3HAHMUS W3 pA3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBoi  WHQPOpPMAIUU,  HAYYHO-TIONMYJSPHBIC  MaTepUabl);
UHTEPIPETUPOBATD ITHUYECKHE ACTIEKTHI COBpPEMEHHBIX
UCCIECIOBAHMI B OWMOJIOTHMH,  MEAUIMHE, OHUOTEXHOJIOTHUH;
paccMaTpuBaTh r100anbHbIC HKOJIOTHUECKHE poOIIeMBI
COBPEMEHHOCTH, JOPMHUPOBATH [0 OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIHIO.




2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEIMETA

2.1 O0beM yueOHOro0 npeaMeTa U BUAbI y4eOHO# padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MakcumasnbHasi ydyeOHasi Harpy3ka (Bcero) 72
B T.4.
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl YU4eOHOI 1M CUMIIMHBI (TIpeaMeTa) 61
B T.4.
Ocnoenoe cooeprcanue 51
B T.4.
TeopeTHyeckoe 00ydeHue 39
MIPAKTUYECKUE 3aHATHUS 10
na0opaTOpHbIE 3aHATUS 2
Ilpogpeccuonanvho-opuenmuposannoe cooepiicanue 10
B T.U..
TeopeThyeckoe o0ydeHue 2
MPaKTUYECKHUE 3aHATUSI 6
na0opaTOpHbIE 3aHATUSL 2
CamocrosTebHas padoTa o0yvaromerocs (Bcero) 11

IIpomesxcymounan ammecmauusn 6 popme oughgpepenyuposannozo 3auema (2 cemecmp)




2.2 TemaTnuecknii I1ad u coaepxanue yueonoro npeagmera OYIIL.13 buonorus

H 4 dopmMupyemble
anMeHoBaHue pa3aesioB | Conep:kanue yueOHOro Matepuaja (0CHOBHOe M NPo(ecCHOHATBHO OPHEHTHPOBaHHOE)", O0bem KOMITETCHIIHH
U TeM Ja0opaToOpHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY/Ib (IPH HAJTMYMH) 4acoB
1 2 3 4
1 cemecmp 30
OcHoBHoOe coep/kaHue
Pa3nen 1. buojiorusi kak Hayka. 2KMBbIe CHCTeMbl U MX OPTraHU3ALUSA 3 OK 02
Tema 1.1. 3
Buonorus Copepxxanue yueOHOIro MaTepuasa 2
B cucreme HayK. O0mast | buonorus — Hayka o >xuBoii npupoje. CBs3u OMONIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMH U
XapAKTEePUCTHKA KU3HH | IPYTUMH €CTECTBEHHBIMU HayKaMmu, (Quiocopuei, penurneii, STUKOW, ICTETUKON M MPaBOM.
Ponp Ouonormu B (OPMHPOBAHHMM COBPEMEHHOW HayyHOW KapTuHbl Mmupa. Cucrema
OMOJIOTUYECKUX HAYK.
Mertoabl MO3HaHMS KMBOH NpHUPOAbl (HAOMIOIEHHE, HKCIEPUMEHT, ONMCAaHUE, HU3MEpEHUe,
KJIacCU(pUKaLKs, MOJIEIUPOBAHUE, CTATUCTHUECKass 00pabOTKa JaHHbIX).
JKusble cucteMsbl (OMOCHCTEMBI) KaK MpeaAMeT U3ydeHus ononoruu. OTauyue >KUBbIX CUCTEM OT
HeopraHudeckoi nmpupospl. CBolcTBa GMOCUCTEM U UX pa3HOOOpasue.
YpoBHU Opranuzanuy OMOCHCTEM: MOJIEKYJISIPHO-T€HETUUECKUH, KIIETOUHBIN, OpraHn3MEeHHBbIH,
NONYJISUOHHO-BUIOBOM, SKOCHCTEMHBIH (OMOTeo1eHOTHYEeCK ), OMoCc(hepHBIi.
CamocrosiTesibHast padora o0y4uarommxcs Nel 1
1. 3anonHeHue TaONMIIbI C ONMKUCAHUEM METOJ0B MUKPOCKOIMPOBAHUSA C UX JOCTOMHCTBAMM U
HEJ0CTaTKaMHU.
2. 3anonHenue Tabnuibl «Bkiaj ydeHbIX B pa3BUTHE OMOJIOTHI.
3. 3anosiHeHHEe CPaBHUTEIBHOM TaOJIMIbI CXO/ICTBA U PA3IUYUNA )KUBOTO U HEXKUBOTO.
Pa3nena 2. XUMHUYECKHI COCTAB M CTPOEHHE KJIETKH 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XHMMHYECKHUIl COCTAB Coaep:xanue yueOHOro MaTepuaJia 1

KkJeTrku. Boga

XHUMHUYECKHM COCTaB KJIETKH. XHUMHUYECKHE DJICMEHTHI: MAaKpPO3JIECMCHTBI, MUKPO3JICMCHTHI.

406pa3OBaTem>Ha$1 OopraHu3zanus BIpaBEe CaMOCTOATCIbHO OIPEACIIATH MOCICAOBATCIIBHOCTD U3YYCHUS PA3/ICIIOB U TEM, BXOISAIIHNX B HUX, a4 TAKIKE NEpepacupeAC/siTh KOJINICCTBO
4acoB Jis1 OCBOCHUA 06y‘{aIOIlII/IMI/IC$I y‘l€6HOI‘O Martepuajia, € Y4Y€TOM JIOTMKH (1)0pMI/Ip0BaHI/IH NpeAMETHBIX PpE3yJIbTaTOB, 06IIII/IX u HpO(i)eCCI/IOHaHLHI)IX KOMHeTeHHHﬁ,
MEKIPEAMETHBIX CBsI3CH C ApYruMur JuCivIIMHaAMU 061H606p330BaT6J'H)H01"0 u O6IIICHpO(1)eCCI/IOHaHLHOFO IIUKJIOB y‘l€6HOFO mrana OIl.
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U MUHepaJbHbIe
BellecTBAa

Bonma m mwuuepanbnble BemectBa. (DyHKIMM BOABI M MHHEPAIbHBIX BELIECTB B KIETKE.
[TopnepkaHue OCMOTHYECKOro OajiaHca

IIpakTnyeckoe 3ansaTue Ne 1
buonornueckas POJIb MHHCPAJIBHBIX BCIIICCTB B oOecrieueHnu KHU3HCACATCIIbHOCTH
OpPraHu3MOB, MTPOSBIICHUS AMcOaTaHCa MUHEPATIbHBIX 2JIEMEHTOB

Tema 2.2.
Buojgornyeckun BaskHbIe
XHMHYECKHE COeTMHEeHUSA

Conep:xaHue y4eOHOro MaTepuaJia

benku. CoctaB u crpoeHne O0enkoB. AMHUHOKUCIOTHI — MOHOMeEpH! OeinkoB. He3ameHumsble u
3aMEHHUMBIC aMUHOKHUCIIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpPBI OEIKOBOMA
MOJIEKYJIbl (II€pBUYHAs, BTOPUYHAsA, TPETUYHAs M YETBEPTHUYHAs CTPYKTYpa). XUMHUYECKHE
cBoiictBa OenkoB. buosnornmueckne Qynkuun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanuzatopel. CTpoeHue QepMeHTa: aKTHUBHBIH LEHTp, cyOcTpaTHas CHeu(pUYHOCTb.
Kodepmentsl. Buramunsl. OTiinuust epMEHTOB OT HEOPraHUYECKUX KaTaIH3aTOPOB.
VYraeBoasl: MOHOcaxapuibl (TJr0Ko3a, pubo3a U J1e30KcHpub03a), Aucaxapuibl (caxaposa,
JIaKT03a) M MoJiMcaxapuabl (Kpaxmals, TIJIMKOTeH, LeJUIoiao3a). buonornueckue ¢QyHKIUU
yrieBoaoB. Jlunuasl: Tpuraunepuasl, Gochoaunusl, crepoussl. I'napoduabHo-ruapododHbIe
cBolicTBa. bruonmornueckue GyHkiuu aunmuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB U JIMIIUAIOB KaK
ncrounnkoB sHepruu. Hykneunnosble kuciotel: JHKu PHK. Hykneotuasl — mMoHOMEpHI
HykIenHOBbIX KuciaoT. Ctpoenue u ¢ynkuumnm JHK. Crpoenne m ¢ynxumum PHK. ATO:
CTpoeHHue U (PYHKIUU

[S—

JlabopaTopHas padora Nel (Ha BeIOOp TIpenoraBaTes)

«Omnpenenenne ButamuHa C B IPOIYKTax MUTAHUS»

i «OnpeneneHne HATMIHsI KpaxMaia B IPOJIYKTaxX MHTaHUS)

wi  «'uapodunsHO-ruApodoOHbIE CBOHCTBA JTUMMIOBY WK «V3ydyeHHe KaTaluTHYeCKOi
aKTUBHOCTH (pepMEHTOB (Ha MpuMepe aMuiIa3bl WM KaTajlasbl)»

Tema 2.3.
CTpyKTypHO-
(pyHkuuoHaIbHAA
OPraHMu3auMs KJIETOK

Conep:xxaHue y4eOHOro MaTepuaJia

[uronorus — Hayka o kierke. Knerounas reopust — nmpumep B3auMoiecTBUA UJiel U (DaKkToOB B
Hay4HOM ITO3HAHUHU. METObl U3yUEHHUS KIIETKU.

Krnerka xak nenoctHas »xuBas cucrema. OOmive NpU3HAKU KIETOK: 3aMKHYTas HapyKHas
MemOpana, monekynsl JJHK kak renetnueckuit anmapar, cuctemMa CUHTE3a Oelnka.

Tunsl  KkJeTok: JykapuoTHdeckas U npokapuotuyeckas. (OCOOEHHOCTH  CTPOEHHUS
npokapuoTHuueckor kietku. Kierounas crenka Oakrtepuil. CTpoeHHE SYKapHOTHUECKOM
kjeTkd. OCHOBHbBIE OTJIMYHUS PACTUTEIBHOM, )KUBOTHOW M rpuOHON KieTKkU. [loBepxHOCTHBIE
CTPYKTYpbl KJIETOK— KIJIETOYHasl CTEHKa, TIJUKOKanuke, uX GQyHkimun. Ilnasmarnyeckas
MeMOpaHa, €€ CBOMCTBA U YHKIIUH.

p—
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[utomnazma u ee opraHouasl. OmgHomMemOpaHHble opraHouabl kieTku: OIIC, ammapar
lonpmxu, nuzocombl. [loayaBTOHOMHBIE OpPraHOMIBI KJIETKHA: MUTOXOHJIPUH, TUIACTUIBI.
[Ipoucxoxaenne MHUTOXOHApUNA u Iutactud. Buasl mmactua. HememOpaHHBIE OpraHOU[BI
KJIETKA: PHUOOCOMBI, KIIETOYHBIM IIEHTP, IEHTPUOJIM, PECHUYKH, KIYyTUKA. DyHKIHUU
OpPraHouOB KJIETKU. BkitoueHus.

Anpo — perynaropHsiii 1eHTp kieTkUd. CTpoeHue sjpa: sjepHas 000J0uYKa, Kapuoruiazma,
XPOMAaTHH, SAPHIIIKO. XpOMOCOMBI. TpaHCIOPT BEHIECTB B KJIETKE

JlaGopaTopHas padora Ne2 (Ha BEIOOD ITpero1aBaTes) 1
«CtpoeHue KIeTKM (pacTeHusi, *XMBOTHbIE, TI'pHObI) M KJIETOYHBIE BKIIOYEHHs (Kpaxmail,
KapOTUHOUIbI, XJIOPOILJIACThI, XPOMOILIACTHI)»
win «M3ydeHue CTpOeHUs KJIETOK PACTEeHWM, *KUBOTHBIX M OakTepuil 1Mojg MUKPOCKOIOM Ha
rOTOBBIX MUKpOIIpenapaTax U X OIMMCAHUE»
win «IIpoHunaeMocts MeMOpaHsbl (IJ1a3MOJIN3, AETIa3MOIIH3)
Paznen 3. ’Ku3zHenesiTeIbHOCTb KJIETKHU 6 OK 01, OK 02,
Tema 3.1. Coaep:xanue y4eOHOIro MaTepuaJia 3 OK 04
OO0MeH BelecTB OOmeH BelecTB, WM MeTa0oU3M. ACCUMUIALUS (IJTACTUYECKUN OOMEH) M JAUCCUMUIISIUS 2
U NIpeBpallieHue JHePIruu | (dHepreTuyeckuii oOMEH) — JBE CTOPOHBI €JMHOrO IMpolecca meradonusma. Ponb 3akoHOB
B KJIeTKe COXpaHEHHs BEIIECTBA M SHEPruM B IMOHMMaHMHM MeTtabonmm3Ma. Tumbsl oOMEHa BEIIECTB:
aBTOTpOoGHBI U rerepoTpodHbIi. Ponb ¢epmeHTOB B 0OMEHEe BeleCTB M MpPEBpallleHHH
sHepruu B Kierke. @DorocuHrte3. CBeroBas M TeMmHOBas (as3pl ¢orocuHTe3a. Peakuuu
dotocunTe3a. DpdexTrBHOCTS (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3a AJS JKM3HM Ha 3emiie.
Bnusinue ycnoBuil cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI MOBBILIEHHUS €0 MPOJYKTUBHOCTU Y
KyJIbTYpHBIX ~ pacTeHuil. XeMocuHTe3. XEeMOCHUHTe3Hpyole OakTepuu. 3HaueHHe
XEMOCUHTE3a JJIs KU3HU Ha 3emiie.
OHepreTudyeckuii oOMeH B KileTke. PacriernieHne BelecTB, BbIJIEIEHUE U aKKyMYJIMpPOBAaHUE
SHEPruu B KIETKE. OTalbl 3HEpreThyeckoro odOmeHa. Inmkonus. BpoxkeHuen ero BHBL
KucnopoaHoe okuciaeHue, win KieTodHoe abixaHue. OxucinutenbHoe ¢ochopuiarpoBaHue.
O beKTHBHOCTH DHEPTETUIECKOTO OOMEHA
CamocrosiTesibHas padora o0y4yarommxcs Ne2 1
3anojaHeHne CpaBHUTEIbHOM TaOJIMIIbl XapaKTEPUCTUK TUIIOB OOMEHA BEIECTB
Tema 3.2. Coaepxanue yueOHOro MaTepuaJa 2
Bbuocunres 6esnka Peakiun marpuyHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzamms reneruueckoit 1

nHpopManuu B KieTKe. ['eHeTuuecKuid KOoJ M ero CcBOWCTBA. TpaHCKPUIIMS — MaTPUYHBIN
cuire3 PHK. Tpancnsamuss — OuocuuTe3 Oenka. Oranbl  TpaHcnsauuu. KopaumpoBanue
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aMUHOKHCIIOT. Posib prbocom B OrocuHTE3e Oenka

IIpakTnueckoe 3ansaTne Ne2
Pemenue 3a1a4 Ha onpeesIeHue N0CIEN0BaTENbHOCTH HYKICOTHIOB

Tema 3.3.
Bupycoi

Conep:xaHue y4eOHOIro MaTepuasia

Hexnerounsie popmbl sxu3Hu — BUpychl. Mctopusi otkpeitus BupycoB (/[. M. MBaHOBCcKwmit).
OCOOEHHOCTH CTPOEHUSI M KH3HEHHOTO LUKJIa BUPYCOB. bakrepuodaru. bonesnu pacreHuid,
KHMBOTHBIX U UY€JIOBEKA, BbI3bIBaeMble BUpycaMu. Bupyc ummyHnoznedunura yenoseka (BUY) —
B0o30yautens CIINa. [lpoduiaktuka pacnpocTpaHeHUs: BUPYCHBIX 3a001eBaHUi

Paznen 4. PaszMHoOKeHNe M HHAMBHIYAJLHOE PA3BUTHE OPraHU3MOB

Tema 4.1.
Ku3HeHHBIN UK
KJIEeTKH

Coaep:xaHue yueOHOro Marepuaa

Knerounelii 1mMKi, WM KU3HEHHBIM LMK KieTku. MHrepdaza u wmwuros. Ilpoueccsl,
nporekammue B uHrepdasze. Permukanus — peakuus marpuuHoro cuaresa JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HabOp — KapuoTHN. JMIUIOMAHBIA U TaIJIOUIHBIA XPOMOCOMHBIE
Habopsl. XpomaTuabl. L{uTonornyeckue OCHOBBI Pa3MHOKEHUSI M MHIUBUIYaJIbHOTO PAa3BUTHUS
opranusmoB. [lenenue kineTkn — Muto3. Craguu Mmurtosa. [lponeccsl, nporcxoasiue Ha pa3HbIX
cTaauax MUTo3a. buonornueckuit cmpica mutosa. [IporpaMmmupyemast rubesb KIETKH - allonTo3

— N[

CamocrosiTesibHas padoTa odyuarommxcs Ne3
Pa3paboTka JeHTH BpEeMEHH KU3HEHHOTO IIHKJIA KICTKH

Tema 4.2.
DopMbI Pa3MHOKEHUA
OpPraHM3MoOB

ConepxaHue y4eGHOro MaTepuaJjia

w

@®opMbl pa3MHOXKEHHUsI OPraHU3MOB: Oecrojioe W MmojoBoe. Buabl 6ecnosioro pa3sMHOXKEHHS:
JieJIeHne HaJBOE U MOYKOBAaHHME OJIHO M MHOTOKJIETOYHBIX, CIOPOOOpPa30BaHUE, BETETaTUBHOE
pa3MHOkeHHe. MIcKycCTBEHHOE KJIIOHUPOBAHHME OPraHU3MOB, €0 3HAUEHUE [ CEJIEKIINH.
[TonoBoe pa3MHOXKEHHE, ero oTiauuus oT Oecmosioro. Meiio3. Cragum meiioza. Ilporueccsl,
IIpoucxojsamue Ha craausx wmeiosa. lloBemenme xpomocom B Meinose. Kpoccunrosep.
bronorndecknii cMbica U 3HaueHHe Melos3a. ['ameTorenes — mpouecc 00pa3oBaHUs MOJIOBBIX
KJIETOK Y >KUBOTHBIX. [l070BBIE ene3bl: CeMEHHUKH U sSMuHUKU. OOpa3oBaHUE M pa3BUTHE
MOJIOBBIX KJIETOK — TraMeT (CIepMaTo30M[, SHIEKIEeTKa) — CIHepMaTOreHe3 M OOIEHE3.
Oco6EHHOCTH CTPOEHUS SIMIIEKIIETOK U criepMaTo3ou10B. OmnogoTBopenue. IlapTeHorenes.

CamocrosiTesibHas padora o0yuaromuxcs Ned
3anonHeHne TaOIMIBI C KPAaTKOM XapaKTepUCTHUKOW U mpumepamu (OpM pa3MHOKEHHS
OpPraHn3MOB

Tema 4.3.
NuauBuayanabsHoe
pa3BUTHE OPraHU3MOB

Coaep:xxaHue yueOHOro MaTepuaJia

NunuBuayanpHOE pa3BuTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3). DTambl
SMOpPUOHAILHOTO Pa3BUTHS y TO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHWE, TacTpyJsus,

p—

OK 01, OK 02,
OK 04
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opranorenes. [loctamOpuonanbHoe pazButue. TUIBI TOCTIMOPUOHANBHOTO PAa3BUTHS: MIPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHUE cpenbl HAa pa3BUTHE OPTaHU3MOB; (aKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXKAECHHBIE YyponacTBa. Poct m paszButue pacrenuil. OHTOreHe3 LBETKOBOI'O
pacTeHus: IBOMHOE OIUIOJOTBOPEHUE, CTPOEHUE CEMEHU, CTAJIUH PA3BUTHS

IIpakTnyeckoe 3ansitue Ne3
Nudpeknronnsie 3a00JieBaHUS W JMHASMAM B HCTOPHHU YEJIOBEUECTBA. BaKuuHaIUs Kak
npoduIaKkTika MHPEKIIMOHHBIX 3a00J€BaHNA

Pasjen 5. HacieACTBEHHOCTh U M3MEHYHUBOCTh OPraHU3MOB (BCero)
Pazoen 5. Hacneocmeernrnocmo u uzmenuugocmsy op2aruimoe (1 cemecmp)

Tema 5.1.
3akoHOMepHOCTH
HacJieJ0BaHUs

Coaep:xanue yueOHOro MaTepuaJia

[IpenMer u 3ama4uM reHETUKH. Pojb HUTOJOTMHM M 3MOPHOJOTHU B CTAHOBJICHHUH TI'CHETHKH.
Bxnag poccuiickux W 3apyO€KHBIX YUEHBIX B pa3BUTHE TE€HETUKH. MeToabl TeHETHUKH
(ruOpUIOJIOTUYECKUN,  IUTOICHETHYECKUHM,  MOJICKYJISIPHO-TCHETHUECKUH). OCHOBHBIE
TCHCTHUYCCKUC ITOHATHSL. FGHGTI/ILICCKBJI CHUMBOJIMKA, I/ICHOJII)3y€Ma$I B CXEMax CerIlII/IBaHI/If/'I.
3aKOHOMEPHOCTH Haclle[IOBaHUs MPU3HAKOB, ycTaHOBIeHHbIE . Mennenem. MoHorubpuanoe
CKpeIlMBaHWE. 3aKOH  eQUHOoOOpasus TUOpPUAOB  IMEpBOro  MokKoyieHus.  [IpaBmiio
JTOMUHUPOBaHMUA. 3aKOH paclICIUICHUs NpH3HAaKoB. ['umore3a uymcTtoThl Tamer. llomHoe u
HEMOJIHOC JOMHUHUpOBaHME. JIUrHOpUIHOE CKpeluBanre. 3aKOH He3aBUCHMOT'O HACIICAOBAHUS
npu3HakoB. llUToreHeTnyeckue OCHOBBI JTUTHOPHAHOTO CKpEIIMBaHUSA. AHAIU3HPYOIIEe
ckpemuBaHue. VMcronp30BaHNEe aHATM3HPYIONMIETO CKPEIIMBAHUS JIJIS ONPEICICHUS TeHOTHITA
ocobu

LY =

IIpakTuyeckoe 3ansaTue Ned

Pemenue 3amau Ha omnpeneneHre BEPOSTHOCTH BO3HUKHOBEHMS HACIIEICTBEHHBIX IPU3HAKOB
Mpd  MOHO-, M-, TOJUTHOPUIHOM U aAHAJIM3UPYIONIEM CKPEIIUBAaHUHU, COCTaBIICHUE
TEHOTUIIMYECKUX CXEM CKPEIIMBAHUS

Tema 5.2.
CuemieHHoe
HacJIeI0OBaHHe
NMPHU3HAKOB

Conep:xxaHue yueOHOro MaTepuaJia

CueruieHHOe HacienoBanue npusHakoB. Pabora T. Moprana mo ClerieHHOMY HaclieI0BaHUIO
reHoB. Hapylienue cuemyieHus TeHOB B pe3yJbTaTe€ KPOCCHUHTOBepa. XPOMOCOMHAas TEOpHs
HAaCJIEACTBEHHOCTH. | eHeTHUeCKHne KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAesieHHe MoJjia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omorameTHble H réeTeporaMeTHbIC OPraHU3MBbI. HaCHeHOBaHI/Ie IPHU3HAKOB, CHCIIJICHHBIX C
MOJIOM

— |9

IIpakTHyeckoe 3ansaTHE NeS

Pemenue 3amad Ha ONpeACIICHUEC BCPOITHOCTH BO3HUKHOBCHHSA HACJIICACTBCHHBLIX MNPU3HAKOB

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

CamocrosiTesibHas pabora o0yuarommxcs NeS 1
Pa3pabotka rinoccapus
Tema 5.3. Coaeprxanue yueOHOIro MaTepuaJa 3
3aKoHOMeEpHOCTH N3menunBOCTh. Bubl M3MEHUMBOCTU: HEHACIEACTBEHHAs U HacleACTBEHHasd. Poib cpenbl B 2
H3MEHYHBOCTH HEHACJICICTBEHHON HW3MEHYMBOCTH. XapakTEpUCTHKA MOIU(PHUKAIMOHHON HM3MEHYHBOCTH.
BapuaunonHsslil psin n BapuanuonHas kpuBas. Hopma peakunu npusnaka. KonndectBeHHbIe U
Ka4yeCTBEHHBIC MMPU3HAKU M UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON H3MEHYHBOCTH.
HacnencrBennasi, wiaM TeHOTHIHMYECKas HM3MEHYMBOCTh. KoMOMHATHBHAasT H3MEHUYUBOCTD.
Meiio3 ¥ 1OJIOBOM mpolecC — OCHOBAa KOMOWHATUBHOM HW3MEHUMBOCTH. MyTanuoHHas
M3MEHYUBOCTh. Kiaccudukanuss MyTanuil: reHHble, XPOMOCOMHBIE, T€HOMHBIE. YacToTa u
NPUYUHBI MyTanuil. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHUECKUX PSOB B HACIIEICTBEHHOM
HU3MEHYUBOCTH
H. 1. BaBuiosa
IIpakTHyeckoe 3anaTHE N6 1
Pemenue 3agau Ha omnpezneneHue BEPOATHOCTH BO3SHUKHOBEHMSI HACIEACTBEHHBIX IPU3HAKOB
IIPpU  pa3JIMYHBIX THUMNAX B3aUMOJEWUCTBUS TE€HOB, COCTaBICHUE T'E€HOTUIIMYECKUX CXEM
CKpEIIMBAHHUS
2 cemecmp 42
Pa3zoen 5. Hacnedcmeennocmo u usmeH4u80Cmb opeanu3mos (2 cemecmp) 2
Tema 5.4. Conep:xaHue yueOHOro MaTepuaJia 2
I'eneTnka 4yesioBexka I'enernka uenoseka. Kapuotun denoBeka. OCHOBHBIE METOABI T'€HETHKM 4YEJIOBEKA: 1
TeHEAIOTUYECKUM, OJU3HEIOBBIA, I[MTOTEHETUYCCKUN, OHOXUMUYECKUN, MOJIEKYISIPHO-
reHeTnyeckuii. COBPEMEHHOE ONpPENEICHUE TIEHOTUIA: IOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUNHUPOBaHKUE, B TOM uucie ¢ nomombio [I[[P-ananu3a. HacnencTtBennsie 3aboieBaHus
YeJoBeKa: TeHHble Ooye3HHM, OO0JEe3HM C HACJIEJICTBEHHOM MperpacioyioKeHHOCTbIO,
XpoMocoMHble 0ose3Hu. Comaruyeckue M reHepaTUBHblE MyTanud. CTBOJOBBIE KIETKH.
[TpuHIUIBL 310pOBOTO 00pa3a >KU3HU, AMATHOCTHKH, MPOPHUIAKTHUKU U JICUEHUSI T€HETUYECKUX
0ose3Heill. Menuko-reHeTHueckoe KOHCYJIbTHUpPOBaHHE. 3HAUE€HUE MEIUIMHCKON TeHEeTHKU B
NPEJOTBPALLICHUN U JICUEHUU T'eHETHYECKHUX 3a00JIeBaHHH YeJIoBeKa
IIpakTHyeckoe 3anaTHE N7 1
CocTaBiieHHE U aHAJIU3 POJOCIOBHBIX YEIOBEKA
Pa3nen 6. IBoT10nMOHHAS 0MOJIOTHST 7 OK 01, OK 02,
Tema 6.1. | Conepianne yueGHOro MaTepuaia 3 OK 04
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IBOJIONMOHHAS TEOPUS
U ee MeCTO
B OMoJIOTM

IIpennocslIKu BOZHUKHOBEHUS 3BOJIIOLMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPHS U €€ MECTO B
Ouosiornu. BrnusHuEe HBOMIONMOHHONW TEOPUH HAa pa3BUTHE OHOJOTMUM M JAPYIHX HayK.
CuzerenscTa 3BONMIONMH. [laneoHTONIOIrMYECKHE: TIOCIENOBATENBHOCTD TOSBICHUS BHIOB B
MAJICOHTOJIOTHYECKON JIeTonmucH, mepexoansie (opmbl. buoreorpaduyeckue: cXoACTBO H
pasnuune ¢ayH ¥ (Gaop MaTEpUKOB U OCTPOBOB. DMOPUOJOTMYECKUE: CXOJCTBA U pa3IMuMs
SMOPHOHOB pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: T'OMOJIOTHYHBIE,
aHAJIOTHMYHBIE, pyJUMEHTApHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXMMHUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHUX MyTeH Yy BCEX IKHUBBIX
OpPraHU3MOB.

OpomonmonHas teopus Y. [lapsuna. [Ipennocbuiku BOSHUKHOBEHHS JapBUHU3MA. J[BrKyiue
CHJIBl 3BOJIONMM BUAOB 10 JlapBuHy (M30BITOUHOE PA3MHOXKEHHE IPU OrPaHMYCHHOCTU
pecypcoB, HeonpeaenEHHasi U3MEHYMBOCTb, 00ph0a 3a CyIIeCTBOBAaHHE, €CTECTBEHHBINH 0TOOD).

CamocrosiTesibHas padoTa o0yuarmuxcs Ne6 1
Pa3pabotka rioccapus
Pa3pa0oTka JeHTbl BpEMEHHU Pa3BUTHUS 3BOITIOIIMOHHOTO YUEHUS
Tema 6.2. Coaep:xaHue yueOHOro MaTepuaJia 2
MuKpo3BOIIOLHA Cunterndeckas teopust sBoiouuu (CTD) u e€ oCHOBHbIE NOJOXKEHUA. MUKPOIBOIIOLMS. 2
[Tomymsius Kak eqUHKUIIA BUJA U SBOIIOLUH.
JBwxyume cuibl ((akTOpbl)IBOIIONMM BUAOB B MNpUpoAe. MyTallMOHHBIA Hpolecc H
KOMOMHAaTUBHasE M3MEH4YMBOCTh. llomynsuuoHHble BOJHBI W Jpeld reHoB. M3omsauus u
murpanus. EcrecTBeHHbII 0TO0p — Hampasisttonuii Gakrop sBoonuH. POpMbI €CTECTBEHHOTO
orbopa. IlpucnocobieHHOCTh  OpraHU3MOB Kak  pe3ynbTaT  dBojouuu. Ilpumepsl
IPUCIIOCOOTIEHUH Y OpraHn3MoB. ApoMopdo3bl U uanoaaantaiuu. Bua u BunoobpazoBaHue.
Kpurepun Buga. OcHoBHBIE (hOpMBI BH1000pa30oBaHus: reorpaduyeckoe, IK0JIOTHYECKOe
Tema 6.3. Coaepxkanue y4eOHOro MaTepuaa 2
MaxkpodBoJtronus Maxkpospomtorusi. DPopmbl  3BOJTIONUU:  (PUIETHYECKAs, JAWBEPreHTHAas, KOHBEPIeHTHas, 1
napauienbHas. HeoOpaTuMocTh 3BONIOIMHU
IpakTuyeckoe 3ansaTue Ne8 (Ha BEIOOp TIpemno1aBaTesis) 1
«CpaBHeHHE BUI0B IO MOP(OIOrHYECKOMY KPUTEPHIO)
W «Onucanne npucnocoO0IeHHOCTH OPraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay
Pa3znen 7. Bo3HuKHOBEHHE U Pa3BUTHE KIM3HHU HA 3em.ie 8 OK 01, OK 02,
Tema 7.1. Coaeprxanue yueOHOIro MaTepuaa 3 OK 04
3apo:kaeHue JloHayuHBbI€ NIpeACTaBIEHUS O 3apOXKIeHUH kU3HU. HayuHble runore3sl BOSHUKHOBEHHUSI )KU3HU 2

H PasBUTHE )KU3HU

Ha 3emie: alOuWoreHe3 u TMaHCIICPpMMUI. XyUMHUYECKass HBOJIIOIHS. AOHMOreHHBI CHHTE3
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OpraHWYECKUX BELIECTB W3 HEOPraHWYECKHUX. OKCIEPUMEHTAIIBHOE IOATBEPKICHUE
XUMHUYECKOH dBomonnu. HagansHble 3Tanel Onojorndeckoi soonun. [ unoresa PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP U BOSHHUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKH U UX
sBomtoLUs. DOPMUPOBAHNE OCHOBHBIX IPYIII dKUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emie 1o 3pam U nepuoaam. Karapxeil. Apxeickas U mNpoTepo30McKast
opbl. [lameoszoiickas spa u €€ nepuonbl: KEMOPUHCKUH, OpPJOBUKCKUH, CHUIYPUHUCKUH,
JICBOHCKUM, KaMEHHOYTOJIbHBIM, MepMCKui. Me3o3oiickas spa ¥ €€ Nepuojbl: TPUACOBBIM,
IOpCKUM, MenoBoi. KaitHo3olckass 3pa W €€ Nepuoabl: NaJICOrCHOBBIM, HEOrE€HOBBIN,
AHTPOIIOr€HOBBIM.

CamocrosiTesibHast paboTa odyuarommuxcs Ne7 1
Pa3pa0oTka JIeHTbl BpeMEHH BO3SHUKHOBEHUS U PA3BUTHUS )KU3HU Ha 3emiie
Tema 7.2. Coaep:xaHue yueOHOro MaTepuaJia 3
Cucrema opranuyeckoro | CucreMa OpraHM4eckoro MHUpa Kak oOTpakeHue 3Boyitouuu. OCHOBHBIE CHCTEMaTHUYECKHUE 2
mupa. Ilponcxoxaenue | rpymnmbl OpraHU3MOB. XapaKTEPHCTHUKA KIMMaTa M TeOJOrMYecKHX mpoueccoB. OCHOBHEIC
YeJI0BeKa — 3TaIlbl ABOJIOLMH PACTUTENBHOTO U KHUBOTHOIO MUpa. ApoMOp(03bl Y paCTEHUH U KUBOTHBIX.
aHTponoreHes [osiBeHue, paciBET U BEBIMUPAHUE TPYII )KUBBIX OPTaHHU3MOB.
OBouroLUs YesloBeKa. AHTPOIIOJIOTUS Kak HayKa. Pa3BuTue mpeacTaBiieHUil 0 IPOMCXOXKIEHUH
gyenoBeka. MeToapl n3ydeHus: aHTpororeHe3a. CXoAcTBa W pa3inuyusl YelIOBEKa U KUBOTHBIX.
CucrtemaTuyeckoe TIIOJIOKEHHE uyesloBeka. J[Bmxkymme cwibl ((akTopsl) aHTPOIIOreHesa.
HacnencTBeHHass M3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBI 00pa3 >KU3HH,
M3TOTOBJIEHHE OPYJIUI TPY/Aa, MBIIIJICHHE, PEUb.
CamocrosiTesibHast paboTa odyuarommxcs Ne§ 1
Pa3pa0oTka JIeHTbl BpEMEHU POUCXOXKIECHUS YeJIOBeKa
Tema 7.3. Coaep:xaHue yueOHOro MaTepuaJia 2
OcHOBHBIE CTAIMHU OCHOBHbBIE CTa/IMU U BETBU HBOJIIOLMH YEJIOBEKa: aBCTPATONUTEKH, UenoBek ymenslid, YeaoBek 1

IBOJIOIIUMA Y€JT0BCKA

NpAMOXOJAIIN, YeloBeK HeaHIepTANbCKU, YeloBeK pa3yMHbI COBPEMEHHOI'O THIIA.
Haxonku uckomaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHMs, 00JacTh pacnpocTpaHeHHs, 00BEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAHSL.

Yenoseueckne pacbl. OCHOBHbIE OOJIBIIME pachl: €BpONeouaHas (eBpasuiickas), HErpo-
aBcTpajoujHas  (9KBaTopHalibHas), MOHrOJIOMAHAs (a3uaTcKo-aMepuKaHckas). UepTsl
MPUCIIOCOOJICHHOCTH TPEJICTaBUTENEH YeNOBEUECKUX pac K YCIOBHMSM CYIIECTBOBAaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

IpakTuyeckoe 3anaTue Ne9 (Ha BEIOOp TIpENo1aBaTeIs )
«Bpewms u myTu pacceseHus 4eIoBeKa Mo TIaHeTe
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i «IIpucnocobieHHOCTh YeoBeKa K pa3HbIM YCIOBUAM cpefbl. BiusHue reorpaduueckoit
cpenbl Ha MOP(HOJIOTHIO B (PH3UOTIOTHIO YEITOBEKA)

Pa3gen 8. Opranu3mel U OKPY:KAIOIIAS cpeaa 3 OK 01, OK 02,
Tema 8.1. Coaeprxanue yueOHOIro MaTepuaJa 1 OK 04, OK 07
JIKOJIOTUHA OKoslorus Kak Hayka. 3aJaud U pa3fielibl SKOJIOTMU. MeTo/bl 3KOJIOIHYECKUX HCCIIEAOBAaHUM. 1

Kak Hayka. Cpebl DKOJIOTUYECKOE MHPOBO33PEHHUE COBPEMEHHOIO uesioBeka. Cpeapl OOMTaHMSI OPraHU3MOB:
KHU3HH. BOJIHAs, HA3€MHO-BO3/yIlIHasA, [I0YBEHHAs, BHYTPU OpraHU3MeHHas. DKOJIOTH4YecKrue (aKTopbl.
IKOJIOTHYECKHE Knaccudukanus skoigorudeckux (pakTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOIIOTCHHEIE.
(axTops! JlelicTBUEe SKOJNIOrMYecKMX (DAaKTOPOB HA OpraHu3Mbl. AOHOTHUYECKHE (DAKTOpPBI: CBET,
TeMmreparypa, BiIaXHOCTb. Dortomnepuonusm. [IpucrnocoOneHus oOpraHU3MOB K JCHCTBHUIO
abnotnyeckux ¢akTopoB. buonornueckue putmsl. buornueckue paktopsl. Bujibsl 6notnueckux
B3aMMOJICHCTBHIA: KOHKYPEHIUS, XWIIHWYeCTBO. llapasuTusm, MyTyanan3Mm, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaXJIEOHMUYECTBO), aMEHCAJIU3M, HEUTpaau3M. 3HauyeHHe OHOTHUYECKUX
B3aMMOJICHCTBHIA JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B TPUPOTHBIX COOOIIECTBAX
Tema 8.2. Coaep:xanue y4eOHOro MaTepHuaJia 2
JKOJIOTHYECKHE DKOJIOTUYECKHE  XapaKTepUCTUKU  momymsinud. OCHOBHBIE — TMOKA3aTeld  TOIMYJISIHH: 1
XapaKTePUCTHKHU YHUCIEHHOCTb, IJIOTHOCTh, POXJIAEMOCTb, CMEPTHOCTb, MNPHUPOCT, Murpanus. JuHamuka
N INA LI YHCIICHHOCTH TOMYJISIIAH U €€ PEeTyJIsIus
IIpakTnuyeckoe 3ansiTue Nel( 1
[Toacuér MIOTHOCTH MONYJISIHUN Pa3HBIX BUJOB PACTCHUN

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

Tema 9.1. Coaepxanue yueOHOIro MaTepuaia 2 OK 04, OK 07
CoobuiecTBa CooOrmiecTBO opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIICHO3a: BUIOBAs, MPOCTPAHCTBEHHAS, 1 1K>3.1
OPraHu3MoB, Tpoduueckas (nuuieBast). Buapl-noMuHanThl. CBsI3U B OHOLIEHO3E.

IKOCHCTEMbI Okojorudeckue cucrembl (dkocuctembl). IloHsTne 00 »sKocuctemMe U OHOreolEHO3E.

QDYHKIMOHAIBHBIE KOMIIOHEHTBI JIKOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPrHMM B 3KocHcTeMe. Tpodudeckue (MUILEBbIE) YPOBHU
skocuctembl. [lumeBsle nenu u cetd. OCHOBHBIE TOKa3aTelM 3KOCHUCTEMBI: Omomacca,
MPOYKIHS. DKOJIOTHUYECKHUE MUPAMUJBL: MPOIYKIIMHM, YUCIEHHOCTH, Onomaccel. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIALHNsl, pa3BuTue. CyKIeccHs.

CamocrositesibHas padora o0yuarmuxcss Ne9

STIK ®T'OC CIIO npodeccun uin CrenuanbHOCTH J0JDKHBIL ObITh OTPAXKEHBI B COJIEPKAHUM yIEOHOTO MaTeprala
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CocraBiieHne cxem KpyYroBopoTa BCIICCTB

Tema 9.2. Coaeprxanue yueOHOro MaTepuaJa 2
IIpupoanbie 3kocucTemsl | [IpupoaHple  AKOCHCTEMBI. OJKOCHCTEMBI pPeK H  03Ep. ODKOCHUCTEMA XBOMHOTO WM 2
HIMPOKOJIMCTBEHHOTO aeca. AHTpOTIOTeHHBIE HKOCHUCTEMBI. ATPO3KOCHCTEMBI.
VYpboskocucremsl. buosnornyeckoe U XO3SMCTBEHHOE 3HAYEHHME  arpo3KOCUCTEM U
ypboskocuctem. buopasnooOpazue kak (aktop ycToWumBocTH dKocucTeM. CoxpaHEHHE
OMO0JIOrMYECKOro pazHooOpa3us Ha 3emiie
Tema 9.3. Coaeprxanue yueOHOro MaTepuaJa 2
Buocdepa — VYuenue B. U. Bepuaackoro o 6uocdepe. I'panunbl, coctaB u cTpykTypa o6uochepnl. Kupoe 2
rjiodajabHas BemectBO u  ero (Qynkuumu. OcoOeHHOCTH OHOchepbl Kak TI00aTbHOH 3KOCHUCTEMBI.
IKocHcTeMa 3eMJIH Jlunamuueckoe paBHOBecMe W oOpaTHas cBsi3b B Ouochepe. KpyroBopoTsl BeliecTB u
OMOTCOXMMHUYCCKHE IIMKIIBI 3JICMEHTOB (YTIepoa, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIE
OMOMBI CyIIN
Tema 9.4. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/lepKaHue (CoAepKaHue NMPUKJIATHOTO MOIYJIs) 2
Baunsinune YenoseuectBo B Omocdepe 3emim. AHTpoOIOreHHbIE M3MEeHEHHUs: B Ouocdepe. [mobambHBIE -
AHTPONOreHHBIX sKosioruueckue npobiemsl. CocyliecTBoBaHME MpHPOJbl U dYenoBedecTBa. CoxpaHeHHe
(daxTopos Ha Ouocepy | GmopasHOOOpa3Hsi Kak OCHOBA YCTOWYMBOCTH Onocdeprl. OCHOBA PAIIMOHAIBHOTO YIPABICHHS
IPUPOJHBIMH pECYpCcaMH U UX UCMOIb30BaHue. JlocTHKeHHs1 OMOJIOIMU U OXpaHa PUPOIb
IIpakTnueckoe 3ansaTue Nell (Ha BbIOOp MpernogaBaTeis) 2
«OTX0/BI IPOU3BOJCTBAY
WM «KOJOTMYECKHE acleKThl MPOPECCUOHANBHOMN 1eATEIbHOCTH»
i «[Ipopunaktruka npodeccnoHaIbHbIX 3a00JIeBaHUN»
i «BrmsiHUe TPON3BOICTBEHHBIX (DAKTOPOB HA OPTaHU3M YEIOBEKa»
Tema 9.5. IIpogeccnoHaTbHO OPHEHTHPOBAHHOE CO/IePKaHHeE (CoiepKaHNe MPHUKJIAHOTO MOAYJIsT) 2
BumnsHue couMaabHo- | 310pOBbE U €ro cocrapistoniue. PakTophl, MOJIOKHUTEIBHO U OTPULIATENILHO BIUSIOLIUE Ha -
IKOJIOTHYEeCKHX opraHusM 4esjoBeka. IIpoOiemMa TEeXHOTE€HHBIX BO3ACUCTBUII Ha 310pOBbE YEJIOBEKA
(haxkTOpOB Ha 310pPOBbE | (IIEKTPOMATrHUTHBIE 10JIS, OBITOBAsT XMMHMSI, U30BITOYHBIE IIIYMBI, paJualus U T.1.). AJantanus
Yyesa0BeKa opraHuzMa desjoBeka K ¢akropam okpyxkatomed cpensl. Ilpuniunsl  GopmMupoBaHus
3opoBbecOeperaroniero nosefcHuss. Pusznveckas aKTHBHOCTh W 3/10pOBbE. bHOXMMHUECKHE
acIeKThl pallMOHAJILHOTO TUTAHUS
JlaGoparopHasi padora Ne3 2

«YMcTBeHHas: pab0OTOCIIOCOOHOCTh )
i «Biusaue abnoTruecknx (HakTOpPOB Ha YeNIOBEKa» (B Ka4eCTBE TPUTTEPOB, CHIDKAIONIUX
paboTOCTIOCOOHOCTh,  HCIIOJIB30BAaTh  YCIOBUS  OCYIIECTBIEHUs  MpodeccroHalbHOM
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‘ JIeSITeNIbHOCTH: IITyM, TeMIepaTtypa, pusndeckas Harpy3ka u T.1.)

Paznen 10. CeJieknysi OpraHM3MoOB, OCHOBBI OMOTEXHOJIO0T UM

Tema 10.1.
Ceekuus
KaK HayKa M Mpoliecc

Copep:kanue y4eOHOTro MaTepuaa

Cenekiusi Kak Hayka M Ipolecc. 3apoXIACHUE CelIeKIuu U jaoMectukanus. Yuenne H. U.
BaBuioBa o 1eHTpax MHOTrooOpas3wsi W TPOMCXOXJACHUS KYJIbTYPHBIX pacTeHui. LleHTpsr
MPOUCXOKACHUA AOOMAIIHUX JKUBOTHBIX. COpT, nmopoJa, mTamMM. COBpeMeHHbIe METOAbI
ceneKui. MaccoBbli W WHIMBUAYAIBHBIA OTOOPHI B CENCKIUM PACTCHUH M IKHUBOTHBIX.
Onenka »3kcTepbepa. BIM3KOPOICTBEHHOE CKpelMBaHWe — WHOpuAWHT. Ywcras TuHWMS.
CkpemmBaHue 4YHCThIX JiMHWHA. [erepo3uc, wnm rTHOpuaHas cuina. HepoacrBeHHoe
ckpeuBanue — ayrOpumauar. OtganéHHas ruOpugusanus u e€ ycmexu. VcKycCTBEHHBIH
MyTareHe3 M IOJIyYCHHE TMOJIMIUIONIOB. J[OCTHIKEHHUSI CEJICKIIMU PACTEHHM, YXHBOTHBIX H
MHKPOOPraHU3MOB

NN [N

Tema 10.2.
OcCHOBBI OHMOTEXHOJIOTHH

Coaep:xanue y4eOHOro MaTepHuaJia

[\8)

buorexHonorust kak oTpaciab NOpou3BOACTBA. ['€HHas WHKeHepus. OTanbl CO3/JaHud
pexomOuHanTtHOW JIHK u Tpancrennsix opranu3moB. Kierounas wunxenepus. Kietounble
KYJIBTYpBI. MHuKpPOKJIOHAIBHOE Pa3sMHOXXEHHUE pacTeHui. KitonnpoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SUCTBEHHBIX OPraHMU3MOB. OKOJIOTMYECKHUE U ITHYECKHE
npo6sembl. MO — reHeTHYeCKH MOJU(PHUINPOBAHHBIE OPraHU3MBbI

\S]

Tema 10.3.
Buorexnojsiornu
B 'KH3HHU H npodeccun

IpodeccHoHATLHO OPEHTHPOBAHHOE COlePKaAHME (CoMepKaAHHE PUKJIATHOTO MOTYJIsI)

OcHOBHbBIE HamMpaBIEHUS COBPEMEHHOW OMOTEXHOJOTMH B MPOPECCHOHANBHON AESTeTbHOCTH
yejioBeka. MeToJbl 0MoTeXHOIOTHH. OOBEKTHI OMOTEXHOIOTHH. DTHKA OMOTEXHOJIOTHYECKHX
Y TeHETUYECKUX dKcrepuMeHToB. [IpaBuiia nmoucka u aHanuza OuodKoIorudeckoit nHpopmanuu
U3 pa3MYHbIX HMCTOYHHMKOB (HayuyHas W ydeOHO-HAay4Has JUTEpaTypa, CPEJCTBA MaccOBOU
uHpopmanuu, cetb IHTepHET u Apyrue)

IpakTuyeckoe 3ansaTue Nel2
Keiicbi Ha aHanm3 wHGOpMAlMM O HAYYHBIX JOCTHKEHHSX B OONACTH TE€HETHYECKHX
TEXHOJIOTHH, KJIETOYHON MH)XCHEPUH, TUIIEBBIX OMOTEXHOJIOTHH.

IIpakTnyeckoe 3ansiTue Nel3
3amuTa Kelca: npecTaBlIeHne pe3yIbTaTOB peleHusl KeHCOB (BBICTYIUICHHE C IPe3eHTaluen)

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

Pa3nea 11. Pelmenue keiicoB B 00,1aCTH OMOTEXHOJIOTHIA

Tema 11.1.
Bbuorexnosornu
B IPOMBIIVIEHHOCTH

IIpodeccrnoHabHO OPHEHTHPOBAHHOE CO/lepKaHUe (CoAep:KaHue MPUKJIATHOT0 MOAYJIs1)

Pa3zButue npoOMBINITIEHHON OMOTEXHOJOTMH M €€ NMPUMEHEHHE B KH3HH 4YelIOBEKa, MOUCK U
aHayu3 MHGOpPMALMU U3 PA3JIMYHBIX MCTOYHUKOB (Hay4yHass M ydyeOHO-Hay4Hasl JHUTeparypa,
cpezacTBa MaccoBor MHpOpMaIuu, ceTh IHTEpHET 1 Apyrue)

N | I

OK 01, OK 02,
OK 04, OK 07
[IK 3.1
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IIpakTuyeckoe 3ansaTue Nel4
Keiicel Ha aHanu3 uwHpOpMANMH O Pa3BUTHH NPOMBINUICHHONH OHOTEXHOJOTUH (10 MUHU-

TpyIIam).

IIpakTnyeckoe 3ansaTue NelS 1
3amura Kelica: peJIcTaBlIeHUe Pe3yIbTaTOB pellIeH!s KecoB (BBICTYIJICHHE C NIpe3eHTanuell).
CamocrosiTesibHast pabora odyuarommxcs Nel0 1
ITonroroBka nmpe3eHTalyy JUIsl 3aIUTHI Kelca.

CamocrosiTesibHas padora o0yuarommxcs Nell 1
ITonroroBka npe3eHTanyy JUIsl 3aIUTHI Kelca.

IIpome:xxyTouyHasi arrecranus (1uddepeHuMpoBaHHbIN 3a4eT)
Bcero: 72
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3. YCJI0OBUSA PEAJIMBALIUU ITPOT'PAMMBI YYEBHOT' O IPE/IMETA

3.1 TpebGoBanusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIedeHUIo

VYueOHbIi peaMeT peau3yeTcs B yaeOHOM KaOUHETe OMOJIOTHS.

O6opynoBanue yueOHOTo KaOUHETA:

— T0CaJ0YHbIC MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

— pabodee MecTO MpenoaBaTeis;

— METOJIUYECKHUE MAaTePHAIBI TIO TIPEIMETY.

TexHudeckue cpeacTBa 00yueHus pabodyero MecTa mpernojaBaress: KOMIbIOTEPHOE
0o00OpyJI0BaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHUSIM OE30MaCHOCTH U
HaAEKHOCTH, npeycMaTpuBaroiee BO3MOYKHOCTh MHOTO(YHKIIMOHAILHOTO
UCIIOJIb30BaHUSl KaOMHETa C IENIbI0 HM3Y4YeHUs Yy4eOHOro MpeaMeTa, MYyJIbTUMEAHIHOE
oOopynoBanue (IPOEKTOP MW TPOCKIIMOHHBIA HKpaH WM HWHTEpPAaKTUBHAs JOCKa),
JIOKaJIbHAs CETh C BBIXOJIOM B Internet.

HanMeHoBaHME CITeNIMaabHOTO TOMEIICHUS: y9eOHast ayauTOpHUs ISl IPOBEACHUS
MPAKTUYECKUX 3aHATHN, TPYIIOBBIX KOHCYJIbTAIMA, WHANBUAYATBHBIX KOHCYJIbTAIIUM,
TEKYIIEro KOHTPOJSI, MPOMEXKYTOYHOW aTTEeCTAllMH, OCHAIEHHAas OOOpYJAOBaHHEM U
TeXHUYCCKUMH CpPEJCTBAMH OOYYCHHs, a TakKKe€ YHWTAIbHBIA 3all, TMOMEIICHUE IS
CaMOCTOSITeNIbHOM padoThl, ¢ gocTynoM k cetu «HMutepHer» m DUOC. OcHaleHHOCTb:
KOMIUIEKT y4eOHOU MeOenu, HOyTOyK, MPOECKIIMOHHOE 000pyA0oBaHUe (MYIbTUMEIUNHBIN
MIPOEKTOP U IKpaH).

IlepeyeHb JTHIIEH3MOHHOIO U CBOOOHO PACIPOCTPAHSIEMOIr0 NPOrPAMMHOIO o0eceYeHus :
CucremHuoe u npukiaaasoe I10

Ne HaumenoBanue Ne nmunensun
/1
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 Kopobounas (pa3ubiit Ne Ha Kaxka0i
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Kontent-puaptp SKyDNS 10-05109
IIporpammuoe odecneuenne no GNU General Public License (¢cBo60gHO pacnipocTpaHsieMoe)
No ITepeuenn
1 | Open Office
2 | Moit Oduc
3 | Gimp
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IIpu wu3ydyeHunu mpeamera B (opmare 3IJIEKTPOHHOIO OOy4YeHHS C
ucnosab3opanuem JOT

[Iporpammsl ajist BugaeokoHbepennuii: SAngexe TemeMocr.

OnextponHas margopma Moodle.

3.2. UudopmannonHoe odecnevyeHne peasn3anuu NporpamMmmbl

Jlist peanuzaiuu nporpaMmbl OMOIMOTEUHBIN QOH]T 00pa3oBaTeIbHON OpraHU3aIlu
MMeEeT TeYaTHBIC W/WIU JJICKTPOHHBIE 00pa3oBaTeNbHBIE U WH(DOPMAIMOHHBIC PECYPCHI,
pPEKOMEH TyeMble JJIsi UCTIOJB30BaHUs B 00pa30BaTeIbHOM MPOIIECCe.

Ilepeyenb y4yeOHBIX H3AAHM, JAONMOJHUTEJbHOH JuTepatypbl WHTepHET-
pecypcoB, 0a3bl JaHHBIX OM0JIMOTEYHOT0 (poHaA:

3.2.1 OcHOBHBIE HCTOYHHUKH:

1.T'abpuensa O. C. Xumusa: 10-i1 kmacc: 06a3oBbiii ypoBeHb: yueOHuk / O. C.

I'a6bpuensa, M. I'. OctpoymoB, C. A. CmaakoB. — 5-¢ wu3a., crep. — Mockaa:
[Tpoceemenne, 2023. — 128 ¢. — ISBN 978-5-09-107222-8. — TekcT : BJIeKTpOHHBII/I //
Jlanb : 3JIEKTPOHHO-OMOIMOTEUHAS cucrema. URL:

https://e.lanbook.com/book/335039.—Pexum noctyna: 9bC «Jlanby, no naposio
2.I'abpuenssa O. C. Xumus: 11-i1 knacc: 6a30Bblii ypoBeHb: yueOHuk / O. C.

labpuensn, WM. I'. OctpoymoB, C. A. CmankoB. — 5-¢ wu3a., crep. — Mockaa:
[Ipocsemenue, 2023. — 127 ¢. — ISBN 978-5-09-103623-7. — TeKCT : 3JI€KTPOHHBIH //
Jlanb : AIIEKTPOHHO-OMOIMOTEUHAS CHUCTEMA. — URL:

https://e.lanbook.com/book/335036.—Pexum noctyna: 9bC «Jlanb», Mo naposo
3.2.2 JlonoJIHUTEIbHbI€ HCTOYHUKMH:

1. bomunros JI. H. Xumus / JI. H. bnunos, U. JI. Ilepdunosa, T. B. CokonoBa. — 3-e
u3a., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 260 c. — ISBN 978-5-507-47159-1. —
Texcr: osnekTpoHHbId //  JlaHb: 3nexkTpoHHO-OMOMMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/333974.—Pexum noctyna: 9bC «Jlanby, no naposio

2.bopucoB A. H. Xumus : yueonuk / A. H. bopucos, E. C. Ocrpornsaos, T. b.
Boiinora, JI. II. ApnameBa. — Mocksa : KuoPyc, 2024. — 331 c¢. — ISBN 978-5-406-
11987-7. — TekcT: 37eKTpOHHBIN // DneKTpoHHO-Onbnnoreynas cucrtemMa «BOOK.ru»
[caiiT]|— URL: https://book.ru/book/950237—Pexum nocryna: 9bC «BOOK.ru», no
apoJro

3.I'muuka H. JI. O6mas xumus: yue6Hoe mocodue / H. JI. I'muuka. — Mocksa :
KnoPyc, 2022. — 749 c. — ISBN 978-5-406-09865-3. — TekcT: 3JeKTpOHHBIN //
DNeKTPOHHO-OMOIMOTEeYHAs cucrema «BOOK.ru» [callT]— URL.:

https://book.ru/book/943894—Pexum noctyna: 9bC «BOOK.ru», mo napoJto

4. I'muaka H. JI. 3agaun u ynpaxHeHus o o01ieit xumun : yueoHoe mocodwue / H. JI.
I'muuka, T. E. AnekceeBa, H. b. IInarynosa, T. E. Xpunynosa. — Mocksa : KnoPyc,
2023. — 240 c. — ISBN 978-5-406-11511-4. — TeKcCT: 3JeKTpOHHBIN // DIEKTPOHHO-
ouomoreunas cucrema «BOOK.ru» [caiit]— URL: https://book.ru/book/949214—
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Pexxum nocryna: 9bC «BOOK.ru», mo napoJto

5.Henucona O. U. Xumus: yueonuk / O. U. lenucoBa. — Mocksa : KnoPyc, 2023.
— 307 c¢. — ISBN 978-5-406-11978-5. —  TekcT: 3MeKTpOHHBIN // DIEKTPOHHO-
oumomoreunas cucrema «BOOK.ru» [caiit]— URL: https://book.ru/book/950217—
Pexxum nocrymna: 9bC «BOOK.ru», no naposnto

6.11eromuxuna H. A. O6mas xumus / H. A. Illeronuxuna, JI. B. Munaesckas. — 2-
e u3f., crep. — Cankr-IletepOypr : Jlanb, 2024. — 164 c. — ISBN 978-5-507-47385-4.
— Teker : snexkTponHbld // Jlanb : 31ekTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/366677.—Pexum noctyna: 9bC «Jlanby, no naposo

3.2.3 Ilepedyenbp mnpodecCHOHAIBHBIX 0a3 JAaHHBIX U HWH(OPMANUOHHBIX
CIIPABOYHBIX CHCTEM:

1. Koucynprantllmitoc : crnpaBOYHO-TIOUCKOBash  cucTeMa : OQUIIUATBHBIN
caiiT. — URL : https://www.consultant.ru/. - TekcT : 3JIeKTpOHHBI

4. T'apanr : wuHdopmanmoHHO - mpaBoBoil moprtain. — URL
https://www.garant.ru/ . — Te€KCT : 3JI€KTPOHHBIN.
5. Komexkc : mnpodeccuoHanbHas cmpaBoyHas cucrtema. — URL

http://www.kodeks.ru/. — TekcT : 371eKTpOHHBI
6. DnexTpoHHas OubiMoTeka YueOHO-METOIMYECKOTO [IEHTPa M0 0Opa30BaHUIO

Ha KENEe3HOJOPOXKHOM  TpaHcmopte : odunuanbHbii  cair. — URL
https://umczdt.ru/books/. — Pexum goctyma: Jjs aBTOpU3. MoJib3oBaTene. - TekcT :
DJIEKTPOHHBIN.

7. Jlasb : anekTpoHHas oubnuoreyHas cucrema. — URL : https://e.Janbook.com/.
— Pexxum nmoctyna: [1ist aBTOpU3. MOJIL30BATENEN. - TEKCT : 3JIEKTPOHHBIM.

8. BOOK.ru: »snekrpoHHO-OuOMuoTeynass cucrema : cait / KHOPYC
n31aTenbCcTBO yueOHou aurepatypsl. — URL : https://book.ru/. — Pexxum gocryna: mjis
aBTOPHU3. NOJIb30BATENIEN - TEKCT : JIIEKTPOHHBIN.

9. eLIBRARY.RU : nHayunas snekTpoHHas Oubmuotexa : cailT. — MockBaa,
2000. — URL : http://elibrary.ru. — Pexxum goctymna: ajist 3aperucTpup.. HoJab30BaTeINe.
— TekcerT : 3JIeKTPOHHBIN.

10. MunucrepcTBo Tpancnopta Poccutickoit @eneparuu : opunranbHbIA CaNT.
— Mocksa, 2010-2025. — URL : https://mintrans.gov.ru/. — TE€KCT : 3JIEKTPOHHBIMN.

11.PX : odwumnumanbueiii caitt. — URL : https:/www.rzd.ru/. — Texkct :
BJIEKTPOHHBIN

12. ®enepanbHOE areHTCTBO JKEJIE3HOAOPOKHOTO TpaHcHopra : O(pUUIHAIbHBIN
caitt. — Mockga, 2009-2025. — URL : https://rlw.gov.ru/. — T€KCT : 31E€KTPOHHBI.
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4 KOHTPOJIb U ONEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O

ITPEAMETA

KoHTposib ¥ olleHKa pe3yibTaTOB OCBOEHUS YUE€OHOTO MpeaMeTa pacKpbIBaIOTCS
yepe3 JUCHUIUIMHAPHBIC pe3yJbTaThl, HalpaBieHHble Ha (QopMuUpoBaHHE OOIUX MU
npoecCHOHaNbHBIX KOMIETEHIIMH MO0 pa3feliaM M TemMaM COJAEpKaHud Y4eOHOro

MaTcpuajia.

[TpomexyTounas aTTectauus B opme ouggepenyuposannoco 3auema.

Oo6mas/ Paznen/ Tema Tun oueHOYHbIX MePONPUATHS
npogeccuoHaIbHas
KOMIIeTeHIIUsI

OK 01. Bseibupars | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-4.3, | OOGcyxXaeHHE 110 BOMPOCAM JICKIIUU

CIIOCOOBI pemenus | 5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3paboTka rioccapus

3a1a4 9.1-9.3, 9.4 II-o/c® 9.5 II-o/c, | 3amonHeHUEe CPABHUTEILHBIX TAOHUIL

npodecCuOHATbHON 10.1, 10.2, 10.3 I1-o/c, 11.1 IT-o/c | TectupoBanue

IesITeIbHOCTH YcTHBIN onpoc

MPUMEHUTEIHHO K JukTanT Ha UCIIOJIb30BaHUE

Pa3TUYHBIM KOHTEKCTaM apryMEHTOB, OHMOJIOTUYECKOMH
TEPMHUHOJIOTHH U CUMBOJIMKHU
NuauBuayanbHas CaMOCTOSITEJIbHAsS
pabora
IIpencraBnenue pe3yabTaToOB

MPAKTUYECKHUX U TaOOPaTOPHBIX padboT
3amuTa TBOPUYECKUX padoT

3almmTa UHAUBUAYaIbHBIX IPOEKTOB
BrinosiHenue 3a1anuii IpOMEXKYTOYHOM
aTTecTaluu

OK 02. Hcnonb3oBarhb
COBpEMEHHBIE CpeACTBa
TIOWCKa, aHaJIM3a
u UHTEpIIpeTalun
uH(popMaluuy,

U uHPOPMAIMOHHBIE
TEXHOJIOTUHI JUTST
BBITIOJTHEHUS 3a/1a4y
npodecCHOHAIbHON
JESITEIbHOCTH

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

OnenuBaemasi AUCKycCUsl 110 BOIIPOCaM
JEKLIUU
Pa3paboTka MEHTaIbHOM KapThl B MUHU

rpymnmnax
BrimonHenue u 3ammra 1a00paTOpHBIX
pabot

IIpencraBnenue pe3yabTaToOB

MPAKTUYECKHUX U TaOOpaTOpPHBIX padboT
[IpencraBnenne yCTHBIX COOOIICHUU C
MpPE3EeHTAlNEH, TMOATOTOBIEHHBIX IO
MEPCUYHIO HCTOYHHKOB,
PEKOMEHJIOBAaHHBIX MPENOAaBaTEIeM

OK 04. DddextuBHo
B3aUMOJICHICTBOBaTh |
paboTaTh B KOJUICKTHBE
U KOMaH e

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

OO6cyxaeHune mo BompocaM JICKITUN
[IpencraBnenue pe3yIbTaTOB
MPAKTUIECKHUX U JJAOOPATOPHBIX padoT
3amuTa TBOPUYECKHUX padoT

3a1111/1Ta I/IHI[I/IBI/I)]yaJ'II)HI)IX HpOeKTOB

OK 07. CogeiicTBOBaThH

COXpaHEHHIO
OKpYXarollel  Cpelbl,
pecypcocOepeKeHHUIO,

Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54, 6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4 IT-o/c, 9.5 I1-o/c,
10.1, 10.2, 10.3 IT-o/c, 11.1 IT-o/c

OO6cy>kaeHune Mo BoIpocam JIKIUH
Pa3paboTtka rioccapus

3arnosHeHHe CPAaBHUTEIIBHBIX TaOIUI]
TectupoBanue

® TIpodeccMoHaEHO OPUEHTHPOBAHHOE COMIEPKAHUE (COAEPHKAHME TTPHKIIATHOTO MOJLYJIS)
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MPUMEHSITh 3HAHUS
00 U3MCHEHHMH KIIMMarTa,
MIPUHIIMIIBI
OEepEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
JIENUCTBOBATE

B YpE3BbIYANHBIX
CUTYaIUAX

YcTHbIi onpoc

JIukTaHT Ha HCITOJIb30BaHUE
apryMEHTOB, OMOJIOTHYECKOU
TEPMHUHOJIOTUU U CUMBOJIUKH
NunuBunyanbHas CaMOCTOSITEIbHAs
pabota

[IpencraBnenue pe3yJbTaTOB

MPAKTUYECKHUX U TA00OPaTOPHBIX padboT
3amuTa TBOpUYECKUX paboT

3amuTa UHAUBUIYATbHBIX IPOEKTOB
BrinosiHeHue 3a1annii IpOMEKYyTOUYHOM
aTTeCTalluu

IIK 2.1. OcymiecTBiaaTh
omnpeaciIeHue 5
YCTpaHEHHE OTKa30B B
paboTe CTaHIMOHHBIX,
MIePETOHHBIX,
MHKPOTIPOIIECCOPHBIX H
MArHOCTUYECKUX
CHCTEM aBTOMATHUKH.

IT-o/c

[IpencraBnenue pe3ynbTaTOB
MPAKTUYECKUX W JIA0OPATOPHBIX PadOT.
Beinonnenne — keidica  Ha  aHanu3
uH(pOpMaIIUK O HAYYHBIX JTIOCTHKCHUSIX
B 00JaCTU T€HETUYECKUX TEXHOJIOTHIA,
KJIETOYHOW  WHXXCHEPUHU,  IHILIEBBIX
OMOTEXHOJIOTHIA, MIPE/ICTABIICHHE
pEe3yJIbTaTOB PEIICHUS KEHCOB.

3amura Keiica: MIPE/ICTABIICHHE
pe3ynpTaToOB peueHus KENCoB
(BBICTYILJICHUE C MTPE3EHTAIINEH).
BrinosiHeHne 3a1aHUil TPOMEKYTOUHOU
aTTeCTalUU.
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5. HEPEYEHDB UCITOJIB3YEMbBIX METOA0OB OBYYEHUA

5.1 IlaccuBHbIE:

- JIeKUMU TPaJUIMOHHBIE 0€3 NPUMEHEHHS MYJIbTUMEAUNHBIX CpPEIACTB M 0e3
pa3laTOYHOI0 MaTepHuana;

- IGMOHCTpaIus y4eOHBIX (DUIIbMOB;

- pacckas;

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

- CaMOCTOSITEIbHBIC U KOHTPOJbHBIE pa0OTHI;

- TECTHI;

- YTEHHUE U OTPOC.

(83aumodeticmsaue npenooasameins Kak cyovbekma ¢ 00y4arwumcs Kak 00beKmom
NO3HABAMEILHOU 0esIMeIbHOCNUL).

5.2 AKTMBHbIE U MHTEPAKTUBHbIE:

- aKTHBHBIC M HHTEPAKTUBHBIC JICKITUH;

- paboTa B rpyImax;

- yaeOHas TUCKYCCHUS;

- ICTIOBBIC U POJICBBIC UTPHI;

- ITPOBBIC YIPAKHCHUS;

- TBOPYECKHUE 3aaHMS;

- KpYTJbIe CTOJIbI (KOH(EPEHIINHN) C UCII0JIb30BAHUEM CPEICTB MYJIbTUMEINA;

- pellieHre NpoOIEMHBIX 3a]1a4;

- aHaJIM3 KOHKPETHBIX CUTYaINM;

- METOJ] MOJIYJIBHOI'O 00yYEeHUS;

- 00y4eHHE C UCTIOIH30BAHUEM KOMITHIOTEPHBIX O0YUYAIOIIUX MPOTPAMM;

(83aumooeticmeaue npenooagameisi Kak cydvekma ¢ 00y4arumumMcs Kak cyovbekmom
NO3HABAMENILHOU 0esIMeNbHOCU).
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