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1 OBLIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'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 W TEJIEMEXaHWKAa Ha TPAHCIOPTE (MKEIE3HOIOPOKHOM TpPaHCIOPTE)
(yrBepxmeH mpuka3zoM 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 peanuzamuu paGouell NporpaMMbl MOTYT HCIIOJIB30BaTbCsS  pa3IMYHbIC
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 Ilnanupyembie pe3yabTAaThl OCBOCHHUS YUeOHOT0 IpeIMeTa:

1.3.1 Heapb y4eOHOTO npeamera:

Cognepkanue TporpaMMbl  00II€00pa30BaTEIbHON  JTUCHMIUIMHBI  «BbHOIOTHS
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 OOYYalOIMMHCS CHUCTEMbl 3HAHUW O OWMOJOTHYECKUX TEOPHSIX,
YUYEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, MpaBWIaX, CIyXalluX OCHOBOM ISt

(dbopMHUpOBaHUS TIPEACTABICHUA O ECTECTBEHHO-HAYyYHOW KapTHHE MHpa, O METOoaax
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 SIBICHUS OKPYKAIOIIETO
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
AKOJIOTUYECKOH KYJIbTYpPBL, AJI1 POPMUPOBAHUS HAYYHOTO 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 Y4eOHOI0 NMpeMeTa 00y4arouniics 10J15KeH

yMeTh:

— ONpEeNeNsiTh JKUBbIE OOBEKTHI B TMPHUPOJE; MPOBOJAUTH HAOIIONCHUS 3a
HDKOCMCTEMaMH JUIsl  BBIABICHHS €CTECTBEHHBIX M  aHTPONOIE€HHBIX HW3MEHEHWI,
MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOICHHUI;

— IPOBOJUTH MPOCTEUIINE OMOIOTHUECKUE IKCIIEPUMEHTAIBHBIE UCCIEIOBAHUS C
coOmro/IeHrneM TpaBuil 0€301MacHOro oopaleHus ¢ 00beKTaMu U 000PYAOBaHUEM;

— UCIIOJIb30BaTh HMH(POPMAIUIO OHOJIOTHUECKOTO XapakTepa U3 Pa3INYHbIX
HMCTOYHUKOB,

— MPOTHO3UPOBATh TIOCHEACTBUS CBOEH JEATENBHOCTH IO OTHOUIEHUIO K
OKpYXarollel cpene, COOCTBEHHOMY 3/I0pPOBBIO; OOOCHOBBIBATH M COOJIIOIATH MEPbI
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
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTb  JOCTHDKCHUW  OMOJIOTMUECKONW HAayKM M  TEXHOJIOTHH B
MPAKTUYECKOM  JESTENbHOCTH 4YEJIOBEKa, Pa3BUTHUM COBPEMEHHBIX  MEIMIIMHCKUX
TEXHOJIOTUI U arpoOUOTEXHOJIOTHl.

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

O6mume kommnerenmu (Hanee — OK) u nmpodeccruoHanbHbIe 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)OpMI/lpyeMbIUX O6mue’ JucuMIInHApHbIe®

KOMIIeTeHIUil
OK 01. Bwibupats | JIudHOCTHBIE pe3yabTaThl JOJKHBI OTpakaTb B 4actu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHUW O MECTE€ M POJU OHOJOTHUH
CHOCOOBl  pemIeHus | TPYAOBOTO BOCIIUTAHUS: B CHCTEME HAY4YHOTO 3HaHUS; (PYHKIHMOHAIBHOW TI'PaMOTHOCTHU
3a1a4 - TOTOBHOCTb K TpPYAY, OCO3HaHUE IIEHHOCTH MAacTEepCTBa, | YelOBeKa JUIsl pEHICHUs )KU3HEHHBIX TPOOIIeM.
npodecCHOHATBHON | TpyAoIooue; I[IP6 2.CchopMUPOBAaHHOCTb YMEHHSI PACKPBIBATH COJEPKAHUE
e TEIbHOCTH - TOTOBHOCTbh K AKTUBHOH JAEATEIbHOCTH TEXHOJOTMUYECKOH | OCHOBOIOIATAIONINX OMOIOTUYECKUX TEPMUHOB U MOHSITHI: KU3Hb,
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CHOCOOHOCTbH | KJI€TKa, TKaHb, OpraH, OpPraHu3M, BHJ, HOIMYJSLHS, 3KOCUCTEMA,
K Pa3IMYHbIM | HHULUUPOBATH, MJIAHUPOBATh U CAMOCTOATEIHHO BBHIMONHATH | OMOLIEH03, Obuocdepa; MeTaboan3M (0OMEH BEIIeCTB
KOHTEKCTam TaKylo JIeSITeIbHOCTD; U MpPEBpaIIeHUEe PHEPTUH), TOMEocTa3 (camoperyssiuus), OMOCUHTE3

- HWHTEepeC K pa3iuyHbiM cdepam mnpodeccuoHaIbHON
JESTCIILHOCTH.

MeTanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MTO3HABATEIIBHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNbHO (HOPMYNIHUPOBATh U AKTyaIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

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

- OTIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh apaMeTpPhl

U KPUTEPUU KX JOCTHKCHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTPUBACMBIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBHE PE3YJIHTATOB
MOCITIEACTBHUM JIEATENHHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIeIOBATETBCKOM

U TPOCKTHOW JICATEIHHOCTH, HABBIKAMHU pa3perieHus

ACATCIIBHOCTb, OICHHWBATH
oeisaM, OLCHUBATb  PHCKU

Oenka, CTPYKTypHas OpraHU3alusi XUBBIX CUCTEM, JUCKPETHOCTD,
caMOperyJiLus, CaMOBOCIIPOU3BECHUE (penponykuus),
HACJIEJICTBEHHOCTh, WM3MEHUYMBOCTh, SHEPrO3aBUCUMOCTb, POCT U
paSBI/ITI/Ie, ypOBHeBaFI opraHmaum{.

I[IP6 3.CdhopMUpPOBAaHHOCTH yMEHUS PACKpBIBaTh COJEPKaHUE
OCHOBOIIOJIATAIOIINX OMOJOTUYECKUX TEOPUH U THUIIOTE3: KIETOUYHOMH,

XPOMOCOMHOM, MYTallHOHHOW, 3BOJIOLMOHHOM, NPOUCXOXKIECHUS
YKU3HU U YeJIOBEeKa.
I1P6 4.CpopMHpPOBaHHOCTh YMEHUS pacKpbIBaTh

OCHOBOIOJIararoue OnoornyecKkue 3akoHsl U 3akoHomepHocTH (I
Menpens, T. Moprana, H.MW. BaswioBa, 3. Iekkens,
®. Miomiepa, K. Bbopa),rpanuisl MX NPUMEHUMOCTH K >KHUBBIM
CUCTEMaM.

[IP6 S5.IIpuoGpeTeHne ombITa NPUMEHEHUS OCHOBHBIX METOJOB
Hay4YHOTO MMO3HAHUS, UCTIOIB3YEMbBIX B OMOJIOTHH: HAOIIOICHUS

Y OTMCAHUS KUBBIX CHCTEM, MPOIECCOB W SIBJICHUN; OPTaHU3AIUN U
MPOBEICHUS] OMOJIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHSI THIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXKIY HCCICIYEMbIMU BEIUYHMHAMH,
00BsICHEHUS MOJTYYEHHBIX pe3yabTaTOB
1 (OPMYJIMPOBAHUS BHIBOJIOB C MCIIOJb30BAaHUEM HAYYHBIX TTOHITHH,

2YKa3bIBAIOTCA TUYHOCTHBIE M MeTanpeaMeTHbIe pe3ynbTarhl u3 ®TOC COO, B OpMHPOBAHMH KOTOPHIX y4acTBYeT 00me06pa3zoBaTenbHas AUCIUILIMHA.
3 IucumnnruapHsle (IPEAMETHBIE) PE3YIbTAThl YKA3bIBAIOTCA B COOTBETCTBUHM € UX NMONHBIM nepeuneM Bo ®T'OC COO. Ilpeamernbie pe3ynbTaThl 6a30B0ro yposHs (ITP6)
aymepytotcs B cooTBeTcTBHH PI'OC COO (Ilpuka3z Muno6praayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).




npo0Jem;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJU3UPOBATh 33J1a4y, BBIBUTATh TUIIOTE3Y

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

- aAHAJM3WPOBATh IIOJIYYCHHBIC B XOJC PEHICHUS 3aJa4uu
pe3yNbTaThl, KPUTUYECKH OILIEHUBATh HX JOCTOBEPHOCTb,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;
pa3pabarbeIBaTh IUIAH PEHICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMCIOIINXCS MaTePHAIIbHBIX U HEMATEPUAIBHBIX PECYpPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

U MPAKTHYECKYI0 00J1aCTH )KU3HEICITCILHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIIBHUraTh HOBBIC HJICH,
MOJIXOJIbI U PEIICHUS

npeajaratb OpUIrHHAJIbHBIC

TEOPHI U 3aKOHOB.

I[MP6 6.ChopMUpOBAaHHOCTh YMEHHSI BBIACISATH CYIICCTBCHHBIC
NPU3HAKH BUPYCOB, KJIETOK MPOKAPUOTH IYKAPUOT; OTHOKICTOYHBIX
U MHOTOKJIETOYHBIX OpPraHU3MOB, BHJOB, OHMOIE€OIICHO30B H
OKOCHCTEM; OCOOCHHOCTH IpOIECCOB OOMEHa BEUIeCTB U
MpeBpaIleHs] YHEPTUU B KIETKE, (DOTOCHHTE3a, IIIACTUYECKOTO H
JHEPreTU4YecKoro  oOMEHa, XEMOCHHTE3a, MHUTO3a, Meko3a,
OIUTOJIOTBOPEHUS, PA3BUTHUS M PA3MHOXKEHUS, WHIAHBHIYAILHOTO
pa3BuUTHs oOpraHu3Mma (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.

[1P6 7.ChopMUpOBaHHOCTh YMEHUS IPUMEHSTD MMOTYYCHHbBIE 3HAHUS
Ui OOBSICHEHHsT OHMOJOTWYECKHX MPOIECCOB M SIBICHUH, JUIA
NPUHATHS TPAKTHYECKUX PEIICHUH B MIOBCEIHEBHON YKU3HU

C Lenblo obecrieueHus: 0€30MaCHOCTU CBOETO 37J0POBbSI U 3JJ0POBBS
OKPY>KaIOIIUX JIFOACH, COOI0IEHNs 3JI0POBOTO 00pasa KU3HU, HOPM
IPaMOTHOTO TIOBEACHUS B OKpYXKalOIled MNPUPOIHONW cpene;
MOHWMaHWEe  HEOOXOJAWMOCTH  HCIIONB30BaHHUSA  JOCTIIKEHHH
COBpPEMEHHOW OHONOTMHM M OWOTEXHOJIOTUH MM PAlMOHAIBHOTO
MIPUPOIOTIOIB30BAHHS.

ITP6 8.CchopMupoBaHHOCTH YMEHHSI pelIaTh OMOJOTHYECKHE 3aauH,
COCTaBJISITh TCHOTHITHYECKUE CXEMBI CKPEIIUBAHUS

JUIS pa3HBIX THUIIOB HACIEJAOBaHUS TPU3HAKOB Y OpPraHU3MOB,
COCTABIIITh CXEMBI TEPEHOCA BEIIECTB M DHEPTHH B JKOCHCTEMax
(uernu muTaHus, MUIIEBLIE CETH).

I[TP6  9.ChopMuUpOBaHHOCTL yMEHHH KPUTHYECKHA OIEHUBATH
nHpopMalUi0  OUMOJIOTUYECKOTO  COACpX aHHS,  BKIIOYAIOIIYIO
TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IMIHBIX HMCTOYHUKOB (CpeicTBa
MaccoBoi  WHGOpMALMK,  HAYYHO-TIOMYJSPHBIE  MaTEpHAIIb);
WHTEPIPETUPOBATH ATUYECKHE ACTICKTBI COBPEMEHHBIX
WCCIEIOBAaHUM B OWONOTHHM,  MEIUIIMHE, OUOTEXHOJOTHUH;
paccMaTpuBaTh rio0anbHbIe HKOJIOTUIECKUE POOIEeMBI

COBPEMEHHOCTH, JOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
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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.
Ucnonb3oBathb
COBPEMEHHBIC
CpeacTBa  IIOMCKa,
aHajamn3a

U UHTepIpeTaIuu
uH(popMaluu

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

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

-c(hopMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HayKd W OOIIECTBEHHOU
NPAKTUKHA,  OCHOBAaHHOIO  Ha  JWaliore  KYJBTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B TIOJIUKYJIBTYPHOM MHpE.

MertanpeaMeTHbIe Pe3yIIbTaThl JOJDKHBI OTPAXKATh:
OBnajieHWe YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NENCTBUSIMU:

B)paboTa ¢ MHpOpMaLuei:

- BJIaACTH HaBbIKaMH MOJIYYCHU I/IH(bOpMaI_II/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIBbHO
OCYHICCTBIIATDH ITOUCK, aHaJIu3s, CUCTCMaTu3almro

U UHTEPIIpETalMIi0 MHPOPMAIIUU PA3IUYHBIX BUJOB U (opM
IIPEICTABIICHNUS;

- OIIEHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTH HH(pOpMaIuH,
€€ COOTBETCTBHUE MIPABOBLIM ¥ MOPAJIbHO-ITUYECKUM HOpMaM

ITP6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE M POJTU OUOIOTHH

B CHCTEME HAay4yHOro 3HaHUA; (YHKIUMOHAIHLHOM TI'PaMOTHOCTH
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIEM.

[TP6 7.ChopMHUpOBaHHOCTH YMEHUS IPUMEHATD MMOJTyYECHHBIC 3HAHHS
Ui OOBSICHEHHsT OHMOJOTMYECKHX MPOIECCOB M SIBICHUH, IS
NPUHSTUS TPAKTUYECKUX PEUICHUH B OBCEAHEBHON KU3HU

C 1eNbl0 o0ecriedeHns: 0€30IMacHOCTH CBOETO 3I0POBbSI M 37J0POBbS
OKPYKaIOIIUX JF0JIeH, COOMIOACHHS 3I0pOBOr0O 00pa3a >KU3HH, HOPM
rpaMOTHOTO MOBEAEHUS B OKPYXKAIOIIEH MPUPOJHON CpEJE;
NOHMMAaHHE  HEOOXOIMMOCTH  HCIIOJIb30BAHUA  JTOCTHXKEHUU
COBpPEMEHHOM Ouosorun M OUOTEXHOJOTUN MJIs PALUOHAIBHOIO
IPUPOJIOTIOIH30BAHUS.

[MP6 10. CdopMupoBaHHOCT, YMEHHH CO3/1aBaTh COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOLIECHHS Ha OCHOBE OHOJIOrMYECKON
nH(}OPMALIUK U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIB30BaTh
HOHATHIHBIN anmapaT 61MoI0run

OK 04. O¢ddexTuBHO
B3aMMO/IEHICTBOBATh
u paboTaTh

B KOJIJICKTHBE

¥ KOMaH e

JImgyHOCTHBIE pe3yabTaTthl AOJKHBI OTpa)aTb B 4YaCTH.

LEHHOCTH HAYYHOTO TIO3HAHUA: OCO3HAHHE LEHHOCTHU
HAay4yHOM  JESATENbHOCTH, TOTOBHOCTh  OCYILECTBIATH
MIPOEKTHYIO Hu HCCIIEI0OBATENBCKYIO JIeITEILHOCTD
VHJIUBUYAIBHO U B TPYIIIE.

MeranpeamMeTHbIe PE3YyabTAThI JOJKHBI OTPAXKaTh:
OsmageHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMH
JEUCTBUSIMU:

0) cOBMECTHAsI IESITEIIbHOCTb:

- IOHUMATb U UCTIOJIB30BaTh MPEUMYILECTBA KOMaH/IHOM

Y MHIUBHIyaJIbHOM paboTHI;

- OpUHUMATh LM COBMECTHOW  JEATENbHOCTH,
OpraHU30BBIBATh M KOOPAUHUPOBATh JCHCTBUS

[TP6 S5.IIpuoOpeTeHue oOmbITa NPUMEHEHHS OCHOBHBIX METOOB
HAy4YHOTO TO3HAHUS, HCIONb3yeMbIX B OHOJIOTHUU: HAOMIOJIEHUS U
OTIMCAHUs JKUBBIX CHUCTEM, MPOIECCOB U SIBJICHWUW; OpraHU3alud U
MPOBEICHUS] OMOJIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHSI THIIOTES,
BBISIBIICHUSI 3aBHCHMOCTH MEXIYy HCCIEIYEMbIMU BEITUYUHAMHU,
00BSICHEHUS OTYYCHHBIX PE3YIbTATOB

1 (GOpMYJIIMPOBAHUS BHIBOJIOB C MCIIOJb30BaHUEM HAYYHBIX TTOHITHH,
TEOPHl 1 3aKOHOB




0 €€ JIOCTIKEHHUIO: COCTaBIATh IUIaH  JCHCTBHIA,
pacupenensiaTb poiad € YYETOM MHEHHUM YYaCTHUKOB
00CYyXJ1aTh pe3ybTaThl 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(OpMHUPOBAHHOCTH
HKOJIOTUYECKOM KYJIbTYpbl, IOHUMAHUE BIMSHUSA COLUAIBHO-
9KOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM

U COLUAIbHOI Cpesbl, OCO3HAaHHE INIOOAIBHOTO XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHAPOBAaHWE U  OCYLIECCTBICHUE  JICUCTBUM B
OKpYXKaloIllel cpelle Ha OCHOBE 3HAaHMs LIeJIeH yCTOMYNBOIO
pa3BUTHUS YEIOBEYECTBA;

- AKTHUBHOC HCIIPUATHUC ILGIZCTBHIZ, INPUHOCAIIUX BPCO

I[IP6 5.[TpuoOpereHue oOmbITA MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIOIEHUS

Y OIMCAHUS KUBBIX CHCTEM, MPOIECCOB U SIBJICHHIA, OpraHU3alluu 1
POBEJCHUS OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABM)KEHUS TUIIOTES,
BBISIBJICHUSI 3aBUCUMOCTH MEXKIY WCCIEAYEMbIMH BEITUYHMHAMH,
00BSICHEHUS MOTYYCHHBIX PE3yJIbTaTOB

U (hOpMYJIMPOBAHHMSI BBIBOJIOB C UCTIOJIH30BAHUEM HAYIHBIX TTOHATHH,
TEOpUH U 3aKOHOB.

[IP6 6.ChopMUpOBAaHHOCTH YMEHHS BBIACIATH CYIICCTBEHHBIC
IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOTU DYKAPUOT; OJHOKICTOYHBIX

OepexIInBOro OKpY’KaroIlleH cpeae; U MHOTOKJETOYHBIX OpraHMW3MOB, BHJIOB, OHMOI€OLEHO30B U
IIPOU3BO/ICTBA, - YMEHHE IIPOrHO3UPOBATh HeOJIaronpusTHbIE | SKOCUCTEM; OCOOCHHOCTH  IPOLECCOB OOMEHa  BEUIeCTB U
3P PEeKTHBHO HKOJIOTHYECKUE TIOCIEACTBUS MPEINPUHIMAEMBIX JICHCTBHIA, | PEBPAIICHUsI SHEPrUM B KJIETKE, (OTOCHHTE3a, IUIACTHYECKOTO M
JEICTBOBATH IIpeI0TBpallaTh UX; SHEpreTM4eckoro  oOMEeHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
B YpE3BBIYANHBIX | - PACIIMPEHUE ONBITA  JEATEIIBHOCTH  JKOJOTHYECKOW | OIUIOJOTBOPEHHMS, PA3BUTHS W PA3MHOXKEHUS, WHJIUBHIYaJIbHOTO
CUTYaLUAX HaIpPaBJIEHHOCTH. pa3BUTHS OpraHu3Ma (OHTOTreHe3a), 60pbObI
MeranpeameTHble pe3yabTaThl TOJKHBI OTPaXKaTh: 3a CYIIECTBOBAaHUE, €CTECTBEHHOIO0 OTOOpa, BHI000pa30BaHUs,
OBnanenne YHUBEpCaIbHBIMU KOMMYHHKATHBHBIMH | IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelae OOWTaHUs, BIUSHUS
JIEHCTBUSIMU: KOMIIOHEHTOB JKOCHCTEM, AHTPOITOT€HHBIX W3MEHEHUHN
0) COBMEeCTHas JEATEIbHOCTD: B DKOCHUCTEMAaxX CBOEH MECTHOCTH,
- MOHUMMaTh W HCIOJIb30BaTh IPEUMYyIIeCTBAa KOMaHJHOM | KpYrOBOpOTa BEIIECTB U MPEBpalleHNe SHEPTUU B Onocdepe.
Y MHIUBU1YaJIbHON pabOThI; I1P6 7.CchopMUpOBaHHOCTb YMEHHUSI IPUMEHSTH MOJIy4YE€HHbIE 3HAHUS
-  [pUHUMATh  1[eJIM  COBMECTHOM  JEATEIbHOCTH, | 11 OOBACHEHUS OHOJOTMYECKHX TMPOIECCOB U SIBICHUH, UId
OpraHU30BBIBATH u KOOPAMHHUPOBATH JNEUCTBUS | IPUHATHUS IPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOW JKHU3HU
0 €€ JIOCTIKEHHUIO: COCTaBJIATh IUIaH JEWCTBUM, | C LeNblo obecreueHus] 0€30MacHOCTH CBOETO 370POBbSI U 370POBbS
pacrpenesiaTh poJM € Y4eTOM MHEHMH YYaCTHHMKOB | OKpPYKAarOIIMX JIO/IEH, COONIIOIEHHs 30pPOBOTO 00pasa KU3HH, HOPM
00CyXJ1aTh pe3ybTaTbl COBMECTHOM pabOTHhI IPAMOTHOIO IIOBEJEHUS B OKPYXKAIOUIEH NPHUPOAHOU Cpene;
MOHMMaHHE  HEOOXOJMMOCTH  MHCIONB30BaHUSA  JOCTHXKEHHMH
COBPEMEHHOW OMOJOTMH W OMOTEXHOJIOTHH i1 PariOHAIHHOTO
IIPUPOIOIOJIB30BAHUS
ITK 2.1. | JInuHOCTHBIE pe3ynbTaThl JAOJKHBI oTpaxarh B dyactu: | [IPG 7.ChopMupoBaHHOCTh YMEHUS IPUMEHSTDH MOTYYEHHbIE 3HAHUS
OcyiecTBiATh HKOJIOTUYECKOTO BOCIIUTaHHUS: - c(OPMHUPOBAHHOCTD | UIsI OOBACHEHHs] OMOJOTHMUECKUX TIPOLECCOB W SBJICHUH, IS
OINpeeIIeHUE U | DKOJIOTUYECKOU KYJIbTYpBl, IOHUMAHNUE BIHMSIHHS COUUAIBHO- | IPUHATHUS NPAKTHYECKUX PELICHUH B TIOBCEAHEBHOM KU3HU




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

SKOHOMMYECKHX MPOLIECCOB HA COCTOSHUE IPUPOIHON

U COIMAJIBHON Cpelbl, OCO3HAHHE TII00AJBHOTO XapakTepa
9KOJIOTUYECKUX MPOodIIeM;

- IUIAHUPOBAaHUWE U  OCYLICCTBICHUE  JICUCTBUH B
OKpPYXKaloIllel cpelle Ha OCHOBE 3HAHMS LIEICH YCTOMYMBOTO
Pa3BUTHS YEJIOBEUYECTBA;

- AKTHBHOE HEINpUATHE JIEUCTBUH,
OKpYXKarolleH Cpee;

- YMEHHE IIPOrHO3UPOBATh HeOJIaronpusTHele
JKOJIOTUYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX JEHCTBHM,
IIPEeIOTBpallaTh UX;

- pacliupeHue  OmbITa
HaIpPaBJIECHHOCTH.

IIPUHOCAIINX BpPE

JIEITCILHOCTH  DKOJIOTHYECKOM

C Lenblo obecrieueHus: 0€30MaCHOCTU CBOETO 37I0POBbSI U 3JJ0POBBS
OKPYKAIOIIUX JIFOJIEH, COOMIOACHHS 3I0pPOBOTO 00pa3a >KU3HH, HOPM
rPaMOTHOTO TIOBEIEHUS B OKpYXKalolllell MPUPOIHON  Cpere;
MOHMMAHUE  HEOOXOJMMOCTH  HWCIIOJNB30BAHHUS  JIOCTHXKCHUMN
COBpEMEHHOM Ouooruu M OWOTEXHOJIOTUH MJIsi PALMOHAIBHOIO
MIPUPOIONIONB30BaAHUS.

I[IP6  9.ChopMHUpPOBAaHHOCTL yMEHHH KPUTHYECKH OICHUBATH
uHpOpMaIMIO  OMOJIOTUYECKOTO  COJACP)KaHMs,  BKIIOYAIOIIYIO
IICEBAOHAYYHBbIE 3HAHMUS W3 pA3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBoi  WMHGOpPMAIUU,  HAYYHO-TIONMYJSPHBICE  MaTepUalbl);
UHTEPIPETUPOBATD ITHUYECKHE ACTIEKTHI COBpPEMEHHBIX
UCCIEIOBAHMI B OWMOJIOTHMH,  MEAUIMHE, OHOTEXHOJIOTHUU;
paccMaTpuBaTh r106anbHbIC HKOJIOTHUECKHE poOIeMBI
COBPEMEHHOCTH, JOPMHUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIHIO.




2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEAMETA

2.1 O0beM yueOHOrO npeaMeTa U BUAbI y4eOHO# padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 72
B T.4.
O0bém o0pasoBaTebHOI NPOrpaMMbl YU4eOHOI 1M CUMILIMHBI (TPeaMeTa) 61
B T.4.
Ocnoenoe cooeprcanue 51
B T.4.
TeopeTudeckoe o0yueHue 39
MIPaKTUYECKHUE 3aHATUSI 10
J1ab0paTOPHBIE 3aHIATHS 2
Ilpogpeccuonanvro-opuenmupogannoe cooepicanue 10
B T.4..
TeopeTudeckoe o0yueHue 2
MPAKTUYECKHUE 3aHATHS 6
nabopaTOpHbIE 3aHATUS 2
CamocrosTebHas padoTa o0yqaromerocs (Bcero) 11

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




2.2 TemaTnuyeckuii I1ad u coaepxanue ydeonoro npeagmera OYIIL.13 buonorus

H 4 dopmMupyemblie
anMeHoBaHue pasaesioB | Conep:kanue yueOHOro Matepuaja (0CHOBHOe H IPOo(ecCHOHATBHO OPHEHTHPOBAaHHOE)", 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 H 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
XapAKTEePUCTHKA KU3HH | IPYTUMH €CTECTBEHHBIMU HayKaMu, (Quiocopuei, penurueii, STUKOW, ICTETUKON M MPaBOM.
Ponp Ouonmorun B (OpMHpPOBAaHHMU COBPEMEHHOW HayuyHOW KapTuHbel Mupa. Cucrema
OMOJIOTUYECKUX HAYK.
Mertoabl MO3HaHMS KHMBOH NpHUPOAbl (HAOMIONEHHE, HKCIEPUMEHT, ONMCAHUE, HU3MEpEHHE,
KJIacCcU(UKaIUs, MOJCITUPOBAHKE, CTATUCTHYECKAss 00pab0TKa JTaHHbIX).
JKusele cucteMsbl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus 6uonoruu. OTauyue >KUBBIX CUCTEM OT
Heoprannyeckoi npupojpl. CBolcTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHU Opranuzanuy OMOCHCTEM: MOJIEKYISIPHO-T€HETUUECKUM, KIIETOUHBIN, OpraHn3MEeHHBbIH,
NONYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIH (OMOreo1eHOTHYEeCKH), GMOC(hEpHBIH.
CamocrosiTesbHast padoTa o0y4yarommxcs Nel 1
1. 3anonHeHue TaONMIIBI C ONMHUCAHUEM METOJ0B MUKPOCKOIMPOBAHUS C UX JOCTOWHCTBAMM U
HEJ0CTaTKaMHU.
2. 3anonHeHue Tabnuibl «Bkiaj ydeHbIX B pa3BUTHE OMOJIOTHI.
3. 3anosHeHHEe CPaBHUTEIBHOM TaOJIMIbI CXO/ICTBA U PA3IUYUNA )KUBOTO M HEXKHUBOTO.
Pa3znen 2. XuMuyecKkmii COCTaB M CTPOEHNE KJIETKH 6 OK 01, OK 02,
Tema 2.1. 2 OK 04
XHMMHYECKHUIl cOCTAB Coaep:xanue yueOHOIro MaTepuasia 1

KkJeTrku. Boga

XHUMHUYECKHM COCTaB KJIETKH. XHUMHUYECKHE DJICMEHTHI: MAaKpO3JICMCHTBI, MUKPO3JICMCHTHI.

4O6pa3OBaTeHLHa${ OopraHu3zanus BIpaBe CaMOCTOATCIbHO OIPEACIIATH MOCICAOBATCIIBHOCTD U3YUYCHU PA3JICIIOB U TEM, BXOIAIINX B HUX, a4 TAKIKE NEpepacupeAC/sATh KOJINICCTBO
YacoB Jis1 OCBOCHUA 06y‘{aIOIlII/IMI/ICSI y‘l€6HOI‘O Marepuajia, € Y4Y€TOM JIOTMKH q)OpMPIpOBaHI/IH MNpeAMETHBIX PpE3yJIbTaTOB, 06IIII/IX u HpO(i)eCCI/IOHaHLHI)IX KOMHeTeHHHﬁ,
MEKIPEAMETHBIX CBsI3CH C ApYTruMHr JUCHUIIMHAMU 061H606p330BaT6J'H)H01"0 u O6III€HpO(1)€CCI/IOHaHLHOFO IIUKJIOB yq€6HOFO mrana OIl.
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H MUHEpPAJIbHbIE

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

BelllecTBa [Tonnep)kaHue OCMOTHYECKOT0 OasiaHca
IIpakTuyeckoe 3ansaTue Ne 1
buonoruueckass poiab MUHEpPAIbHBIX BEIIECTB B  O0OCCHEYEHUH KU3HEICATEIbHOCTH
OpPraHu3MOB, MTPOSBIICHUS AHcOaTaHCca MUHEPAIBHBIX 2JIEMEHTOB

Tema 2.2. Coaep:xaHue y4eOHOro MaTepuaJia

Buojgornyeckun BaskHbIe
XHUMHYECKHE COeTMHEeHUSA

benku. CoctaB u crpoeHue O0enkoB. AMHUHOKHUCIOTBI — MOHOMeEpH! OeikoB. He3ameHuMmsble U
3aMEHHUMBIC aMUHOKHUCIIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpPBI OEIKOBOMA
MOJICKYJIbl (II€pBUYHAs, BTOPUYHAsA, TPETUYHAs M YETBEPTHUYHAs CTPYKTYpa). XUMHUYECKHE
cBoiictBa OenkoB. buonormueckue Qynkuun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanu3zaropel. CTpoeHue QepMeHTa: aKTUBHBIH LEHTp, cyOcTpaTHas CHeUu(pUYHOCTb.
KodepmenTtsl. Buramunsl. OTiinuust epMEHTOB OT HEOPTraHUYECKUX KaTaIH3aTOPOB.
VYraeBoasl: MOHOcaxapuibl (TJIroKo3a, pubo3a U J1€30KCHpuO03a), Aucaxapuibl (caxaposa,
JIaKT03a) M MoJiMcaxapuabl (Kpaxmal, TIJIMKOTeH, LeJUIoio03a). buonornueckue ¢QyHKIUH
yrieBooB. Jlunuasl: Tpuraunepuasl, Gochoaunuast, crepoussl. I'napoduabHo-ruapoPoOHbIe
cBolicTBa. bruonornueckue GpyHkiuu munuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB M JIMIIHAIOB KaK
ucrounnkoB sHepruu. Hykneunnosbie kuciotsl: JJHKu PHK. Hykneotuast — moHOMEpHI
HykienHoBbIX KuciaoT. Ctpoenue u ¢ynkuumm JHK. Crpoenne m ¢ynxumum PHK. ATO:
CTpoeHue U (PYHKIIUU

JlaGopaTopnas padora Nel (Ha BeIOOp TIpenoraBaTesi)

«Omnpenenenne Butamuaa C B IPOTYKTax MUTAHUS»

i «OnpeneneHne HATMIHs KpaxMaia B IPOJIYKTaxX MHTaHUS

wi  «'uapodunsHO-TUAPOGOOHBIE CBOHCTBA JTUMMIOBY WK «VI3ydyeHHe KaTaluTHYeCKOi
aKTUBHOCTH (pepMEHTOB (Ha MpuMepe aMuiIa3bl WM KaTajlas3bl)»

Tema 2.3.
CTpykrypHoO-
(pyHxkuuoHaIbHaA
OPraHMu3auMs KJIETOK

Coaep:xaHue yueOHOro MaTepuaJia

[uronorus — Hayka o kietke. Kierounas reopust — nmpumep B3auMoAeicTBUA UJiel U (DakToB B
Hay4YHOM ITO3HAHUHU. METObl U3yUEHHUS KIIETKU.

Krnerka xak nenoctHas »xuBas cucrema. OOmive NpU3HAKU KIETOK: 3aMKHYTas HapyKHas
MemOpana, monekynsl JJHK kak renetnueckuit anmapar, cuctemMa CUHTe3a Oernka.

Tunsl  KkJeTOk: JykapuoTHdeckass U npokapuotuyeckas. (OCOOEHHOCTH  CTPOEHHUS
npokapuoTHuuecko kietku. Kierounas creHka Oakrtepuil. CTpoeHHE HSYKapHOTHUECKOM
kJeTkd. OCHOBHbBIE OTJIMYHUS PACTUTEIBHOM, )KUBOTHOW M rpuOHON KieTkU. [loBepxHOCTHBIE
CTPYKTYpbl KJIETOK— KIJIETOYHas CTEHKa, TIJUKOKanuke, uX GQyHkimuu. Ilnasmarnyeckas
MeMOpaHa, €€ CBOMCTBA M YHKIIUH.
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[utomnazma u ee opraHouasl. OmgHoMemOpaHHble opraHouabl kieTku: OIIC, ammapar
lNonpmxu, nuzocombl. [loayaBTOHOMHBIE OpPraHOMIBI KJIETKHA: MUTOXOHJIPUH, TIUIACTUIBI.
[Ipoucxoxaenne MHUTOXOHApUNA u Iutactud. Buasl mimactua. HememOpaHHBIE OpraHOUBI
KJICTKA: PHUOOCOMBI, KIIETOYHBIM IIEHTP, IEHTPUOJIN, PECHUYKH, KIYyTUKA. DyHKIHUU
OpPraHouOB KJIETKU. BkitoueHus.

SAnpo — perynaropHsiii 1HeHTp kieTku. CTpoeHue sjpa: sjepHas 000JouKa, Kapuoruia3ma,
XPOMAaTHH, SAPHIIIKO. XpOMOCOMBI. TpaHCIIOPT BENIECTB B KJIETKE

JlaGopaTopHas padora Ne2 (Ha BEIOOD ITpero1aBaTes) 1
«CtpoeHue KIeTKM (pacTeHusi, *XMBOTHbIE, TI'pHObl) M KJIETOYHBIC BKIIOYEHHs (Kpaxmail,
KapOTUHOUIbI, XJIOPOILJIACThI, XPOMOILIACTHI)»
win «M3ydeHue CTpoeHUs: KJIETOK PACTEeHWM, *KUBOTHBIX M OakTepuil 1Moj MUKPOCKOIOM Ha
rOTOBBIX MUKpOIIpenapaTax u X OIMMCAHUE»
win «IIpoHuniaeMocTs MeMOpaHsbl (IJ1a3MOJIN3, AETIa3MOIIH3)
Paznen 3. ’Ku3zHenesiTeIbHOCTb KJIETKHU 6 OK 01, OK 02,
Tema 3.1. Coaep:xaHue y4eOHOIro MaTepuaJia 3 OK 04
OO0MeH BelecTB OOmeH BelecTB, WM MeTa0oJU3M. ACCUMUIALUS (IJTACTUYECKUN OOMEH) M JAUCCUMUIISIUS 2
U NpeBpallieHue JHePIrun | (dHepreTuyeckuii oOMeH) — JABE CTOPOHBI €JMHOrO IMpolecca meradonusma. Poib 3akoHOB
B KJIeTKe COXPAaHEHHs BeIeCTBA M JHEPrMM B IMOHUMAHUM MeTalboim3Ma. Tumbl OOMEHa BEIECTB:
aBTOTpoHBIH U rerepoTpodHbIii. Ponb ¢epmeHTOB B 0OMEHEe BeIIeCTB M IpPEBpallleHHH
sHepruu B Kierke. dDorocuHrte3. CBeroBas M TeMmHOBas (as3pl ¢orocuHTe3a. Peakuuu
dotocunTe3a. IddexTruBHOCTH (hoTOCHMHTE3a. 3HaYeHHE (POTOCHHTE3a AJS JKU3HM 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 KieTKke. PaciiernieHne BelecTB, BBIJIEIEHUE U aKKyMYJIMpPOBAaHUE
SHEPruu B KIETKE. DTalbl 3Heprernyeckoro obOmeHa. [nmkonus. BpokeHuen ero BHIBI.
KucnopoaHoe okuciaeHue, Win KieToyHoe abixaHue. OxucnutenbHoe (ochopuarpoBaHue.
O} beKTHBHOCTH DHEPTETUHIECKOTO OOMEHA
CamocrosiTesibHas padora o0y4yarommxcs Ne2 1
3anojaHeHne CpaBHUTENbHOM TaOJINIIbl XapaKTEPUCTUK TUIIOB OOMEHA BEIECTB
Tema 3.2. Coaepxanue yueOHOro MaTepuaia 2
Buocunres 6esnka Peaknuu marpuyHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzamms reneruueckoit 1

nHpopManuu B KieTKe. ['eHeTuuecKuid KoJ M ero cBoWCTBA. TpaHCKPUIIMS — MaTPUUYHBIHA
cuire3 PHK. Tpancnsamuss — OuocunTe3 Oenka. Oranbl  TpaHcnsauuu. Kopampoanue
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aMUHOKHCIIOT. Posib prbocom B GrocuHTE3e Oenka

IIpakTnyeckoe 3ansaTne Ne2
Pemenne 3a1a4 Ha onpeesIeHue N0CIEN0BaTENbHOCTH HYKICOTHIOB

Tema 3.3.
Bupycsbi

Coaep:xaHue y4eOHOIro MaTepuasia

Hexnerounsie popmbl sxu3Hu — BUpychl. Mctopusi oTkpbeiTus BupycoB (/[. M. MBaHOBCKwUit).
OCOOEHHOCTH CTPOEHUSI M KU3HEHHOTO LUKJIa BUPYCcOB. bakrepuodaru. bonesnu pacreHuid,
KMBOTHBIX U UY€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHnoznedunura yenoseka (BUY) —
B0o30yautens CIINa. [lpoduiaktuka pacnpocTpaHeHUs: BUPYCHBIX 3a001€BaHUi

Paznen 4. PasMHoOKeHN e M HHAMBHAYAJLHOE PA3BUTHE OPraHU3MOB

Tema 4.1.
Ku3HeHHBIN UK
KJIEeTKH

Conep:xaHue yueOHOro Marepuaa

Knerounelii 1Mki, WM KU3HEHHBIM LUK KieTku. MHrepdaza u wmwuros. Ilpoueccsl,
nporekarmue B uHrepdasze. Permukanus — peakuus marpuunoro cuaresa JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIN HabOp — KapuoTUN. JMIUIOMAHBIA U TarJIOMJAHBIA XPOMOCOMHBIE
Habopsl. XpomaTuabl. L{uronornyeckue OCHOBBI Pa3MHOKEHUSI M MHIUBUIAYaJIbHOTO Pa3BUTUS
opranusmoB. [lenenue kineTku — Mmuto3. Craguu Mmurtosa. [lponeccsl, nporcxoasiue Ha pa3HbIX
cTaauax MuTo3a. buonornueckuit cmpica mutosa. [IporpaMmmupyemast rubesb KIETKH - allonTo3

I NY BN

CamocrosiTesibHas paboTa odyyarommxcs Ne3
Pa3pa0oTka JeHTbl BpEMEHHU >KU3HEHHOTO ITUKJIA 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. MIcKycCTBEHHOE KIIOHUPOBAHHME OPraHU3MOB, €0 3HAUEHUE NS CEJIEKIINH.
[TonoBoe pa3MHOXEHHE, ero oTiauuus oT Oecmosioro. Meiio3. Cragun meiioza. Ilpoueccsl,
IIpoucxojsamue Ha craausx wmeiosa. lloBemenme xpomocom B Meinose. Kpoccunrosep.
buonoruueckuii cmpica 1 3HaueHHE Meilo3a. ['ameroreHe3 — mpouecc 00pa3oBaHUs MOJIOBBIX
KJIETOK Y >KUBOTHBIX. [lo0BBIE ene3bl: CeMEHHUKH U sSMuHUKU. OOpa3oBaHUE M pa3BUTHE
MOJIOBBIX KJIETOK — TraMeT (CIepMaTo30M[], SHIEKIEeTKa) — CIHepMaTOreHe3 M OOIEHE3.
OcoOeHHOCTH CTPOEHUS SIMIIEKIIETOK U criepMaTo3ouaoB. OmnogorBopenue. [lapreHorenes.

CamocrositesibHas padora o0yuarmuxcs Ned
3anonHeHre TaOIMIBI C KPAaTKOM XapaKTepUCTHUKOW U mpumepamu (OpM pa3MHOKEHHS
OpPraHn3MOB

Tema 4.3.
NuauBuayansHoe
pa3BUTHE OPraHU3MOB

Coaep:xxaHue yueOHOIro MaTepuaJia

NunuBunyanpHOE pa3BuTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3). DTalbl
SMOpPUOHAILHOTO Pa3BUTHS y TO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHWE, TacTpyJslus,

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

IIpakTu4yeckoe 3ansitue Ne3
WNudexknronnsie 3a00JieBaHUsS W JMHAEMHUUM B HCTOPHHU YEJIOBEUECTBA. BaKuuHaIUs Kak
npoduIaKkTiKa MHPEKIMOHHBIX 3a00J€BaHUA

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 3amauuM reHETUKH. Pojb HUTOJOTMHM M 3MOPHOJOTHMU B CTAHOBJICHHUH TI'CHETHKH.
Bxnag poccuiickux W 3apyO€KHBIX YUEHBIX B pa3BUTHE TE€HETUKH. MeToAbl TeHETHUKH
(rHOpUIOJIOTUYECKHUN,  IUTOICHETHYECKUHM,  MOJICKYJISIPHO-TCHETHUECKUH). OCHOBHBIE
TCHCTUYCCKUC ITOHATHUSL. FGHGTI/ILICCKB.SI CHMBOJIMKA, I/ICHOJII)3y€Ma$I B CXEMax CerIlII/IBaHI/If/'I.
3aKOHOMEPHOCTH HaclieZIOBaHUs MPU3HAKOB, ycTaHOBIeHHbIE ['. Mennenem. MoHorubpuanoe
CKpeIMBaHWE. 3aKOH  eQUHOOOpasus TUOpPUAOB  IMEpBOro  MoKoyieHus.  [IpaBmiio
JTOMUHUPOBaHMUA. 3aKOH paclICIUICHUs NpH3HAaKoB. ['umore3a 4yucTtoThl Tamer. llomHoe u
HEMOJIHOEe JOMHUHUpPOBaHHE. JUTHOpUIHOE CKpenuBaHre. 3aKOH He3aBUCHMOTO HACIICAOBAHUS
npu3HakoB. llUToreHeTnyeckue OCHOBBI JTUTHOPHAHOTO CKpEIIMBaHUSA. AHAIU3HPYOIIEe
ckpemuBaHue. Vcronp30BaHNEe aHATM3UPYIOMIETO CKPEIIMBAHUS JIJIS ONPEACICHHUS TeHOTHIIA
ocobu

(N5

IpakTuyeckoe 3ansaTue Ned

Pemenue 3amau Ha omnpeneneHre BEPOSATHOCTH BO3HUMKHOBEHMS HACIIEICTBEHHBIX IPU3HAKOB
Mpd  MOHO-, [IM-, TOJUTHOPUIHOM U aAHAJIM3HUPYIONIEM CKPEIIUBAaHUHU, COCTaBIICHUE
TEHOTUIIMYECKUX CXEM CKPEIIMBAHUS

Tema 5.2.
CuenjieHHoe
HacJieJ0OBaHHe
NPU3HAKOB

Conep:xaHue yueOHOro MaTepuaJia

CueruieHHOe HacienoBanue npusHakoB. Pabota T. Moprana mo CrerieHHOMY HacJieI0BaHHUIO
reHoB. Hapyienue cuemyieHus reHOB B pe3yJbTaTe KPOCCHUHTOBepa. XPOMOCOMHAs TEOpHs
HAaCJEACTBEHHOCTH. | eHeTHUeCKne KapThl.

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

IIpakTHyeckoe 3ansaTHE NeS

Pemenue 3amad Ha ONpeACIICHUEC BCPOITHOCTH BO3HUKHOBCHHSA HACIICACTBCHHBLIX MNPU3HAKOB

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

CamocrosiTesibHas pabora o0yyarommxcs NeS 1
Pa3pabotka rinoccapus
Tema 5.3. Coaeprxanue yueOHOIro MaTepuaJa 3
3aKoHOMepHOCTH W3menunBocTh. Buibl U3MEHUYMBOCTH: HEHACNEACTBEHHAs W HacieAcTBeHHas. Poib cpensl B 2
H3MEH4YHBOCTH HEHACJICICTBEHHON HW3MEHYMBOCTH. XapakTEPUCTHKA MOIU(PHUKAIMOHHON HM3MEHYHBOCTH.
Bapuanuonnslii psa v BapuannonHas kpusas. Hopma peakuuu npusnaka. KomuuectBeHHble u
Ka4yeCTBEHHBIC MMPU3HAKU M UX HOpMa peakiun. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYHBOCTH.
HacnencrBennasi, wiaM TeHOTHIHMYECKas HM3MEHYMBOCTh. KoMOMHATHBHAasT HW3MEHYUBOCTbD.
Meiio3 ¥ 1OJIOBOM @polecC — OCHOBA KOMOWHATUBHOM HW3MEHUYMBOCTH. MyTanuoHHas
M3MEHUYUBOCTh. Kiaccudukanuss MyTanuil: reHHble, XPOMOCOMHBIE, T€HOMHBIE. YacToTa u
NPUYUHBI MyTanuil. MyTtareHHbie (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, COCTABJICHHE T'E€HOTUIIMYECKUX CXEM
CKpEIIMBAHUS
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[MTOTCHETUYCCKUN, OMOXUMUYECKUN, MOJIEKYISIPHO-
reHeTnyeckuii. COBPEMEHHOE ONpPEIEICHUE TIEHOTUIA: IOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUNHMPOBaHKUE, B TOM uucie ¢ nomombio [I[[P-ananu3a. HacnencTtBennsie 3aboieBaHUs
YeJoBeKa: TeHHble Ooye3HH, OO0JEe3HM C HACJIEJICTBEHHOM IpenpacioyioKeHHOCTbIO,
XpoMocoMHble 06ose3Hu. Comaruyeckue M TreHepaTHBHbIE MyTanud. CTBOJOBBIE KIETKH.
[TpuHIUIIBL 310pOBOTO 00pa3a >KU3HU, AMATHOCTHKH, MPOPHUIAKTHUKU U JICUEHUSI TeHETUYECKUX
Oose3Heil. Menuko-reHeTHueckoe KOHCYJIbTHUpPOBaHHE. 3HAUE€HUE MEIUIMHCKON TeHEeTHKU B
NPEJOTBPAILLICHUN U JICYEHUU TeHETHYECKUX 3a00JIeBaHHH YeJloBeKa
IIpakTHyeckoe 3anaTHE N7 1
CocTaBiieHHE U aHAJIU3 POJOCIOBHBIX YEIOBEKA
Pa3nen 6. IBo1101MOHHAS 0MOJIOTHST 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 3BOJIIOLMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPHS U €€ MECTO B
Ouosiornu. BrnusHuEe SBOMIONMOHHOW TEOPUM HAa pa3BUTHE OHOJOTMUM M JAPYIHX HayK.
CuzerenscTBa 3BoMONMH. [laneoHTONIOIrHYECKHE: TIOCIEN0BATENBHOCTD TIOSBICHUS BHIOB B
MAJICOHTOJIOTUYECKOM JIeTonmucH, nepexoansie (opmbl. buoreorpaduyeckue: cXoACTBO H
pasnuune ¢ayH ¥ (GIop MaTEpUKOB U OCTPOBOB. DMOPHOJOTMUECKUE: CXOJCTBA U Pa3IUUMs
SMOPHOHOB pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: T'OMOJIOTHYHBIE,
aHAJIOTMYHBIE, pyJUMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXMMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHUX MyTeH Yy BCEX IKHUBBIX
OpPraHHU3MOB.

OpomonmonHas teopus Y. [lapsuna. [Ipennocbuiku BOSHUKHOBEHHS JapBUHU3MA. J[BrKyiue
CHJIBl 3BOJIONMM BUAOB 10 JlapBuHy (M30BITOUHOE Pa3MHOXKEHHE IPU OIPaHMUYCHHOCTH
pecypcoB, HeonpeaenEHHasi U3MEHYHBOCTb, 00ph0a 3a CyIIecCTBOBaHHE, €CTECTBEHHBIH 0TOOD).

CamocrosiTesibHas padoTa o0yyarmuxcs Ne6 1
Pa3pabotka rioccapus
Pa3pa0oTka JeHTbl BpEMEHHU Pa3BUTHUS 3BOITIOIMOHHOTO YUEHUS
Tema 6.2. Coaep:xaHue yueOHOro MaTepuaJia 2
MuKpOo3BOIIOLHA Cunterndeckas teopus sBoiouuu (CTD) u e€ ocHOBHblE MONOXKEHUSA. MHKPOIBOIIOLMS. 2
[Tomymsius kak eqMHMIIA BUJA U SBOJIIOLUH.
JBwxyue cuibl ((akTOpbl)IBOIIONMM BUAOB B MNpUpoAe. MyTallMOHHBIA Hpouecc H
KOMOMHaTUBHasE M3MEH4YMBOCTh. [lomynsunoHHble BOJHBI W Jpeld reHoB. M3omsauus u
murpanus. EcrecTBeHHbIH 0TO0p — HanpaBisttonuid Gakrop 3BoonH. POpPMBI €CTECTBEHHOTO
orbopa. IlpucnocobieHHOCTh  OpraHU3MOB Kak  pe3ynbTaT  dBojouuu. Ilpumepsl
IPUCIIOCOOTIEHUH Y OpraHn3MoB. ApoMopdo3bl U uaroaaantaiuu. Bua u BunoobpazoBaHue.
Kpurepun Buga. OcHoBHBIE (hOpMBI BH1000pa3oBaHus: reorpaduyeckoe, IK0JIOTHYECKoe
Tema 6.3. Coaep:xanue y4eOHOro MaTepuajia 2
MaxkpodBoJrronus MaxkposBomtorusi. DPopMmbl  3BOJTIONUU:  (PUIETHYECKAs, JUBEPreHTHAas, KOHBEPIeHTHas, 1
napauienpHas. HeoOpatuMocTh 3BONIOIMU
IMpakTuyeckoe 3ansitue Ne§ (Ha BEIOOD Mpero1aBaTeis) 1
«CpaBHeHHE BUI0B IO MOP(OIOrHYECKOMY KPUTEPHIO)
Wnn «Onucanue npucnocoO0IeHHOCTH OPraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay
Pa3znen 7. Bo3HuKHOBEHHE U Pa3BUTHE KIU3HM HA 3em.ie 8 OK 01, OK 02,
Tema 7.1. Coaeprxanue yueOHOro MaTepuaJa 3 OK 04
3apo:kaeHue JloHayuHbI€ NIpeACTaBIEHUS O 3apOXKIeHUH kU3HU. HayuHble runore3sl BOSHUKHOBEHHUS KU3HU 2

H PasBUTHE )KU3HU

Ha 3emie: alOuWoreHe’ u TMaHCIICPpMMUI. XUMHUYECKass SBOJIOIHS. AOHOreHHBIH CHHTE3

17




OPraHWYECKUX BELIECTB W3 HEOPraHWYECKHUX. OKCIEPUMEHTAIIBHOE IOATBEPKICHUE
XUMHYECKOH dBomonu. HagansHble 3Tanel Onojorndeckoi ssomonun. ['unoresa PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP U BOBHHMKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKH U UX
sBomoLUs. DOPMUPOBAHNE OCHOBHBIX IPYIII AKUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emie 1o 3pam U nepuoaam. Karapxeil. Apxeickas U mpoTepo30McKas
opbl. [lameoszoiickas spa u €€ nepuonbl: KEMOPUHCKUH, OpPJOBUKCKUH, CHUIYPUHCKHUH,
JICBOHCKUM, KaMEHHOYTOJIbHBIM, MEepMCKui. Me3o30iickas spa ¥ €€ Nepuojbl: TPUACOBBIM,
IOpCKUii, MenoBoil. KaitHo3olckass 3pa U €€ Nepuoabl: NaJICOrCHOBBIM, HEOrE€HOBBIN,
AQHTPOIIOI€HOBBIM.

CamocrosiTesibHast paboTa odyuarommuxcs Ne7
Pa3pa0oTka JIeHTbl 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 CHUCTEMATHYECKUE
IpyNIbl OPraHW3MOB. XapaKTEpUCTHUKAa KIMMaTa M TE0JIOTMYECKUX IpoleccoB. OCHOBHbIE

YyeJI0BeKa — 3Tarbl HBOJIOLMH PACTUTENBHOTO U KMBOTHOIO MUpa. ApoMOp(03bl Y paCTEHUH U KUBOTHBIX.
aHTpOIOreHe3 [losiBneHue, pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.
OBoronus yenoBeka. AHTPONOJIOrus Kak Hayka. PasBuTue nmpencraBieHU O IPOUCXOXKACHUN
yenoBeka. MeToJibl u3ydeHus aHTpornorenesa. CXoJACTBa U pa3iauyMsl YeJIOBEKa U JKUBOTHBIX.
CucrtemaTuueckoe TIOJIOKEHHE uvesloBeKka. J[Bmxymme cwibl ((akTopel) aHTPOIOreHesa.
HacnencTBeHHass M3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIN 00pa3 >KU3HH,
W3TrOTOBJIEHUE OPYAUN TPYAA, MBIIIJICHUE, PEUb.
CamocrosiTesibHast paboTa odyuarommuxcs Ne§
Pa3pa0oTka JeHTbl BpEMEHU POUCXOXKICHUS YeJIOBEeKa
Tema 7.3. Conep:xaHue yueOHOro MaTepuaJia

OCHOBHbBIE CTAIHHA
IBOJIIOIUH Y€JI0BEKA

OCHOBHBIE CTaJIMM U BETBU JBOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenslid, YenoBek
NpAMOXOJAIIN, YeloBeK HeaHAepTANbCKU, 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  (9KBaTopHalbHas), MOHrOJIOMAHAs (a3uaTcKko-aMepuKaHckas). UepTsl
MPUCIIOCOOJICHHOCTH MPEICTaBUTENEH YeNOBEUECKUX pac K YCIOBHSM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

IMpakTuyeckoe 3ansaTre Ne9 (Ha BEIOOp TperogaBaTes)
«Bpems 1 myTu pacceseHus 4eIoBeKa Mo MIaHeTe
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i «IIpucnocobieHHOCTh YeoBeKa 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 pa3fieiibl SKOJIOTMU. MeTo/bl 3KOJIOIHYECKUX HCCIIEA0BAaHUM. 1

Kkak Hayka. Cpenabl DKOJIOTUYECKOE MHPOBO33PEHHUE COBPEMEHHOIO uesioBeka. Cpeapl OOMTaHMSI OPraHU3MOB:
KU3HH. BOJIHAs, HA3€MHO-BO3/yIlIHasl, [I0YBEHHAs, BHYTPU OpraHU3MeHHas. DKOJIOrH4ecKrue QakTopbl.
IKOJIOTHYECKHE Knaccudukanus skoigorudeckux (pakTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOIIOTEHHEIE.
(daxTops! JlelicTBUEe SKONOrMYecKHX (HaKTOpPOB HA OpraHu3Mbl. AOHOTHYECKHE (DAKTOpPBI: CBET,
TeMmreparypa, BiIaXHOCTb. Dortomnepuonusm. [IpucrnocoOneHus oOpraHu3MOB K JCHCTBHUIO
abnotnyeckux ¢pakTopoB. buonornueckue putmsl. buornueckue paktopsl. Bujisl 6notnueckux
B3aUMOJCUCTBUI: KOHKYpPEHLMs, XWUINHH4YeCTBO. [lapasuTusm, MyTyanns3Mm, KOMMEHCAIM3M
(KBapTUPAHCTBO, HaXJIEOHMUYECTBO), aMEHCAIU3M, HEUTpaau3M. 3HayeHHe OMOTHUYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX
Tema 8.2. Coaep:xanue y4eOHOro MaTepHuaJia 2
JKOJIOTHYECKHE DKOJIOTHYECKHE  XApaKTepUCTHKU  nonyiasiuuu. OCHOBHBIE  IOKa3aTelu  MONYJISLUU: 1
XapaKTePUCTHKH YHUCIEHHOCTb, IJIOTHOCTh, POXJIAEMOCTb, CMEPTHOCTb, MPHUPOCT, Murpamnus. JuHamuka
NOonyJsiuu YUCJIEHHOCTH MOMYJISIIUU U €€ PeryIsiius
IIpakTnuyeckoe 3ansitue NelO 1
[Toacuér MIOTHOCTH MONYJISIUNA Pa3HBIX BUJOB PACTCHUN

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 1K°3.1
OPraHu3MoB, Tpoduueckas (nuuieBast). Buapl-noMmuHanThl. CBsI3U B OHOLIEHO3E.

JIKOCHCTEMbI Dkojoruyeckue cuctembl (dkocuctembl). Ilonstne 00 »dKocuctemMe U OHOreolEeHO3E.
QOYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PEAYLIECHTHI.
KpyroBopot BemiecTB M NMOTOK 3HEPrHH B IKocucTeMe. Tpodudeckue (MUILEBbIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE TOKa3aTelIM 3KOCHUCTEMBI: Omomacca,
MPOYKIMS. DKOJIOTMYECKUE MUPAMUIBL: MPOIYKIIMHM, YUCIEHHOCTH, Onomaccel. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIALNs, pa3BuTue. CyKIeCCHs.
CamocrositesibHas padora o0yuyarmuxcs Ne9 1

STIK ®T'OC CIIO npodeccun uin CenuanbHOCTH JI0JDKHBIL ObITh OTPAXKEHBI B COJIEPKAHUM yIEOHOTO MaTeprala

19




CocraBiieHne cxem KpYroBopoTa BCIIECTB

Tema 9.2. Coaeprxanue yueOHOIro MaTepuaJa 2
IIpuponnsbie 3xkocuctemsl | [Ipuponnbie SKOCHUCTEMBI. OKOCHUCTEMBI peK M 03€p. DKocucTeMa XBOWHOTO —WIIU 2
HIMPOKOJIMCTBEHHOTO neca. AHTpOTIOTeHHBIE HKOCHUCTEMBI. ATPO3KOCHCTEMBI.
VYpboskocucremsl. buosnornyeckoe U XO35MCTBEHHOE 3HAYEHHME  arpo3KOCUCTEM U
ypOoskocuctem. buopasznooOpazue kak (akTop ycToWumBocTH dKocucTeM. CoxpaHEeHHE
OMO0JIOrMYECKOro pa3zHooOpa3us Ha 3emiie
Tema 9.3. Coaeprxanue yueOHOIro MaTepuaJa 2
Buocdepa — VYuenue B. U. Bepuaackoro o 6uocdepe. I'panunbl, coctaB U cTpykTypa o6uochepnr. Kupoe 2
rjodajabHas BemectBO u ero (Qynkuuu. OcoOeHHOCTH OHMOChepbl Kak TI00adbHOH 3KOCHUCTEMBI.
IKocHcTeMa 3eMJIH JluHamuueckoe paBHOBecMe M oOpaTHas cBsa3b B Ouocepe. KpyroBopoTbl BelecTB H
OMOTCOXMMHUYCCKHE IIMKIIBI 3JICMEHTOB (YTJIepoa, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIE
OMOMBI CyIIN
Tema 9.4. IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/lepKaHue (CoAepKaHue NPUKJIATHOT0 MOIYJIsA) 2
Baunsinue YenoseuectBo B Omocdepe 3emim. AHTpoOIOreHHbIE M3MeHEHUs B Ouocdepe. [mobanbHBIE -
AHTPONOreHHBIX sKosiorudeckue npobiemsl. CocyiiecTBoBaHME MpHPOJbl U dYenoBedectBa. CoxpaHeHHe
(daxTopos Ha Ouocepy | GmopasHOOOpa3Hst Kak OCHOBA YCTOWYMBOCTH Ouocdepsl. OCHOBA PAIIMOHAIBHOTO YIPABICHHS
IPUPOJHBIMH peCypcaMy U UX UCMOsIb30BaHue. JlocTHKeHHs1 OMOJIOTMH U OXpaHa MPUPOIbI
IIpakTnueckoe 3ansaTue Nell (Ha BbIOOp IpenogaBaTeis) 2
«OTX0/BI IPOU3BOJICTBAY
WIH «DKOJIOTHYECKUE aCTIEKTHI TPOPECCHOHATBHON e TETLHOCTH
i «[Ipopunaktruka npodeccnoHaIbHBIX 3a00JeBaHUN»
i «BrmsiHUe MPON3BOICTBEHHBIX (DAKTOPOB HA OPTaHU3M YEIOBEKa»
Tema 9.5. IIpogeccnoHaTbHO OPHEHTHPOBAHHOE CO/IePKaHHe (CoiepKaHNe MPHUKJIAHOT0 MOAYJIsT) 2
Binsinue conMajibHO- | 30pOBbE U €ro cocrapisitomue. DaKkTopbl, MONOKUATENFHO W OTPHULATENHFHO BIUSIONIME Ha -
IKOJIOTHYEeCKHX opraHusM 4esjoBeka. IIpoOiemMa TEeXHOTE€HHbIX BO3ACUCTBUII Ha 310pOBbE YEJIOBEKA
(axkTOpOB Ha 310pPOBbE | (IIEKTPOMATHUTHBIE OJISA, OBITOBAs XMUMHMSI, U30BITOYHBIE IITYMBI, paJualus U T.1.). AJantanus
Yyes0BeKa opraHuzMa 4esjgoBeka K (¢akropam okpyxkatomed cpensl. IlpunHiunsl  GopMupoBaHus
3opoBbecOeperaroniero nosefcHuss. Puszndeckas aKTUBHOCTh W 3I0pOBbE. bHOXMUMHUECKHUE
acIeKThl pallMOHAJILHOTO TUTAHUS
JlaGopaTopHas pa6ora Ne3 2

«YMcTBeHHas: pabOTOCIIOCOOHOCTh)»
i «Biusane abnoTmuecknx (PaKTOpPOB Ha YeNOBEKa» (B Ka4eCTBE TPUTTEPOB, CHIDKAIOIIUX
paboTOCTIOCOOHOCTh,  HCIOJIb30BAaTh  YCIIOBUS  OCYIIECTBIEHHUs  MpodeccroHalbHOM

20




‘ JeSATSILHOCTH: IIIyM, TEMIIEpaTypa, pu3ndeckas Harpys3ka u T.J1.)

Pasnen 10. CeJieknysi OpraHu3MoOB, OCHOBBI OMOTEXHOJI0T UM

Tema 10.1.
Ceexuus
KaK HayKa M Ipoliecc

Copep:kaHue y4eOHOIro MaTepuaJia

Cenekiusi Kak Hayka M Ipolecc. 3apoXICHUE CelIeKIMU U jaoMectukanus. Yuenne H. U.
BaBuioBa o 1eHTpax MHOTrooOpas3wsi W TPOMCXOXJICHUS KYJIbTYPHBIX pacTeHui. LleHTphr
IMPOUCXOKACHUA AOMAIIHUX JKUBOTHBIX. COpT, mopoJa, mTamMM. COBpeMeHHbIe METOAbI
ceneKui. MaccoBbli W WHIUBUAYAIBHBIA OTOOPHI B CENCKIUM PACTEHUH M IKHUBOTHBIX.
Onenka »3kcTepbepa. BIM3KOPOICTBEHHOE CKpelMBaHWe — WHOpuAWHT. Ywcras IuHMS.
CkpempBanue 4YHCThIX JinHWEA. [erepo3uc, wim rtuOpuaHas cuna. HepoacrBeHHoe
ckpeuBanue — ayrOpuauar. OtganéHHas ruOpugusanus u e€ ycmexu. VCcKycCTBEHHBIH
MyTareHe3 M IOJIyYeHHE TMOJIMIUIONIOB. J[OCTHIKEHUSI CEJICKIIMU PACTEHHM, YXHBOTHBIX H
MHKPOOPraHU3MOB

N[N [[o

Tema 10.2.
OcCHOBBI OHMOTEXHOJIOTHH

Coaep:xaHue y4eOHOIro MaTepHuaJia

N

buorexHomnorust kak oTpacib NOpPou3BOACTBA. ['€HHass MH)KeHepusl. OTanbl CO3/aHus
pexomOuHantHOH JIHK m Tpancrennsix opranu3moB. Kierounas unxenepus. Kietounble
KYJIBTYpBI. MUuKpPOKJIOHAIBHOE Pa3MHOXXEHHUE pacTeHui. KionnpoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SMUCTBEHHBIX OPraHMU3MOB. OKOJIOTMYECKHUE M ITHYECKHE
npo6sembl. 'MO — reneTndyeck MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.
Buorexnosiornu
B 'KH3HHU H npodeccun

IpodeccHoHATLHO OPEHTHPOBAHHOE CONePKAHME (CoMepKaAHHE IPUKJIATHOTO MOTYJIsI)

OcHOBHbIE HaNpaBICHUS COBPEMEHHOW OMOTEXHOJOTMH B MPOPECCHOHANBHON AESITeTbHOCTH
yejioBeka. MeToabl 0MoTeXHOIOoTHH. OOBEKTHI OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHUUECKHX
Y TeHETUYECKUX dKcrepuMeHToB. [IpaBuiia noucka u aHanuza OuodKoIorudeckoil nHpopmanuu
U3 pa3MYHbIX HMCTOYHHMKOB (HayuyHas W ydeOHO-HAay4Has JUTEparypa, CPEJICTBa MacCOBOU
nHpopmanuu, cetb IHTepHET u Apyrue)

IIpakTuyeckoe 3ansaTue Nel?
Kelicel Ha aHanmu3 wuHbOpMAMM O HAYYHBIX JOCTHXKEHHMSIX B OO0JACTH T'€HETHYECKUX
TEXHOJIOTUH, KJIETOYHOIN MHXKEHEPUH, TUIIEBbIX OMOTEXHOJIOTHI.

IIpakTuyeckoe 3ansitue Nel3
3amuTa Kelca: npecTaBlIeHne pe3yIbTaTOB peleHusl KeHCOoB (BBICTYIUICHHE C IPe3eHTaluen)

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

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

Tema 11.1.
Bbuorexnojsornn
B POMBIIVIEHHOCTH

IIpodeccnoHabHO OPHEHTHPOBAHHOE CO/lepKaHuUe (CoAep:KaHue MPUKJIATHOT0 MOAYJIs1)

Pa3zButue mpoOMBINITICHHON OMOTEXHOJOTMH M €€ NMPUMEHEHHE B KH3HH 4YelIOBEKa, MOUCK U
aHayiu3 MHGOpPMALMU U3 PA3JIMYHBIX MCTOYHUKOB (Hay4yHass M ydyeOHO-HAay4Has JMTeparypa,
cpeAcTBa MaccoBor MH(pOpMaIuy, ceTh IHTEpHET 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 wHpOpMANMH O Pa3BUTHH NPOMBINUICHHONH OHMOTEXHOJIOTHUH (10 MHUHU-

TpyIIam).

IIpakTnyeckoe 3ansaTue Nelb 1
3amura Kelica: peJICTaBlIeHUe Pe3yIbTaTOB pellIeH!s KecoB (BBICTYIJICHHE C NIpe3eHTanueil).
CamocrosiTesibHast pabora odyuarommxcs Nel0 1
ITonroroBka nmpe3eHTalyy JUIsl 3allUTHI Kelica.
CamocrosiTesibHas padora odyyarommxcs Nell 1
ITonroroBka nmpe3eHTalyy JUIsl 3aIUTHI Kelica.
IIpome:xxyTouyHasi arrecranus (1udpdepeHuMpoBaHHbIN 3a4eT)
Bcero: 12
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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, npeycMaTpuBaroiee BO3MOYKHOCTh MHOTO(YHKIIMOHAILHOTO
UCIIOJIb30BaHUSl KaOMHETa C IEJIbI0 M3Yy4YeHUs Yy4eOHOro MpeaMmeTa, MYyJIbTUMEAHIHOE
oOopynoBanue (IPOEKTOP MW TPOCKIIMOHHBIA OKpaH WM HWHTEpPAKTUBHAs JOCKa),
JIOKaJIbHAs CETh C BBIXOJIOM B Internet.

HanMeHoBaHMEe CIieNMaabHOTO TOMEIICHUS: y9eOHasT ayauTOpHUs ISl POBEACHUS
MPAKTUYECKUX 3aHATHN, TPYIIOBBIX KOHCYJIBTAIMA, WHAWNBUAYATBHBIX KOHCYJIbTAIIUM,
TEKYIIEro KOHTPOJSI, MPOMEXKYTOYHOW aTTECTAIlMH, OCHAIIEHHAas OO0OpYyJAOBaHHEM U
TEXHUYCCKUMH CpPEJCTBAMH 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 110

1:11\;.91'1 HaumenoBanue No 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 Kopobounas (pa3ubiit Ne Ha Kaxka0i
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Kontent-dunbtp SKYDNS 10-05109
IIporpammuoe odecneuenne 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

[Iporpammsl 1j1st BuaeokoHpepenumii: Angexe 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, JAOMOJHUTEJbHOU JuTepatypbl WHTepHET-
pecypcoB, 0a3bl JaHHBIX OM0JIMOTEYHOTO (PoHIA:

3.2.1 OCHOBHDBIC 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:
[Tpoceemenne, 2023. — 127 ¢. — ISBN 978-5-09-103623-7. — TekcT : 3neKTpOHHBIH //
Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:

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

3.2.2 JlonoiHUTEIbHbIE HCTOYHUKM:

1. bomunos JI. H. Xumus / JI. H. bnunos, U. JI. Ilepdunosa, T. B. CokonoBa. — 3-¢
u3M., 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 : KnoPyc, 2024. — 331 ¢. — ISBN 978-5-406-
11987-7. — Texkct: 3neKTpOoHHBIN // DnexTpoHHO-0MOMoTeyHas cuctema «BOOK.ru»
[caiiT]— URL: https://book.ru/book/950237—Pexum noctynma: 36C «BOOK.ru», mo
apoJIto

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. IInarynosa, T. E. XpunynoBa. — Mocksa : KnoPyc,
2023. — 240 c. — ISBN 978-5-406-11511-4. — TekcT: 3IEKTPOHHBIN // DAEKTPOHHO-
oubanoreunass 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. Jlenucoa. — Mocksa : KnoPyc, 2023.
— 307 ¢. — ISBN 978-5-406-1197/8-5. —  TekcT: 3MeKTpOHHBIN // DIEKTPOHHO-
oubanoreunas 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. llleronuxuna, JI. B. Munaesckas. — 2-
e u3f., crep. — Cankr-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. Koucynprantllnmroc : cnpaBOYHO-TIOMCKOBasE cHCTEMa : OQUIMATIbHBIN
caiit. — URL : https://www.consultant.ru/. - TekcT : 3eKTpOHHBI#

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: [1ist aBTOpU3. MOJIBL30BATENEN. - TEKCT : 3JIEKTPOHHBIM.

8. BOOK.ru: »snexrpoHHo-OmOnMmoTeuHnass cucrema : cabdtr / KHOPYC
n31aTeNbcTBO yueOHoi nmureparypol. — URL : https://book.ru/. — Pexxum nocryma: s
aBTOPHU3. NOJIb30BATENIEN - TEKCT : JIIEKTPOHHBIN.

9. eLIBRARY.RU : nayunas anextpoHHas OuOimoTeka : calt. — MocCkBa,
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. ®enepanbHOE areHTCTBO JKEJIE3HOJIOPOKHOTO TPAHCTOPTA : OPUIIHATBHBIN
caiiT. — 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 (QopMuUpoBaHHE OOIIUX W
npodeccHOHaNbHBIX KOMIETEHIIMH 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, | OOGcyxXaeHHE 10 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 TI-o/c®, 9.5 TlI-o/c, | BamomHenue CPaBHHUTEIBHBIX TAOJIHII

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

IesITeIbHOCTH YcTHBIM onpoc

IIPUMEHHUTEIBHO K JlukTaHt Ha HCIIOJIb30BaHKUE

Pa3TUYHBIM KOHTEKCTaM apryMEHTOB, OHOJIOrHYECKOM
TEPMHHOJIOTUH U CHMBOJIMKH
NuanBuayanbHas CaMOCTOSITEIbHAS
pabora
IIpencraBnenue pe3yabTaToOB

MPAKTUYECKHUX U TaOOPaTOPHBIX padboT
3aiuTa TBOPUYECKUX padoT

3amuTa MHAUBUIyaJIbHBIX IIPOEKTOB
BrinosiHeHue 3a1aHuii TPOMEKYTOYHOM
aTTecTaluu

OK 02. Hcnonb3oBarhb
COBpEMEHHBIE CpeACTBa
TIOWCKa, aHaJIn3a
u UHTEpIIpeTalnun
uH(popMaluuy,

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

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
Breimonnenue u 3ammra 1a00paTOpHBIX
pabot

IIpencraBnenue pe3yabTaToOB

MPAKTUYECKHUX U TaOOpaTOpPHBIX padboT
[IpencraBnenne yCTHBIX COOOIICHUU C
MPE3EeHTAlNEH, TMOATOTOBIEHHBIX IO
MEPECUYHIO HUCTOYHHKOB,
PEKOMEHIOBaHHBIX MPENOAaBaTEIeM

OK 04. DOddextuBHo
B3aMMOJICHICTBOBaTh U
paboTaTh B KOJUICKTHBE
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

OO6cyxaeHune Mo BompocaM JICKITUN
[IpencraBnenue pe3yIbTaToOB
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,

Temur 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
Pa3paboTtka rioccapus

3arnosiHeHHE CPABHUTEIIBHBIX TaOIUI]
TectupoBanue

® TIpodeccronanbHO OpUEHTHPOBAHHOE COMIEPKAHUE (COIEPHKAHUE TTPHKIIATHOTO MOJLYJIS)
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MPUMEHSITD 3HAHUS
00 U3MCHEHHMH KIIMMarTa,
MIPUHIIMIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
JIENUCTBOBATE

B YpE3BbIYANHBIX
CUTYaIUAX

YcTHbIi onpoc

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

[IpencraBnenue pe3yJbTaTOB

MPAKTUYECKHUX U JJA0OPATOPHBIX padboT
3amuTa TBOpUECKUX paboT

3amuTa UHAUBUAYATbHBIX IPOCKTOB
BrinosiHeHue 3a1annii IpPOMEKYTOUYHOM
aTTeCTalluu

IIK 2.1. OcymiecTBiaaTh
omnpecicHue u
YCTpaHEHHE OTKa30B B
paboTe CTaHIIMOHHBIX,
MIePETOHHBIX,
MHKPOTIPOIIECCOPHBIX H
MArHOCTUYECKUX
CHCTEM aBTOMATHUKHU.

IT-o/c

[IpencraBnenue pe3ynbTaTOB
MPAKTUYECKUX W JIA0OPATOPHBIX PaboT.
Beinonnenne — keidica Ha  aHanu3
uH(pOpMaIIUK O HAYYHBIX JTIOCTHKCHUSIX
B 00JaCTU T€HETUYECKUX TEXHOJIOTHIA,
KJIETOYHOW  WHYKCHEPHH,  MHILEBBIX
OMOTEXHOJIOTHIA, MIPE/ICTABIICHHE
pPEe3yJIbTaTOB PEIICHUS KEHCOB.

3amura Keiica: MIPE/ICTABIICHHE
pe3ynpTaToOB peueHus KENCOoB
(BBICTYILJICHUE C MTPE3EHTAIINEH ).
BrinosiHeHue 3a1aHil TPOMEKYTOUHOU
aTTeCTal1u.
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5. HEPEYEHDB UCITOJIB3YEMbBIX METOA0OB OBYYEHUA

5.1 IlaccuBHbBIE:

- JICKUMU TPaJUIMOHHBIE 0€3 NPUMEHEHHS MYJIbTUMEAUNHBIX CpPEIACTB M 0e3
pa3laTOYHOI0 MaTepHuaa;

- IGMOHCTpaIus y4eOHBIX (DUIIbMOB,

- pacckas;

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

- CaMOCTOSITEIbHBIC U KOHTPOJIbHBIE pa0OTHI;

- TECTHI;

- YTEHUE U OTPOC.

(63aumodeticmsaue npenoodasameins Kak cyovbekma ¢ 00y4arwmumcs KaKk 00beKmom
NO3HABAMENILHOU 0esIMeNbHOCUL).

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 CUTYaIINM;

- METOJ] MOJTYJIBHOT'O 00YyYEeHUS;

- 00y4eHHE C UCTIOIH30BAHUEM KOMITHIOTEPHBIX O0YUYAIONIUX TPOTPAMM;

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