OBIIEOBPA3OBATEJIbHBIN IIUKJI

PABOYAS ITPOI'PAMMA
HO YYHEBHOMY NIIPE/METY

YI1.08 BUOJIOT'Us

YpoBeHb: 0a30BbIi

Ilpogpeccuu (cneyuanvrnocmu):

— 09.01.04 Hanaguuk annapaTHbIX U IPOrPaMMHBIX CPEACTB MHPOKOMMYHUKAIIMOHHBIX CHCTEM
— 09.01.03 Oneparop nHGOPMAIIMOHHBIX CUCTEM U PECYPCOB

— 09.02.06 CeteBoe u CUCTEMHOE aIMUHUCTPUPOBAHHE

— 10.02.05 Obecneuenne nHPOPMaIMOHHOM O€30MACHOCTH aBTOMATHU3UPOBAHHBIX CUCTEM
— 35.02.16 DxcruryaTtanusi 1 peMOHT CeITbCKOXO3SHCTBEHHOW TEXHUKH W 000pyIOBaHUS
— 38.02.01 DxoHOMUKA U OyXrainTepcKuil yueT (1o oTpaciisiM)

— 35.01.27.Mactep cenbCKoX031iCTBEHHOTO TPOU3BOJICTBA

— 13.01.10 DnekTpoMOHTEp MO PEMOHTY M 00CITY>KHBAHHIO dJIEKTPO0OOpYyAOBaHUS (TI0
oTpacysim)

— 15.01.38 Oneparop-HaJlaT4uK METAII000pa0aTHIBAIOIINX CTAHKOB

— 40.02.04 IOpucnpynesuus

— 43.02.16 Typusm 1 rocTenpuuMCTBO

2026 r.



COI'JTACOBAHO YTBEPXIEHO
[Tpotokomn Ne 10 ot 27.05.2026r. ITPUKA3 Nel1l8 ot 03.06.2026 r.

Pabouast mporpamMmma pa3zpaboraHa ¢ yueToM TpeOOBaHUM:

(denepasbHOr0 rocyIapcTBEHHOr0 00pPa30BaTeJbLHOI0 CTAHIAPTA CPeIHero
o0mero oopaszoBanus (IIpukaz Munob6puayku Poccun ot 17 mast 2012 r. Ne 413
«O0 yTBepxkAeHUH (eaepanbHOro 00pa30BaTENBHOTO CTaHAApTa CPETHETO
obmero oOpaszoBanus» (3apeructpupoBan B Muntoctre Poccun 07.06.2012r.,
peructpannoHubIi Ne 24480) B pemaxiuu ot 27.12.2023r.)

(enepanbHou o0pa3oBaTebHOI NMPOrpaMMbl cpeaHero o0mrero
oopazoBanust (IIpukaz Munnpocsemienust Poccun ot 18 mas 2023 r. No 371
«O0 yTBepxkAeHUM (eaepanbHOil 00pa30BaTENbHON MNPOrpaMMbl  CPEIHETO
obmiero oOpaszoBaHus» (3apeructpupoBan B Muntocte Poccum 12.07.2023r.,
peructpaunoHHbii Ne 74228) B penakuuu ot 19.03.2024r.)

(enepaJbHOr0 rocyJapcTBEHHOr0 00pa30oBaTEIbLHOI0 CTAHAAPTA CPEIHETO
npodeccoHanbHOTO 00pa3oBaHusi W Mpo@uist MpodecCHoHAIBHOTO 00pa3o-
BaHUSL:

09.01.04 Hanaguuk anmnapaTHbIX U IPOrPaMMHBIX CPEICTB MH(POKOMMYHHUKAIIMOHHBIX CHCTEM
09.01.03 Oneparop nHGOPMAIIMOHHBIX CHCTEM B PECYPCOB

09.02.06 CeteBoe 1 CUCTEMHOE aIMUHUCTPUPOBAHHE

10.02.05 Obecneuenue nHPOPMAITMOHHOM 0€30MACHOCTH aBTOMATHU3UPOBAHHBIX CUCTEM
35.02.16 DkcryaTanus 1 pEMOHT CEIbCKOXO03SUCTBEHHOW TEXHUKH U 000PYAOBAaHUS
38.02.01 OxoHOMMKA U OyXTanTepCKUil yueT (110 OTpaciisiM)

35.01.27.Macrep cenbCKOX0391iCTBEHHOTO MPOU3BOJICTBA

13.01.10 D1aeKTPOMOHTEP 1O PEMOHTY M 00CTYKHUBAHUIO 3IEKTPO0OOpy10BaHNUs (110
OTpaciisaM)

15.01.38 Oneparop-HaiaTdyuKk METaI000padaThIBAIOIINX CTAHKOB

40.02.04 FOpucnpyaeHuus

43.02.16 Typusm 1 rocTenpuUMCTBO

Opranmanus-pazpadotunk: [TIOY TO «Tynbckuii Koiuiemk mpodhecCHOHATBHBIX
TEXHOJIOTUH U CEPBUCA»

Pazpabotuuku: wmeroauct, MarBeeBa M.C.; ujeHbl IIMKJIOBOM  KOMHCCHH
00111600pa30BaTEIbHBIX JUCIUTLUINH.



COJEP)KAHUE
OBIIASI XAPAKTEPUCTUKA PABOYEI IPOT'PAMMBI

CTPYKTYPA U COAEP/ KAHUE YYEBHOI'O IIPEJJMETA

YCJIOBUSI PEAJIM3AIIAU PABOYEN ITPOT' PAMMBI

KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS YYEBHOI'O
HNPEIMETA



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI

YII1.08 BUOJIOT'UA

1.1. MecTo IMCUMIIMHBI B CTPYKTYpPe OCHOBHOI npodgeccnoHanbHON 00pa3oBaTeIbHOM
NporpamMMbl

VYuebnsiii npeamer VYI1.08 buonorus sinsercss 00s3aTebHON YacThio 00111€00pa30BaTEIbHOTO
nukia oopazosarenbHoi mporpammel CITO B cooTBercTBHM ¢ PI'OC CIIO:

— 09.01.04 Hanaguuk annapaTHBIX U POTPAMMHBIX CPEICTB MH()OKOMMYHHUKAIIMOHHBIX CHUCTEM

— 09.01.03 Onepatop HHPOPMAIIMOHHBIX CUCTEM U PECYPCOB

— 09.02.06 CeteBoe u CUCTEMHOE aIMUHUCTPUPOBAHUE

— 10.02.05 O6ecnevenne nHPOPMAITMOHHOK 0€30MMACHOCTH aBTOMATU3UPOBAHHBIX CHCTEM

— 35.02.16 DxcruryaTtamusi ¥ peMOHT CeTbCKOXO3SHCTBEHHOW TEXHUKH W 000pyJOBaHUS

— 38.02.01 DxoHOMUKA U OyXTalnTepCKUid yueT (110 OTpaciisiM)

— 35.01.27.Macrep cenbCKOX031iCTBEHHOTO ITPOU3BOICTBA

— 13.01.10 DnekTpoMOHTEp MO PEMOHTY M 00CIIY>KHBaHHIO 3JIEKTPO0OOpYyA0BaHUS (IO

OTpacysiM)

— 15.01.38 Oneparop-HaJlaT4uK METAII000pa0aTHIBAIOIINX CTAHKOB

— 40.02.04 YOpucnpyneHuus

— 43.02.16 Typusm u rocTenpUuUMCTBO

1.2. llesin U nJIaHMpPYeMble pe3yJbTaThl OCBOCHHSI Y4eOHOIr0 NpeaMeTa:
1.2.1. Heaun:

Conepkanue mporpaMMmbl 00111€00pa30BaTEIHFHON NUCIHUILUIMHBI «BHOJIOTHS» HANpaBJICHO Ha
JOCTIDKEHHE PE3YNbTaTOB €€ U3y4deHHsi B cooTBeTcTBHHM ¢ TpeboBanusimu OI'OC COO c yyetom
npodeccuonansuoit HampaBneHHocTH PI'OC CIIO. Uens uszydenus mucuumiuHbel «buonorus» Ha
0a30BOM YpOBHE — OBJaJCHHE OOYYAIOIIMMHCS 3HAaHUSAMH O CTPYKTYpHO-(QYHKIIMOHATHHOU
OpraHU3aIMK KUBBIX CUCTEM Pa3HOTO PaHra ¥ MPUOOPETeHHE YMEHUHN HCIOIb30BaTh 9T 3HAHUS TSI
TPAMOTHBIX JIE€UCTBUI B OTHOIICHUH OOBEKTOB KUBOW MPHUPOJBI M PEUICHUS PA3TUYHBIX KU3ZHEHHBIX
npooem.

JlocTrxkeHne ey U3ydeHus TUCHUIUIMHBI «bruonorus» Ha 6a30BOM ypoBHE 0o0ecrednBaeTCs
pEelIeHrEM CIIETYIOIINX 3aau:

®  OCBOCHHE 00YYAIOIIUMUCS CUCTEMBI 3HAHUN O OMOJOTUYECKUX TEOPHUSIX, YUCHUSX,

3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3axX, MPaBUIaX, CIYXaIlUX OCHOBOHW s (popmMupoBaHUs
MPEACTABICHUI O €CTECTBEHHO-HAYyYHOW KapTHHE MHPA, O METOJaX HAay4HOrO MO3HaHMUs, CTPOEHUH,
MHOT000pPa3uu U OCOOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO

YPOBHA OpraHu3allui, BEIAAIOIMIUXCA OTKPBITUAX U COBPEMCHHBIX UCCIICJOBAHUAX B 6I/IOJ'IOFI/II/I;



e (QopmupoBanue y oOyd4arommxcs MO3HABATEIbHBIX, MHTEUICEKTYAIbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHaJIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAyYHBIX B3TJISA0B, UACH U
IIOAXOJ0B K U3Y4YECHHIO KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluy;

e craHOBJIEHHE Yy oOOydaromuxcsi oOmeil KylnbTypbl, (GYHKIHMOHAJIBLHOW TIPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH M OLICHUBATH SBICHHUS OKPYKAIOUIETO MHUpPA KMBOM NPUPOABI Ha
OCHOBAHWU 3HAHWU U ONBITA, TOJYYCHHBIX IPU U3YYCHUU OUOJIOTHH;

e (opmMupoBaHHE Yy OOYYAIOLIMXCS YMEHHMH HJUIIOCTPUPOBATH 3HAYCHHE OMOJOTHYECKUX
3HaHUH B NIPAKTHYECKON IE€ATEIBHOCTH YEJIOBEKA, PA3BUTHHY COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOIUI
1 arpoOMOTEXHOJIOTUI;

®  BOCIUTaHUE YOESKIEHHOCTU B BO3MOKHOCTH I103HAHUS YEJIOBEKOM >KUBOI

IIPUPOJIbI, HEOOXOIMMOCTU OEPEKHOTO OTHOILICHHS K HEeH, COOTIOACHHS STUYECKIX HOPM

IIPU NIPOBEIEHUU OMOJIOTMYECKUX UCCIIEI0BAaHUM;

® OCO3HaHHUE IICHHOCTH OHMOJOTMYECKHX 3HAHWM MAJISl MOBBILICHUS YPOBHS SKOJOTHYECKON
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

® [puUMEHEHHE NPUOOPETEHHBIX 3HAHUW UM YMEHUH B  TIOBCEJHEBHOM  KU3HU
JUISI OLIEHKH TIOCJIEICTBUN CBOEH JEATEIBbHOCTH 110 OTHOLIECHHUIO K OKPYXKAIOIIEH cpeae,

COOCTBEHHOMY 3/10pPOBBIO, 00OCHOBAaHHUE U COOIIOICHHE MEpP POPUIAKTUKN 3a00I€BaHUIA.

1.2.2. Ilnanupyemblie pe3yJIbTaThl 0CBOCHHS 0011e00pa30BaTEJIbHOM JHCIUILIUHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocnoBe ®T'OC COO

O6mme komnetenimu (nanee — OK) u npodeccuonansusie komrerennu (naiee — [1K) ®T'OC CIIO B
COOTHECCHHH C JIMYHOCTHBIMH, METANPEIMETHBIMH U TPEJAMETHBIMH pe3yJIbTaTaMu OOydeHUs
6a30Boro YpOBHS (manee — I1P6)

®I'OC COO npexacraBneHsl B TaOIUIIE:



Ko u IInanupyembie pe3ybTaTbl OCBOCHHMS IHCHUTIINHBI

HAaHMeHOBaHHe

(l)OpMI/lpyeMbIUX Oo6ue JMCcHUNIMHAPHbIE

KOMIIeTeHIU
OK O0l. Beibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI oOTpaxarh B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHHN O MecCTE M POJH OMOJIOTHU
croco0bl  pelIeHus | TPYAOBOIO BOCIIUTAHUS: B CHCTEME HAy4yHOro 3HaHUs;QyHKIHOHAIBHON TI'PaMOTHOCTH
3a1a4y - TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MAacTEpCTBA, | YENIOBEKa JUIS PEIICHHS KU3HEHHBIX MPOOIeM.
npodecCHOHATIBHON | TpyAoIo0ue; I[IP6 2.ChopMupOBaHHOCTb YMEHHS pPaCKpbIBaTh COJEpKaHHUE
JeSTEIbHOCTH - TOTOBHOCTh K AKTHBHOH [ESTEILHOCTH TEXHOJOTUYECKOH | OCHOBOMONATAIOMNX  OWOJOTHYECKUXTEPMUHOB W TOHSATHI:
IPUMEHHUTEIBHO u COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTb | XH3Hb, KIJIE€TKa, TKaHb, OpraH, OpPraHWU3M, BUJ, MOIMYJALMS,
K Pa3IMYHBIM | HHUIIMUPOBATH, TUNIAHUPOBATh U CAMOCTOSITEIILHO BBIIOIHATE | 9KOCUCTEMa,0MO01IeH03, Onochepa; MmeTabon3M (0OMEH BEecTB
KOHTEKCTaM TaKylo JesTeIbHOCTb; U TpeBpalleHHe  SHEpPruM),  romeocTas(caMoperyssius),

- HWHTEpeC K pamyHeiM cdepam mnpodeccrHoHaTBHON
JIEATEeILHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnasieHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENILHO (OPMYJIUPOBATh W aKTyaJM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBCHHBIA NPU3HAK WA OCHOBAHUS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- OTIPEICIIATH LEH JISATSIIEHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEYUHS

B PacCMaTpPUBACMBbIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTaTOB
MHOCJIENCTBUN NEITEILHOCTY,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUS:

- BIIQJICTh HaBBIKaMU y4eOHO-UCCIIeIOBATEHCKOM

U TMPOCKTHOW JIEATEIHPHOCTH, HABBIKAMHU pa3perieHus

JCATCIIBHOCTh, OICHHUBATH
nejirsiM, OLNCHUBATH  PUCKU

OuocuHTe3 Oenka, CTPYKTYpHasi OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTh,CaMOperyJIsus, CaMOBOCITPOU3BE/ICHUE
(penpoykius), HaCJIEeICTBEHHOCTb,
U3MEHYNBOCTb,?HEPTr03aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBas
OpTaHu3aIysl.

I1P6 3.ChopMupoBaHHOCTb YMEHMS pacKpbIBaTh COJEp)KaHHE

OCHOBOTIOJIATaloIHX OMOJIOTUUECKUXTEOPU M TUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOLMOHHOM,
MIPOUCXOKACHUS )KMU3HUU YEJIOBEKa.

I1P6 4.ChpopMHpPOBaHHOCTH YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATAIOIINEe OUOJIOTHYECKUE 3aKOHBI HW3aKOHOMEPHOCTHU
(I Menpgensa, T. Moprana, H.W. BaBumnoBa, 3. I'ekkens,
®. Mromnepa, K. bapa),rpanuiibl X NpUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

[TP6 5.IIpmobOpereHue ompiTa MPUMEHEHUS] OCHOBHBIX METOJ/IOB
Hay4YHOTO MMO3HAHUS, UCTIOJIb3YEMbIX BOMOIOTHH: HAOIIOICHUS

Y OTHMCAHMS JKUBBIX CHCTEM, TIPOIIECCOB U SIBJICHUM; OpraHU3aliN

HUITPOBEACHUA OMOJIOrMYECKOTO OKCIICPUMCHTA, BBIJIBUKCHHA
THUIIOTE3, BBISAABJICHUSA 3aBUCHMMOCTH MCKAYUCCIICAYCMbIMU
BCJIMYMHaAMU, 00BICHEHHUS IMOJIYYCHHBIX PE3YIBTATOB
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npo0Jem;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJU3UPOBATh 33J1a4y, BBIBUTATh TUIIOTE3Y

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

- QHAJM3WPOBATh IIOJIYYCHHBIC B XOJE PCIICHUS 3aJa4u
pe3yNbTaThl, KPUTUYECKH OILIEHUBATh HX JOCTOBEPHOCTb,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;
pa3pabarbeIBaTh IUIAH PEHICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMCIOIINXCS MAaTePHAILHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

U MPAKTHYECKYI0 00J1aCTH )KU3HEICITCILHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBHUraTh HOBBIC HJICH,
MOJIXOJIbI U PEIICHUS

npeajaratb OpUIrHHAJIbHBIC

U (GOpPMYJIMPOBAHHS  BBIBOJIOB
IIOHATUN, TEOPUH U 3aKOHOB.
[IP6 6.ChopMUpOBAaHHOCTH YMEHHsI BBIJICIATH CYIIECTBEHHBIC
MPU3HAKA  BHPYCOB, KJIETOK  NIPOKAapUOTH  DYKaApHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTEOIIEHO30B U HKOCHUCTEM;0COOCHHOCTH MPOIIECCOB OOMEHa
BEIIIECTB u IpeBpaICHHSI SHEPrUU B KJIETKE,
(oTOCHHTE3a,IITACTUYECKOTO U JHEPreTHYeckoro  oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOAOTBOPCHUS, PAa3BUTHSIH
pa3sMHOXEHHs,  WHIWBUAYAILHOTO  Pa3BUTHS  OpraHu3Ma
(oHTOrEHe3a), OOpHOBI 3a CYIIECTBOBAHUE,ECTECTBEHHOTO O0TOOPA,
BUI000pa30BaHusl, MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpeje
OOUTAHUS,BIUSHUS KOMIIOHEHTOB JKOCHUCTEM, aHTPOIOTCHHBIX
W3MEHECHUI

B 9KOCHUCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B Orocepe.

I[IP6 7.ChopMHPOBAaHHOCTh YMEHHS NPUMEHSTH MOJYYCHHBIC
3HAHUS Ui OOBSACHEHHS OWOJIIOTUYECKUXIIPOLIECCOB W SIBICHUH,
JUTSL IPUHATHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

¢ 1enproo0ecneyeHnst 0€30MacHOCTH CBOETO 3/10POBbsI M 370POBbS
OKPY’KaIOIUX JIIOJIeH, COONIOEHUS3I0POBOr0 o0pasza KHU3HU,
HOPM TpaMOTHOTO TIOBEACHUS B OKPYXaoLIeH NpUpoaHON
Cpeze;MOHIMaHue HEeOOXOIUMOCTH HCIIOJIb30BAaHUS JIOCTHKEHHN
COBPEMEHHOM OMOJIOTMH U OHOTEXHOJOTHHIJIA PpalMOHAIBHOTO
MIPUPOIOTIOITB30BAHHS.

I1P6 8.CpopMHpPOBAHHOCTH YMEHHUS pelaTb OHOJIOTHYECKHE
3aJ]auM, COCTABIIATh TCHOTHITMYECKHECXEMbI CKPEIINBAHUS

JUIS. pa3HBIX THIIOB HACTEJOBaHUS TPU3HAKOB Y OpPTraHU3MOB,
COCTaBIISITh CXEMBITIEpEHOCA BEUIECTB M YHEPTHH B YKOCHCTEMAax
(uernu muTaHUs, MUIIEBLIE CETH).

I[TP6 9.ChopMUPOBAHHOCTH YMEHHHA KPUTHYCCKH OICHUBATH
uHbopMalMI0  OHMOJIOTUYECKOTOCOAEPIKAHUS,  BKIHOYAIOLIYIO
TICEB/IOHAYYHBIC 3HAHHUS W3 PA3JIUYHBIX HMCTOYHHKOB (CpEACTBa
MaccoBOWMH(OpMaNNK,  HAYYHO-TIOMYJISIPHBIE  MaTepUalbl);

CHUCIIOJIb30BAHMEM  HAaY4YHBIX




MHTEPIPETUPOBATH
HUCCIIENOBAaHUII B

TUYECKUE ACTIEKTHICOBPEMEHHBIX

OMOJIOTUH, MEAWIIMHE, OMOTEXHOJIOIHH;
paccMmarpuBaTh rJ100aIbHBIEIKOIOTHYECKUE po0IIEeMbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHUIO K HHUM
COOCTBEHHYIOTIO3UIIHIO.
IMTP6 10. CdopmupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIE
IMCbMCHHBIE M YCTHBIE COOOIICHHS HAOCHOBE OHMOJIOTHYECKOMN
uHbopMallMd W3~ HECKOJbKHX  HCTOYHHUKOB,  I'PaAMOTHO
MCIIOJIb30BATHIIOHSTHIHBIN anmapaTt OHOJIOTHH

OK 02.
HcnonwzoBars
COBPEMEHHBIC
cpeacTBa  IOMUCKA,
aHajamn3a

U UHTEpIpeTauuu
uHpOpMaLUn

U MH(POPMAIMOHHbIE
TEXHOJIOTUH JUTST
BBINIOJIHEHHS  3a7a4
npodecCuOHATbHON
JeATETbHOCTH

JlugHOCTHBIE pe3yabTaThl JOJKHBI OTpa)kaTb B YaCTHU:
[IEHHOCTH HAYyYHOTO MO3HAHUS:

-c(hopMHUPOBAHHOCTE MHPOBO33PCHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha JAaore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETro MecTa
B MOJIMKYJIBTYPHOM MHPE.

MeTtanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnaneHne yHUBEPCAIbHBIMU YY€OHBIMU TTO3HABATEIbHBIMU
JIEUCTBUSIMHU:

B)pabota ¢ uHpopMaruen:

- BJIaACTH HaBBIKaMH MMOJIYYCHUA I/IH(I)OpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIbHO
OCYHICCTBIIATDH ITOUCK, aHaJu3s, CUCTEMAaTU3alro

U MHTEPIIPETalMI0O MHPOPMAIUHN Pa3INYHBIX BUAOB U GOpM
IIPE/ICTABIICHNS;

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

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH

B CHCTEME HAy4YHOr0 3HaHUA; (PYHKIHOHAIHHONW T'PaMOTHOCTH
YeJloBeKa JJIs PEeLeHUs KU3HEHHBIX PoOIIeM.

I[IP6 7.ChopMupoBaHHOCTb yMEHHsI TNPUMEHSATH IOTYYCHHBIE
3HAaHUS JUIA OOBACHEHHS OWOJIIOTMYECKUXIIPOLIECCOB W SIBICHUM,
JUISL IPUHSTHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

¢ nenproobecnedeHnst 0€30IMacHOCTH CBOETO 3/I0POBbsSI M 3T0POBBS
OKpYXAIOIIUX JFoJIel, COOMIOZCHHS 3J0pOBOTO 00pasza KHU3HH,
HOPM TPAMOTHOTO TIOBEAEHUS B OKPYXAOUIEH MPUPOIHOU
cpeze;TOHMMaHue HEOOXOIMMOCTH HCIIOJIb30BaHUS JOCTHXKEHHUN
COBPEMEHHOM OMOJOrMH U OMOTEXHOJOTHH UIsl pallOHAJIBHOTO
HIPUPOONOIb30BAHHUS.

IMP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIE
NUCbMEHHBIE M YCTHBIE COOOIIEHUS HAOCHOBE OMOJOrMYECKOU
uHbOpMAIMM W3  HECKOJbKUX  HCTOYHHUKOB,  T'PaAaMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOoJI0Tuu

OK 04. O¢ddexTuBHO
B3aMMOJIEMICTBOBATH
u paboTaTh

B KOJJIEKTHBE

U KOMaHjie

JInyHOCTHBIE pe3ynapTaThl JOJDKHBI OTPakaTb B YaCTHU:
LIEHHOCTU HAy4YHOrO IIO3HAHUA: OCO3HAHWE ILICHHOCTH
HAay4YHOM  JIEATENIbHOCTH, TOTOBHOCTh  OCYLIECTBIATH
IIPOECKTHYIO u HCCIIE0BATENILCKYIO JeATEIIbHOCTh
WHJVBHIyaJIbHO U B TPYIIIIE.

MeranpeameTHble pe3yiabTaThl JOJKHBI OTPaXKaTh:
OBnajeHue YHUBEPCAIbHBIMHU KOMMYHUKATHBHBIMHU

[TP6 5.IIpmobOpereHue ompiTa MPUMEHEHUS] OCHOBHBIX METOJ/IOB
Hay4YHOTO TO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHH: HAONIONCHUS U
OTIMCAHUs JKUBBIX CHUCTEM, MPOIIECCOB M SIBJICHUMW; OpPTaHHU3aIluN
UIPOBEJIEHUST OWMOJIOTUYECKOTO OKCIIEPUMEHTa, BBIIBUKCHUS
TUTIOTE3, BBISBICHUS 3aBHCHMOCTH MEXKIY HCCIETyeMBbIMU
BETTMYMHAMU, OOBSICHEHHUSI TIOTYYCHHBIX PE3YIbTAaTOB

u (opmynupoBaHUsT BBIBOJOB C HCIOJB30BAaHUEM HAyYHBIX
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NEUCTBUSIMU:

0) coBMeCTHasl 1€ TEIbHOCTD:

- IOHUMATh U UCTIOIh30BaTh MPEUMYIIIECTBA KOMaHTHOM
Y MHIUBHUIYAJILHON paboTHI,

-  [pUHUMATh  I[eId  COBMECTHOH  JIeATeIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JIEUCTBUS

0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JCWCTBHUH,
pacupenensiaTb poiad € YYEeTOM MHEHUUA YYaCTHUKOB

00CYyKJ1aTh pe3yIbTaThl COBMECTHOM paboThI

MOHATHI, TEOPUM U 3aKOHOB

OK 07.
ConencTBoBaTh
COXPAHEHUIO

OKpY Karoleu

cpenbl,
pecypcocOepexeHn
10, MIPUMEHSATD
3HAHUS

00 H3MEHCHHUU
KJINMATa, TPUHIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTHuBHO
JIEMCTBOBATH

B YpE3BBIYANHBIX
CUTYaIHAX

JIn4yHOCTHBIE pPE3yNbTaThl JOJKHBI OTpa)kaTb B YacCTH:
9KOJIOTHYECKOTO BOCITUTAHUS: - c(hopMUPOBAHHOCTH
AKOJIOTMYECKOU KYJIbTYpPbl, IOHUMAHHUE BIWSHUSA COLMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHOM

U COIMAJIBHOW Cpe/bl, OCO3HAHHE TI00aJIBbHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IUIAHAPOBAaHWE U  OCYLIECCTBICHHE  JIEUCTBUH B
OKpY’Kalollled cpe/ie Ha OCHOBE 3HAHMS LEJell yCTOMYUBOIO
pa3BHUTHS YEIOBEYECTBA;

- AKTHUBHOE HENPUATHE JEUCTBUU,
OKpYKarolllei cpere;

- YMEHHE IIPOTHO3UPOBATH HeOIaronpusITHbIE
DKOJIOTUYECKHE MOCIEACTBUS NMPEANPUHUMAEMBIX JEHCTBH,
MPEAOTBPALATh HX;

- pacmMpeHue OmbITa
HaIIPaBJIECHHOCTH.
MertanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAXKATh:
Osnajenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) cCOBMECTHas JICSITEIIbHOCTD:

- TMOHUMAaTh M WCIMOJb30BaTh MPEUMYIECTBA KOMaHIHOU
Y MHAUBHUIYaJTLHON pabOTHI;

IMPUHOCAIINX BpECA

JIESITEILHOCTH  DKOJIOTHYSCKOM

- HpI/IHI/IMaTI) e COBMGCTHOf/i JACATCIIBHOCTH,
OpraHu30BbIBaTh u KOOPAUHUPOBATH JEUCTBUSA
M0 ee JOCTIDKEHWIO. COCTaBIATh IUIaH  JIEWCTBHIH,

[1P6 5.I1pmobOpereHue orbiTa MPUMEHEHUS OCHOBHBIX METOJ/OB
HAYYHOTO MO3HAHUS, UCIIOIb3yEeMbIX BOMOJIOTUN: HAOIIOICHUS

Y OITUCAHMS KUBBIX CHCTEM, ITPOILIECCOB U SIBJICHUIA;, OpTaHU3aIHH
UIPOBEJCHUS OMOJIOTUYECKOTO HKCIEPUMEHTa, BBIIBUKCHHS
TUTOTE3, BBISBICHHUS 3aBUCUMOCTH MEXAY HCCIICTyeMBIMU
BEJIMYMHAMU, OOBSICHEHUS MTOJIyYEHHBIX PE3yIbTaTOB

U (QOpPMYTUPOBAHUS BBHIBOJIOB C HCIOJB30BAHUEM HAyYHBIX
MOHSITUI, TEOPHIl U 3aKOHOB.

I[TP6 6.ChopMupOBaHHOCTH YMEHHS BBICISATH CYIIICCTBCHHBIC
OpU3HAKd  BHUPYCOB, KIETOK  TPOKapHUOTH JYKapHoT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX ~OpPTaHW3MOB, BHJIOB,
OMOTeo1IeHO30B U 3KOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIISCTB W TIPEBPAICHUS DSHEPTUU B KIETKe, (DOTOCHHTE3A,
IUTIACTUYECKOTO W DHEPreTUYecKOro OOMeHa, XEeMOCHHTe3a,
MHTO3a, MeHO03a, OIUIOJIOTBOPEHUS, PA3BUTHUSU PA3MHOKCHUS,
WHAMBHUIYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), 00pbObI

3a CyIIeCTBOBaHHE, E€CTECTBEHHOTO OTOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOUTaHUS, BIUSHUS
KOMITOHCHTOB JKOCHUCTEM, AHTPOTIOTEHHBIX W3MEHCHUH
B DKOCUCTEMaxX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MpEBpallleHUE SJHEPTUU B brocdepe.

I[MP6 7.ChopMupOBaHHOCTb YMEHHsI TMPUMEHSTH IOTYYCHHBIE
3HAHUS I OOBSCHEHHS OMOJOTHYSCKUX IPOIECCOB U SIBJICHHIA,
JUISL TIPUHSTHS TPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU
C uenblo obecriedeHHss O€30MaCHOCTH CBOEr0 3I0pPOBbSl U
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pacrpenesiarth poJid € Y4eTOM MHEHMH yYacTHHMKOB | 3J0POBbs OKpYKAarOIIMX JrOJAEH, cOOII0AEHUS 3710pOBOro odpasa
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paboThI JKU3HHU, HOPM I'PAMOTHOIO IIOBEICHUS B OKPYKAOLIEH IPUPOJHON
cpeze; MOHMMaHUue HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUH
COBPEMEHHOW OMOJIOTHH M OWOTEXHOJOTUH Ui pallMOHAILHOTO
IPUPOIONOIB30BAHUS
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITIPEJJMETA

2.1.  O6beM THCUHMILIMHBI M BUAbI Y4eOHOIi padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIJIMHBI 72
B T.4.

TEOPETUUECKUE 3aAHITHUS 40
MPAKTUYECKHE U JIAOOPATOPHBIC 3aHATHS 32
OcHoOBHOE co/lep:KaHue 55
IIpodeccuoHanbHO OPEHTHPOBAHHOE COlepPKaHMe (CoMep:KaHue 17
NPUKJIATHOTO0 MOIYJIs1)

KourpoabsHnas paéora 2
IIpomexyTounas arrecrauus (IuddepeHIIPOBaHHBIN 3a4ET) 2
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2.2. TemaTn4yecKHuil IUVIaH U COEePKAHUE

®opmupyemMble
HaumeHoBaHue Conep:kanue y4eOHOTro MaTepuaia (OCHOBHOE M NMPO(ecCHOHATILHO-OPUEHTHPOBaHHOE), | O0bem
pa3iesioB U TeM JIaGopaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAYJ/Ib (MPH HAJHYNH) yacop | oMmeTeHtiH
1 2 3 4
OcHoOBHOe€ coJepKaHue
Pasznea 1. buoJsiorusi kak Hayka. ZKuBble cMCTEeMbI M MX OPTraHU3aIus
Tema 1.1. Coaep:xkaHue y4eOHOT0 MaTepHaJia 2
buonorus buonorus — Hayka o xuBoi npupoje. CBsi3u OMOIOrHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMHu, Quiiocopueil, pelnuruen, STUKOH, 3CTETUKON U MPaBOM.
Oo6mas Ponp Oumonormn B (OpMHPOBAaHWUM COBPEMEHHOW HaydyHOW KapTHHBI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTNYECKUX HAYK.
KU3HU MeTtoap! TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPHMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).
JXussie cucteMpl (OMOCHCTEMBI) KaK MPEeaMET N3ydeHus: ononoruu. OTanuue KUBbIX CUCTEM
0T Heopranuueckoi nmpupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHHU OpraHu3aLNH OouocucTeMm: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN, MOMYJISAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OHMO - T'eOLEHOTHYECKUH),
6rochepHbIit
Pa3znen 2 Xumuvecknii COCTaB M CTPOCHHUE KJIETKH
Tema 2.1. Coaepxxanue yuyeOHOIro MaTepuasa 1
XUMHUYECKUH cocTaB | XUMUYECKUH COCTaB KJIETKU. XUMHMUYECKHE 3JIEMEHTBI: MaKpOdJIEMEHThI, MUKPOAJIEMEHTHI.
kjeTku. Bona Bona u MuHepanpHble BemiecTBa. @YHKIIMM BOJBI U MHUHEPAJIbHBIX BEIIECTB B KIIETKE.
Y MUHEpaJIbHbIE [TopnepxaHue OCMOTHUYECKOTO OanaHca
BEIICCTBA IpakTHyeckoe 3anaTHe’ 2
Ne 1 «buonoruueckass poiab MHHEPAJIbHBIX BEIIECTB B O0ECHEUEHHM >KU3HEIESTEIbHOCTU
OpraHU3MOB, MPOSIBJICHUS ArcOaTaHCca MUHEPATIBHBIX JIEMEHTOB) OK-01, OK-02,
Tema 2.2. Copnepxxanue y4eOHOIro MaTepuaJa 1 OK-04

Yacer J'Ia60paTOpHI)IX pa60T 1 IMMPAKTUYICCKUX 3aHIATUH YUYTCHBI B COACPIKAHNU yqe6H0r0 MaTepurajia 1 BXOIT B 0611166 KOJIMYECTBO 4YaCOB 110 TEMCE.

12




Buonornueckn
BaXXHbBIC XUMHWUYCCKHUC
COEINMHEHUS

benku. CoctaB u cTpoeHrne OeIKOB. AMUHOKHCIOTH — MOHOMEPHI O6enkoB. HesameHumeble n
3aMEHHMBIE AMUHOKHUCIOTBL. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOIA
MOJICKYJbI (TIepBUYHAS, BTOpUYHAS, TPETUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE
cBoiictBa OenkoB. buomornueckue GyHKIUU OenkoB.DEpMEHTBI — OHOJOTHYECKUE
karanu3aTopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHH(PUYHOCTD.
KodepmenTsl. Buramunsl. OTinnuus pepMEeHTOB OT HEOPraHUYECKUX KaTaIu3aTopOB.
YrneBoapl: MoHOcaxapuabl (TJIHOKO3a, pubo3a U ne3okcuprbos3a), aucaxapujsl (caxaposa,
JaKTO3a) M ToJMcaxapuisl (Kpaxmall, TIHKOTeH, LeJUIono3a). buonorndeckue ¢GyHKIuu
yraeBonoB. Jlunuael:  Tpurimuepunbl, Gocomunuabl, crepounsl. [ uapodunbHO-
runpodoOHble cBoiicTBa. buonornueckue ¢ynkuun munuaoB. CpaBHEHHE YIJIEBOJOB,
OenKOB M JMINUIOB Kak HCTOYHUKOB sHepruu.Hyknennossie kucnotel: JJHKu PHK.
Hyxeotnasl — MoHOMEpBI HyKJIEMHOBBIX KHchoT. Ctpoenue u pynkmnuun JJHK. Ctpoenue n
dbynkin PHK. AT®: ctpoenue u pynkuuu

JlabopaTopHble 3aHsiTUS (Ha BHIOOP MpEIo1aBaTes)

Ne 1 «Onpenenenue Butamuaa C B IpoAyKTax MUTAHUS»

win«OrpeieieHne HaTuYus Kpaxmaia B IPOAYKTaX MUTAHUS»

i« uapopuabHO-TUAPO(HOOHBIE CBOWCTBA JTUITHIOBY

win«3ydeHne KaTaJluTHUYECKOM aKTUBHOCTHM (EpMEHTOB (HAa MpHUMepe aMuiIa3bl WU
KaTaJyias3bl)»

Tema 2.3.

CtpyKTypHO-
(byHKLIHOHATBHAS
OpraHu3aIus KIETOK

Coaep:xanue yueOHOro MaTepHaJia

Huronorus — Hayka o kinerke. Kiierounas Teopust — npumep B3auMOAeHCTBUS Hiel U GaKkToB
B HAyYHOM ITO3HAHUU. METO/IbI U3yUEHUS KIETKH.

Krnerka kak nenoctHas xuBasi cucreMa. OOmiue mpU3HAKW KIETOK: 3aMKHYTas Hapy)KHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapat, cucteMa cCUHTe3a Oeka.

Tunel KIETOK: dJyKapuoTHYecKas U mnpokapuoruyeckas. (OCOOEHHOCTH  CTPOECHHUS
npokapuoTuyeckoi kietku. Kierounass crenka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M IpuOHOMN KieTku. [ToBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KIJIETOYHas CTEHKa, TIIMKOKaIMKC, MX (yHkuu. I[lmazmaruueckas
MeMOpaHa, €€ CBOMCTBa M (PyHKITUH.

Hutorasma u ee opra"ouabl. OgHomemOpanHble opraHounsl kietku: OIIC, ammapar
I'onpmxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWBI KJIETKHA: MHUTOXOHJPHUH, IUIACTHJBIL.
[Ipoucxoxxaenne MUTOXOHApUN M TwiacTHI. Bunel muactun. HememOpaHHBIE OpraHou[IbI
KJIETKW: PUOOCOMBI, KJIETOYHBIA UEHTpP, UEHTPUOJIM, PECHUYKU, KIyTHKU. DyHKIUU
OpraHOMJOB KJIETKU. BKiroueHus.

Anpo — perynsaropusiii neHTp KieTku. CTpoeHue siapa: siaepHas 000J04YKa, KapHoIlia3Ma,
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XPOMAaTHH, SJIPHIIIKO. XpOMOCOMBI. TpaHCIIOPT BEHIECTB B KJIETKE

JlaGopaTopHble 3aHsATHSA (Ha BBIOOD MPENoaaBaTes)

Ne 2 «Ctpoenue kieTku (pacTeHHsl, )KUBOTHbIE, TPUObI) U KJIETOYHBIC BKJIIOUEHUS (Kpaxmall,
KapOTHUHOM/IbI, XJIOPOILJIACTHI, XPOMOILIACTHI )

nin«l3yueHrue cTpoeHus KJIETOK PacTeHHil, )KMBOTHBIX U OaKTEepHil MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpOINpENapaTax U UX OMUCaHUE»

nwn«lIponunaemocts MeMOpaHsbI (I1a3MOJU3, JETIA3MOJIH3 )

Pasznea 3. dKusHeneaTeIbHOCTDb KJIETKHA

Tema 3.1.
OOmeH BellecTB
1 TIpeBpaIlCHHe

SHEPIUU

B KJIETKE

Conep:kanue y4eOHOT0 MaTepuaJia

OOmeH BeniecTB, WK MeTa00JIU3M. ACCUMIIALNS (TJIACTUYECKUA OOMEH) U TUCCUMMIISLINS
(9HepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IUHOrO Ipolecca MeradonausMa. Poib 3aKoHOB
COXpaHEHHs BEIIECTBAa W DHEPrUM B NMOHUMAaHMU MeTabonm3ma. Tumbel OOMEHa BEIIECTB:
aBTOTpOoHBIH U TerepoTpodHbIii. Pons depmMeHTOB B OOMEHE BEIIECTB W MPEBPALICHUU
sHeprun B Kkietke. PortocuHTe3. CBeroBas M TeMHOBas (azbl (orocuHTe3a. Peakunum
¢dorocunTesa. dpdexkruBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha 3emIie.
Bnusiaue ycnoBuil cpenpl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0 MPOJYKTHBHOCTH Y
KYJbTYPHBIX  PAacTeHHHA. XeMOCHHTE3. XEMOCHHTE3UpYyIoIue OakTepuu. 3HAYCHUE
XEMOCHHTE3a TSl )KU3HU Ha 3eMiIe.

OHepreTuyecknii oOMeH B KieTke. PacienyieHre BemecTs, BbIACICHHE U aKKyMYJIHPOBaHUE
DHEPTUU B KIIETKE. DTallbl dHEPreTHYeckoro obmeHa. [nmkonms. BposkeHWe u ero BHIBL
Kucnoponnoe okucieHue, win kieToyHoe abixaHue. OxucnutenbHoe (ochopuarpoBaHue.
O hEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

Tema 3.2.
Buocunres Oenka

Coaep:xanue yueOHOTr0o MaTepuaJia

Peakiun wmatpuuHoro cuHre3a. [enermueckas wuHpopmamus u JHK. Peanuzauums
reHeTUYecKoil nHpopMaluu B KieTke. ['eHeTnueckuit koa u ero cBoiicra. TpaHckpunuus —
marpuunblii  cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl TpaHCIALMH.
KoaunpoBanue amuHokuciot. Ponabs pubocom B OnocunTtese Oenka

IIpakTH4Yeckoe 3aHATHE

No 2 «Pemenue 3a1a4 Ha ONPEAEICHUE MTOCIEA0BATEIBHOCTH HYKICOTHUIOB)

Tema 3.3.
Bupycsl

Coaep:xanue yueOHOTro MaTepHaJia

Heknerounsie Gopmbl xu3Hu — BUpYChl. VicTopust otkpeitust Bupycos ([. U. MBanoBckwit).
OCo0eHHOCTH CTPOSHMSI M )KM3HEHHOTO0 1MKJIa BUpycoB. baktepuodaru. bonesnu pactenui,
JKUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nmMmmyHonedunura yenoseka (BIY)
— Bo30Oyutens CIIM/la. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM

OK-01, OK-02,
OK-04
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Pa3nen 4. PazMHokeHHe M HHAUBHYAJIbHOE PAa3BUTHE OPTAaHU3MOB

Tema 4.1.
JKW3HEHHEBIN 1TUKIT
KJIETKHU

Copepxanue yueOHOro Marepuana

Knetounslii nwmki, wiM >KM3HEHHBIA IMKI KieTku. WMuTepdasza m muto3. Ilpomeccsr,
npoTtekaromuye B naTepdase. Permkanus — peakius matpuanoro cunre3a JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HA00p — KapuOTHIl. [IUIIIOUIHBIN U TalIONTHBIH XPOMOCOMHBIE
HaOopel. XpomaTuipl. lLluTONMOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W MHIUBHIYaIbHOIO
pazButus opraHuzMoB. Jlenenue kinerku — wmuto3. Craaum mwurtosza. Ilponeccsl,
IPOUCXOJAINME HAa pa3HbIX CTagusAX MHUTO3a. DBHOJOrMYecCKHil CMBICH  MHTO3a.
[Iporpammupyemasi rudesb KJIETKH - aloITo3

Tema 4.2.
®opMbl pa3MHOKEHUS
OpraHu3MOB

Copepxanne yaueOHOro Marepuana

@opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecronoe u mojoBoe. Bupl 6ecrnoioro pa3MHOKEHUS:
JieJIeHHe HaJBOE U MIOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TaTUBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €T0 3HAUEHUE IS CENICKIINH.
[TonoBoe pa3mHOXkeHHUe, ero oTnuus ot Oecrnionoro. Meiio3. Cranuu meitosa. Ilpouecchst,
MPOUCXOAIIME Ha craguax wmeino3a. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonorudeckuii cMbIci U 3HaueHHE Melo3a. ['amerorenes — nporecc 00pa3oBaHUs MOJOBBIX
KJICTOK Y KMBOTHBIX. ITosoBEIe keIe3bl: CEMEHHUKH W SHYHUKH. O6pa30BaHI/IC " pa3BUTHUC
IOJIOBBIX KJIETOK — TraMeT (CrepMaro3ouf], sMLEKIeTKa) — CIIepMaTOreHe3 U OOIeHes.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3on1oB. OmonorBopenue. [lapreHorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

CopepxaHue yaeOHOro MaTepuana

NunuBuayansHOE pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpPUOTEHES). DTaAIIBI
SMOpPHOHANILHOTO Pa3BUTHUA y TO3BOHOYHBIX JKMBOTHBIX: JIPOOJIEHHE, TacCTPYJISIIHS,
opranorere3. [locTomMOproHaNIEHOE pa3BUTHE. THMBI MOCTIMOPHOHATBHOTO PAa3BUTHSL:
npsiMoe, HempsiMmoe (MIMYnMHOYHOe). BrusHue cpeipl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKJAECHHbIE ypoacTBa. Poct u pasButue pacreHuid. OHTOreHes3
I[BETKOBOT'O PaCTEHUS: IBOWHOE OIUIOOTBOPEHHE, CTPOCHHE CEMEHU, CTAIUH PA3BUTHUS

HpaKTI/IquKOC 3aHATUC

Ne 4 «Mudexmonnble 32001€BaHUs U SMUAEMUN B HICTOPUH YelloBeuecTBa. BaknHamms kak
npoduaakTuka HHQEKIHOHHBIX 3a001eBaHUI»

OK-01, OK-02,
OK-04

Pa3nen 5. HaciieicTBEeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeJOBaHHS

Conepxanue yq4eOHOro MaTepraia

[Ipeamer u 3amaun reHeTuku. Posib UTONOrMK U SMOPHOJIOTMM B CTAHOBJICHUM T€HETHUKH.
Bxkian poccuiickux U 3apyO€XHBIX YYEHBIX B pa3BUTHE TE€HETUKU. MeToibl T'€HETUKU
(ruOpuIONIOTHYECKUH, IIUTOI€HETHUYECKUH, MOJeKyIsIpHO-TeHeTHueckuil). OCHOBHBIE
reHeTUYeCKre NOHTHA. | 'eHeTndyeckasi CUMBOJIMKA, UCIOJIb3yeMasl B CXeMaxX CKpelIBaHMi.

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH  HaclieIoBaHUsA  MPU3HAKOB,  YyCTaHOBieHHble [.  MeHuenem.
MoHornOpuaHOe CKpelluBaHue. 3aKOH €IUHOO0Opas3wsi TUOPUIOB TIEPBOTO TOKOJEHUS.
[TpaBuiio nomMuHHMpOBaHMs. 3aKOH pACLICIUIEHUS NPU3HAKOB. ['MIIOTE3a YUCTOTHI Tramer.
[ToHOE W HemonHOE JOMHUHHpOBaHUE./[MTHOpPUIHOE CKpeluBaHue. 3aKOH HE3aBUCHUMOTO
HacJIeJOBaHMsI TpuU3HAKoB. lluToreHeTnueckre OCHOBBI JTUTHOPHIHOTO CKPEIIUBAHMUS.
AHanu3upyroliee CkpemuBaHue. Vcnonb30BaHHEe aHATU3UPYIOUIETO CKPEIIMBAHUS JIA
oIpeziesIeHus] TeHOTHIIA 0COOU

HpaKTI/I‘IeCKOG 3aHATUC

Ne 5 Pemenue 3amad Ha ONpenelIeHHE BEPOATHOCTH BO3HMKHOBEHMS HACIEACTBEHHBIX
IPU3HAKOB IIPU MOHO-, JAM-, HOJUTMOPUIAHOM U aHAIU3HUPYIOIIEM CKpPELIMBaHUM,
COCTABJICHUE T'€HOTUIIMYECKHUX CXEM CKPEIIVBaHUs

Tema 5.2. Copepxkanue ydeOHOro Marepuana
CuenieHHOE CueruieHHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana 1o cCLEIUIEHHOMY
HacJIeJOBaHUe HacJIeOBaHMIO TeHOB. HapylieHue cremieHuss I'€HOB B peE3yJbTaTe KPOCCUHIOBEpa.
IPU3HAKOB XpOoMOCOMHas TEOpHs HACJIEICTBEHHOCTHU. | eHeTHUeCKHUe KapThl.
I'eneruka nomna. XpoMOCOMHOE ompeneraeHue 1mojia. AyTOCOMBI M IOJOBBIE XPOMOCOMBI.
['omorameTHble U rereporameTHble opraHu3msl. HacienoBanue MpHU3HAKOB, CLEIUICHHBIX C
10JIOM
[TpakTHyeckoe 3aHsTHE
Ne 6 Pemenue 3anau Ha oOIpeJeleHHE BEPOSATHOCTH BO3HHUKHOBEHHUS HAcIeICTBEHHBIX
IMPU3HAKOB IIpU CHCIVICHHOM HACJICAOBAHWH, COCTABJICHHUEC T'CHOTHUIIMYCCKHUX CXCEM
CKpEelMBaHUs
Tema 5.3. Copepxkanne y4eOHOro MaTepuana
3aKOHOMEPHOCTH N3meHunBOCTh. BUIBI N3MEHYMBOCTH: HEHACIEICTBEHHAs U HacleACTBeHHas. Ponb cpesbl B
H3MEHYUBOCTH HEHACJIEJICTBEHHON H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(DUKAIMOHHOW H3MEHYUBOCTH.

BapuanuoHnHssil psa v BapuanmonHas kpuBas. Hopma peaknuu npusHaka. KonnuectBeHHbIe
M Ka4eCTBEHHbIE TIPU3HAKM U HX HopMa peaknuu. CBoiicTBa MOAU(PUKAIMOHHON
W3MEHYHBOCTH.

HacnmencrtBenHasi, WiaM TE€HOTHUIIMYECKAsT M3MEHYMBOCTH. KOMOMHATHBHAs M3MEHYUBOCTD.
Meiio3 ¥ TOJNIOBOM mMporecc — OCHOBAa KOMOMHATHBHON W3MEHYMBOCTU. MyTalmoHHAas
M3MEHYHBOCTh. Kiaccudukamus MyTamuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIe. YacToTa n
OpPUYMHBL  MyTaluii. MyTareHHsle  (QakTopbl. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacJeqCTBEHHOU N3MEHYUBOCTH
H. 1. BaBunona

IIpakTHueckoe 3aHsTHE
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No 7 Pemenue 3amad Ha OIpENEICHUE BEPOSTHOCTH BO3HUKHOBEHHMSI HACIEICTBEHHBIX
HpI/I3HaKOB HpI/I paSHI/I‘-IHBIX THUIIaX B33HMOI[CI>1CTBI/I$I I'CHOB, COCTAaBJICHHUC TI'CHOTUIIMYCCKUX
CXEM CKPEIIMBaAHUS

Tema 5.4.
I'eneruka yenoBeka

Conepkanue yaeOHOro MaTepraia

I'enetuka yenoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METOJbl TE€HETHUKH UEJIOBEKA:
TeHEAIOTUICCKUH, OJIM3HELOBBIA, ITMTOTCHETUYCCKUM, OMOXMMHUYECKUN, MOJICKYIISIPHO-
reHerrndeckuii. CoOBpeMEHHOE OIpe/eeHUEe TeHOTHUINA: MOJHON€HOMHOE CEKBEHHUPOBAHHUE,
TeHOTUITUPOBaHKE, B TOM uucie ¢ nomorbio [I11P-ananu3a. HacneacTBeHHble 3a001eBaHUS
YeJIOBEeKa: TEeHHbIC OOJie3HW, OOJIe3HM ¢ HACJIECACTBEHHOW MPEeapaciioIoKeHHOCTHIO,
XpoMocoMHBIe Oonie3nn. CoMaTH4ecKhe W TeHepaTuBHbIE MyTanud. CTBOJOBBIC KIIETKH.
[IpuHtMnBl  340pOBOTO  O0pa3a JKM3HW, JUArHOCTHUKH, NPOPHIAKTUKA W  JICUCHHUS
FEHETUYECKUX  OoJie3He.  MeIUKO-TeHEeTHYECKOe  KOHCYJIbTHUPOBAaHHME.  3HAUYCHHE
MEIUIIMHCKOW TEHETHMKH B MPEIOTBPAIICHHMH W JICYEHWH TEHETHMYECKUX 3a0o0seBaHUMN
YyeJsioBeKa

HpaKTI/IqCCKOG 3aHATUC

Ne 8 «CocraBneHue 1 aHaJIu3 pOJIOCIOBHBIX YEJIOBEKa»

Pasznen 6. DBoironuoOHHAA OMOJIOTUSA

Tema 6.1.
DBOIIOIMOHHAS
Teopus
U €€ MECTO
B OMooruu

CopepxaHue yaueOHOro MaTrepuana

[IpeanochlIk BOSHUKHOBEHHUS HBOIOIIMOHHON TEOpUH. DBOJIOIMOHHAS TEOPUS U €€ MECTO
B Ouonoruu. BnusiHHE SBONIOIMOHHOM TEOpUM HA pPa3BUTHE OMOJOTHH M JIPYTHX HayK.
CauzerenbcTBa 3BodOIUH. [laeoHTONOrHUECKHE: [TOCIIEI0BATEIBLHOCTD MOSBJICHHS BUIOB B
MAJIEOHTOJOTHYECKON JIEeTONUCH, TepexoaHbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
paznuuue dayH u (GIop MATEPUKOB U OCTPOBOB. DMOPUOIOTHYECKUE: CXOJICTBA U PA3TUUHS
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJOTHYHEIE,
aHAJOTUYHBIC, PYIAUMEHTApHBIE OpraHbl, aTaBU3MBL. MOJIEKYISIPHO-OMOXUMUYECKUE:
CXOJICTBO MEXaHHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OMUYECKHX IyTell y Bcex
JKUBBIX OPTaHU3MOB.

OpomononHass Teopus Y. Japuna. Ilpeanocbulku BO3HUKHOBEHHSI JapBHUHHU3MA.
JBwxkymme Cuiabl JBOJIOIMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE TIpH
OTPAaHUUYEHHOCTU PECYPCOB, HEolpeaenéHHas M3MEHYUBOCTh, O0pb0Oa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBonronus

CopepxaHue yaeOHOro MaTepuana

Cunrerndeckast teopusi 3Booruu (CTD) u e€ ocHOBHBIE MONOKEHUS. MHUKPOIBOIIONHS.
[Tonynsiius Kak eAMHMUIA BUAA U SBOJIOLIUH.

OK-01, OK-02,
OK-04
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JBwxkymue cuiabl ((paKTOPBI)IBOIMIONUA BHUIOB B MpUpoJe. MyTallMOHHBIN Mporecc u
KOMOWHATHBHAs M3MEHUYMBOCTh. [lomynsiuoHHbIe BOJHBI W Jpeld reHoB. M3omsauus u
murpanus. EcrtecTBeHHBIE o0TOOp — Hampapistommid (akrop sBomonun. Dopmbl
€CTeCTBEHHOTO 0TOOpa. llpucnocoOneHHOCTs OpPraHU3MOB KaK pe3yiabTaT 3BOJIOIHH.
[Tpumepbl mpucnocoOsieHNit y opraHu3mMoB. Apomopdo3bl W uAMOaJanTanuu. Buan
Bu000pazoBanue. Kpurepuu Buna. OcHoBHBIC (POpMBI BUI000pa30oBaHus: reorpaduyeckoe,
IKOJIOTHYECKOE

Tema 6.3. Copepxanue yaeOHOro Marepuaa
MaxkposBouonus Makpossomonus. Dopmbl  3BomOLMU:  (puneTHUecKas, IUBEPreHTHas, KOHBEPreHTHas,
napayensHas. HeoOpatumocTs 3BOMIONNN
IpakTruyeckoe 3ansaTre (Ha BBIOOP MpEroaaBaTeris)
Ne 9 «CpaBHenune BHIOB 110 MOP(OIOTHIECKOMY KPHTEPHIOY
mwin«Onucanye NPUCHocoOICHHOCTH OPraHU3Ma U €€ OTHOCUTEIBLHOTO XapaKTepa
Paznen 7. Bo3HUKHOBeHHE H pa3BUTHE )KH3HH Ha 3emJie
Tema 7.1. Copepxkanue ydeOHOro Marepuana
3apoxaeHue JloHayuHble TpEACTaBICHUS O 3apOKICHUU KHU3HU. HaydHble THUIOTE3bl BO3SHMKHOBEHHS

1 Pa3BUTHC XKU3HU

JKU3HU Ha 3emJe: abuoreHe3 U naHcnepMmus. XuMudeckasi 3BOIoLUsA. AOMOreHHbIN CHUHTE3
OPraHMYECKUX  BEUIECTB  M3HEOPraHMYECKHUX. OKCIIEPUMEHTAIBHOE  IOATBEPKIACHUE
XUMHUYecKor sBomtouuu. HawanbHble 3Tanbl Ouosormyeckoil sBomouuu. I'mmoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IMpPOTOKJIETKH. [lepBbie
KJIETKHM U UX dBOMIOLMsA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3paM U nepuogam. Karapxei. Apxelickas U IpOTEpPO30HCKast
apbl. [laneosolickas spa u €€ mnepuoibl: KeMOPHICKUI, OpIOBUKCKHUNA, CHIIYpPUNHCKHM,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN, NIEPMCKHUI. Me30301cKasd spa U €€ NepUuoAbl: TPUACOBBIN,
IOpCcKuii, MenoBoW. KaitHo30Mckass 3pa W €€ Nepuoibl: NaJCOreHOBBIM, HEOTCHOBBIN,
AHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema
OpraHUYeCKOTr0 MHUpa.
[IpoucxoxaeHueqeno
BEKa — aHTPOIOTEHE3

Copeprkanne ydeOHOro Marepuana

CucremMa OpraHM4YecKOro MHpa Kak OoTpakeHue 3BoNoUUU. OCHOBHBIE CHCTEMATHUYECKUE
TPyl OPraHU3MOB. XapaKTePUCTHKA KIMMaTa M TeoJIOTHIeCKuX mporeccoB. OCHOBHBIC
ATambl HBOJIOIHMH PACTUTENBHOTO W KUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUU W
JKUBOTHBIX. HOS[BHeHI/Ie, pacuBET U BEBIMUPAHHUE I'PYIIT ) KUBBIX OPTraHU3MOB.

DOBONIOIMS  YeloBeKa. AHTPOMOJOTUST Kak Hayka. Pa3BuTwe mpeicTaBIeHUH O
MPOUCXOXJICHUN dYelloBeka. MeToabl W3y4eHHs aHTpororeHe3a. CXOJCTBA W pa3uuds
YeloBeKa W IKUBOTHBIX. CHcTeMaTH4ecKoe IOJIOKEHHE 4YeloBeKa. JIBHXKyIHe CHITBI
(bakTopsl) aHTpomoreHe3a. HacnencTBeHHass W3MEHUYMBOCTh M E€CTECTBEHHBIH OTOOP.

OK-01, OK-02,
OK-04
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OO0miecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYANN TPY/Ia, MBIIJICHUE, PEYb

Tema 7.3.
OCHOBHBIE CTaAUHA
DBOJIIOLIUH YEJIOBEKA

Conepkanue yaeOHOro MaTepraia

OCHOBHBIE CTaMU W BETBU HBOJIOLMM YEJIOBEKA: ABCTPAIONUTEKH, YUeNOBEK yMenbli,
Yenosek npsaMoxonsamui, YenoBek HeaHIEpTalbCKuil, YEIOBEK pa3yMHBI COBPEMEHHOTO
tuna. Haxonku nckonaemMbIx OCTaHKOB, BpeMs CYIIECTBOBAaHUS, 00JacTh paclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHbIE OOJIbLINE pachl: €BpOINeoHaHas (eBpasuiickas), HErpo-
aBCTpaJIoONJIHAsl (SKBaTOpHallbHAs), MOHTOJIOUAHAs (a3uaTcKo-aMepuKaHckas). UYepTsl
MPUCTIOCOOJICHHOCTH TMPEJICTABUTENICH YEIOBEYECKUX pac K YCJIOBHUSIM CYLIECTBOBAHHMS.
EnuncTBO uenoBeueckux pac. Kpuruka pacuzma

[TpakTideckoe 3ansTue (Ha BEIOOP MPENoJaBaTeNsl)

Ne 10 «Bpems u myTH pacceseHus 4elloBeKa M0 IJIaHETE»
i« Iprcroco0IeHHOCTh YeJI0BEeKa K Pa3HbIM YCJIOBUSM cpelibl. BiusHue reorpadudeckoit
cpenbl Ha MOP(hOJIOTHIO B (DH3UOJIOTHIO YEITOBEKA))

Paznen 8. Opranu3mbl H OKpY:Ka0Ias cpeaa

Tema 8.1. CopepxaHue yaeOHOro MaTrepuana
Okonorus DKoJorus Kak Hayka. 3a/lad ¥ pa3/ieibl SKOJIOrMU. MeTo/ bl 3KOJIOTHUYECKUX UCCIIEJOBAHUM.
Kak Hayka. Cpenpl DKOJIOTUYECKOEe MUPOBO33PEHHE COBPEMEHHOro 4enoBeka. Cpeapl OOMTaHHS OPraHHU3MOB:
KU3HH. BOJHAs, HA3€MHO-BO3/YIlHAs, I[IOYBEHHAs, BHYTPUOPraHU3MEHHAas. KOJOTHYECKHE
DKoJorn4ecKue dakropel. Krnaccuduxarus skomorudeckux (akToOpoB: aOHOTHYECKHE, OWOTHYECKUE U
(bakTophI aHTpororeHHeie. JleicTBHE HSKOJIOTHYEeCKuX (PAKTOpOB HA OpraHu3Mbl. AOHOTHYECKHE
dakTophl: CBET, TeMIeparypa, BiakHOCTh. Doronepuoansm. [IpucnocodbnaeHuss opraHu3MoB
K JeicTBUI0 abumotnueckux (aktopoB. buomornueckue putmbl. buotuueckue haxkTopsl. OK-01, OK-02,
Buaelr OMOTHMYECKMX B3aMMOJEHCTBUI: KOHKYPEHILMs, XHUIIHHYeCTBO. Ilapazutusm, OK-04, OK-07
MYTyaJIi3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO), aMEHCAJIN3M, HEUTPaAIIU3M.
3HaueHue OMOTHMYECKHX B3aMMOJCHCTBHI N7 CYIIECTBOBAHUS OPTraHU3MOB B MPHUPOIHBIX
coo011ecTBax
Tema 8.2. Coneprkanue yueOHOro MaTepuaa
DKOJIOrH4ecKue OKOJIOTUYECKHE XapaKTEepUCTUKH monynsauud. OCHOBHBIE TIOKa3aTead MOMYJISALUU:
XapaKTEPUCTUKU YUCJIIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPUPOCT, MUrpaius. JuHamuka
MOMYJISIIIUU YUCJIEHHOCTH MOMYJISIIUK U €€ Peryssius
[IpakTrueckoe 3aHsiTHE
No 11 «IToicu€r mI0THOCTY MOMYJSIIUAN Pa3HbIX BUJOB PACTEHHIN
Pasznen 9. Coo0lrecTBa M YKOJOIrHYECKHE CHCTEMBbI OK-01, OK-02,
OK-04, OK-07
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Tema 9.1.
CoobmiecTBa
OpPraHHU3MOB,
9KOCHUCTEMBI

Copepxanue yueOHOro Marepuana

CoobmectBo  opranm3smMoB  —  Ouomeno3.  CrTpykTypsl  OuoneHo3a:  BUIOBaf,
IPOCTPaHCTBEHHas, Tpopuueckas (mumiesast). Bunpl-noMmunanTel. CBsi3u B OHMOLIEHO3E.
Dxosiorudeckue cucteMbl (dkocuctembl). llonstue 00 »skocucremMe u OHUOreOLIEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, DPEIYyLEHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPTUU B dKOcHcTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctemsl. [lumeBbie nenu u cetu. OCHOBHBIE IIOKa3aTeNM 3KOCUCTEMBI: OuoMacca,
OPOAYKIHS. DKOJOTMYECKHE MUPAMUIBI: MPOIYKIIMH, YACICHHOCTH, OMomacchl. CBOHCTBa
9KOCHUCTEM: YCTOMUMBOCTb, camMoperyssanus, pazsutue. Cykneccus

Tema 9.2.
IIpuponusie
3KOCUCTEMBI

Copepkanne y4eOHOro Marepuana

[IpupoaHble 3KOCHCTEMBI. ODKOCHUCTEMbI peK MU 03Ep. DKocHCTeMa XBOWHOTO WIIU
IIHUPOKOJIMCTBCHHOTI'O Jeca. AHTpOHOFCHHBIe 3KOCHUCTEMBI. AFpOBKOCI/ICTCMLI.
YpboskocucteMbl. buonornueckoe M XO3SMCTBEHHOE 3HAYEHHE AarpodKOCHUCTEM H
ypOo3kocucteM. bropa3zHooOpasue kak (GakTop YCTOWYUBOCTH IKOcHcTeM. CoxpaHeHHE
OHOJIOTHYECKOro pa3HooOpasus Ha 3emiie

Tema 9.3.
buocdepa —
riao0anabHas

JKOCHCTEMA 3eMIIn

Copepxkanue y4eOHOro Marepuana

VYuenue B. U. Bepranckoro o 6uocthepe. ['panuibl, coctaB u ctpykrypa duochepst. XKusoe
BemecTBO M ero (QyHkiuu. OcobeHHOCTH OHOChepbl Kak TII00aJbHOW 3KOCHUCTEMBI.
JluHamMuyeckoe paBHOBecHMe W oOpaTHas CBs3b B Ouocdepe. KpyroBopoTsl BeliecTB u
OMOTreOXMMHYECKHNE IHKJIBI DSJEMEHTOB (yriaepoja, aszora). 30HaIbHOCTh OHOC(hEpHI.
OCHOBHBIE OMOMBI CYIIN

Tema 9.4. IIpodeccnoHanbHO OpPHEHTHPOBAHHOE coAepkaHUe (CoAeprKaHHe NPHKJIATHOIO
Bnusnane MO/YJIfA)
AHTPOIIOTEHHBIX YenoseuecTBo B Onocdepe 3emiu. AHTpOIIOreHHbIE U3MEHEeHHs B Ouocdepe. I'mobanbHbIE
(akToOpoB Ha sKosiornyeckue mpobiembl. CocyliecTBOBaHME NpUPOAbl U uenoBeuyecTBa. CoxpaHeHHE
6uochepy O0nopa3HoOOpa3us Kak OCHOBa ycToWuumBocTH Ouocdeprl. OCHOBa palMOHAIBLHOTIO
yIIpaBJICHUS] TIPUPOTHBIMH pecypcaMH W HX HCHOJb30BaHWE. JlOCTIKEHHS OHWOIIOTHU W
OXpaHa MPHUPOJIbI
[TpakTrueckoe 3aHsTHe (Ha BRIOOD MPErogaBaTes)
Ne 12 «Otxoas! IpON3BOACTBAY
N «DKOJOTHYECKUE aCTIEKTHI TPOPECCHOHATBHOM NEATETHHOCTH
wn«lIpodunakTruka npopeccuoHanbHbIX 3a00J1€BaHHIT»
i «BimsiHue MPON3BOACTBEHHBIX (DAKTOPOB HA OPTaHU3M YEIOBEKA)
Tema 9.5. IIpodeccnoHaTbHO  OPHMEHTHPOBAHHOE  coepkaHUe (coAeprkaHHe NPHKJIATHOIO
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Brnusaue comuanbHO-
DKOJIOTHYCCKHUX
(dhakTOpOB Ha
3I0pOBBE YEIIOBEKA

MO/1YJIfA)

310poBbe U ero cocrasisomue. OakTopsl, MOJOKUTEIBHO U OTPULIATENIBHO BIMSIONINE HA
opranu3M 4yesioBeka. [IpoOrema TEXHOTEHHBIX BO3ACHCTBUI Ha 3J0pOBbE YeNIOBEKa
(9MEKTpOMAarHUTHHIE TIOJIs, OBITOBAs XWUMUS, W30BITOYHBIC IIYMBI, paguanus W T.IL.).
ApanTanus opraHu3Mma 4ejoBeka K (akTopaMm OKpyxawomed cpeabl. [IpunHnmmb
dopmupoBaHus 310poBhecOeperaronero noseaeHus. Puzndeckas aKTUBHOCTb M 37J0POBBE.
broxuMuyeckue acreKkThl paMOHAIBHOTO UTAHUS

JlaboparopHble 3aHATHS

Ne 3 «YMcTBeHHast pabOTOCTIOCOOHOCTDY

win «BnusHue abuotudecknx (pakTopoB Ha UeIOBEKa» (B KaueCTBE TPUITEPOB, CHIDKAIOIINX
paboTOCIOCOOHOCTh,  MCIOJB30BaTh  YCIOBUSL  OCYIIECTBIEHUS  MPO(ecCHOHANBHOM
JCSITeIBHOCTH: IIIyM, TeMIIepaTypa, pu3ndecKkas Harpy3Ka u T.]1.)

Pa3nen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U MPOIecC

CopepxaHue yaeOHOro MaTrepuana

Cenekiusi Kak Hayka W Tpoliecc. 3apoKIeHHe CeleKInu U Jomectukanusa. Yuenue H. U.
BapunoBa 0 1meHTpax MHOrooOpasusi U MPOUCXOXKIEHUS KyIbTYpHBIX pacTeHuid. LleHTpsl
IPOUCXOXKACHUS JOMAIIHUX XUBOTHbIX. CopT, mopona, mramMM. COBpEeMEHHBIE METO/Ib
CEJICKIINH. MaccoBbrlit
U WHIUBUAYAIbHBIH OTOOpHI B CEJIEKIIMM PACTEHUM M JKUBOTHBIX. OlEHKa 3KCTephepa.
bauskoponcTBeHHOE cKpenuBaHue — MHOpUIUHT. Yunctas nauHus. CKpelMBaHUE YHCTBIX
muHuil. ['ereposuc, nnm rubpuanas cuna. HepoacTBeHHOe ckpelmyBaHHEe — ayTOPHIMHI.
Otnanénnas rubpuauzanus v e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 M IOJIydeHHe
MTOJIMIUIONOB. JIOCTH>KEHMS CEJIEKIIMN PACTEHMM, )KUBOTHBIX H MUKPOOPTraHU3MOB

Tema 10.2. bruorexHonoruss kak oOTpaciib TNPOM3BOACTBA. ['€HHas WHXKEHEpUsA. OTalbl CO3AAHMSA
OcHoBBI pexomOunantHoil JIHK u Tpancrennsix opranmszmoB. Kierounas mnxenepus. Kinerounsie
OMOTEXHOJIOTUU KYJIbTYpBI. MUuKpOKIIOHaIBbHOE pa3MHOXEHUE pacTeHUN. Knonuposanue
BBICOKOIIPOJYKTUBHBIX CEIIbCKOXO3IMCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE W ITUYECKHE
npo6aembl. MO — reHeTHuecKku MOAU(PUIMPOBAHHBIE OPTraHU3MbI
Tema 10.3. IIpodeccnoHa/IbHO OpPHEHTHMPOBAHHOE COAep;KaAHMEe (coaepiKaHHe TMPHKJIIATIHOIO
buorexHonoruu MOYJIsT)
B JKU3HH U npodeccu | OCHOBHBIC HANPABICHUSI COBPEMEHHOM OMOTEXHOJIOTHH B TIPO(ECCUOHANBHON JIEATSIBHOCTH
YeJI0BEKa. Meronst OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJIOTHH. OTnka
OMOTEXHOJIOTHUECKUX

N  TCHCTHYCCKUX OKCIICPUMCHTOB. HpaBI/IJ'Ia IMOMCKAa M aHalM3a OHO’KOJIOTHYECKOM

OK-01, OK-02,
OK-04, OK-07
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uHpopmaruu
U3 pa3JIMYHBIX MCTOYHUKOB (Hay4yHas U yuyeOHO-HayuyHas JINTEpaTypa, CPEACTBA MACCOBOU
uHpopmaruu, cetb THTEpHET U Ipyrue)

HpaKTI/I‘IeCKOG 3aHATUC

Neo 13 Keiicel Ha aHanu3 WHGOPMAIIMK O HAYYHBIX JOCTHXKCHHSIX B 00JIACTH TEHETHYECKHX
TEXHOJIOTHH, KIIETOYHOW WHKEHEPUH, TTUIIEBBIX OMOTEXHOIOTHIA.

No 14 3ammra kelica: TpencTaBICHHUE PE3YIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHUE C
MIPE3CHTALINECH )

Pa3nen 11.Penienne KeiicoB B 00,1aCTH OMOTEXHOJIOTHii2

Tema
11.1.1.buorexnomnoru
u
B IMPOMBIIIJIEHHOCTH

IIpodeccnoHaibHO OpPUEHTHPOBAHHOE coJepkaHue (coaepkaHWe TMPHUKJIATHOIO
MOJLYJISA)

Pa3Butne mpoMBIIIICHHON OMOTEXHOIOTHH M ee TMPUMEHEHHE B KU3HHU YEIOBEKA, TIOUCK U
aHaM3 MHPOPMALMU U3 PA3IMYHBIX MCTOYHUKOB (Hay4yHas U y4yeOHO-HaydHas JTUTEparypa,
cpecTBa MaccoBOW MHGpOpMaLuu, ceTh IHTEepHeT U Apyrue)

HpaKTI/I‘{CCKHe 3aHATHUA

Ne 15Keiicel Ha anHanu3 uHGOpPMALMM O PAa3BUTUM MPOMBIIIJICHHOW OHOTEXHONOTHH (IO
MUHU-TPYIIIaM).
Ne 163ammra keiica: mpencTaBieHHE pPE3yJIbTATOB PEIICHHUS KEHCOB (BBICTYILUICHUE C
pe3eHTaINeH)

Tema 11.1.2. IIpodeccnoHanbHO OpPHMEHTHPOBAHHOE coAepkaHUe (CoAepKaHHE MPHKJIATHOIO
CoruanbHo- MOYJIsl)
JTHYECKHUE aCHEKThl | DTUYECKHE aCTEKThI Pa3BUTHs OMOTEXHOIOTUN U MPUMEHEHHE WX B KH3HH YEIOBEKA, TIOUCK
OHOTEXHONIOTHH U aHIM3 HMHPOpPMAIMM U3 Pa3IMYHBIX HCTOYHHKOB (Hay4yHas U y4eOHO-HAay4dHas
JauTepaTypa, CpeicTBa MaccoBoi nH(popMaluu, cetb IHTEpHET U Apyrue)
[TpakTHyeckue 3aHATHS
Ne 15Keiicbl Ha aHanu3 nH(pOpMaLUu 00 ITUYECKUX aCMEeKTaX pa3BUTHUs OMOTEXHOJIOTUH (110
MUHU-TPYIIIAM).
Ne 163ammra Kkeiica: mpencTaBieHHE pe3yJbTAaTOB pEIICHUS KEWCOB (BBICTYIUIEHHE C
pe3eHTAINEH )
Tema IIpodeccnoHanbHO OpPHEHTHPOBAHHOE cojAepkaHue (CoAepkKaHHe MPHKJIATHOIO
11.1.3.brOTEeXHONOTH | MOYJI51)
u Pa3Butue OWOTEXHOJIOTMH C NpPUMEHEHHEM TEXHHUYECKUX CcHcTeM (OMOMHXKEHepHus,

OK-01, OK-02,
OK-04, OK-07

2O0pa3oBaTeNbHas OPraHU3alUs CAMOCTOSTENLHO ONPEIENSIET COAEPIKAHUE pa3fielia, BhIOUpas oHy U3 npemioxenusix tem 11.1.1 -11.1.3.
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N TEXHHUYCCKHEC
CUCTCMBI

OoumonHpoOpMaThKa, OMOHHMKA) W WX IPUMEHEHHWE B JKM3HU YEJIOBEKAa, MOWUCK M aHaJIHU3
UHPOpPMALIUM W3 pa3IMYHBIX HCTOYHMKOB (Hay4yHass u y4yeOHO-HayudHas JUTEparypa,
CpeIcTBa MaccoBOW MHPOPMAIINK, ceTh VIHTEpHET U Apyrue)

[IpakTryeckue 3aHATHs 4
No 15 Keiicel Ha aHanu3 wHGOpPMAIUU O Pa3BUTUU OWOTEXHOJOTUH C TPUMEHEHHUEM
TEXHUUYECKUX CUCTEM (110 MUHU-TPYIIIaM).
No 163ammra kelica: mNpeACTaBICHUE pE3yJbTaTOB PEIICHHS KEWCOB (BBICTYIUICHHE C
MIPE3CHTALINECH )
IIpomeskyTouHas arrecTanus: 1ceM.-KOHTPOJIbHasA padoTa 2
2ceM.-1u¢depeHIPOBAHHBIN 3a4eT 2
Bcero: 72
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3. YCJIOBUS PEAJIMBAILINU PABOYEM IMPOT'PAMMBI
3.1. Tpe6oBaHHMs1 K MUHUMAJILHOMY MaTE€pPHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

Kabuner«buonorun», oOcHameHHbI 00OpYJOBaHUEM: CTOJ JIEMOHCTPALMOHHBIA  (C
PaKOBHUHOW, TIOABOAKOW M OTBEACHUEM BOJbl, CAHTEXHUKOW, JJIIEKTPUUYECKUMHU PO3ETKAMU,
aBTOMaTaMU aBapUIHOIO OTKJIKOYEHHUS TOKA), JJAOOPATOPHBIN OCTPOBHOM CTOJ (JBYXCTOPOHHMH, C
3aIUTHBIM, XUMOCTOUKUM
U TEPMOCTOMKMM IOKpPBITUEM, HAJCTOJIBEM, C IOJACBETKOW M D3JIEKTPUUYECKUMU PpO3ETKaMH,
MIOJIBOJIKOI M OTBEIEHUEM BOJBI M CAHTEXHUKOI1), CTYI 1a00paTOPHBII TOBOPOTHBI, PETYITUPYEMBbIN
II0 BBICOTE.

ITpumMepHbIii IepedeHb JEMOHCTPALMOHHOTO U J1a00paToOpHOro 000py10BaHHUS.

JleMmoHCTpaniioHHOE 000PYI0BAaHNE U TTPUOOPHI:

— KOMIUIEKT BJIXKHBIX IIPENapaToB AEMOHCTPALMOHHbBIN

— KOMIUIEKT repbapHeB 110 CUCTEMATHKE PACTEHUH C ONpeIeIUTeIbHBIMU KapTOUKaMu
— KOMIUIEKT KOJUIEKIIUH 1EMOHCTPALlMOHHBIN

— 1u(poBON MUKPOCKOI OMHOKYJISIPHBIN (C Kamepoil)

JlaGopaTopHo-TexHOJOTHYECKOe 00OpynoBaHue (J1aboparopHoe 00OpYyJOBaHHE, IMPHUOOPHI,

Ha0OPBI JUIs SKCIIEPUMEHTA, UHCTPYMEHTHI):
—  MOJIENH, MYJISKH, allllJIMKalun
— KOMIUIEKT MOJeNIeN-anIuIMKallui JJEMOHCTPALIMOHHBIN
— KOMIUIEKT aHaTOMHUYECKHUX MOJIEJIeN JEMOHCTPAllMOHHBIN
— HaA0Op MaJeOHTOJIOTUYECKUX MYIISDKEN
— KOMIUIEKT OOTAaHUYECKUX MOJENIEH 1IEMOHCTPAIMOHHBIN
— KOMIUIEKT 300JIOTMYECKHUX MOJENIEN JEMOHCTPALIMOHHBIN
—  KOMIUIEKT MYJISKEN JE€MOHCTPALIMOHHBIN
— CKeJeT YeJlI0OBEKa
— TOpC uelnoBeKa pa30opHBIii
—  KOMIUIEKT MOJIenei
— KOMIUIEKT CKEJIETOB Pa3IMYHbIX KJIACCOB KUBOTHBIX
— TabuuIBl peabeHbIe
— JIEMOHCTpAIMOHHBIE y4eOHO-HATJIsIHbIE TOCOOus
— KOMIUIEKT MTOPTPETOB i opopmieHus KabruHera
— nabopaHTcKasl 111 KaOMHEeTa OMOJIOTHH B SKOJIOTHH
—  CTOJI C AIUKAMH JIJIs XPaHCHU S/ TyMOOH

— Kpecio oducHoe
24



—  CTOJI TaOOpPaTOPHBIA MOCUHBIN
— CYUIWIbHAS MaHeNb JJIS OCY/IbI
— mkad A8 XpaHeHus! y4eOHBIX TocoOuit
— mkad A7 XpaHEeHUs BIKHBIX MpenapaToB, 3aHPAIOIIANACS Ha KIIIOY
— mKad A XpaHEeHHs J1abopaTOPHOU IMOCYIbI/TIPUOOPOB
— J1a0OpaHTCKUU CTOJ
— CTyJa 1abopaTopHbIN
— KOMIUICKT epIIeH I MBIThsI TaOOPATOPHOM MOCY/IBI.
[IpumepHBIii  MepedyeHb  JEMOHCTPALIMOHHOTO U JJAOOpaTopHOro  OOOpYAOBaHUS  HOCHUT

PEKOMEHIaTENIbHBIN XapakKTep.

3.2. UndopmanuonHoe odecrniedenne 00yueHus

Jliia peanuzanuu nporpamMmbl 0MOIHOTeYHBIH (OHT 00pPa30BATENBHON OpraHU3aIUH JT0JKEH
UMETh MeYaTHbIC /UM IEKTPOHHBIE 00pa3oBaTeNbHble U HH(OPMAILMOHHBIE PECYPCHI:

OcHOBHbIE NeYaTHbIE U3JAHUS
ArajponoBa W.b. buonorus: ba3zoBelii ypoBenb: Yueb. s 00pa3oBaTeNbHBIX OpraHu3aluu,
peanmsyromux obpazoBarenbHbie mporpammbl CITO / W.B. AradonoBa, A.A. Kamenckwmii, B.U.
Cusornazos. — M.: IIpocsewmenue, 2024. — 271, [1] c.: un.

DJIeKTPOHHBIE U3IaHUS
Buonorus. 10-11 knacce (yriayOaeHHbIH ypoBeHb): yUeOHUK I cpeliHero oluiero oopazoBanus / B.
H. Sperun [u ap.]; nmox odmeii pegakmueir B. H. Speiruna. — 2-e m3x. — Mocksa: M3narenscTBo
FOpaiit, 2022. — 357 c¢. — (Hapoanoe mpocsemenue). — ISBN 978-5-534-15630-0. — TekcrT:
anekTponHsIi // O6pasoBatensHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509241
OO0yxoB, /I. K. buonorus: kieTku u TKaHU: yueOHOe mocoOue Al CpeaHero mpoheccuoHalIbHOIO

obpazosanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e¢ m3x., mepepadb. u jon. — Mockaa:
N3znarensctBo FOpaiit, 2022. — 358 ¢. — (IIpodeccuonanbHoe odpasosanue). — ISBN 978-5-534-
07499-4. — Texkcr: snekTpoHHb // OOpa3oBatenbHas miatrdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/494034

buonorus: yueOHUK ¥ IPaKTUKYM JAJIsl cpeiHero npodeccuonansHoro oopasosanus / B. H. Spbirun
[u ap.]; mon penakuuert B. H. SIpeiruna. — 2-e u3a. — Mocksa: MUznarensctBo FOpaiit, 2022. —
378 ¢. — (ITpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-534-09603-3. — TekcCT: 371eKTPOHHBIH
// Obpa3oBarenbHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/489661

JlonmoJHUTEIbHbIE HCTOYHUKH

Tewinop M. buomorusi: 8 3 1. T. 1 / 1. Teinop, H. I'pun, V. Crayr; nox pen.P. Comnepa ; nep. 3-ro
aHri. uzg. — 1l4-e uzn. —M. : Jlaboparopus 3Hanui, 2022 — 454 c.

[TaBnoBa, E. . Dxonorus: yueOHUK U MPaKTUKYM AJIs CPEAHET0 MpodeCcCHOHAIBLHOTO 00pa30BaHUs
/ E. 1. I1aBnoBa, B. K. HoBukoB. — Mocksa: U3natensctBo FOpaiit, 2022. — 190 c.

Epemuenko, O. 3. buonorus: yuenue o Ouocdepe: ydeOHOe TmoOcoOMe I CpPETHETO
npodeccuonansHoro odbpazoBanus / O. 3. Epemuenko. — 3-e uszf., mepepad. u mon. — MockBa:
W3narensctBo FOpaiit, 2022. — 236 c.

brunos, JI. H. Dxonorus: yaebHoe mocodue s cpefHero npodeccruonanbHoro oopazosanus / JI. H.
bmuuos, B. B. IlonskoBa, A. B. Cemenua; mox ob6mei penakmueit JI. H. baunoa. — Mocksa:
WzparensctBo KOpaiit, 2022. — 208 c.
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https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

5.

6.

7.

bproxanp, ®. ®. IIpombinuiennas skonorus: yueOnuk / @.0. bproxans, M.B. I'padkuna, E.E.
Cnob6usakosa. — Mocksa: DOPYM: UHDPA-M, 2022. — 208 c.

Hecmenora, H. H. Dxonorus dyenoBeka: ydeOHUK U MPAKTUKYM I CPEAHETO MPOodheCcCHOHATBLHOTO
obpazosanus / H. H. HecmenoBa. — Mocksa: U3natensctBo FOpaiit, 2022. — 157 c.

buonorust mia npodeccuil U cnennagbHOCTEH TEXHUYECKOIO M €CTECTBEHHO-HAyYHOro Mpoduieii:
y4eOHUK JUIs CTYA. yupexaeHuit cpen. npod. oopazosanus / B. M. Koncrantunos, A. I'. Pe3anos, O.
E. ®aneeBa; nox pea. B. M. KoncrantunoBa. — M.: M3narensckuii nieHTp «Akanemusi», 2016/ —
336 c.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOI'O NIPEIMETA
KonTponis u  oueHka 0011e00pa3oBaTeIbHOM

PacKpBIBAIOTCS 4Yepe3 NUCHUIUTMHAPHBIC PE3yNIbTaThl, HAMpaBICHHBbIE Ha (QopMHpoBaHUE OOIMX W

npodeccHoHaIbHBIX KOMIIETCHIIMI [0 pa3/esiaM U TeMaM COJICpIKaHusl y4eOHOT0 MaTepHaia.

PE3YyJIbTaTOB OCBOCHUA JUCHUITIIMHBI

Oo6masi/mpogeccuoHanbHAS
KOMIIeTeHIUsI

Pazpen/Tema

Tun OLICHOYHBIX

MeponpusiTUs

OK O01. Bsibupare cmocoOsbl
pereHuUsI 3aa4
npodeccnoHaTbEHOM
JESITeIbHOCTH TTPUMEHHUTEIBHO
K pa3JIMYHBIM KOHTEKCTaM

Tems2.1 -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,
9.41T-0/c®, 9.5IT-o/c, 10.1,
10.2, 10.3I1-o/c, 11.1IT-0/c

OO6cyxneHue o Bompocam
JEKIUU

Pazpabotka rioccapus
3anonHeHue  CPaBHUTEIbHBIX
TaOIHI

TectupoBanue

YceTHBI onpoc

JIUKTaHT Ha HCIOJIb30BaHUE
apryMEHTOB, OHOJOTHYECKON
TEPMHUHOJIOTHH U CUMBOJIUKH
NupuBunyanbHas
camocTosTenbHas padboTa
[IpencraBnenue pe3ynbTaToB
MPaKTHYECKHUX padoT
KonTtponsHbie paboThI

3amura TBOpUECKuX padoT

3amura WHIUBUTYJIbHBIX
MIPOCKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTO‘IHOI\/’I aTTeCTallnu

OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi AUCKYCCHS 11O

COBpPEMEHHBIE cpeactsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOcaM JIEKIMH

TIOMCKa, aHamisa | 71.73 81, 82, 9.1-9.3, PazpaboTka MeHTaIBHOU

u " MHTEPIPETANAN | g 41 /e 9 5[T-o/c, 10.1, EapTBI B MHHHU T'pyIIax

nHpOpMaIny, BITTOJIHEHHE U 3aIINTa

u UH(POPMAalLIMOHHBIE 102, 10.311-0/c, 11.1MT-0/c 71a00paTOpHBIX PaboT

TEXHOJIOTUU JUTSI BBITIOJTHEHUS [IpencraBnenne  pe3yinbTaTOB

3a1a4 npogeccuoHaIbHON NpaKTUYECKUX padoT

JeSTeTbHOCTH [IpencraBnenne ycTHBIX
COOOIIeHUH C Mpe3eHTalue,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
HCTOYHHUKOB,
PEKOMEHIOBaHHBIX
IperoiaBaTesieM

OK 04. O¢dextuBno | Temn2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHe O BOMpPOcaM

B3aMMO/ICHCTBOBATH u | 43,5154, 6.1-6.3, 7.1-7.3, | TeK1UH

paborath B KOJUIEKTHBE H |g 1, 8.2, 9.1-9.3, [IpencraBnenue pe3ynbTaToOB
KOMaH/Ie 9 4M-0/c. 9.5M-0/c. 10.1 | MPAKTHYECKHX pabot
; ’ " | 3amuTa TBOPUECKUX paboT
10.2, 10.3IT-o/c, 11.111-0/c SamuTa MR HBH Y ATBHBIX
MIPOCKTOB
OK 07. ConeiictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | O6cyxaeHue mo Bompocam
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TIpodeccnoHanb-HO OPHEHTUPOBAHHOE COAEPKAHNE(CONEPKAHNE TTPUKIIALHOTO MOJLYJIS)




COXPAHEHUIO OKpYy>Karoleu
Cpelbl, pecypcocOepeKeHUIO,
MIPUMEHSITh 3HAHUS
00 W3MEHEHUU KJIMMAaTa,
MIPUHLIMIIBI OepeKIIMBOTO
MPOU3BOJCTBA, A (HEKTUBHO
JIENCTBOBATH

B UPE3BbIYANHBIX CUTYyALUAX

4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

JEKIUU

PazpaboTka rioccapus
3amnonHeHue  CPaBHUTEIbHBIX
Ta0JInIL

TectupoBanue

VYeTHbII onpoc

JIUKTaHT Ha HCIIOJIb30BaHUE
apryMEHTOB, OHOJIOTHYECKOI
TEPMHUHOJIOTHH U CUMBOJIUKH
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue  pe3ynbTaToB
MPAKTUYECKUX padoT
KonTtponbHbie paboTh

3aiuTa TBOPUECKUX paboT
3amura WHIMBUTYaTbHBIX
IPOEKTOB

Brinosinenue 3aganui
MIPOMEXYTOYHOM aTTECTALNKU
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