MWUHUCTEPCTBO OBILEIO U TPO®ECCUOHAJIBHOI'O OBPA3OBAHNSI POCTOBCKOW OBJIACTH
F'OCYJAPCTBEHHOE BIOJPKETHOE [TPO®ECCUOHAJIBHOE OBPA3OBATEJIbLHOE VUPEXJEHUE
POCTOBCKOM OBJIACTH «CAJIbCKHUI UHTY CTPUAJIbHBINA TEXHUKYM»

(I'BITIOY PO «CHT»)

YTBEPXIAIO:
3aMecTHTEb JmpE}zdpa o yueOHOU paboTe
Vo T.B. Sxumosa

«12» HostOpst 2024 T.
Howmep perucrpauuu PIT 08.02.09 OV]1.07

6HeCeHbl U3MEeHeHUA NPUKA30M
om 01.07.2025 Ne393 y/0

PABOYASI [IPOTPAMMA YYEBHOW M CIUIIIAHbBI
OV .07 BUOJIOT U
(6a3oBblii ypOBeHb)
npodguib 00yueHns: TeXHOTOrHIECKHIH

quts crienmanprocTr 08.02.09 MonTax, Hajaaka v SKCIUTyaTarus
3JIEKTPOOOOPYI0BAHHUS IPOMBILIIEHHBIX U IPAKIAHCKUX 3MaHUH

r. Cansck
2025



Pa6ouast mporpamma yueGHO#H mucnummHbl «bronorus» paspaborana Ha ocHoBe O®I'OC CIIO
no cnenuanbHoctH 08.02.09 MoHTax, Hamagka W OKCIUTyaTamusl 3JIeKTPooOOpyTOBaHHS
NPOMBIIUIEHHBIX M TPaXIAHCKHX 3[aHMH, YTBEp)KIEHHOTO IpHKa3oM MuHHCTEpCTBa
npoceemenuss Poccuiickoit @enmeparmu ot 9 HosiOps 2023 1. Ne845, ®I'OC COO,
yTBepXKIeHHOro npukazoM MuHobpHayku Poccuu oT 17.05.2012 Ned13, momoxenuit @OOII
COO, yrBepxxneHHOW mnpukazoM MunnpocBemenus Poccun ot 18.05.2023  Ne371,
C YY4ETOM IpUMEpHOH pabouell mporpamMmsl 00Ie00pa3oBaTeIbHON MUCIHUILTHHEI « BHOIOTHS»
U1 TpodecCHOHANBbHBIX  00pa3oBaTENBHBIX — OpraHM3allii, OZOOpEeHHOH Ha  3aceIaHHd
ITenarorugeckoro cosera ®I'bOY AITO MPITO mpotoxonom Ne6/2025 ot «18» ampernst 2025 roza.

Opranuszanus-paspadorunk: [BIIOY PO «CUT»

Paspa6oTunk: Kum B.A., npenonasatens 'BIIOY PO «CUT»

PexomenioBana (0j06peHa) IUKIIOBOM KOMHUCCHER 0011e00pa30BaTENbHBIX UCIHILTHH

N

[pencenarens /)’V{/- / Ktutoposa E.H./
k/ noonuce

[TpoTtokon Ne 10 OT « /\7 » (222224 2025 r.

PELIEH3EHTBI:

Korosa H.B., npenogaBarens ['BITOY PO «CATK»
Kruroposa E.H., npenogasatens I'BIIOY PO «CUT»



COJEPKAHUE

OBLIAS XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMGBI
OBIIEOBPA3OBATEJIbBHOU JUCHUITJIMHBI « bBUOJIOT S

CTPYKTYPA U COJIEPYKAHUE OBILLIEOBPA3OBATEJILHOMN
JIMCUATUTNHEI

YCJIOBHA PEAJIM3ALIMA ITIPOI'PAMMBI
OBIIEOBPA3OBATEJIbBHOU AMCIHUITJIMHBI

KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHNA
OBIIEOBPA3OBATEJIbBHON JUCHUITJIMHBI

21

23



1. OBIIASL XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCHUIIVIMHDbI «bBUOJIOI' U5

1.1. MecTto AucuMILVIMHBI B CTPYKTYpe o0pa3oBaTtenbHoili nporpammsel CIIO:

OobmeoOpa3oBatenpHas aucuuiiinHa «buonorus» sBnseTcs o005S3aTeIbHOM YacTbIO
0011e00pa30BaTeIbHOTO IUKJIA 00pa3oBaTeIbHOM Mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
no cnenuanbHocTH 08.02.09 MoHTaX, Hamaaka W IKCIUIyaTalus >SJIEKTPooOOpYIOBaHUS
MPOMBIIUICHHBIX U TPAXKAAHCKUX 3/1aHUN

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. leap AUCHUILIHHDBI

Copep:xanue nmporpaMmMbl 00111e00pa3oBaTeIbHON JUCHUILTUHBI «bHoIOTHs» HaNIpaBiIeHO
Ha JIOCTIXKEHHE Pe3ylIbTaTOB €€ M3ydeHus B cooTBeTcTBUU ¢ TpeboBanusimu OI'OC COO c
yueroM TnpodeccuonansHoil HampaBieHHocTd PI'OC CIIO. llens wu3ydeHHS AUCHUILTAHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE OOYYAIOIIUMHUCS 3HAHUSMH O CTPYKTYpHO-
(GyHKIIMOHAIBHOW OpraHu3allud >KMBBIX CHCTEM pa3HOr0 paHra M MNpPHOOpeTeHHuEe YMEHH
MCIIOJIb30BaTh AT 3HAHMSI JIUIsl TPAMOTHBIX JEHCTBUI B OTHOILIEHUU OOBEKTOB KUBOM IPUPOIBI U
pelIeHuUs Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkeHue 1enM  W3ydeHus AucuMIuiuHbl «buonorus» Ha 0a30BOM  ypOBHE
oOecrneunBaeTcs pelieHrueM CIeIYIOIMUX 3a1au:

J OCBOCHHE OOYYArOIIMMHUCS CHCTEMBl 3HAHWA O OHOJOTMYECKHX TEOPHUSX,
YUEHHUSX, 3aKOHaX, 3aKOHOMEPHOCTSAX, THUIOTE3aX, MpaBUiaX, CIYKallUX OCHOBOM s
dbopMupoBaHus MIpeICTaBICHUMA 0 €CTECTBEHHO-HAyYHOM KapTUHE Mupa,

0 METOoJlax HAay4yHOIo IO03HAaHHWS, CTPOEHHM, MHOI0OOpa3uM M OCOOEHHOCTSX >KMBBIX CHCTEM
pPa3HOTO YpPOBHS OPTaHU3AIMH, BBIJAIOLIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIEIOBAaHHUSIX B
OuoJIoruy;

o dopMupoBaHue 'y OOydYalOIIMXCS  TO3HABATENbHBIX, HWHTEIIEKTYaTbHBIX
M TBOPYECKHX CIOCOOHOCTEM B TMpollecCe aHanu3a JaHHBIX O TMYTIX pPa3BUTHS
B OMOJIOTMY HAYYHBIX B3IJISIOB, UICH U MOIXO0B K U3YUCHHUIO JKMBBIX CHCTEM PAa3HOTO YPOBHS
OpraHu3aIny;

. CTaHOBJIEHWE Yy  oOOydaromuxcsi  oOmel  KyJabTypbl, (QYHKIUOHAJIbHOU
TPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSICHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO MHUPA KUBOK
MPUPO/IBI HA OCHOBAHUY 3HAHUH U OMBITA, TOTYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

. dbopmupoBaHre y OOyYaIOMIMXCS YMEHUW  WJUTIOCTPUPOBATH  3HAYEHUE
OMOJOTUYECKUX 3HAHUM B MPAKTUYECKOW JEATEIbHOCTH YEJNOBEKa, Pa3BUTHH COBPEMEHHBIX
MEAUIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOIOTHH;

J BOCMHUTAaHNUE YOEKAEHHOCTH B BO3MOXHOCTH TTO3HAHMSI YEIOBEKOM >KMBOM

MIPUPOJIBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHUS K HEH, COOMIOICHUSI STUUECKUX HOPM
MIPH NIPOBEICHUU OUOJIOTUYECKUX UCCIIeIOBAHUM;

o OCO3HAHHWE LEHHOCTH OHOJOTMYECKMX 3HAHMM JUIsl TIOBBIIMIEHHUS YpPOBHS
HKOJIOTHYECKOM KyJIbTYpPHI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;
. IpUMEHEHHE TNPUOOPETEHHBIX 3HAHUW M YMEHHM B TIOBCEJHEBHOM JKU3HU

JUIL OIIEHKU TIOCTEACTBHH CBOEH JESITENbHOCTH MO OTHOIICHHWIO K OKpYXKAaroIeH cpene,
COOCTBEHHOMY 3/10pOBBIO, 00OCHOBAaHHUE U COOIIOICHHE MEP MPOPHUIAKTUKN 3a00JI€BaHU.



1.2.2. Ilnannpyemble pe3y/bTaTbl 0CBOCHHUsI 0011e00pa3oBaTebHO AUcHUILUINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO
O6mue xommereniuu (manee — OK) u mpodeccuonanpapie kommereHuu (mainee — 1K) ®I'OC CIIO B cooTHeCEHWH C JTUYHOCTHBIMH,
MeTarpeaMETHBIMU u pEeAMETHBIMH pe3yiabTaTaMu oOy4eHus 06a30BOTO YPOBHS (nmamee — I1PG)
@®I'OC COO npencrapiieHbl B Ta0IHI1IE:
Koa u IInanupyemsie pe3yJbTAThl 0CBOCHHUS AUCHHILINHBI

HanMeHOBaHHe

‘l’OPM“pyeM"‘“X Oo6ume JucuunIHHAPHbIE

KOMIIeTeH Ui
OK O01. Bsibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI oOTpaxarb B uactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHMKH O MECTE€ M POJU OMOJOTHH
croco0bl  pelieHus | TPYAOBOrO BOCIIUTAHUS: B CUCTEME HAy4YHOIO 3HAHUs; (QYHKUIMOHAIBHOM TIPaMOTHOCTHU
3a1a4 - TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MAacTEpCTBA, | YENIOBEKA JUIS PEIICHHS KHU3HEHHBIX MPOOIeM.
npodecCHOHAIBHON | TpyAoIooue; I1P6 2. ChopMuUpOBaHHOCTb YMEHHsI PACKPBIBATh COJAEpIKaHHE
JeSITeTbHOCTH - TOTOBHOCTh K aKTHBHOH JEATEIFHOCTH TEXHOJOTWYECKOH | OCHOBOMOJNATAIOMUX OHOJOTMYECKMX TEPMHUHOB W TOHATHI:
IPUMEHUTEIBHO u COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTb | XH3Hb, KIJIE€TKa, TKaHb, OpraH, OPraHWU3M, BUJ, HOMYJALMS,
K pa3IMYHbIM | HHULUKUPOBATh, MJIAHUPOBATh U CAMOCTOATEIBHO BBIIOJIHATH | SKOCUCTEMA, OMOLIeH03, Onocdepa; MeTadbonn3M (0OMEH BELECTB
KOHTEKCTaM TaKylo JesTeIbHOCTD; U TpeBpallleHHe SHEepruM), TIoMeocTa3 (caMmoperysuus),

- UWHTEpeC K pasnmuyHbiM chepam mpodeccruoHanTbHON
JIeATEeTLHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JOJDKHBI OTPAXKaTh:
OBnasieHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENILHO (OPMYJIUPOBATh W aKTyaJHM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBECHHBIA NPU3HAK WM OCHOBAHHS
JUTSL CpaBHEHU S, Ki1accu(UKauu U 00001IeHNS;

- OTIPEICIIATH 1EH JISATSIIbHOCTH, 33]IaBaTh apaMeTpPhI

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B PacCMaTPUBACMBIX SIBJICHUSX;
- BHOCHTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTATOB

JCATCIIBHOCTh, OICHUBATH
oeJjsAM, OICHUMBATL PHUCKU

OuocuHTe3 Oenka, CTPYKTYpHash OpraHM3alusl >KUBBIX CHCTEM,
JMCKPETHOCTb, caMmoperyJsnus, CaMOBOCIIPOU3BEICHUE
(penpoaykius), HACJIeICTBEHHOCTb, W3MEHYHBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAS OPraHU3aLUS.

I[IP6 3. CdopMupOBaHHOCTH YMEHHMsI PacKpbIBaTh COJEp’KaHUE

OCHOBOTIOJIATAIONIUX ~ OWOJIOTMYECKUX TEOPHUH ©  THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MPOUCXOXKACHUS )KM3HU U YEJIOBEKa.

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOTIOJIararonue OUOJIOrMUecKre 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.M. BaswioBa, 3. ['ekkens,
®. Mrwomnepa, K. bapa), rpanuipl ux nNpuMEHUMOCTH K KUBBIM
CHUCTEMaM.

ITP6 5. IlpuobpeTeHre OmbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHUS, UCTIOIB3yEeMBIX B OMOJIOTHH: HAOTIOACHUS

Y OTMCAHUS KUBBIX CHCTEM, MPOIIECCOB M SBICHUI; OpraHu3aiuu




MOCJICICTBHIA JESITEIIbHOCTH;

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BJIaJICTh HABBIKAMH YU4EOHO-HCCIICI0BATEIbCKOM

U TPOCKTHOW JIEATEIHHOCTH, HABBIKAMH pa3pelieHUs
npo0Jem;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTYyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y

€¢ peUICHHs, HAXOJUTh AapTyMEHTHl IS JOKa3aTelbCTBA
CBOMX YTBEPXJCHUH, 3alaBaTh I[MapaMeTpbl M KPUTEPUU
pelICHHUS;

- aHaJM3UPOBATh IOJYYCHHBIC B XOJE PCIICHHUS 3aJauu
pe3yNIbTaThl, KPUTUYECKH OIICHHBATh WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;
pa3pabarbIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIIM3a
UMCIOIINXCS MAaTePUATIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
o0OJacTen;

- BBIBUTaTh HOBBIE WJEH, MpeajaraTb OpPHUTHHAIbHBIE
MOJIXOJTBI U PEIICHUS

U TPOBEACHUS OHOJOTMYECKOT0 JKCIHEPUMEHTA, BbIIBUKCHUS
TUTOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKAY HCCIETyeMBIMU
BEJIMYMHAMU, 00BsICHEHUS MOJTy4YEHHBIX pe3yJabTaTOB
u  (GOPMYTUPOBAHUS BHIBOJIOB C HCIIOJIB30BAHMEM HAyYHBIX
NOHATUM, TEOPUHN U 3aKOHOB.

IIP6 6. CchopMHUPOBAaHHOCTh YMEHHS BBIICISTH CYIICCTBCHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKApUOT W  SYKapHoT;
OJTHOKJICTOYHBIX W  MHOTOKJICTOYHBIX OpPraHHW3MOB, BHJIOB,
OHOreoleHO30B U DKOCHCTEM; OCOOCHHOCTH IMPOIIECCOB OOMEHa
BEIICCTB W TIPEBpAIICHHUS DHEPrUU B KIETKE, (OTOCHUHTE3a,
IUTACTUYECKOTO W DHEPreTUYecKoro OOMeHa, XEeMOCHHTe3a,
MUTO3a, MeHO03a, OIUIOAOTBOPCHUS, PAa3BUTHS H Pa3MHOKEHUS,
WHAMBHUIYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 60pbObl 3a

CYIIECTBOBAaHHE, E€CTECTBEHHOIO OTOOpa, BHI000pa30BaHMUS,
IPUCTIOCOOJICHHOCTH OpPraHU3MOB K Cpene OOMTaHUS, BIUSHHS
KOMIIOHEHTOB OKOCHUCTEM, AHTPOIIOTCHHBIX N3MEHEHHH

B 9KOCUCTEMaX CBOEW MECTHOCTH,

KpYTroBOpOTa BEIIECTB M MPEBpallieHne YHEPTUN B Onocdepe.

[IP6 7. CdopMHUPOBAHHOCTH YMEHHUS MPHUMEHSTH IOJIYYEHHbIE
3HaHUS U1 OObSACHEHUS] OMOJIOTMYECKHX IMPOLECCOB U SIBICHUM,
JUTSL IPUHSTHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHON JKU3HU

c 1enplo oOecrieyeHHs O€30MAaCHOCTH CBOEro 370pOBbI U
3JI0POBBSI OKPYXKAIOIIUX JIFOACH, COONIOACHUS 3I0pOBOTO 0Opasa
KHU3HH, HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KAIOLIEH MPUPOIHON
cpeze; MOHMMaHUue HEOOXOJMMOCTH WCIOJIh30BAHUS TOCTHKEHHN
COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTUH Ui palOHAJILHOTO
MIPUPOIOTIOITB30BAHHS.

I1P6 8. CcdopMupoBaHHOCTb yMEHHsS pelaTb OHOJIOTHYECKHE
3aJ]auM, COCTABIISTh TCHOTHITMIECKHE CXEMBI CKPETIIUBAHHS

JUI pasHBIX TUIIOB HACJEIOBAHUS IPHU3HAKOB Yy OPraHU3MOB,
COCTaBIIATH CXEMBI MTEPEHOCa BEIIECTB M SHEPTUH B IKOCHCTEMaxX
(uenu nuTaHUs, TUIIEBBIE CETH).

I[IP6 9. CdopMupOBaHHOCTL YMEHHH KPUTHYECKU OICHUBATH
uHbOpMalMI0 OMOJIOTUYECKOTO0  COJEPKaHMsl, BKIIOYAIOUIYIO




IICEBJOHAYYHBbIE 3HAHUS M3 Pa3IMYHBIX HCTOYHHUKOB (CpeAcTBa
MaccoBO HMH(OpPMALMU, HAYYHO-TIONYJSIPHBIE MaTepUabl);
UHTEPIPETUPOBATD ATHYECKUE aCTEeKTHI COBpPEMEHHBIX
HCCICIOBAHUM B  OHOJIOTMH, MEIMIUHE, OHOTCXHOJIOIHU,
paccMartpuBaTh  TJIOOANbHBIE  SKOJOTHYECKHE  MpoOJIeMbl
COBpEMEHHOCTH, (OpPMHUPOBATH IO OTHOIICHHID K HHUM
COOCTBEHHYIO MO3UIIHIO.

ITP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIE
NUCHbMEHHBIE M YCTHBIE COOOIICHHS] Ha OCHOBE OMOJIOrHMYECKOM
uHpOpMAIlMd M3  HECKOJNBKMX  HCTOYHUKOB,  I'PAMOTHO
MCIOJIb30BaTh MOHATUHHBIN amnmapar OHoJIoruu

OK 02.
HcnonwzoBars
COBPEMEHHBIC
cpeacTBa  IOMUCKA,
aHajam3a

U UHTEpIpeTanuu
uH(popMauu

U MHPOPMAIMOHHBIE
TEXHOJIOTUH TUTSt
BBINIOJIHEHHS  3aja4
npodecCuoHATbHON
JeATETbHOCTH

JIM4HOCTHBIE pE3yJbTaThl JIOJKHBI
LIEHHOCTH HaYy4YHOT'O [TO3HAHMS:
-c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUSI HayKd M OOIIECTBEHHOMN
MPAKTHKH, OCHOBAaHHOTO  Ha  JUAJIOre  KYyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa
B MIOJIUKYJIBTYPHOM MHpE.

MetanpeaMeTHbIE pe3yNIbTaThl JOJKHBI OTPaXkaTh:
OBnazeHne yHUBEpPCAIbHBIMU YUEOHBIMH 1103HABATEIbHBIMU
JEUCTBUSIMH:

B) paboTa ¢ uHpopmauei:
- BIQJETh  HaBBIKAMHU
U3  HUCTOYHMKOB  pa3HbIX  TUIIOB,  CaMOCTOSITEIBHO
OCYIIIECTBIISAT TIOMCK, aHaJIn3, CHUCTEMATU3ALINIO
U MHTEPIIPEeTalNIi0 MHPOPMAIMHN PAa3INYHBIX BUAOB U GopM
IIPEJICTaBICHHUS];

- OIIEHMBAaTh JOCTOBEPHOCTH, JIETUTUMHOCTHh WH(pOpMaIuH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

OTpakaTb B YacCTH:

NOJy4YeHUss  MHPOpPMaLUU

ITP6 1. CpopmupoBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH

B CHCTEME HAy4yHOTO 3HAHUA;, (PYHKIHMOHAIBHOH T'PaMOTHOCTH
YEJIOBEKA JIJIS PEIICHUS )KU3HEHHBIX MPOOJIEM.

I[IP6 7. CdopMUPOBAaHHOCTH YMEHHUS MPHUMEHSTH IMOJTYYCHHbBIE
3HaHUS U1 OOBACHEHHUS OMOJOTHYECKUX TPOILIECCOB U SIBJICHUM,
JUTSL IPUHSATHS IPAKTUYECKUX PEIICHU B TOBCETHEBHOM KU3HU

Cc uenblo obecriedeHHss OE30MaCHOCTH CBOErO 3J0POBbS U
3JI0pOBbsI OKPYKAIOIIMX JIFOJIEH, COOMOeHUsT 3/J0pOBOro oOpasa
YKU3HHU, HOPM TPAMOTHOTO IMOBEJICHUS B OKPYKAIOIIECH TPUPOTHOM
cpelie; MTOHMMaHUe HEOOXOMMOCTH HCIONb30BAHUS TOCTUKEHHM
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH JUIsl PallMOHAIBHOTO
IPUPOJONIOIB30BAHMS.

I[TP6 10. CdopmMupoBaHHOCTH YMEHHUH CO31aBaTh COOCTBCHHBIC
MMCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOTHYECKOMN
vHpOpMaMM W3  HECKOJbKHUX  HMCTOYHHUKOB,  TPaMOTHO
WCIOJIb30BaTh MOHSITHIHBIN anmapar OuoIoTHr

OK 04. O¢ddexTuBHO
B3aMMOJIEMCTBOBATH
1 paboTaTh

B KOJJIEKTHBE

U KOMaH/ie

JImgyHOCTHBIE pE3yiabTaTbl MOOJIKHBI OTpaXXaTb B YaCTH:

OCHHOCTH HAYYHOI'0 NO3HAaHWA: OCO3HAHUC [NCHHOCTU
HaquOfI JACATCIIbHOCTH, T'OTOBHOCTbH OCYIICCTBJIATH
MMPOCKTHYIO n HCCICAOBATCIILCKYIO JACATCIIBHOCTD

WHAMBUAYaAJIbHO U B TPyIIIE.

ITP6 5. IlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOJOB
Hay4YHOTO TO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHH: HAOMIONCHUS U
OIMCAHUS )KUBBIX CUCTEM, IIPOLIECCOB U ABJICHUH; OpraHU3aluu U
MpOBEJIeHUsI  OMOJIOTMYECKOTO  AKCIIEPUMEHTA,  BBIIBHIKCHUS
TUIOTE3, BBISIBJICHHUS 3aBUCUMOCTH MEXKJAY HCCIEIyeMbIMU




MertanpeaMeTHbIC PE3yIbTaThl JOJDKHBI OTPAKaTh:
OsgnagcHue YHHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl 1€ TEIbHOCTD:

- IOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHTHON

Y MHIUBHUIYAJILHON paboTHI,

-  [pUHUMATh  [eId  COBMECTHOH  JIeATelIbHOCTH,
OpraHU30BBIBATH M KOOPAMHUPOBATH JIEHCTBHS

M0 €€ JIOCTIDKEHHUIO: COCTaBIIATh IJIaH  JICWCTBHUU,
pacrpefeniarTb pPoJd € YYETOM MHEHUM YYaCTHUKOB

06CY)KI[EITI> PE3YJIbTATHL COBMECTHOM pa6OTBI

BEJTMYMHAMU, OOBSICHEHHSI TIOJTYYEHHBIX Pe3yIbTaTOB
u  (GOPMYIUPOBAHUS BBHIBOJIOB C HCIIOJIB30BAHHEM HAyYHBIX
MOHATHI, TEOPUM U 3aKOHOB

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpY>Karoleu

cpenpl,
pecypcocOepexeHn
10, MIPUMEHSATH
3HAHUS

00 H3MEHCHHUU
KIIUMaTa, TPUHIIHUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTuBHO
JIEHICTBOBATh

B YpE3BbIYANHBIX
CUTYaIUAX

JIn4yHOCTHBIE pPE3yNbTaThl JOJKHBI OTPa)KaTb B YaCTH:
9KOJIOTUYECKOTO0  BOCIHUTAHMA: -  C(HOPMUPOBAHHOCTH
AKOJIOTMYECKOU KYJIbTYpPbl, IOHUMAHHUE BIVSHUS COLMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHOM

U COIMAIBHOU Cpe/bl, OCO3HAHHE TII00aJbHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

- IUIAHAPOBAaHWE MW  OCYLIECCTBICHHE  JIEUCTBUM B
OKpYXKarolllel Cpele Ha OCHOBE 3HAHUA LIENEH YCTOMYMBOIO
pa3BHUTHS YEIOBEYECTBA;

- AKTHUBHOE HENPUATHE JEUCTBUU,
OKpYKaroIlei cpese;

- YMEHHE IIPOTHO3UPOBATH HeOIaronpusITHbIE
JKOJIOTHYECKHE TOCIEACTBUS MPEITPUHUMAEMBIX JIEUCTBUH,
MPEAOTBPALIATh HX;

- pacuIMpeHue OmbITa
HaIPABJIEHHOCTH.
MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
Osnajenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cCOBMeCTHas JIeITEIIbHOCTD:

- TNIOHUMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOU
Y MHIUBHUIYAJTLHON pabOTHI,
- NPUHUMATh  1EJIU

MNPUHOCAIINX BpCA

JCATCIIBHOCTH 9KOJOTHYECKON

COBMECTHOU JIeSITeIILHOCTH,

[1P6 5. IlpuobOpereHue ornbiTa MPUMEHEHUS OCHOBHBIX METOJ/OB
HAYYHOTO MO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS

Y OIHCAHMS KUBBIX CUCTEM, MPOLIECCOB U SBJIICHHI; OpraHU3aIluN
U TPOBEACHUS OHOJOTMYECKOTO JKCIHEPUMEHTA, BBIABUKCHUS
TUTIOTE3, BBISBICHUS 3aBUCHMOCTH MEXIY HCCIETyeMbIMU
BEIMUYMHAMU, OOBSICHEHHS MTOJIYYeHHBIX Pe3yIbTaTOB

u (opmynupoBaHUsT BBIBOJOB C HCIOJIB30BAaHUEM HAyYHBIX
IIOHATHUH, TEOPUM U 3aKOHOB.

ITP6 6. CchopMHPOBAaHHOCTh YMEHHSI BBIJICISTH CYIICCTBCHHBIC
NPU3HAKK  BHUPYCOB, KIETOK MPOKAPUOT M  DYKAPHOT;
OJIHOKJICTOYHBIX ¥  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeo1IeHO30B U JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB W TIPEBpAICHUS HHEPTUM B KIETKE, (POTOCHUHTE3a,
IJIACTUYECKOTO M DHEPreTHYECKOTo OO0MEeHa, XEeMOCHHTE3a,
MHTO3a, MeWO03a, OIUIOJJOTBOPEHHUSI, PA3BUTHSI W PA3MHOKECHUS,
WHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), 60pbhObI

3a CyIIECTBOBAaHUE, E€CTECTBEHHOro OTOOpa, BHUI000pa30BaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cCpele OOUTaHUS, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AQHTPOIIOTEHHBIX W3MEHEHUH!
B 9KOCHCTEMAaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpallleHne YHEPTUH B Onocdepe.

I[1P6 7. CdopMHpOBaHHOCTH yMEHHUS NPUMEHATH MOJY4YEHHBIC
3HaHUS 111 OOBSICHEHHS] OMOJIOTUYECKUX MPOLECCOB U SIBJICHMUIA,




OpraHU30BbIBaTh u KOOPJMHUPOBATH JICUCTBUS
M0 €€ [JOCTIKCHHIO: COCTaBIATh IJIaH  JICMCTBHIA,
pacnpenensiatb poJM € y4ETOM MHEHUHA YYaCTHUKOB

00CyXJaTh pe3ybTaTbl COBMECTHOU pabOThI

JUISL IPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEJHEBHOW KU3HU
c 1enplo oOecrmeyeHHs O€30MAaCHOCTH CBOErO 370POBbI U
3JI0pOBbsl OKPYKAIOIIUX JIFOJIEH, cOOM0IeHusT 30poBoro oOpasza
YKW3HU, HOPM I'PaMOTHOIO TTOBEJCHHS B OKPYKAIOLIEH NPUPOIHON
cpelie; MTOHMMaHUe HEOOXOIMMOCTH HCIOJIb30BAHUS TOCTUKEHHM
COBPEMEHHOW OMOJIOTHMH M OWOTEXHOJOTUH Ui paIlOHAILHOTO
IPUPOJONOIB30BAHMS

K 1.2

Onpenenarb
MOCJIEIOBATEILHOCTh
Y ONITHMAJIbHBIC
CIocoObl MOHTaa
puOOPOB U
AIEKTPUUECKUX CXEM
Pa3IUYHBIX CUCTEM
aBTOMAaTHKH B
COOTBETCTBUU C
3a/IaHHEM U
TpeOOBaHUSIMU
TEXHUYECKOMH
JIOKYMEHTAIu!

- BJaJeTh HaBbIKAMU MOJYy4YeHUS HUHOpMaLUU U3
UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITENILHO OCYILECTBIISATh
IOMCK, AaHajiu3, CHUCTEMAaTU3alMI0 M  HHTEPIPETALUIO
UH(POPMALIUU Pa3IMYHBIX BUJOB U (JOPM IPECTABICHMUS;

- CO3JaBaTh TEKCTHl B pa3IMYHBIX (PopMarax C y4eToMm
Ha3HaueHUsl MH(pOpMAIMK U LENEBOI ayIuTOpUM, BBIOMpas
ONTUMAIIbHYIO ()OPMY NIPECTABICHHUS U BU3yaIH3aIHH;

- OLIEHUBAaTh JOCTOBEPHOCTb, JIESTHTUMHOCTh HH(pOpMAIHH,
€€ COOTBETCTBME IIPaBOBbIM U  MOPAIbHO-ITHUECKUM
HOpMawm;

- WCIONb30BaThb  CpeACTBA  HMH(OPMALMOHHBIX U
KOMMYHMKAI[UOHHBIX TEXHOJIOIMH B PEIIEHUN KOTHUTUBHBIX,
KOMMYHUKaTHUBHBIX W OpPraHU3allMOHHBIX  3aJad  C
coOmo/ieHMeM  TpeOOBaHUM  JPrOHOMHMKH,  TEXHUKHU
0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHNs, TPABOBbIX U
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 0€301acHOCTH;

- BJIaJeTh HABbIKAMU  pPACIO3HABAHHUA M  3aAIIUTHI
uHopManuu, UHHOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

c(hOpPMHUPOBAHHOCTH YMEHHI KPUTHUYECKHU OLICHMBATh
UHPOPMALIMIO  OUOJIOTUYECKOTO  COJCPKAHUS, BKIFOYAIONIYIO
ICEBAOHAYYHLIC 3HAHUSA H3 PA3JIMYHBIX HCTOYHHUKOB (CpCI{CTBa
MaccoBoW HMH(OpMAIUKM, HAYYHO-TIOMYJIIPHBIC MaTepHAIIbI);
HHTCPIIPETUPOBATH ITHUYCCKHUC ACIICKThI COBPCMCHHBIX
UCCIICIOBAaHU B OWOJIOTHUHM, MEAMIUHE, OHOTEXHOJIOTHH;
paccMarpuBaTh  TJIOOATBHBICE  JKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OpPMHUPOBaTH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO TIO3HUIIUIO;




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIHUATLIMHBI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIIMHBI 72
B T.4.

TEOPETUUECKUE 3aHATUS 40
IIPAKTUYECKUE 3aHATH 14
J1ab0paTOPHBIE 3aHATHS 4
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:KaHKe (coep:KkaHue 12
NPUKJIATHOTO MOIYJIs)

MPAKTUYECKHE 3aHITHS 10
nabopaTopHbIC 3aHATHS 2
IIpomexyTounas arrectauus (IuddepeHIIpoOBaHHBIN 3a4ET) 2
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE U CHUTTHHBI

dDopmHpyeMble
HaumenoBanue Coaepixanue yueOHOro MaTrepuasa (0CHOBHOe U NpogecCHOHAIBHO OpHEeHTHPOBaHHoe), | O0bem KOMITETeHIIH
pa3iesioB U TeM JIa00pATOPHBIE U NPAKTHYECKUE 3aHATHSA, IPUKJIAAHON MOAYJIb (IIPH HAJIMYHH) 4acoB
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3nes 1. buosorns kak Hayka. ZKuBble cucTeMbl H HX OPraHU3ALHSA 2
Tema 1.1. Cojaep:xkanue yueOHOro MaTepuaJa 2
buonorus buonorust — Hayka o xuBoi npupoae. CBsizu OMOJIOrHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMmu, (puiocoduelt, penuruei, STUKON, 3CTETUKON U MPaBoOM.
Oobmas Ponp Ouonorun B (QOpMHpOBAaHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HaYK.
KU3ZHU MeTtoapl MO3HAHUA KUBOM IpUpOJbl (HAOMIOAEHUE, SKCIIEPUMEHT, ONMCAHUE, U3MEpPEHHE, OK-02
KJ1accu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa JaHHBIX).
Kusble cucteMbl (OMOCHCTEMBI) Kak MpeIMeT u3ydeHust Onosnoruu. OTianuue KUBBIX CUCTEM
OT Heopranuueckoi mpupoasl. CBoiicTBa GMOCUCTEM U UX pazHOOOpas3ue.
YpoBHU OpraHu3alnx onocucTem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIM, MOMYIALNOHHO-BUJIOBOM, 3KOCHUCTEMHBIH (OMO - TIeOlEeHOTHYECKHil),
o6unochepHbIi
Pazgen 2 XuMuuecKuii cOCTaB U CTPOEHHE KICTKH 12
Tema 2.1. Coaep:kanue y4eGHOro MaTepuaia 2 OK-01, OK-02,
XUMHUYECKUH COCTaB | XUMUYECKUH COCTaB KJIETKU. XMUMHYECKHE 3JIEMEHTHI: MAaKpO3JEMEHThl, MUKPOAIJIEMEHTHI. OK-04
kieTku. Bona Boga m muHepanpHble BemiecTBa. OYHKIMH BOJbI U MHUHEPAJIBHBIX BEIIECTB B KIIETKE.
U MUHEpAJIbHBIE ITonep)kaHue OCMOTHYECKOTo OajlaHca
BCIIIECTBA IIpakTHyeckoe 3aHATHE
[IpakTuueckast pabora Ne 1 «buonoruyeckas pojab MUHEPAJIbHBIX BEUIECTB B 00ECIICUEHUU
KHU3HENIEATETbHOCTH OPraHU3MOB, IPOSBICHUS JHicOalaHCa MUHEPAIBHBIX JIEMEHTOBY 2
Tema 2.2. Conep:kaHue y4eOHOTro MaTepuaa 2
buonornuecku benxu. CocraB u cTpoeHne 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hesamenumbie u
BAKHBIE XMMUYECKUE | 3aMCHUMbBIC AMUHOKHUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYPBI OCIKOBOM
COEIUHEHUS MOJICKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYypa). XUMHUECKUE
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cBoiicTBa OenkoB. buomorndeckue ¢yHkiun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanu3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHeuu(UIHOCTb.
Kodepmentsl. Buramunsl. OTinnuns pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoOB.
VYraeBoasl: MOHOCaxapuabl (IJIIOKO3a, pubo3a M Je30Kkcuprbo3a), Aucaxapuibl (caxaposa,
JIAKTO3a) U TMOoJMcaxapulpl (Kpaxmall, INIMKOTeH, LeNono3a). buonornyeckue (yHKuuu
yrneBonoB. Jlumuasl:  Tpurimmuepuns, Gocomunuasl, crepouasl. ['mapoduisHO-
rusipopoOHble cBoiicTBa. buonormueckue ¢ynkuum munuaoB. CpaBHEHHE YIJIEBOOB,
OCIKOB W JMNHIOB KaK HCTOYHMKOB SHepruu. Hyknemnoseie xucnotsl: IHK un PHK.
Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX kucaoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u
¢ynkunun PHK. AT®: crpoenne u GyHKIUU

JlaGopaTopHble 3aHATUSA

JlaboparopHas padora Ne 1 «Onpenenenue sutamuna C B MPOAyKTaxX MUATAHUS

Tema 2.3.

CtpyKTypHO-
(byHKLIHOHATBHAS
OpraHu3aIus KIETOK

Coaep:xanue y4eOHOIro MaTepHuaJia

Huronorus — Hayka o kierke. Kierounas Teopust — mpumep B3auMoAeHcTBUsI el U (pakToB
B HAYYHOM ITI03HAHUU. METOIbl U3y4EHHUS KIIETKU.

Krnerka kak nenoctHast xuBas cucrema. OOliue Npu3HAKU KJIETOK: 3aMKHYTasl Hapy>KHas
MemOpaHna, monekynsl JJHK kak reneTnueckuii anmnapar, cucTeMa CUHTe3a Oeka.

Tunsl  kJeTok: JykapuoTHueckas U nOpokapuotrhyeckas. (OCOOEHHOCTH  CTPOEHHUS
npokapuoTHuueckon kietku. Kierounass crenka Oakrepuil. CTpoeHHE 3yKapuUOTHYECKOMH
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KUBOTHOW U rpuOHON KieTku. [loBepXHOCTHbBIE
CTPYKTYpbI KIETOK— KIJIETOYHas CTEHKa, INIMKOKaIWKe, uX ¢(yHkuuu. [lnasmaruyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[utoriasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kiaetku: OIIC, ammapar
lNonpmxu, musocombl. [loayaBTOHOMHBIE OpPraHOWBI KJIETKHA: MHUTOXOHJPHUH, IUIACTHIBI.
[Ipoucxoxxaenne MUTOXOHApUN M TwacTui. Buasl mmactuna. HememOpaHHBIE OpraHoubl
KJIETKA: pPUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOJIH, PECHUYKU, KIYTHUKUA. DYHKIUH
OpraHOMJOB KJIETKU. BKiItoueHus.

SAnpo — perynsropubslii eHTp kieTku. CTpoeHue siapa: sijaepHas 000J0uKa, KapHoIlja3Mma,
XPOMATHH, SAPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BELIECTB B KIIETKE

JlaboparopHble 3aHATHA

JIaGoparopnas pabota Ne 2 «CTpoeHHEe KIETKH

Pa3gen 3. ZKKu3HeneaTeIbHOCTD KJIETKH

OK-01, OK-02,
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Tema 3.1.
OOMmeH BellecTB
Y TIpEBpAIlCHHE

SHEPIUU

B KJIETKE

Buocunres 6enka

Copep:kaHue y4eOHOIro MaTepuaa

OOMeH BemiecTB, WKW METab0IU3M. ACCUMUIIALINS (TUTACTUYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTuyeckuii 0OMeH) — JBe CTOPOHBI €IMHOrO Ipoliecca MerabonuzMa. Poiab 3akoHOB
COXpaHEHHUs BelUlecTBa W JHEPrMM B MOHMMaHUU MeTabonn3ma. Tumbl oOMeHa BeEleCTB:
aBTOTpOoHBINA U rerepoTpodHblii. @otocunrtes. CBeToBast U TeMHOBas (a3bl POTOCHHTE3A.
Peakiun dorocunreza. DpdexktuBHOCTh (hoTOCHHTE3a. 3HAYeHUE (POTOCUHTE3A JJIS KU3HU
Ha 3emse. DHepreTuyeckuil oOMEeH B KieTke. PaciierieHue BellecTB, BbIAEICHHE U
aKKyMyJIMDOBaHHE DSHEPrUM B KJIETKE. OTambl DJHEpPreTudeckoro oOmeHa. Peakuun
MaTpu4yHoro cuHte3za. ['eHernueckas wHpopmanus u JIHK. Peanmsanus renernyeckoin
uHpopMauy B KiIeTKe. [ eHETHUECKHl KOl U ero cBoicTBa. TpaHCKPUIIIUS — MaTPUYHBINA
cuate3 PHK. Tpancnsuus — OwocuHTe3 Oenka. Jrambl TpaHcisanuu. KoampoBaHwme
aMHHOKHUCIIOT. Ponb pubocom B OnocuHTE3e Oenka

IlpakTH4yeckoe 3aHATHE

[IpakTnueckast pabora Ne 2 «PemieHue 3amady Ha OIpEAETICHUE IOCIEI0BATEIbHOCTH
HYKJIEOTHJIOB»

Tema 3.2.
Bupycsl

ConepxaHue y4eGHOro MaTepuaJjia

Hexnerounsle ¢popmsl ku3Hu — BUpychl. Mcropust otkpsiTHst Bupycos (/. U. MiBanoBckwuil).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO IMKiIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,
KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmyHozaedunuta yenoseka (BUY)
— Bo30yaurtens CIIN/a. [IpoduiiakTrka pacnpocTpaHeHus: BUPYCHBIX 3a00I€BaHUM.

HpaKTI/I‘leCKOC 3aHsATHE

[IpakTuyeckas padora Ne3 «BupycHble u 6akTepuanbHble 3a0oseBanus. OO1IMe MPUHLIUIIBI
MCII0JIb30BaHUs JI€KapCTBEHHBIX BenlecTB. OCOOEHHOCTH MPUMEHEHHS aHTUOMOTHKOB.

OK-04

Pa3nea 4. PazMHoXkeHHe M HHIMBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

Tema 4.1.
JKu3HeHHBIN KT
KJIETKH

Coaep:xanue yueOHOro MaTepuaJia

Knerounslii 1WKI, WM KU3HEHHBIA LUK KieTku. MHtepdaza m muto3. Ilpouecchl,
npoTekaromue B uHTepgasze. Perummkanusa — peakuus marpuunoro cunresa JJHK. Ctpoenue
XpoMOcOM. XPOMOCOMHBII Habop — KapuOTHUI. JIMITONIHBIN U TaIUIOUAHBIA XPOMOCOMHBIE
Habopbl. XpomaTunapl. lLluTonmormueckue OCHOBBI pPa3sMHOXKEHHUS M HMHIUBHIYaJIHHOTO
pa3Butusi opraHu3MoB. Jlenenwe kinetkm — MuTo3. Cragum wmutoza. Ilpomeccsl,
IIPOUCXOAAIIME HAa PpasHBIX CTaAMsAX MUTO3a. DHOJIOrMYECKMH  CMBICI  MHTO3A.
ITporpammupyemasi rudesb KJIETKH - alloNTo3

OK-01, OK-02,
OK-04
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Tema 4.2.
@opMbl pa3MHOKEHUS
OpraHU3MOB

Copep:kaHue y4eOHOIro MaTepuaa

@DopMbl Pa3MHOKEHUSI OPraHU3MOB: 0€cIoIoe U M0JI0BOE. Bupl Gecnonoro pa3MHOKEHUS:
JieJIeHre HAJIBOE U MOYKOBAaHUE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEr€TaTUBHOE
pa3MHOXkeHue. MIckyccTBEHHOE KJIOHMPOBAHUE OPIaHU3MOB, €r0 3HAYEHHE JUIsl CEIEKIUU.
[TonoBoe pa3MHOXeHHE, €ro OTIAWYHus oT Oecnosoro. Meio3. Craguu meiiosa. [Iporeccsr,
npoucxoasumMe Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruueckuii cMbici U 3HaUeHHe Meiio3a. ['amerorenes — mporecc o0pa3oBaHus OJOBBIX
KJIETOK Y KUBOTHBIX. [10JIOBBIE kKene3bl: CEMEHHUKU U AMYHUKU. OOpa3oBaHUE U pPa3BUTHE
MOJIOBBIX KIIETOK — TaMeT (CIepMaTo30uj, SIMIIeKJIeTKa) — CIepPMaTOreHe3 U OOreHes.
OcoOEHHOCTH CTPOEHUS STMIEKIIETOK U criepMaTo3ouioB. OmiogoTBoperne. [laprenorenes

Tewma 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Coaep:xanue y4eOHOIro MaTepHuaJia

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). DOMOpHOHAIbHOE pa3BUTHE (3MOpHOreHes). JTambl
SMOPUOHAIIBHOTO PAa3BUTUSl y T[O3BOHOYHBIX JKMBOTHBIX: JpPOOJICHHE, TacTpYJIALus,
opranorenes. IlocTomMOpuoHanbHOE pazBuTHE. THIBI MMOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsiMoe, HeNpsiMoe (JIMYMHOYHOE). BrusHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CTIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YypoACTBAa. PocT m pasButHe pacteHuid. OHTOTeHE3
IIBETKOBOT'O PAaCTEHHUsI: ABOMHOE OIJIOAOTBOPEHHE, CTPOCHHE CEMEHHU, CTANH Pa3BUTHS

Paszpnen 5. HaciieAcTBEHHOCTh U M3MEHYHBOCTh OPraHU3MOB
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Tema 5.1.
3aKOHOMEPHOCTH
Hacle10BaHMs

Conep:xxaHue yueOHOro MaTepuaJia

[IpenmMer u 3amaun reHETUKH. Poib HUTONOTMU U SMOPUOJIOTMH B CTAHOBJIEHUU T'€HETHUKH.
Bxman poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE TE€HETUKH. METOJbl TeHETUKH
(rubpuonornyecKkuii, LUTOTEHEeTHYECKUH, MOJEeKyJIsIpHO-reHeThueckuil). (OCHOBHBIE
T€HETUYECKUE MOHATHUS. | 'eHeTHuuecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpellUBaHUM.
3aKOHOMEPHOCTH  HACJIEIOBaHWs  NIPU3HAKOB,  ycraHoBileHHble [.  Mennenem.
MoHorubpuiHoe CcKpeluBaHue. 3aKOH eIWHO0Opa3usi THOPUAOB IEPBOTO IMOKOJCHHMS.
[IpaBuino noMuHMpOBaHUA. 3aKOH pACIICIUICHUS TPU3HAKOB. ['MIOTE3a YHCTOTHI TaMeET.
[TonHOe M HemonmHOE JOMUHHUpOBaHME. J[UTHOpUAHOE CKpeluBaHue. 3aKOH HE3aBUCHUMOTO
HacJIeOBaHUsl MpHU3HAKOB. LluToreHeTMueckre OCHOBBI JUTHOPUAHOTO CKpELIMBAHUS.
Amnanu3upyroliee ckpeniuBaHue. lcrnonb3oBaHME aHATM3UPYIOUIETO CKPEIIMBAHUSA IS
ompenenaeHus: reHotumna ocoou. CreruieHHoe HaclieoBanne npu3HakoB. Pabora T. Moprana
110 CLIEIIJIEHHOMY HAacJI€I0BaHUIO T€HOB

IIpakTHYecKoe 3aHATHE

[Tpaktrueckas padora Ne 4 Pemenue 3amad Ha ompeesieHUe BEPOSTHOCTH BO3SHHUKHOBEHUS
HACJICACTBCHHBLIX IIPHU3HAKOB IMpWU MOHO-, [JU-, HOJII/IFI/I6pI/I,Z[HOM U  aHAJIM3UPYIOIICM

OK-01, OK-02,
OK-04
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CKpC€IIMBAaHNH, COCTABJICHUC I'CHOTUIIMYCCKHUX CXEM CKPCIIMBAHUSA

HpaKaneCKoe 3aHsATHE

HpaKTI/ILICCKaH pa60Ta Ne 5 Pemenne 3aaa4 Ha OIPCACICHUEC BEPOATHOCTH BO3HHMKHOBCHHSA
HaCJICICTBCHHBIX IIPpHU3HAKOB npu CICINICHHOM HacCJICJOBaHHU, COCTaBJICHUC
TCHOTUIIMYCCKUX CXEM CKPCIIMBAaHU.

Tema 5.2.
3aKOHOMEPHOCTH
HN3MCHYHNBOCTHU

Coaep:xaHue yueOHOro MaTepuaJia

N3MenunBOCTh. BUibl HI3MEHYMBOCTH: HEHACJICACTBEHHAs U HacleAcTBeHHast. Poib cpenbl B
HEHACJICJICTBEHHOW HW3MEHYUBOCTH. XapaKTEPUCTUKA MOIU(DHUKAIIMOHHOW W3MEHUYHUBOCTH.
Bapuanuonnslii psg v BapuarimonHas kpuBas. Hopma peakuuu npusHaka. KoinuecTBeHHbIE
M KaueCTBEHHBbIC TMPU3HAKM M HX HOpMa peakiuu. CBoicTBa MOAUDHUKAIIMOHHON
H3MEHYUBOCTH.

HacnencrBennas, WiaM Te€HOTHIHYECKas W3MEHYHMBOCTHL. KOMOMHATHBHAS H3MEHYHBOCTD.
Meiio3 u MONOBOM mpolecc — OCHOBAa KOMOWHATHBHOM H3MEHYMBOCTH. MyTanmoHHas
M3MeHYNBOCTh. Kiaccudukaruss MyTaluii: TeHHbIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa u
NpUYMHBI  MyTanuil. MytareHHble (GakTopbl. 3aKOH TOMOJIOTMUECKHX pSIOB B
HaCJIeICTBEHHOM N3MEHUYNBOCTH
H. 1. BaBuioBa

Tema 5.3.
I'eHeTnka yenoBeka

ConepxaHue y4eGHOro MaTepuaJjia

I'enetnka uenoBeka. Kapuotun denmoBeka. (OCHOBHBIE METOJbl TE€HETUKH 4YEJIOBEKa:
TeHEAIOTHYECKUN, ONU3HEIOBBIA, ITUTOTEHETUYECKUN, OMOXUMUYECKUM, MOJIEKYISPHO-
reHeTudyeckuid. COBpEMEHHOE OIpEAENICHHE T€HOTHUIIA: MOJTHOT€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHIHUPOBaHKE, B TOM unciie ¢ nmomomisto [I1[P-ananu3a. HacnencrBennsie 3a00meBanmst
YeloBeKa: TeHHble Oo0Je3HH, OONEe3HW ¢ HACIeACTBEHHONW MPeapacroiioKeHHOCTHIO,
XpoMocoMHBIe Oose3Hn. ComaTHYecKue W TreHepaTuBHbIE MyTaruu. CTBOJIOBBIE KIIETKH.
[IpuHmMmBl  310pOBOTO  00paza JKU3HH, JAUATHOCTUKH, TMPOPIIAKTUKH € JICYCHUS
TEHETHYECKUX  Oomne3Hel.  MeauKO-TeHEeTHYeCKOe  KOHCYJIbTHpPOBaHWE.  3HAYCHHE
MEIUIIMHCKOW TEHETUKH B TMPENOTBPALICHUH W JIEYCHUHM TEHETHYECKHX 3a00JIeBaHMIA
YyeJioBeKa

Pa3gen 6. DBoJIOMOHHAA 0MOJIOTUSA

Tema 6.1.

\ Conep:kanue y4eOHOIro MaTepuaa

OK-01, OK-02,
OK-04
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OBOJIIOLIMOHHAS
TEeOpHsi
H €€ MECTO
B OMOJIOTHH

[Ipennocslkyu BOSHUKHOBEHMS SBOJIFOLIMOHHON TEOPUH. DBOJIOLUOHHAA TCOPUSI U €€ MECTO
B Ouonoruu. BimsHue 5BOMIONMOHHONW TEOPHHM Ha pa3BUTHE OHOJOTHMM U JPYTHX HAyK.
CuzerenbcTBa 3BoNonMH. [laneoHTOIOrMYECKHE: TOCIEA0BATENBHOCTD MOSIBIICHHS BUIOB B
MAJICOHTOJIOTUYECKOM JIETONUCH, MepexoaHbie (Gopmbl. broreorpaduueckue: cxoIcTBO U
pasnuune ¢ayH U GJIOp MATEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3INUUs
SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOUYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHbIE, PYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE:
CXOACTBO MEXAaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH Yy BCeX
JKUBBIX OPIraHU3MOB.

OpomtonmonHas teopuss Y. Jlapuna. Ilpennochbuiku BO3HUKHOBEHUS JapBUHH3MA.
JIBIDKyIIIME CHUJIbl HBOJIOLUM BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYPCOB, HEOINpeNeNéHHass HM3MEHYHMBOCTh, 0OphOa 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MUKpO3BOJIIOHUSA U
MaKpO3BOJTIOIHS

Coaep:xaHue yueOHOro MaTepuaJia

Cunrernueckast teopust oo (CT3) u e€ ocHOBHbIE MOJOXKEHUS. MUKPOIBOIIOIMS.
HOHy,TIS[HI/ISI KaK €IUHHUIAa BUJ1a 1 3BOJIFOIINH.

JIBuwkymre cuibl ((aKkTOpbI)IBOJIONUU BHIOB B Mpupoje. MyTallMOHHBIA Mpolecc u
KOMOMHAaTUBHasE W3MEHUYUBOCTh. [lomynsivoHHbIe BOJHBI W aApeiid reHoB. W3onsuus u
murpanus. EctectBeHHBIE 0TOOp — HampaBmstomui  (axtop dBomounn. Dopmbl
€CTeCTBEHHOTO 0TOOpa. IIpHCIOCOOIEHHOCTh OpPraHM3MOB Kak pPEe3yJIbTaT SBOJIIOLUH.
[Ipumepsl mpucnocobneHuit y opranu3zMoB. Apomopdo3bl U UAHOATANTAUUA. Bumg u
BunoobpaszoBanue. Kpurepuu Buma. OcHoBHBIE (OPMBI BUAO0Opa30BaHus: Teorpaduieckoe,
sKosornueckoe MakpooaBomtonua. Dopmbl  IBOTIONWHU:  (GUIETHYECKas, IUBEPreHTHas,
KOHBEpPIreHTHasl, apauienbHas. HeoOpaTtnMocTs 3BOONIAN

IIpakTHYeckoe 3aHATHE.

[TpakTuueckoe 3ansaTue Ne 6 «CpaBHEHHE BUIOB 110 MOP(POJIOTHISCKOMY KPUTEPHIO»

Pasnen 7. Bo3HHUKHOBEHHE H pa3BUTHE *KU3HHM Ha 3emule

o

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Conep:xxaHnue yueOHOro MaTepuaJia

JloHay4Hble TPEACTABICHUS O 3apOKICHHM XWU3HU. HayuHble TUMOTE3bl BO3ZHUKHOBEHUS
KU3HU Ha 3emJie: abuoreHe3 U MaHCIepMus. XUMUYecKasi dBOTIOIUs. AOUOTeHHBIN CHUHTE3
OpPraHMYEeCKUX BEIIECTB U3 HEOPraHUYECKUX. OKCIHEPUMEHTAIbHOE MOATBEPKIACHUE
XUMHAYECKOH HBoJIFONMK. HavanbHble dTambl Onosiormueckoil »pomrormu. ['mmoreza PHK-
Mupa. DopMupoBaHHEe MEMOpPaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKH. [lepBbie

OK-01, OK-02,
OK-04

16



KJIETKHU U UX 3BOTOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3paM U nepuojaM. Karapxeil. Apxeiickas u mpoTepo3onckas
apel. Ilaneosoiickas spa u €€ mepuoAbl: KEMOPHMCKWN, OPIOBUKCKUH, CHITYPUHCKHMH,
JICBOHCKMM, KAMEHHOYTOJIbHBINA, NIEPMCKH. Me30301cKas 3pa U €€ IepUuoibl: TPUACOBBIN,
IOpcKkuii, MenoBou. KaitHo3oMckas 3pa M €€ Nepuojbl: MajJeOreHOBbIN, HEOTCHOBBIH,
AHTPONOT€HOBBII.

Tema 7.2. Coaep:xkaHue y4eOHOro MaTepuaJa 2
Cucrema Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3BoOJtoLuU. OCHOBHBIE CUCTEMATUUYECKUE
OpPraHUu4eCKOro MUpa. | TpyHIbl OPraHU3MOB. XapaKTEPUCTUKA KIMMAaTa M IeoJIOTMYecKuX IporeccoB. OCHOBHbIE
[Tpoucxoxaenue 9Tanbl SBOJIONMU PACTUTEIBHOTO W JKMBOTHOTO Mupa. ApoMopho3sl y pacTeHHd u
YeJI0BEKA — KUBOTHBIX. [TosiBNIEHME, paclBeT U BBIMUPAHUE IPYIII KHUBBIX OPraHU3MOB.
AHTPOIIOTEHE3 OBontonUsl  4ejnoBeKa. AHTpPOMNOJOrus Kak Hayka. Pa3Burhe mpeacTaBieHUd o
IIPOUCXOXKACHUU 4eJoBeka. MeToabl u3yueHust aHTponoreHe3a. CXOJCTBa M pa3ivyus
4yelloBeKa U KUBOTHBIX. CHCTEMaTH4eCKOE II0JIOKEHHE uYeloBeKa. JIBuKyliue Cuiibl
(paxropsr) anTpomnoreneza. HacnencTBeHHas WM3MEHYMBOCTb M €CTECTBEHHBIH OTOOP.
OOmiecTBeHHBIH 00pa3 JKWU3HU, W3TOTOBICHHE OPYAMH TpyJda, MBIIUICHHE, pEYb.
YenoBeueckHe pacsl.
Paznen 8. Opranu3mMsbl 1 OKPYyKaOIIAS Cpena 2
Tema 8.1. Coaepxkanue yueOHOro MaTepuaa 2
Okonorus DKoJorus Kak HayKa. 3a/laqdl ¥ pa3/ieibl SKOJIOrMU. MeTo bl 3KOJIOTHYECKUX UCCIIEIOBaHUI.
kak Hayka. Cpenibl | DKOJIOTHYECKOe MUPOBO33PEHHE COBPEMEHHOro 4eioBeka. Cpenbl OOMTaHUS OpPraHU3MOB:
KHU3HH. BOJIHAs, HA3€MHO-BO3/YyIIHAs, TOYBEHHAs, BHYTPHOpPTaHW3MEHHAas. OKOJOTHYECKHE
DKoJoru4eckue ¢dakTopsl. Knaccudukaiuss sKkonoruyeckux (akTopoB: aOHMOTHYECKUE, OUMOTHYECKHE U OK-01, OK-02,
(bakTopbl aHTporioreHHble. JlelicTBUe SKOJOrMYeckux (HakTOpoB Ha OpraHu3Mbl. AOMOTHYECKHE OK-04, OK-07
(bakTopsl: CBET, TeMIleparypa, BiaxkHocTs. Dotonepuoausm. [Ipucrnocobiaenns opraHu3MoB
K JAeiicTBui0 abuoTuueckux (axtopoB. buonornyeckue putmbl. buotuueckue (akTopsl.
Buasl  OMOTHUECKMX  B3aMMOJACHCTBHM: KOHKYpEHIMs, XHUIIHHYecTBO. Ilapazutusm,
MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIU3M, HEUTPAIIU3M.
3HayeHne OMOTMYECKHX B3aMMOJIEHCTBHMH Ui CYIIECTBOBAHMS OPraHHW3MOB B MPUPOIHBIX
cOo00I1IIeECTBAX
Paznen 9. Coo0miecTBa H 3K0JIOrH4eCKHE CHCTEMbBI 10 OK-01, OK-02,
Tema 9.1. Coaep:kanue y4eGHOro MaTepuaia 2 OK-04, OK-07
CoobuecTBa CoobmiectBo  opranu3mMoB  —  OuonenHo3.  CTpykTypsl ~ OHOLIeHO3a:  BHIOBaf, [1K1.2
OpraHU3MOB, MIPOCTPaHCTBEHHAs, Tpoduueckas (numeas). Buapl-nomuHanTel. CBs3M B OMOIICHO3E.
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3KOCHCTCMbI

Dkojoruueckre cucteMbl (dxocucteMsbl). lloHstue 00 »sKocucTemMe U OHUOreoleHo3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMBI: IPOJIYLIEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopot BelecTB M MOTOK 3HEPrHH B dKOocucTeMme. Tpodudeckue (MULIEBBIE) YPOBHU
skocucTteMbl. [IumeBbie nenu u cetu. OCHOBHBIE IOKa3aTENIM IKOCHCTEMBI: Omomacca,
MPOIYKIHS. DKOJIOTMYECKUE MUPAMUJBL: MPOIYKIUHU, YACICHHOCTH, Ouomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAaMOpErysinusl, pazsutue. Cykueccus

Tema 9.2.
buocdepa —
riaobanabHas

JKOCHUCTEMA 3eMIn

Copep:kaHnue y4eOHOTro MaTepuaa

VYuenue B. . Bepranckoro o 6uoctepe. ['pannibl, cocraB u crpykrypa 6uochepsl. XKupoe
BemiectBoO M ero ¢yHkuuu. OcobeHHOCTH Ounochepsl Kak TII00aTbHOM HKOCHCTEMBI.
JluHamuueckoe paBHOBecME M oOpaTHas cBsizb B Ouocepe. KpyroBoporTsl Beliects u
OMOreOXMMHYECKHE LHUKIbI 3JIEMEHTOB (yriaepojaa, aszoTa). 30HaJbHOCTH OuOC(epsl.
OcHOBHbIE OMOMBI CYIIIN

IlpakTH4yeckoe 3aHsATHE.

[Tpaktuueckas padorta No 7 TeopeTndyeckre acrieKThl SKOJIOTUN

Tema 9.3. IIpodeccuonaibHO OpPHMEHTHPOBAHHOE cojep:KaHHe (coep:KaHHe MPHKJIATHOIO
Bnusnane MO/1YJIfA)
AQHTPOIIOTEHHBIX YenoseuecTBO B Ouochepe 3emiau. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['nodanpHbie
(bakTopoB Ha sKosiorudeckue mpodiembl. CocylecTBOBaHHE NPUPOAbI M uenoBedecTBa. CoxpaHEeHHE
6uochepy OuopazHoOOpa3zusi Kak OCHOBa ycTouumBocTH Ouocdeprl. OcHOBa palMOHAIBHOTO
yOpaBJiIeHUs TPUPOAHBIMU PECypCaMHU W HMX HCIOIb30BaHuEe. JloCTIKEeHUS OWOJIOTHH U
OXpaHa MPHUPOJIbI
IIpakTHYecKoe 3aHATHE
[TpakTuaeckas padota Ne 8 «OTX0aBI IPOU3BOICTBAY
Tema 9.4. IIpodeccnona/ibHO OpPHEHTHPOBAHHOE COAep;KaAHMEe (COoaepkaHHe TMPHUKJIAJTHOIO
BnusiHue counanbHo- | MOIYJIst)
HKOJIOTMYECKUX 310poBbe U ero cocTaBistronre. OakTOPhI, MOJOKUATEIFHO W OTPHUIIATEIBHO BIUSIONINE HA

¢akTopoB Ha
3JI0POBBE YETOBEKA

opranusM denoBeka. [IpoGiieMa TEXHOTEHHBIX BO3JCHCTBUH Ha 370POBbE 4YelOBeKa
(37eKTpOMarHUTHbIE T10JIA, OBITOBas XWUMHS, W30BITOYHBIE IIYMbI, paguanus U T.IL.).
Ananrtanus opraHu3Ma uenoBeka K (akTopaMm OKpyxawomed cpeabl. [IpuHIHMIBL
(bopmupoBaHus 310poBbecOeperaronero noseaeHus. Guzndeckas aKTUBHOCTh M 3JJOPOBBE.
bruoxumuueckre acieKThl pallMOHAIbHOIO TUTAHUS

JlaGopaTopHbIe 3aHATHS
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JlabopaTtopHas paborta Ne 3«BnusHue abmornuecknx (paKTOPOB Ha 4YeJIOBEKa» (B KadyeCcTBE
TPUITEPOB, CHUKAOIIMX PabOTOCIIOCOOHOCTh, WCIOIB30BATh YCIOBUSI OCYIIECTBICHUS
podeCCHOHATIBHOM JEATSILHOCTH: IIIyM, TEMIIEPATypa, pu3ndyecKas Harpy3Ka u T.1.)

Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM

I

Tema 10.1.
Cenexuus
KaK HayKa U Ipolecc.
OCHOBBEI
OHMOTEXHOJIOTUHU

Conepkanue y4eOHOro MaTepuania

Cenekuus KaKk Hayka W Ipouecc. 3apoKJICHHUE CEJICKIMH U JoMecTukanus. Ydyenue H. H.
BapmiioBa 0 meHTpax MHOTrooOpasvs W TPOUCXOXKICHHUS KYJIbTYpHBIX pacTeHHid. LIeHTpBI
MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. CoptT, mopoja, mramM. COBpeMEHHbIE METObI
CEJICKIIYH. MaccoBebrit
U WHJIUBUIYaJbHBIA OTOOPHI B CEJNEKIMU PACTEHUU M KUBOTHBIX. OIllEHKa JKCTepbepa.
bruskopocTBeHHOe cKpemuBanne — WHOpuAWHT. YUucras nuaus. CKpenimBaHWE YHCTHIX
munuii. ['ereposuc, unn rubpuaHas cuna. HepoacTBeHHOe CKpellMBaHHE — ayTOPUIMHT.
Otrnanénnas rubpummsanuss u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M IOJy4YeHUe
MOJIUTIONIOB. JlocTtmxeHnns CEJICKIINH pacTeHui, JKMBOTHBIX Hu
MHUKPOOPTaHU3MOBBHOTEXHOIOTHS KaK OTpacibh MPOU3BOJACTBA. | €HHAss MHXKEHEpHUs. DTarbl
co3nanus pekomOuHanTHOM JIHK u TpaHcreHHBIX opraHu3MoB. KieTrouHas HWH>KEHEpHs.
Knerounsie KynabTypbl. MHUKpOKJIOHANBEHOE pa3MHOXKEeHHE pacTeHuid. KioHupoBaHue
BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPTraHW3MOB. DKOJIOTHYECKUE U ITHUYECKHUE
npo6sembl. 'MO — reneTndecky MOAUGPUIIMPOBAHHBIE OPTaHU3MBI.

Tema 10.2.
buorexnonornu
B ’KU3HHU U npodeccuu

IIpodeccnonaibHO OpHEHTHMPOBAHHOE COAep:KaHMe (coaepkaHHe TMPHUKJIATHOTO
MO/1YJIfA)

OcCHOBHbIE HaNpaBJIEHUs] COBPEMEHHON OMOTEXHOJIOTUU B IPOPECCHOHANTBHOM 1€ TeNTbHOCTH
YeJI0BEKa. Mertonsl OMOTEXHOJIOTHH. OOBbeKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTMYECKHX

U TEeHeTHYeCKUX JIKcnepuMeHToB. IlpaBuna mnoucka W aHaiu3a OHMOAIKOJIOTHYECKOM
uHpopMauu

U3 pa3MyYHbIX MCTOYHMKOB (Hay4yHas U yuyeOHO-HayuyHas JINTepaTypa, CPEeICTBa MacCOBOM
uHbopmanuu, cetb IHTEpHET U JpyTrHe)

HpaKTI/I‘-ICCKOC 3aHATUC

[IpakTuueckast pabora Ne 9 Kelicel Ha aHanmu3 MHQOpPMAIMKM O HAYYHBIX JOCTHXKEHUSX B
00JIaCTH TeHETUYECKUX TEXHOJIOTUH, KIIETOYHOM WH)XEHEPUH, MUIIEBBIX OMOTEXHOIOTHA.

OK-01, OK-02,
OK-04, OK-07
1IK1.2
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Paznen 11. Pennenue KeicoB B 00J1aCTH OHMOTEXHOJIOT Ui

Tema 11.1.1. IIpodeccnoHaibHO OPHEHTHPOBAHHOE CoOAep:xkaHMe (CoAep:KaHMe NPHUKJIATHOTO 2
bunorexunonornu MOLYJIs1)
B IIPOMBIIIIJICHHOCTH | Pa3BUTHE NPOMBIIUIEHHOW OMOTEXHOJIOTUN U €€ NMPUMEHEHHE B KU3HU YEJIOBEKA, ITOMCK U
aHaIM3 MHPOPMALUN U3 PA3IMYHBIX UCTOYHUKOB (Hay4dHas U yuyeOHO-Hay4yHas JTUTeparypa,
CpeacTBa MaccoBoi nHpoOpManmu, ceTh IHTepHET U Apyrue) OK-01, OK-02,
[IpakTrueckue 3aHgATH 2 OK-04, OK-07
[Ipaktuyeckas padora Ne 10Keiicel Ha ananu3 nHGOpPMAIMKA O PA3BUTUHU MPOMBIIUICHHON 1IK1.2
OMOTEXHOJIOTHH (TI0 MUHU-TPYIIIIaM).
Tema 11.1.2. IIpoeccuoHa/IbHO OpPHEHTHPOBAHHOE COAepP;KaAHHE (coaepikaHUe TMPHKJIATHOIO 2
ConuanbHo- MOJYJ151)
9THHCCKHE ACICKThL | Jryyeckre acleKThl Pa3BUTUS OMOTEXHOJIOTUI U IPUMEHEHHUE UX B JKU3HM YEJIOBEKA, IIOUCK
GuoTexnonorui U aHamu3 WMHQPOPMAIMU W3 pA3NIMYHBIX MCTOYHUKOB (HaydHas W y4eOHO-HaydHas
JuTepaTypa, cpeAcTBa MaccoBoi nHGopmanuu, cetb IHTepHET u Apyrue)
IIpakTHYecKkue 3aHATHA
[IpakTuueckast pabora Ne 11 Keiicel Ha aHanu3 uHpopManuu 00 3TUYECKUX aCHEKTaX
pa3BUTHS OMOTEXHOJIOTHH (110 MUHU-TPYIIIIAM).
Tema 11.1.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJepKaHUe (CoAepKaHHe NPHKJIATIHOIO 2
bunorexnonornu MO/1YJIfA)
U TEXHUYECKUE Pa3BuTne OMOTEXHONOTMH C TPUMEHEHUEM TEXHUYECKUX cucteM (OMOMHXKEeHepHs,
CUCTCMBI OouonH(popMaTuka, OMOHMKA) W UX NPUMEHEHHE B J>KM3HU YEJIOBEKa, MOWCK M aHalu3
nHpOpMallUM U3 pa3IMYHbIX HCTOYHUKOB (HaydyHas W ydyeOHO-HaydHas JHUTepaTypa,
cpeacTBa MaccoBoil nHGopmanuu, cetb IHTepHET U apyrue)
IlpakTHyeckne 3aHATHS 2
[IpakTuyeckas padora Ne 12 Keiicsl Ha aHanu3 UHGOPMAIMM O Pa3BUTUU OMOTEXHOJIOTHI €
MPUMEHEHHEM TEXHHUECKUX CUCTEM (IT0 MHHHU-TPYIIIIaM).
2
IpomexyTounas arrectanus (quddepeHipoBaHHbIil 3a4eT) 2
Bcero: 72
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3. YVCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIHLHOM
JTACIATLIAH

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

Y4yeOHas IMCUMILUIMHA peaju3yercs B KaOUHeTe XUMHUHU U OMOJIOTHH

1. Cneyuanusuposannas mebensb u cucmemvl XpaHeHus.:

— CTOJI IPENO/IaBaTeis C AIUKAMU JJIs1 XPAHCHHUS;

— Kpecio MpernojaBaTelis;

— JIocKa y4ueOHas;

— mKaQbl 111 XpaHEeHUs! HArJISAHBIX TOCOOUH 1 y4eOHO-METOAMYECKOT0 KOMILIIEKCA;
— I0CaJ0YHbIE MECTA 10 KOJIMYECTBY OO yUarOLIUXCS;

— CTOJI YYCeHUUYECKU;

— CTYJI YYEHHYECKHUU.

2. TexHuueckue cpeocmea:

— CeTeBOM QUIBTD;

— MYJIETUMEINA-TIPOEKTOP C SKPAHOM;

— YKa3Ka-TIpe3eHTep AJIsl Mpe3eHTALHIA;

— HOYTOYK IIpernoaaBaress

— o(bHCHBII MakeT MPOrpaMMHOTO O0ECTIeUeHUs; — TUIEH3MOHHOE MPOTPaMMHOE
o0OecrieueHue;

— 00pa3oBaTeIbHbIA KOHTEHT U CUCTEMA 3alllUThl OT BPEAOHOCHON MH(pOpMAIIIH;

— noctyn K cetu HTEpHET;

— TIPUHTED.

3 Cneyuanuzupogannoe obopyoosanue

3.1 xumus (MEH3YpKH, MUIETKU-KANEJIbHULBI, TEPMOMETPbI, MUKPOCKOII, JTYIIbI,
NpeMETHBIE U IOKPOBHBIE CTEKJIA, IUTAHIIETHI [l KalleJIbHbIX peakiuil, (GuibTpoBaibHas
OyMmara, IpOMBIBAJIKH, CTEKJISIHHbIE TPOOUPKH, pE3NHOBBIE TPOOKHU, OHAPUKHU, HAOOP
PEAKTHUBOB, CTEKJISIHHbIE MTAJOYKH, IITATUBBI JJIS1 TPOOUPOK; MEPHBIE LIUIIHHPbI, BOPOHKH
CTEKJISIHHBIE, BOPOHKH JIeJUTeNbHbIe HuInHAprueckue (50-100 M), CTYNKH ¢ TECTUKOM,
baphopoBble yalKky, TUHLIETHI, GUIBTPLI OyMakHbIE, BaTa, MapJisl, YaCOBbIE CTEKJIA,
AIIEKTPOIUINTKH, JJa0OpAaTOPHBIE IITATHUBbI, CIIUPTOBBIE TOPETKU, CITUUKH, IPHUOOP JUIs
HOJIy4EHHUs Ta30B (MM MPOOHpPKa C ra300TBOJHOM TPYOKOif), iepiKaTenu Juisd IpoOUpPOK,
CKJISTHKU IS XpaHEHUsl PeaKTUBOB, Pa3AaTO4HbIE JIOTKH; XuMuyeckue crakansl (50, 100 u 200
MJT); IITIATEIN; MUHUETHI; TUTeNIbHbIE IUIILBI; CEKYHIOMEpHI (TaliMepbl), MEpHbIe TPOOUPKH (Ha
10-20 mu) u mepHBIe KoI0bI (25, 50, 100 1 200 M), BomsiHas OaHs (WM TEPMOCTAT),
CTEKJISIHHBIE TAJIOYKU; KOHWYEeCcKHe KoJIOb! st TuTpoBanus (50 u 100 mit); MHIMKAaTOpHBIE
MOJIOCKU /151 onipeseneHus pH u crannapTHas HHANKATOpPHAS IIKaJla; YHUBEPCAIbHbIN
uHAnKaTop; nunetku Ha 1, 10, 50 mu (unu go3aropsl Ha 1, 5 u 10 M), GropeTku ams
TUTPOBAHUs, MeIUITMHCKHE mTpuIlbl Ha 100—150 M, mabopaTopHbIE U/WUTH aHATUTHYECKUE
Bechl, pH-MeTpbl, CymmibHbIH mKad).

3.2 buonoeuss (MEKpOCKOIIBI, CEKYHIOMEp, TOHOMETP, JlabopaTopHasi rmocyna (mpoOupKH,
MIOJICTaBKH TSI TPOOUPOK, TTMHIIETHI, IECOK, CTYIKHU C MIECTHKAMH, TIPEAMETHBIC 1 TOKPOBHBIE
CTEKJIa, CTEKJISTHHBIE MAJIOYKH, IPenapoBalibHbIE UIJIbI, (pUIbTpoBaIbHast Oymara (canderkn),
CTaKaHbl) TUIIEPTOHUYECKUH pacTBOP XJIopuaa HaTpus, 3%-HbIi pacTBOp MEPOKCHAA BOAOPO/A,
pacTBOp Hoja B MOAUCTOM KAJIUU, TJILIEPUH.

4. Jlemoncmpayuonuvle yuebHo-Ha2a0Hble NOCOOUsL:
— KOMITJIEKT Y9eOHO-HATJIAIHBIX MTOCOOMH (HaOOphI MIAPOCTEPIKHEBBIX MOICTICH MOJICKYJI,
MOJIETM KPUCTAJUNIMYECKUX PEIIETOK, KOJUICKIIUHU MPOCTHIX U CIOKHBIX BEIIECTB; KOJUICKIIUN
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MOJIMMEPOB; KOJUICKIIHSI TOPHBIX TIOPOJ 1 MHUHEPAJIOB, Tabnuia MeHeneeBa, yaeOHbIe (QHIEMBI,
idpoBbie 00pa3oBaTEIbLHBIE PECYPCHI);

— KOMIUICKT Y4e0HO-METOIWYECKOW JTOKyMEHTAIlMH, B TOM YHCJIE Ha SJICKTPOHHOM
HocuTelne (Y4eOHHKH M y4eOHbIC MOCOOUs, KapTOUKHU-33aJaHHs], KOMIUIEKTHl TECTOBBIX 3a/IaHU,
3alaHuil JUIsi KOHTPOJILHBIX paboT, sl pa3HBIX BHJOB OIICHOYHBIX CPEICTB, TEKYyIIEH u
POMEKYTOYHOW aTTeCTAIlMH, METOIMYECKAE PEKOMECH IAIINH U pa3pabOTKH).

3.2. UnopmanmonHoe odecneyeHne peaau3anun NporpaMmmbl
[lepeuens y4eOHBIX U3aHull, IHTEpHET-peCypcoOB, AOMOIHUTENBHOMN JIUTEPATYPHI:

OcHoBHas:

JdomosiHuTEIbHAS:

1. buonorus s npodeccuil M CreUUANbHOCTEH TEXHHYECKOTO M eCTECTBEHHO-
HAy4yHOTO TMpoduiIe: yded. Ui CTYJACHTOB 00pa3oB. yUpeKIeHUI cpeln. mpod. oOpa3zoBaHus /
B. M. Koncrautunos, A. I'. Pe3anos, E. O. ®aneesa; [lon pen.  B. M. KoncrantunoBa. — M.:
Wznatenbckuil neHTp «Axagemusi», 2018. —336 c.

2. buonorus: yuebnuk/ A.I'. Mycragun, B.b. 3axapos. — MockBa: KHOKVYC, 2018.- 424 c.

3. bwuonorms. OO6mas Owomorms. 10-11 wm. ydue6. mms  oOmeoOpa3oBar.
yupexnenuit/J1.K.benses, [1.M.boponun, H.H.Bopouuos u ap./ - M.; IIpocsemenue, 2010. —
304 c.

4. O6mas Ouonorus: Yueb. mist 10-11 xmaccoB o0mieoOpa3oBaTenbHBIX yUpEeKICHUH /
1O. U. Nonauckuii, A. JI. bpayn, H. M. Bep3unun u ap.; [loa pegaxuueit FO. U. Ilonguckoro. —
28 u3n. — M.: IIpocsemenue, 2000. — 287 c.

5. buonorus B Bompocax u oTBeTax: Yueb. mocobue ams mkoabHukoB / B. H. [IlaxoBuy.
— MHn.: U3narensckuii neHtp «CoBpemeHHoe cioBo», 2001. — 320 c.

6. OOmmas Ouonorusi: Yue6. s 10-11 k. obmeodpaszosat. yueb. 3aBenenuii /  B. b.
3axapos, C. I'. MamonToB, H. . Conun. — 5-e u3n., - M.: JIpoda, 2002. — 624 c.

7. Buonorust : y4eOHUK ¥ MPAKTHKYM JJIsl CPEHEro MpodeCcCHOHALHOTO 00pa3oBanus /

non penaknumer B. H. Speirmna. — 2-¢ u3n. — Mocksa : M3natensctBo Opaiit, 2025. —
377 c.— (IlpodeccuonansHoe oOpaszoBanue). — ISBN 978-5-534-09603-3. — Tekcr
DIIEKTPOHHBIN / OO6pa3oBarenbHas miatdopma IOpaiit [caiT]. —

URL: https://www.urait.ru/bcode/579596

8. buomorus: KJIETKM W TKaHW . YYEOHUK JUIS CpeaHero mnpodeccrnoHaIbHOTO
obpazosanus / J. K. O6yxoB, B. H. KupunenkoBa. — 3-e¢ m3z., mepepadb. u jgom. — MocCkBa :
WznatenbctBo FOpaiit, 2025. — 358 ¢. — (IIpodeccuonansuoe odbpazoranue). — ISBN 978-5-
534-07499-4. — Texkcr : amekTpoHHBIH // OOpazoBarenbHas miaTdopma FOpait [cait]. —
URL: https://www.urait.ru/bcode/564645
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIEOBPA3OBATEJIBHOU JUCHUIIJINHDBI

KoHTposib M oOLEHKA pe3yabTaTOB OCBOCHUS O0OIIC00pa30BaTEIbHON TUCIUILINHBI
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBICHHbIE Ha (POPMHUPOBAHUE OOLINX
1 podeCCHOHATIBHBIX KOMIIETEHIIUH MO pa3/iesiaM U TeMaM COJIep)KaHusl yueOHOro mMaTepuania.

Oo6masi/npodeccuonanbHast
KOMIeTeHIHA

Pasznen/Tema

Tun OILIEHOYHBIX

MeponpusiTUs

OK O01. BsiOupath cmocoOsI
peleHus 3aja4
npodeCcCuOHATBLHON
JESTEIIbHOCTH TPUMEHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Temrr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,

O6cyxenue o Bompocam
JEKIUU

Pa3pabotka rioccapus
3arnojaHeHUe  CpPaBHUTEIBHBIX
TadJIUIL

TectupoBanue

YcTHBI onpoc

JIMKTaHT Ha UCIHOJIb30BaHUE
apryMeHTOB, OHOJIOTMYECKOM
TEPMHUHOJIOTUN U CUMBOJIMKHI
NunuBunyansHas
camocCTosITeNIbHas paboTa
[IpeacraBinenne pe3ynbTaToOB
MPAaKTUYECKUX padboT
KonTponbHbie paboThl

3amuTa TBOpUYECKUX padoT
Brimonnenune 3aJaHul
MIPOMEKYTOYHOM aTTECTaLNKN

OKO02.Ucnionbp3oBathb

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

OI_ICHI/IBaeMaH AUCKYCCHA 110

COBPEMEHHbIE cpenctea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocam JE€KIHH

IIOHCKaA, aHaJIn3a 71_731 81, 82, 91_931 Pa3pa60TI<a MEHTaIbHOU

" WHTEPIPETANN KapThl B MUHU TPYTIIIax

uHpopManuy, Beinonuenue u 3amura

U MH(OPMaLIMOHHbBIE 1abopaTopHbBIX padboT

TEXHOJIOTUM IS BBITOJHEHUS [IpencraBinenue  pe3ynbTaToOB

3a/1a4 npodeccuoHaIbHOM MPaKTUYECKUX paboT

JeSITeIbHOCTH [IpencraBieHne yCTHBIX
COOOIICHUH C Mpe3eHTaIUEH,
MOJITOTOBJICHHBIX 10 TIEPEYHIO
HCTOYHHUKOB,
PEKOMEHTI0BaHHBIX
npenojaBaTeneM

OKO04.3¢¢pextuBHO Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyx1eHHe 10 BOIpOcaM

B3aMMO/IEIICTBOBATH v | 4.3 51-5.4,6.1-6.3, 7.1-7.3, | texuun

pabotath B
KOMaH/Ie

KOJJICKTUBE U

8.1, 8.2, 9.1-9.3,

[IpencraBnenue pe3ynbTaToOB
MPAKTUYECKHUX paboT
3amuTa TBOPUECKUX padoT

OKO07.ConeiicTBOBaThL

COXPaHECHHIO OKpYy’Karoten
Cpenmpl, PeCcypcocOepeRKeHHUIO,
MPUMCHSITh 3HAHUS
00 W3MEHEHUU KJIuMara,
IPUHLIMIIBI OepeKITMBOTO

Tewmsr 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,

OO6cyxaeHue mo Bompocam
TEKIIUU

PazpaboTtka rioccapus
3amoiNHeHHEe  CPaBHUTEIBHBIX
TalJIHIL

TectupoBanue
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MIPOU3BOJICTRA,
NEeNCTBOBATh
B UPE3BBIYANHBIX CUTYAIIHIX

3¢ pexTHBHO

VYcrHbIit onpoc

JIMKTaHT Ha UCIOJIb30BaHUE
apryMeHTOB, OHOJIOTMYECKOM
TEPMUHOJIOTHH U CHMBOJIUKH
NunuBunyanbHas
caMmocTosiTeNbHas paboTa
[IpencraBienne pe3ynbTaToB
MPAaKTUYECKUX paboT
KonTponbHbie paboThl

3amuTa TBOPUYECKUX padoT
Brinmonnenue 3amanmii
IIPOMEKYTOYHOM aTTeCTaluU

K 1.2

Ornpenendarsb
[IOCIEA0BATEIBHOCTD U
OITHUMAaJIbHEIE CIIOCOOBI
MOHTaKa IPUOOPOB H
AIIEKTPUICCKUX CXEM
pa3IMYHbIX CUCTEM aBTOMATHKHU
B COOTBETCTBUH C 3aJaHUEM U
TpeOOBaHUSIMHU TEXHUYCCKOU
JIOKYMEHTAIU!

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
41-4.3, 5.1-54, 6.1-6.3,
7.1-7.3, 81, 8.2, 9.1-9.3,

TectupoBanue

YcTHBII onpoc

Brinmonnenue 3aganuii
IIPOMEKYTOYHOM aTTeCTaluN
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PELNEH3USA

Ha pabo4yio nporpamMmy

no aucuunanae «buosorus»

s cnetanbHocTH 08.02.09 MoHTax, Hanaaka | 9KCIUTyaTalus 31eKTpoo0opy/ 10BaH s
IPOMBIIICHHBIX U MPAKIAHCKUX 3JaHUH
KBaTM(UKALHS BBITYCKHHKA — TEXHUK

poGHIIb — TEXHOJIOTHYECKHUIT

(dopma o0ydeHHs: — OIHAS

Paspaborunk: Kruroposa Enena HukonaeBna, npenoznasarens 'BIIOY PO «CUT»

Ha peuensuto npencrasiena pabouast nporpamma y4eOHOM JUCHHUIUIMHBL «Bromorus»,
pazpaborannas Ha ocHoBe PI'OC CIIO mo cnenmansHoct 08.02.09 MonTax, Hamazka u
9KCIUTyaTalluss  3JIeKTPooOOpYZOBAaHHMS  NPOMBIIUIEHHBIX M TPaXIAHCKUX  3JaHUIA,
yTBEpIKICHHOTrO IpuKazoM MunucteperBa npocBemenus Poccuiickoit @enepanun ot 9 HOsAOps
2023 r. Ne845., ®I'OC COO, yrBepkaenHoro npukazom Munobpruayku Poccun ot 17.05.2012
Ned13  (pem. or 27.12.2023), mnonoxennit ®OOIl COO, yTBepKAEHHOH NpPHKA30M
Musnnpocsenienust Poccun ot 18.05.2023 Ne371 (B pen. or 19.03.2024), ¢ yuerom npumepHoit
paboueii mporpamMmbl 00me00pa3oBaTEIbHON AUCIHMIUIMHBL «BHOIOTHSY), pPeKOMeH0BaHHOI
®I'bOY ATIO UPIIO mns nmpodeccHoHaIbHBIX 00pa30BaTeIbHBIX OpraHH3alui (IIPOTOKOJI OT
30.11.2022 Ne14).

Llenu u 3amaun ocBoeHust pabodeit mporpaMMbl JUCHUILTHHEI « BHOOTHs» COOTHECEHBI ¢
OOIIMMH  LENSIMH  OCHOBHOM  mpodeccHOHanbHOM 00pa3oBaTeNbHON — MPOrpaMMbl IO
crenuanpHoctd  08.02.09 MoHTtaxk, Hanagka M OKCIUTyaTalus —dJIeKTpooOopynoBaHHUS
MPOMBILIICHHBIX M TPAXKIAHCKUX 3/1aHUH

Crpykrypa paboueifi mporpaMMmbl — JUCLMIUIMHBI ~ «BHOJOrHsS»,  COOTBETCTBYET
TpeOoBaHUsAM K pa3paboTke pabouMx MpOrpaMM H HMEET CIEAYIOIIYI0 CTPYKTypy: obuias
XapakTepucTuka pabodueil mporpaMmsl  o0meoOpa3oBaTeqbHOH — y4eOHOH  IMCHUIIIMHBL,
CTPYKTYpy H coJepxaHue o00mmeo0pa3oBaTeIbHOW JUCIMIUIMHBL, YCIOBHS pealH3aluH

IporpaMmbl 06meo6pa305arenbﬂoﬁ JUCLHHIIIAHBI, KOHTPOJIb U OLIEHKA PE3yJIbTaTOB OCBOCHHUS .

00meobpa3oBaTeIbHOM TUCIUIIIHHBL

B paszgene «OOmasi xapakrtepuctuka pabouell Imporpammsl 001eoOpazoBaTeIbHOM
y4eOHOM AUCHHUIUIHHBI « BHOJIOTHSD) OIPEeNeH0 MECTO JUCIMIUIMHBI, KOTOpast SIBJIAETCS YacThIO
OCHOBHOI nipoeccnoHaIbHOM 00pa3oBartenbHO# nporpaMmsl B cootBeTcTBHU ¢ PT'OC CIIO no
TEXHOJIOrHYeckoMy mnpodmmo. YkazaHbl Iedb M 3a7auyd  JUCUMIUIMHBIL, JaHO OIHCaHWe
pe3yabTaToB O0yUYEHH s, B TOM YHCIIE W OIMMCAHHE OOIMHX M MPO(eCcCHOHAIBHBIX KOMIIETEHIIHI,
Ha (pOpMHPOBaHKE KOTOPBIX HaIlEJeHO 00ydeHue.

B pasmene «CrpykTypa H comepkaHHe 00meoOpa3oBaTeNIbHON — JAHCIMIIIMHBD)
npuBeJieHbl 00beM M BHIABI palOTHI 10 JUCLUUIUIMHE, NPHMEPHBIH TEMaTHYECKHH IUIaH ¢
yKa3aHHeM pa3JenoB, TeM, o0beMa pEeKOMEHIyeMBIX YacoB, a Takxke 00pa3oBaTelbHbIX
pe3yJIbTaToB.

Paszen «YcioBHs peanu3ald IMPOrpamMMbl  0011eo0pa30BaTeIbHON  THCIHILIMHED)
BKJIIOUaeT TpeGOBaHHMSA K MaTePHAIbHOMY H TEXHHYECKOMY, HH()OPMALMOHHOMY OCHAIIECHHIO
TIPEeNo/IaBaHusl AUCIHIIINHEL

B pasmene «KOHTponb M OIEHKa pe3yJIbTaTOB OCBOGHHS 00mmeo0pa3oBaTebHOMI
JMCLUILINHBDY IPUBEIEHBI TPeOOBAHHS K INIAHUPYEMBIM 00pa30BaTeIbHBIM PE3yJIbTaTaM.

et
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[TporpamMa copMHpOBaHA IIOCIEIOBATENBHO, JIOTHYECKH BEPHO, 4YTO MO3BOJISET
o0ecreunTh BEICOKHH YPOBEHb YCBOCHHS 3HAHHI M YMEHHH, a TaK)Ke aKTHBU3AIMIO KPEaTHBHOM
U TI03HABATEJbHON JEATENbHOCTH M pacliipeHue NpopecCHOHAIBHOH JPYAHLHU CTYAEHTOB.
Vkazansl pa3iuyHbie popMbl yueOHOH pabOThL.

3akmouyeHue: JaHHas paboyas mnporpamma yueOHOM auCHMIUTHHBI  «bBuomorus»
PEKOMEH/IyeTCsl K HCIOJIB30BAHUIO MPH IOJATOTOBKE CIEIHAINCTOB CPEIHEro 3BeHa I10
cnenmansHocTd  08.02.09 MonTax, Hajmagka © - 9KCIUTyaTalMs dJIeKTpooOOpyI0BaHHsI
HPOMBIIIJIEHHBIX ¥ IPAXIAHCKHX 37aHUH.

Peuemeﬂ%’aw%z Hatonen feceo /«f =3 bocoee
@wm.mm&yﬂm.oﬁmu&)

JlaTa Tenedon

forebo

IToamuce

M.IT.
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PELEH3US
Ha pabouyio nporpammy
no nucuunnge «buojorusy

Jutst cnienanbHocTH 15.02.14 OcHatenue cpeIcTBaMy aBTOMAaTH3aUH
TEXHOJIOTHYECKUX TPOLECCOB U IMPOU3BOACTB (110 OTPACIsiM)

KBATH(HUKALHS BBITYCKHHKA — TEXHUK
npoGHIb — TEXHOJIOTHYECKUIt
(dhopma oOyueHHs — OdHast

Pazpaborunk: : KtutopoBa Enena Hukonaesna, npenogasarens I'BIIOY PO «CUT»

PaGouast mporpamma mo ofmeoOpa3oBaTenbHOM yueOHOM mucrumiube «buonorusy,
NpeJCcTaBlIeHHas Ha PELEeH3HIO, COCTAaBIeHa JIOTHYHO, CTPYKTYpa COOTBETCTBYET IPHHIMILY
€IMHCTBA TEOPETHYECKOTO M IMPAaKTHYECKOro oOydeHHs. Pa3mensl BBIENEHBI IHIAKTHYECKH
nenecoobpaszno. [locnenoBarenbHOCTh TeM, Mpe/ularaeMbIX K H3YyYEHHIO, HalpaBjieHa Ha
KaueCTBEHHOE YCBOeHHe yueOHoro martepuana. Llenu u 3agaydM JUCILMIUIMHBI COOTHECEHBI C
OOLIMMH LIE/ISIMH OCBOGHHS OCHOBHOM 06Pa30BaTEIBHON IPOrPaMMEI — IIPOrPaMMBI IIOArOTOBKH
CIeLHAIHCTOB cpeHero 3BeHa no crnenuaibaoctd 08.02.09 MonTak, Hamaaka U SKCIUTyaTalus
9JIEKTPOOOOPYIOBAaHHSl IPOMBIIIICHHBIX M TIPKAAHCKHX 31aHuif. Jlormka CTpPYKTYpBI,
cozlepyKaHmsl, a TaK jke ydeT Npo(eCCHOHAIBHON HAIpPaBIEHHOCTH HPOrpPaMMbl MO3BOJISIET
JIOCTHYL  HEOOXOAMMOro  ypOBHS  C(OPMHPOBAHHOCTH OOMmMUX ¥ Mpo(h)eCCHOHAIBHBIX
KOMIIETEHIIHIH:

OK 01. Beibupars crocoObl pelueHus 3aaa4 Npo(ecCHOHATBHOM JIeATeIbHOCTH
MNPUMEHHUTENIBHO K PAa3IMYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBA IOMCKA, aHAIW3a W HHTEPIpPETalHy
uHpOpMaluK, U WH(YOPMALMOHHbIE TEXHOJIOTHH JUIS BBIIOJHEHHS 3a1ad MpodeccHOHaIbHOM
JeSITeIbHOCTH

OK 04. DdpexTuBHO B3anMOIeHCTBOBATh M paboTaTh B KOJUIEKTUBE H KOMaH/Ie

OK 07. CopmeiicTBOBaTh COXpPaHEHHIO OKPYKAIOIIEH Cpelbl, pecypcocOepeKeHHIo,

NPUMEHSATh 3HAHHS 00 W3MEHEHHH KIMMaTa, NPUHIMIBI OepeXMBOro MPOH3BOICTBA,
5} (EeKTHBHO AeiCTBOBATH B YPE3BBIYANHBIX CHTYALUsIX C Y4€TOM OCOOEHHOCTEH COLMaIbHOIO
U KyJbTYPHOTO KOHTEKCTa

B paGouyeii mporpamMme OTpakeHa CBf3b MEXAy TpeOOBaHUAMHU (erepaTbHOro
roCyJIapCTBEHHOr0  00pa3oBaTeIbHOTO — CTaHAapTa cpeaHero obmero oOpazoBaHus U
(ezepabHOrO TOCYIAPCTBEHHOTO 00Pa30BATEIBHOIO CTAHAAPTA CPEAHEro MPO(ECCHOHATBHOTO
obpazoBanust 1o  crnenuanbHocTH  08.02.09 MonTax, Hamanka M OKCILIyaTalus
9JIEKTPOOOOPYIOBAHMSl ~ MPOMBIIIIEHHBIX M TPaKAAHCKUX  3JaHU  4Yepe3  BbLIEJIEHHE
IUIAHHPYEMBIX 00pa30BaTeIbHBIX Pe3yIbTaTOB 00pa30BaTEIbHON JUCIHILINHEL.

B paGoueii mporpamme 3ai0keHO oOecreyeHHe MPO(ecCHOHATBHON HaNpaBICHHOCTH
cpeanero mnpogeccHoHanbHOro oOpasoBanus. Temarwueckmit mnaH paGodeif mnporpamMmbl
OTBeYaeT 3aJayaM COBEPIICHCTBOBAHUS CIIOCOOHOCTM M TOTOBHOCTH K JaJbHEHIIEH TPYAOBOMH
JIeATeIbHOCTH.

B paboueii mporpamme IpejcTaBieHbl TpeOOBaHHA K MHHHMAIbHOMY MaTe€pHAIbHO-
TEXHHYECKOMY 00eCIeYeHHI0 yuyeOHOW JMCLHUIUIMHBI, TepeuyeHb PEKOMEHIYyeMO# OCHOBHOH M
JIONIOJIHUTEIBHON  JIMTEpaTyphbl, WHTEPHET-PeCYpCOB. YKa3aHHBIE pPECypChl, a TaKKe
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MaTepHalbHO-TEXHHYECKoe o0ecredyeHne CrnocoOCTBYeT IUIAHOMEPHOMY H KadyeCTBEHHOMY
OCBOGHMIO BCeX JWJAKTHYECKUX €JHHHI], YCTAaHOBJIEHHBIX B Ka4ecTBe Iejeil u 3a1au paboueii
HPOTrPaMMBL.

ABTOpPOM TPaMOTHO OIpEJeNeHbl THIIBl OLEHOYHBIX MEPONPHSATHM, HCIIOJIb3yeMble B
NpoLEecce TEKYIIEro H IPOMEXYTOYHOTO KOHTPOJIS, B COOTBETCTBHH C TpPeGOBAHHSIMH.
OcHOBHBIE TIOKAa3aTeJd OLEHKH pe3yjibTara II03BOJISIOT AHATHOCTHPOBATH IOCTIIKEHHE
YCTaHOBJIEHHBIX 00Pa30BaTebHbIX PE3yJIbTATOB.

3akaouenne: gaHHas pabovas mporpamma  obmeoOpa3oBaresNbHON  ydeOHOM
JUCHMIUTHHBL  «BHONOTHSI»  peKOMEHIyeTcsi K HCIOJIB30BAaHHIO B  MPO(ECCHOHATBHBIX
o0pa3oBaTeNbHBIX OpPraHM3allMsIX B COCTABe OCHOBHOH 00pa3oBaTelbHOM IPOrpamMmbl,
peanu3yemoii Ha 6a3e OCHOBHOTO 001ero 06pa3oBaHusl.

Penensenr: y
Paeecsrgerce W/&Q Crceees,
(pamiins, MM, 0T4ECTBO, 06pa3oBaHKE) 7
0
HCh \% aTta Tenedon
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