MMUHHUCTEPCTBO OBPA30BAHUA KPACHOAPCKOI'O KPASL
KI'BIIOY «KAHCKHHA MOJUTEXHAYECKHWA KOJLUIEIAK»

PACCMOTPEHO YTBEPXJIAIO
Ha 3aceqanuu [[MK ectecTBEHHO- Hay4YHBIX U 3aMEeCTHTEJb JUPEKTOopa 10 yuyeOHoil paboTe
001eo6pazoBaTeabHBIX AUCIHUILIAH 7 :
npotokoa Ne 10 ot «_04 » urons 2024 . é%/ /P.H.1lleBenesa/
%—/5/ /N.I".EBMuHeHko/ «L% % 20221".
PABOYASA ITPOT'PAMMA

1o yueoOnomy npeamery buosiorus
s cnenuagabHocTH 08.02.13 MoHTaXk M IKCILUTyaTaus
BHYTPEHHHUX CAHTEXHUYECKHUX YCTPOMCTB,
KOHIULIMOHUPOBAHNS BO31YXAa U BEHTUJISALMH

YPOBeHb U3yUYeHHsI IpeaMeTa 0a30BbIid

PI1.00479926.08.02.13.2024



Pabouas mporpamma ydeOHOro mnpeamera buonorus paspaborana s npodeccun PrOC
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npodeccHOHaTBHOTO 00pa3oBanus, I[IpumepHOW mporpammbl ydeOHOro mnpeamera buomorus ms
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1 OBIIASI XAPAKTEPUCTUKA PABOYEW ITPOT'PAMMbBI YYEFHOI'O ITPEJIMETA
1.1 Mecro y4yeOHOro mipeaMeTa B CTPYKTYpe OCHOBHOW mpodecCHOHAIbHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl

YueOHbIN npeaMer buosorus sBisieTcs 00s3aTeIbHON YacThio 00IIEe00pa3oBaTENbHOIO IHKIIA
oOpasoBarenbHOl mporpamMmbl B cooTBeTcTBHM ¢ PI'OC CITO 08.02.13 MoHTax H IKCIUTyaTaIus
BHYTPEHHUX CAaHTEXHUYECKUX YCTPONCTB, KOHAMIIMOHUPOBAHUS BO3/1yXa U BEHTHJISALIUU.

1.2 llenn ocBoeHnst y4eOHOro nMpeaMera

Copepxanue mporpaMMmbl  00IIe00pa3oBaTeIbHOrO IMpeaMeTa buonorus HampaBieHO Ha
JTOCTH)KEHHE DPE3YJIbTaTOB €ro M3ydeHHsi B cooTBeTcTBHM ¢ TpeboBaHusmMu PI'OC COO ¢ yderom
npodeccuonanbHoi HanpaBneHHOCTH PI'OC CIIO.

1.3 Ilnanupyemblie pe3yJbTaThl OCBOEHUSI Y4eOHOro mpeaMera B cooTBeTcTBHH ¢ PI'OC
CIIO u na ocaose ®I'OC COO

Oco0oe 3HaueHue yueOHBIH mpeaMeT umeeT mpu QGopmupoBanuu u paszputuun OK (oburue
komnereHmn) U [1IK (mpodeccnonanpupie komnerenun) (Tadmumna 1).



Tabauua 1

HauMeHnoBanmue u Kojg

KOMIIETCHIIUN

I[Inanupyemble pe3yJibTaThl

Oo6mumel

JAucuMnimHapHble2

OK 01.

Bri6upats ciocoOsl
penieHus 3a1a4
po(hecCHOHATTLHOM
JeSATEIbHOCTH
IMPUMCHHUTCIIbHO K
Pa3IUYHBIM KOHTEKCTaM

B yactu Tpyn0BOro BOCUTAaHHUS:

- TOTOBHOCTb K TpPYAY, OCO3HAHHME IIEHHOCTH
MacTepcTBa, TPYy10Jio0ue;

-TOTOBHOCTb K  AKTUBHOW  JEeSATEIBHOCTU
TEXHOJIOTUYECKON u COLIMATILHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMHUPOBATH,
IUIAHUPOBATh W CAMOCTOATEIBHO BBIMOJIHSITH
TaKyIo JIeSITeIbHOCTB;

- HHTEpeC K pa3InYHBIM chepam
poeCCUOHAIBHON JEATEIHHOCTH,
OBnaneHue YHHUBEPCATbHBIMU y4eOHBIMU

MI03HABATEIbHBIMU ACHCTBHUSIMH:

0a30BbI€ JTIOTHYECKHE AEHCTBUS:

- CaMOCTOSITENBHO (OPMYINPOBAThH U
aKTyaJIU3UpOBaTh MPOOJIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABIMBATh CYIIECTBEHHBIH IpPHU3HAK WM
OCHOBAaHHWS /ISl CPaBHEHWs, KiaccH(pUKanuu u
00001IeHHS;

- ONpeNeNsATh IeNU JEATeIbHOCTH, 3aJaBaTb
napaMeTpbl ¥ KPUTEPHH MX JTOCTHKEHHS;

- BBISIBIIIT 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B
paccMaTpUBaEMBbIX SIBICHHSX;

BHOCUTh  KOPPEKTHBBI B JESTEIHHOCTD,
OLIGHUBATh COOTBETCTBHE pE3YyJbTATOB IIEJSM,
OILICHUBATh PUCKH MOCIIEICTBUI e TEITLHOCTH,
pa3BHBaTh KPEaTHBHOE MBIIUICHHE NP PEIICHUN
YKU3HEHHBIX TTPOOJIEM

0a30Bble UCCIIEOBATENLCKUE ICHCTBHSL:

BJIAJICTh HAaBBIKAMHU y4eOHO-HCCIIE0BATEILCKOM

CdhopmupoBaHHOCTH 3HAHMI O MECTE€ U POJIU OMOJIOTHH BCHCTEME
HAyYHOTO 3HAHWS; (YHKIMOHAIBHONH TPAMOTHOCTH YEJIOBEKA JUIS
pEeIIeHUs KU3HEHHBIX TIP0o0JIeM;  CPOPMUPOBAHHOCTh  YMECHHS
pacKpbIBaTh COJIEPYKAHHE OCHOBOIIOJIATAIOIIUX OUOJOTHYECKUX
TEPMUHOB U TIOHSTHIA: JKU3Hb, KIETKAa, TKaHb, OpPIraH, OPTraHU3M,
BU/I, IOMYJISIUS, DKOCHCTEMa, OMOIIeH03, Ouocdepa; MeTaboInu3M
(oOMeH BemIeCTB M TPEBpAllICHHE JHEPTuu), roMeocras
(camoperymsmusi), OnocuHTe3 Oenka, CTPYKTYpHAs OpraHU3allHs
JKUBBIX CUCTEM, TUCKPETHOCTH, CAMOPETYJISIHS,

(pempoxyKuus),
9HEPTrO3aBUCHUMOCT,

CaMOBOCITPOMU3BCACHUC HacJICaACTBCHHOCTD,

N3MCHYHNBOCTD, pocCT n pasBUTHUC,
YpOBHEBas OpraHnu3anusi, C(l)OpMPIpOBaHHOCTL YMCHHA PACKPBIBATH
COACPKaHHUEC OCHOBOIIOJIAraroIInuX OMOJIOTHYECKUX Teopnﬁ )51

TUIIOTE3: KJIIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM,

3BOJHOI_II/IOHHOI71, MMPOUCXOKACHU A KHU3HHU 151 YCJIOBCKaA,
C(l)OpMPIpOBaHHOCTL YMCHHA PACKPBIBATH OCHOBOIIOJAratOMIne
OuoJIOrHYecKue 3aKOHbI )51 3aKOHOMECPHOCTH ,

TPaHMIIBI UX MPUMEHUMOCTH K XKUBBIM CHUCTEMaM; MpUOOpeTeHne
OTBITa TPUMEHEHHS OCHOBHBIX METOJOB HAy4YHOTO TIO3HAHUSA,
WCIIOIB3YEMBIX B OHOJIOTMH: HAOJIOJACHHUS M OIHMCAHHUS >KUBBIX
CHUCTEM, IMPOLECCOB U SBICHUN; OpraHU3allud U MPOBEACHUS
OHOJIOIHYECKOI0 AKCIIEPUMEHTA, BBIABHIKECHUS THITIOTE3,
BBISIBJICHUST 3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BeJIMYMHAMHU,
OOBSCHEHUSI TONYYCHHBIX pe3yNbTaToB U  (OPMYyIUPOBAHUS
BBIBOZIOB C HCIIOJB30BAHMEM HAYYHBIX TMIOHSATHW, TEOpUUA U

3aKOHOB; C(i)OpMHpOBaHHOCB YMEHUSA BBIICIATh CYIICCTBCHHBIC

o)




U TPOCKTHOW  JCSTENbHOCTH,  HAaBBIKAMH
pasperieHus mpoodieM;

BBISBJISATh [PUYMHHO-CJICACTBEHHBIC CBSI3H |
AKTYAJIM3UPOBATh 3aJiavdy, BbIJABUI'aTb THUIIOTC3Y
€e  pCIICHHs, HAXOIWTh AapPryMEHTBI IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHI, 3a/1aBaTh
napaMeTpbl U KPUTEPHUU PEIICHHS;
AHAJIM3UPOBATL MOJYUYCHHBIC B XOIC€ PCHICHUMA
3a71a4d PE3yJIbTaThl, KPUTHYECKU OICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MECHEHHUE B
HOBBIX YCJIOBHSX;

YMCThb NIEPCHOCUTH 3HAHUA B ITIO3HABATCIBHYIO U
NPAKTHYECKYIO 00J1aCTH KU3HEACITEIbHOCTH;

YMGTI) I/IHTerI/IPOBaTI) 3HAHUA nu3 pa3HI>IX
PEeIMETHBIX 00J1acTel;

BbIABUT'ATHb HOBBIC niaeu, Hpez{naraTb
OpUTHHAJIbHBIC ITOXOJIBI u peILICHUS;
CHOCOOHOCTD AX HCITIOJIL30BaHUS B

ITO3HABATEJILHON U COLIMAIBHON ITPAKTHKE.

IIPU3HAKW  BUPYCOB,  KIJIETOK

OAHOKJICTOYHBIX n

IPOKAPUOT U DYKAPHOT;

MHOTOKJIETOYHBIX ~ OpPraHU3MOB,  BHJIOB,
OMOTEeOIIEHO30B U IKOCUCTEM; OCOOEHHOCTH IPOLECCOB OOMEHa
BEIIECTB W NPEBpALllCHUs] DSHEPrUM B KJIETKe, (OTOCHHTE3A,

IJIACTUHYECKOT'O U SHECPIE€THYCCKOI'O O6M€Ha, XEMOCHHTE3a, MUTO34a,

Meii03a,  OIUIOJOTBOPEHHS,  pPa3BUTUS W Pa3MHOXKCHUS,
WHJIWBHIYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 60prObI 3a
CYIIECTBOBaHHE, ©CTECTBEHHOrO0 OTOOpa, BH000pa3oBaHUs,

IPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cCpele OOMTaHMsI, BIIMSHUSA

KOMIIOHCHTOB 9KOCHCTEM, AHTPOIIOTCHHBIX N3MEHECHHUH B

DKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa
MpeBpaIlieHre dHEPruu B Onocdepe; cHopMHPOBAHHOCTh YMEHUS
pemiath OWOJIOTHYECKUE 3a/1auH,

CXCEMbI CKpCIIMBAHUA IJIs1 PA3HBIX THIIOB HACJICAOBAHUA ITPHU3HAKOB

BEIIECTB U
COCTaBJIATh TE€HOTUIIHYECKUE

Y OpraHu3MoOB, COCTABJIATbL CXEMbI IIEPCHOCA BCIICCTB U DHCPIUU B
9KOCHUCTEMAax (I_IGHI/I NUTaHus, MHUIICBLIC CeTI/I).

OK 02.
Hcnonb3oBathb
COBpPEMEHHBIE CPEICTBA
MIOWCKa, aHaJIM3a U
UHTEPIpETauN
uHpopMaLuu, 1
nH(pOpMallMOHHbIE
TEXHOJIOTHUH IS
BBITTOJTHEHUS 327149
npohecCuoHaNBHOM
JeSITeTbHOCTH

B 065acTi IeHHOCTH HAY4YHOTO TIO3HAHMUS:

- ¢(OpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY  YpPOBHIO
pa3sBUTHSL HayKM M OOIIECTBEHHON NPaKTUKHU,
OCHOBaHHOT'O Ha Jiasuore KYJIbTYP,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOET0 MECTa B
MOJIMKYJIETYPHOM MHMPE;

COBEPILCHCTBOBAHUE SA3BIKOBOM U YUTATEIIbCKOMN
KYJbTYpbI KaK CPEACTBA B3aMMOJICHCTBUS MEXY
JIOJbMU U NTO3HAHUS MUDPA;

OCO3HAaHUE IIEHHOCTH HAy4yHOH JE€ATEIbHOCTH,
TOTOBHOCTb  OCYILECTBJIATH  IIPOEKTHYIO U
HCCIIE0BATEIBCKYIO NEeATEIbHOCTh
WHAWBUAYAJIBHO U B TPYIIIIE;

OBnazeHre yHUBEpPCAIbHBIMU YUEOHBIMU
II03HABATEJILHBIMU JIEHCTBUSIMU:

CdopmupoBanHOCTH yMEHUM KPUTHYECKH OIICHHUBATh
nHpopMaIMi0  OMOJIOTMYECKOTO  COJIEPKAHUS,  BKIIOYAIOIIYIO
TICEB/IOHAYYHbIE 3HAHUS W3 PA3IMYHBIX HMCTOYHUKOB (CpEeACTBa
MaccoBod  WH(pOpMAlMK, HAYYHO-TIOMYJISIPHBIE  MaTepHalbl);
MHTEPIPETHUPOBATh  3TUYECKHE AaCHEKThl —  COBPEMEHHBIX
HCCICAOBAaHUI B  OWOJIOTHH, MEIHWIIMHE, OHOTEXHOJOTHH;
paccMaTpuBaTh ri00abHbIE DKOJIOTHYCCKHUE poOIIeMbI
COBpEMEHHOCTH, (OpPMHUPOBATH MO OTHONIEHHIO K HHUM
COOCTBEHHYIO TO3UIINIO; CHOPMUPOBAHHOCTh YMEHHM CO3/1aBaTh
COOCTBEHHBIE TMCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
Ouonormdecko UWHGOPMAIMM U3 HECKOJIBKUX HCTOYHHMKOB,
IPaMOTHO CMOJb30BaTh MOHATUHHBINA anmapat OHOJIOTHH

(0]




pabora ¢ uadopmarmen:

BJIQJICTh HABBIKAMU TOJYYCHHs] MHQOpMAINK U3
UCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSITEIHHO
OCYILECTBIISATh TMOUCK, aHAJIN3, CUCTEMATH3AILIUIO
U HHTEPIpPETAlMI0 WHPOPMALUU  Pa3THYHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

- CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (opmarax c
y4eTOM Ha3HadeHUs WH(GOpMAIMU U IICJIECBOU
ayJUTOpUHU, BBIOUpAs ONTHMAaIbHYIO (Hopmy
MIPEJICTABJICHUS U BU3YATH3aIIH.

OK 04.

Db dexTuBHO
B3aumoneiicTBoBaTh 1
paboTtarh B KOJUIEKTUBE U
KOMaH/Ie

I'oToBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSTEIIBHOCTH U CaMOOIIPEIETICHUIO;
-OBJIaJICHUE HaBbIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHON U COLMAIIbHOU
JESATEIIBHOCTH;

OBnanenue YHUBEPCATbHBIMU
KOMMYHHUKAaTUBHBIMU JCUCTBUAMM: COBMECTHAs
JIESATEIbHOCTD:

-[IOHUMAaTh U UCIIOJIb30BATh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATh L€ COBMECTHOM NEATEIBHOCTH,
OpraHM30BBIBAT U KOOPJAWHUPOBATH JIEHCTBUS
10 €€ TOCTHXKECHUIO: COCTAaBIIATH IIJIaH JACUCTBUM,
pacnpeneniarb PO  C  YYETOM — MHEHHM
YYaCTHHUKOB OOCYXJIaTh Pe3yJIbTaThl COBMECTHOMN
paboThI;

- KOOpJIMHHUPOBATb M BBINOJHATH padoTy B
YCIOBHSIX  PpEaJbHOTO,  BUPTYaJbHOTO W
KOMOHMHUPOBAHHOTO B3aUMOJICHCTBUS;
-OCYLIECTBJISITh  TIO3UTUBHOE  CTPAaTETUYECKOE
MOBE/ICHNE B Pa3JIMYHbIX CUTYalUsX, MPOSBIATH
TBOPYECTBO u BOOOpakeHue, OBITh
MHUIMATUBHBIM. OBlaJleHue YHUBEPCAIbHBIMU
PEryNATUBHBIMHU JEUCTBUAMU: MPUHATHE ce0s U
JIPYTUX JIIOJCH:

[IpuoOperenue omnpiTa MPUMEHEHUS OCHOBHBIX METOJOB HAyYHOTO
MO3HAHMSI, UCTIOJIb3YEMBIX B OMOJIOTMH: HAOIIOACHUS U ONMUCAHUS
JKUBBIX U SBJICHUM;

CUCTEM, IIPOLECCCOB

OUOJIOTUYECKOTO

OpraHu3aluu "

IMPOBCACHU A OKCIICPUMCHTA, BBIABHUKCHU A

rumnoTe3, BbIABJICHUA  3aBUCUMOCTH  MCXKAY  HUCCIICAYCMbIMU
BCINYHNHAMH, MOJIYYCHHBIX pPE3yJIbTaTOB n
(l)OpMYJ'II/IpOBaHI/IH BBIBOIOB C UCIIOJIB30BAHUECM HAYYHBIX HOHHTHﬁ,

TeOPI/Iﬁ M 3aKOHOB.

00BsICHEHUS

-




MIPUHUMATh MOTHBBI U apTYMEHTBI JIPYTUX JIFOACH
MIpU aHAJIU3€E PE3yJIbTATOB JACATEILHOCTH;
MIPU3HABaTh CBOE MPABO M IPABO APYTHX JIIOACH
Ha OIIMOKM;

pa3BUBaTh CIOCOOHOCTh
MO3UIIMH JIPYTOTo YeJIOBEKa.

InmoHnMar MHpPp C

OK 07.

CopeiicTBOBaThH
COXPaHEHHUIO
OKpY>Karolleu Cpeibl,
pecypcocOepexeHH IO,
IPUMEHSTH 3HAHUS 00
M3MEHEHUU KIuMarTa,
IPUHLIUIIBI OEPEKITUBOTO
MIPOU3BO/JICTBA,

3¢ (EKTHBHO JCHCTBOBATH
B UpPE3BBIYANHBIX
CUTYaIHsX.

B ob6nacTtu 5K0710rn4ecKoro BOCIUTAHUS:
-c(hOPMUPOBAHHOCTH JKOJIOTUYECKON KYJIBTYPHI,
MNOHUMAHUE BIIUSHUS COLIMAIBHO-3KOHOMUYECKUX
IIPOLIECCOB  HAa  COCTOSHME IIPUPOJHOM W
COLIMATILHOM Cpelibl, OCO3HAHHE TIJI00ATBEHOTO
XapakTepa 3KOJOTHYECKUX MPOOIIeM;
IJJAHUPOBAHUE U OCYIIECTBICHUE JIEUCTBHUIl B
OKpYKalollle cpele Ha OCHOBE 3HAHMS LEJEi
YCTOMUYMBOIO Pa3BUTHS YEIOBEYECTBA; AKTUBHOE
HENIPUSTUE  JCUCTBUW, MNPUHOCIUIUX  Bpen
OKpY’Karolllen cpeae;

- yMEHHE MPOTHO3UPOBATH HEOIAronpUsATHBIE
HKOJIOTUYECKUE TOCIEACTBUS PEANPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacuupeHue OmbITa
DKOJIOTUYECKON HaAIIPaBIECHHOCTH;
-OBJIaJICHUE HaBbIKAMH yueOHO
HCCIIEIOBATENIBCKOM, MPOEKTHOW W COLMAIbHOM
JIeATEITbHOCTH.

JACATCIIBHOCTH

ChopMupOBaHHOCTh YMEHUS MPUMEHATH MOJYUYCHHBIC 3HAHUS IS
00BsICHEHUS! OMOJIOTUYECKHUX POLIECCOB U SABJICHHM, IS IPUHATUS

LENBIO
310pPOBbS

IIPAaKTUYECKUX peIIeHU B IOBCEIHEBHOW JKHM3HU C

oOecrieueHHst OE30MACHOCTH CBOETO  3/10pOBbS U
OKpYXAIOLIUX JIIOJeH, COONIONEHHS 3I0pOBOro o0pa3a KH3HH,
HOPM I'PaMOTHOTO TIOBEJICHHSI B OKpPY’KAarOIIEH MPUPOTHOI cpere;
NOHUMaHHE  HEOOXOAMMOCTH  WCIIOJIb30BaHUS  JIOCTIHIKCHHH
COBPEMEHHOH OHMOJIOTMM M OMOTEXHOJOTUH Uil PalMOHAIBHOTO

IIPUPO/IONOJIB30BaHUS

IIK 4.2 OpranuzoBars
paboThI 1O TEXHUYECKOM
JKCILTyaTaluu U
COJIEPIKAHUIO
MHXEHEPHBIX CUCTEM
OTOIUICHUS,
BOJIOCHA0KEHHS,
BOJIOOTBE/ICHUS U CUCTEM
BEHTUJISILINH,

Bnanerts HaBbIKAMH MPOTHO3UPOBAHUS
HEONArOMPHUATHBIX KOJOTUYECKHUX TMOCIEICTBHMA
MPEANPUHUMAEMBIX JIEUCTBUM, NPEAOTBpaIlaTh
150.4

yYMEHHE KPUTUYECKU OLIEHMBAaTh MH(OpMalHio OHOJIOrHYecKOro

cozepKaHus, UHTEPIIPETUPOBATH TUYECKUE aCIEKThI
COBPEMEHHBIX HCCJeOBaHUII B OHOJIOTHMH, paccMaTpHUBAaTh
rno0albHble  HKOJIOTMYECKHE  MpoOJeMbl  COBPEMEHHOCTH,

(GhopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HUITHIO




KOH[[I/II_[I/IOHI/IpOBaHI/ISI
BO3JyXa rpakIaHCKUX
30aHUN




2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPEJMETA
2.1 O0beM y4eOHOro npeaMeTa U BUAbI y4eOHOH padoThl

N O0bem B B Tom uncie 1
Bun yueOHo# padoThl
yacax cemMecTp
O0bem 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 34 34
B T.Y.
OCHOBHOe coJiep:KaHue 28 28
BT. U.:
TEOPETHYECKOE 00yUeHHe 20 20
NPAKTUYECKHUE 3aHATHS 8 8
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE 6 6
(coaepikaHue MPUKJIATHOTO MOAYJIsI)
BT. U.:
TEOpeTU4ecKoe o0ydeHue 4 4
MPAKTUYECKHUE 3aHATUS 2 2
CamocrosiTesibHas padorTa - -
KouncyabTanumn - -
NnauBuayanbHbIH NPOEKT (npu HAUyUU) - -
IIpomexyTouHas aTTecTanus Mo ceMecTpam (1 cemecmp - KP KP
KOHMPOIbHAsL paboma)




2.2 TemaTu4ecKuii JIaH U co/iepKaHue Y4eOHOro npeamera buoJsorus

HaumeHoearue y'{€6H020 npedmema

« BueayauropHas
2 HaumeHnoBaHue pa3aesioB U TeM ypoka /
2 Copnepxxanue yyeOHOro Mmarepuasa (0CHOBHOE U NPo¢ecCHOHAIBHO-0PHEHTHPOBAHHOE), Obnem | camoctosiTennHast | PopMupyembie
> . 4acoB padora / 00bem KOMIIeTeHIIM U
e JladopaTopHbIe U NMPaAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4ACOB
1 2 4 5 6
OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa
Pa3nes 1. Kierka - cTpyKTYypHO-()yHKIMOHAJIbHAS €INHULA KUBOT'0 10
Conep:xanue pa3iena: 10
CoBpeMeHHbIE 0Tpaciii OHOJIOrHYecKUX 3HaHuH. Posib u MecTo 61onoruu B popMUPOBaHUU
HAy4YHOW KapTUHBI MUpa. Y POBHU OpraHMU3aluy kuBoi Marepuu. OO0miast XapakTepucTHKa
KHU3HH, CBOMCTBA KUBBIX cucTeM. Knetounas Teopus. Tumsl kKeTo4HOI opranu3anuu:
IIPOKAPUOTUYECKUHN U 3yKapruOTU4YeCKUil. OIHOKIETOYHBIE U MHOTOKJIETOUYHbIE OPraHU3MBbI.
Hexknerounsle ¢popmbl sxu3Hu ( BUpYCHI, OakTepuodarn). [lonsarue merabonusm. AccuMusnus
U TUCCUMUJISIIUSA- 1BE CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa BemecTB. dDoTocunres.
Knerounsiii nuki. Metio3. Muto3. Kpoccunrosep.
1 | buonorus kak Hayka. OO11as XapakTepUCTUKA KU3HU 2 OK.2
2 | Knerounas teopus. CTpoeHHE KIETOK OK.1
2 OK.2
OK 4
3 | I/3 1. BupycHsle u 6akTepuaibHble 3a001eBanus. OOIIMe TPUHIHUITBI UCIIOIb30BaHUS 2 OK.1
JIeKapCTBEHHBIX BelecTB. OCOOEHHOCTH NPUMEHEHUS! AHTUOMOTUKOB OK.2
OK .4
4 OOMeH BelecTB 1 MPEBPAICHIE YSHEPTHUH B KIIETKE 2 OK.2
5 JKu3zuennsrit nkn kineTku. Muros. Meios 2 OK.2
OK .4
Pa3nes 2. CtpoeHue U GyHKIMH OPraHu3Ma 6
Coaepixanue pasaesa: MHOTOKJIETOUHBIE OpraHU3Mbl. B3aMOCBSA3b OPraHOB ¥ CUCTEMBI
OpraHOB B MHOTOKJIETOYHOM opranusme. ®opmMbl pa3MHOXKEHHE OpraHU3MOB (T10JI0BOE, 6

6ecrionoe). CnepmartoreHes u oorere3 CTpoeHue MoJIOBLIX KieToK. OImIoI0TBOPEHHE.




WuauBuayaibHOE pa3BUTHE OpraHM3MOB. DOMOpuoreHes u ero craguu. [loctamMOproHanbHbIN
nepuoz. [Ipsmoe u HenpsMoe pazButue. buonorunueckoe crapeHue u cMepTb. OHTOreHes3
pactenuil. OCHOBHbIE MIOHSATHE T€HETUKU. 3aKOHOMEPHOCTH 00pa30BaHuUs TaMeT. 3aKOHBI
I"'Menpensa. BzaumoneiictBue renos. 3akonbsl T.Moprana. CierieHHOe HacleI0BaHHE T'€HOB,
HapyleHue cuerieHus. U3mMeHunBocTs. Buabl N3MEHUMBOCTH: HACJIEACTBEHHAS U
HEHACJICJICTBEHHAsl. 3aKOH T'OMOJIOTMYECKHX PsIIOB B HacineAcTBeHHOU n3MeHunBoctu ( H.U.
Bapunosa). MyrannoHHast Teopust U3MEHUMBOCTH. BUJIbI MyTalMil U MPUUMUHBI UX
BO3HMKHOBeHUs. KapnoTtun yenoseka. 3a00eBaHus 4eJI0BEKa.

6 Ctpoenue u GopMbl pa3MHOKEHHUs Opranu3MoB. OHTOTeHe3 OK.2
OK.4
7 OcHOBHBIE OHATUS TeHETUKH. 3akoHbI I'. Menaens u T. Moprana, H./. BaBuioa OK.1
OK.2
I1/3 2. Pemenue 3a1a4 Ha ONpeCIICHHE HACIEICTBCHHBIX MPU3HAKOB IPH MOHO-, JH-, OK.1
8 MOJIMTUOPHUIHOM U aHATU3UPYIOIIEM CKPEIIMBAHUY , OTIPEICTICHUE BEPOITHOCTH OK.2
BO3HUKHOBEHUS HACJIEJICTBEHHBIX MPU3HAKOB MPH CLEIUICHHOM HacliefjoBanuu. CocTaBIeHHE OK 4
TEHOTHUITMYECKUX CXEM CKPEIIUBaHUS
Pasznea 3. Teopusi 3BoJIOIIUN
Conep:xanue pasjaena: [lepBbie HBOMIONMOHHBIE KOHIETIIUU. JBOTIONUOHHAs Teopust Y.
HapBuna. CuHTETHUYECKAs BOJIIOLUS M €€ OCHOBHBIE MOJIOKEHUS. MUKPO3BOIIOLIHS.
[Tomynsiust Kak dyIeMEeHTapHask €UHUIIA YBOTIONUHU. | e HeTUUeCKHe OCHOBBI DBOJIIOIIH.
DnemeHTapHbIe (HaKTOPBI IBOMOLNUU. MakposBotonus. BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha
3emiie. Coxpanenue 6nopazHooOpasus Ha 3emiie. [Ipokaprotsl u sykapuotsl. [Iporcxoxaenue
MHOT'OKJIETOYHBIX OpraHu3MOB. AHTponosorusi. CX0JICTBO ¥ OTINYMS YeJIOBEKA C )KUBOTHBIMHU.
OCHOBHBIE CTaIMM AHTPOTIOTEHE3a. DBOJIIOIMS COBPEMEHHOTO UelloBeKa. UenoBeueckue pachl U
UX eIUHCTBO. Bpems u myTu paccenenus yenoBeka no mianere. [[pucrnoco0ieHHOCTh yenoBeka
K Pa3HBIM YCIIOBUSIM CPEJIbI.
9 Hcropus 3BoOIIMOHHOTO YueHusi. MukposBoonus. MakposBosronus OK.2
OK.4
10 AHTpOIIOTeHE3 — MPOUCXOKICHHE YEIOBEKa OK.2
OK.4
I1/3 3. Bpems 1 myTH pacceneHus YeloBeKa 1o miaHete. [IpucnocobIeHHOCTh YelloBeKa OK.2
11 | pa3HbIM ycioBusiM cpenibl. Binusiaue reorpaduueckoii cpeapl Ha MOpGOIOTHIO U (PU3HOTOTHIO OK 4
YyeJloBeKa
Paznen 4. Ixonorus
Conep:xanue pasaena: Cpensl oouranus opranu3mos. [IpucnocobneHre opraHu3MoB K 12




JKU3HM B pa3HBIX cpenax. Dkojornueckuii pakrop. IIpaBuno munumyma FO.JIlubuxa. 3akoH
tonepantHocTH B. lllepdonga. Dxonornueckas XxapakTeprCcTUKA BUIA U TIOMYJISIIUH.
Dxosornueckas Huma Buga. CoobmiecTBa U 3kocucTeMbl. buorieHos. buocdepa. Cs3u mexay
opranu3Mamu B Ouorenose. Tpodudeckue ypoBHHU.

IIpodeccnoHanbHO - OPHEHTHPOBAHHOE COAEPKaHUe: AHTPOIIOI€HHbIE BO3/IEHCTBUS Ha 4
6uocdepy. 3arps3HeHUE KaK BUJI aHTPOIIOTEHHOTO BO3JIEHCTBHSA. AHTPOIIOTEHHOE BO3ICHCTBUS
Ha atMocdepy. Biausaue Ha runpochepy. Bozneiicteue Ha mutochepy. AHTPOTIOTCHHBIS
BO3/ICUCTBHS Ha OMOTHYECKHE co00IIecTBa. BiusHue conuanbHO- 3KOIOTHYeCKHid (hakTOpOB
Ha 37I0pOBbE YenoBeKa. M3y4aroTcst OTXObl CBA3aHHbBIE CO CIEIHATbHOCTHIO.
Dxkonorudeckue GakTopsl U cpesl xku3HU. [lomynsnus, coodmecTBa. DkocucreMbl. buocdepa OK.1
12 2 OK.2
OK.7
I1/3 4. Tpoduueckue nenu. OCHOBHBIE MTOKA3aTENH SKOCUCTEMBI. DKOJIOTHUECKHUE THPAMHUIbI OK.1
13 | mcen, O6uomaccel u 3Hepruu. [IpaBuno nupamuasl 3Heprun. Perienue npakTuko- 2 OK.2
OpPUEHTUPOBAHHBIX 3aJaHUI 110 IEPEHOCY BEIIECTBA U SHEPTUU B IKOCUCTEMAaX M COCTABIICHUE OK.7
Tpo(HUECKUX MeTel U mupaMu] OMOMacChl M SHEPTUU
AHTpPOIIOT€HHOE BO3JIEHCTBUE OK.2
14 5 OK 4
OK.7
I1K. 4.2
I1/3 5. OTx01bI IPOU3BOJICTBA OK.2
15 5 OK 4
OK.7
I1K. 4.2
Pa3nes S. buosnorus B :Ku3HU 4
IIpodeccnonaibHO - OPUEHTHPOBAHHOE CO/lepkaHMe: BHOTEeXHOIOrUs Kak HayKa U
mpou3BOJACTBO. OCHOBHBIC HAMPABIEHHUS COBPEMEHHOM OMOTEXHOIOTHH. MEeTOIbI U OOBEKTHI 2
OMOTEXHOJIOTHH DTHKA OMOTEXHOIOTUYECKUX U TEHETUYECKUX IKCIIEPUMEHTOB.
buotexHonorus B ®u3HU KaXX10ro. BUOTEXHOIOTHS B IPOMBIIIIEHHOCTH OK.1
16 5 OK.2
OK 4
I1K. 4.2
17 | UroroBoe 3ansiTue 2

34
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3 YCJIIOBUSA PEAJIM3ALUU ITPOI'PAMMBI YYEBHOI'O TIPEJMETA
3.1. TpeGoBaHusi K MAaTePHATbHO-TEXHUYECKOMY 00ecTeydeHUI0

JUis peanm3anuu mporpamMMbl y4eOHOIO MpeaMeTa JOJKHBI ObITh MPETyCMOTPEHBI CIEIYIOHe
CIELMaJIbHbIC [IOMEILECHUS:

KaGunet Ouosoruu,

OCHAIIICHHBbIH 000py/10BAHUEM:

- IOCAJI0YHbIE MECTA 10 KOJIMUYECTBY 00YUArOIUXCS;

- pabouee MecTO IpenoaBaTes;

- KOMIUIEKT Y4eOHO-HarJIsIIHbIX TOCOOMIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMAaTEPUAIIOB;

- 3aJJaHUA U1 KOHTPOJIbHBIX PadoT;

- IpoeCCUOHATILHO-OPHUEHTUPOBAHHBIC 3a/IaHHS.

TEeXHHYECKHMMH CPeICTBAMH 00y4YeHHUs:

- IEPCOHAIbHBINA KOMIBIOTED € JIULIEH3UOHHBIM [10;

- IPOEKTOP € IKPAHOM.

3.2. UndopmanuoHHOe o0ecniedeHre peaau3alui NPpOorpaMmMbl y4eOHOro npeamera
[lepeueHbr pPEKOMEHIYyEeMBIX Y4eOHBIX W3NaHuH, HTEpHET-pecypcoB, JIOMOJHUTEIBHON
JUTEpaTyphl
3.2.1. OcHOBHBIE IEYATHBIE U3TAHUS
1 Buonorus : yd4eOHUK M MPaKTHKYM Uil CPEAHETO MpodecCHOHATBHOrO o0pa3oBanus / B.

H. Speirun [u np.] ; nox pemakueit B. H. fpsiruna. — 2-e uzn. — Mocksa : Mzgatenscto HOpaiiT,
2024. 378 c.
2 TepemoB, A. B. buonorus. buonorudeckue cucremsl u mporneccel. 10 kimacc : ydebHOe

nocobue ans ydamuxcsi oOmieoOpazoBarenbHbix opranmuzanuii / A. B. Tepemos, P. A. Ilerpocosa. -
MockBa : Usnmarenbckuit Lleatp BJIAJIOC, 2021. - 223 c¢. - ISBN 978-5-907433-32-8. - Tekcr :
JJIEKTPOHHBIN.

3 TepemoB, A. B. buonorus. buonornueckne cucremsl u npoueccel. 11 ki, ba3oselii u
yIIIyOJI€HHBIM YPOBHHU : y4eOHHMK Il ydammxcsi oOuieoopa3oBareinbHbIX opranuzanuii / A. B. Tepemos,
P. A. IlerpocoBa. - Mocksa : BJIAJIOC, 2020. - 215 c. : un. - ISBN 978-5-907101-84-5. - Texkcr :
JJIEKTPOHHBIN.

3.2.2. DJIeKTPOHHbBIE U3AAHUS

1. MunuctepctBo obpazoBanus u Hayku Poccuiickoit ®eneparuu (http:/MuHoOpHayku.pdy/);

2. ®enepanbhbiii mopran "Poccuiickoe oopasosanue” (http://www.edu.ru/);

3. Wndpopmanmonnass cucrema "EnmHoe OKHO 1ocTyma K oOpa3oBaTelbHBIM pecypcam”
(http://window.edu.ru/);

4. Emunas xosutekius udpoBbeix oOpa3oBaTebHbIx pecypcoB (http://school-collection.edu.ru/);

5. ®enepanbHbIi HEHTP HHPOPMATMOHHO-00pa3oBaTeIbHbIX pecypcoB (http://fcior.edu.ru/);

http://www.glossary.ru/);

11. CnoBapu u sunukioneauu (http://dic.academic.ru/).

3.2.3. JlonoJHUTEIbHbIE HCTOYHHKHU

KoncrantunoB B. M. K64 O6m1ast Ouomnorus : yaeOHUK AJis CTyT. 00pa3oBat. YUpexKACHUN Cpel.
npod. o6pazoanus / B. M. Koncrantunos, A. I'. Pe3anos, E.O.®aneeBa; nox pea. B.M.Koncrantunosa.
— 5-e m3a.crep. — M. : U3natensckuil neHTp «Akagemus», 2008. — 256 c.
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4 KOHTPOJIb 1 OHIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEIMETA

KOHTpOo/Ib M OLleHKa PE3yJIbTaTOB OCBOEHHS 00IIe00pa30BaTeIbHON AUCIUILUTMHBI PACKPBIBAIOTCS Yepe3 MUCIMILIMHAPHbBIE Pe3yIbTaThl, HAIPABICHHBIC
Ha ¢popMupoBaHUEe OOUINX U MPOodeCCHOHATBHBIX KOMIIETEHIIUH 10 pa3jiesiaM U TeMaM CoJIepKaHusl yueOHOro MaTepuaa.

O6uue / npodeccuoHaIbHbBIE I[lenarornyeckue TexHoa0orum / N
Pa3znen / Ne ypoka Tun oueHOYHbIX MEPONIPUATHIH
KOMIIETEeHIIUH aKkTHBHbIE GOpPMBI U MeTO/Ibl 00y4eHUsI
OK 01 P. -1, tema 2,3. Ileparoruueckue TEXHOJOTHHU: YcrHblil onpoc
P. -2, rema 7,8. JUYHOCTHO-OPUEHTHPOBAHHbIE, TectupoBanue
P. -4, Tema 12,13. MH(}OPMaLlMOHHO-KOMMYHUKATHBHbIE @pOHTAIBHBIN ONIPOC
P. -5, rema 16. TEXHOJIOTHH, 3I0pOBbecOeperaime KoncnekTsr
TEXHOJIOTHH. Pedeparsr/Coobmienus
AKTHBHbBIE MeTObI 00yueHusi: Oecena,
npe3eHTalus, paboTa ¢ TEKCTOM, JICKIIHUS.
OK 02 P. -1, temnr 1-5. Ileparornueckue TEXHOJOTHHU: VYcerHblii onpoc
P. -2, rems1 6-8. JUYHOCTHO-OPUEHTHPOBAHHbIE, TectupoBanue
P. -3, Temsr 9-11. MH(OPMaLlMOHHO-KOMMYHUKATHBHbIE @pPOHTAIBHBIN ONPOC
P. -4, remn1 12-15. TEXHOJIOTHH, 3I0pOBbecOeperarime KoncmexTsl
P. -5, Tema 16. TEXHOJIOTHH. Pedepats/CoobiieHus
AKTHBHbBIE MeTObI 00yUeHusi: Oecena,
mpe3eHTaIus, paboTa ¢ TEKCTOM, JIKITHUS.
OK 04 P. -1, Tema 2,3,5. ITenarornuecKkue TEXHOJIOTHMN: VYcrHbIl onpoc
P. -2, rema 6,7. JTUYHOCTHO-OPUEHTHPOBAHHBIE, TectupoBanue
P. -3, Tema 9,10,11. MH(OPMaLlMOHHO-KOMMYHUKAaTHBHbIE @pOHTAIBHBIN OIPOC
P. -4, Tema 14,15. TEXHOJIOTUH, 3/I0pOBbecOeperaromye KoHcnekTsl
P. -5, rema 16. TEXHOJIOTHH. Pedepats/CoobiieHus
AKTHBHbBIE MeTO/IbI 00yUeHusi: Oecena,
pe3eHTalMsl, paboTa ¢ TEKCTOM, JIEKIHSI.
OK 07 P. -4, tema 12,13,14,15. Ileparornueckmne TEXHOJIOTHMH: VYcerHblil onpoc
JTUYHOCTHO-OPUEHTHPOBAHHbIE, TectupoBanue
WH(OPMAITMOHHO-KOMMYHHUKATHBHBIE @OpoHTANBHEINA OTTPOC
TEXHOJIOTUH, 3/I0pOBbecOeperaromnye KoHcnekTsl 15



TCXHOJIOT'HH.

AKTHBHBIE MeTO/Ibl 00yUeHusi: Oecerna,

Ipe3eHTaIHs, padoTa C TEKCTOM, JICKIIHSI.

Pedeparp/Coobmienns

MK 4.2.

P. -4, rema 14,15.
P. -5, rema 16.

Heuarornqecmle TEXHOJIOIrum:
JIMYHOCTHO-OPUCHTUPOBAHHELIC,
I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHble
TCXHOJIOT'HUH, KEMC-TeXHOJIOTUs.

AKTHBHbBIE MeTObI 00yueHusi: Oecena,

IIPpC3CHTAalUA, pa60Ta C TCKCTOM, JICKII M.

VYcrHblii onpoc
TectupoBanue
®poHTaTBHBINA OITPOC
KoncnekTsl
Pedeparp/Coobiienns
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