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1. HIACITIOPT PABOYEI MIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOI
YYEBHOM JJUCHUATIMHBI

1.1. O6nacTh NpUMeHeHHsI POrPaMMBbl

PabGouast mporpamma mo 00meoOpa3oBaTeNbHON yYeOHON JAWCIMILUIMHE
«buonorusy cocrapneHa Ha ocHOBe TpeOoBaHMI DeepanbHOro rocyaapCTBEHHOTO
00pa30BaTENHLHOTO CTaHAApTa CPEIHETO OOIIeT0 00pa30BaHUS U SBISETCS YaCThIO
MPOrpaMMbl  TIOJITOTOBKHU  CIIEIIMAUCTOB CPEAHETO 3BEHA 110 CIEIHATbHOCTH
(cnenmanbHOCcTsIM) CITO

09.02.12 TexHu4yeckasi IKCIUIYyaTallMsl M CONMPOBOKAeHHE HHPOPMAMOHHBIX CHCTEM

(xox) (HanMeHoBaHMe crienHaIbHOCTH / IpodeccHu)

1.2. ITesap o0meoOpazoBaTeIbHON Y4eOHOM IMCUMILIMHBI — TPEOOBAHUA K pPe3yJibTATAM OCBOCHHS
AUCUMIIMHBI:

dopMHUpPOBaHUE y CTYACHTOB OHMOJOTHYECKOW COCTABJISIONICH €CTECTBEHHO-HAYUYHON
KapTUHBI MUpa KaK OCHOBBI IIPUHSITUS PEUICHUN B )KM3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTYyalUsIX, OTBETCTBEHHOT'O MTIOBEACHHUS B IPUPOIHOM Cpeie.

Vkasvisaromess  yenu  Oucyuniumbl,  YKA3AHHbIE 6  NOSACHUMENbHOU  3ANUCKe  NPUMEPHOU  NpoSpammbl
0bweobpazosamenvHoll yuebHOU OUCYUnIUHbL.

1.3. Mecro 00meo0pa3oBaTe/ibHON y4eOHOH JUCHUILIMHBI B CTPYKType NPOrpaMMbl NOATrOTOBKH
CIEeUHATHCTOB CPeIHero 3BeHa:

HuctummHa «buosiorusy BXOJUT B COCTaB IMpeaMeTHol obmactu 9.4. EcTecTBeHHBIE HAYKH
®I'OC COO u Oo1Ie0bpazoBaTelibHaAs OAT0TOBKa/ba3oBbie AUCIIUTUIHHEI

(VKazamov NPUHAONEHCHOCIb OUCYUNIUHDBL K npedmemuotl oonacmu, nponucannoti 6 @IOC cpednezo
00we20 06pazoeanus U K yueOHoMY YUKLy)

1.4. Pe3yabTaThl 0cBOEHHS 0011€00pa30BATENbHON YUeOHO# T CHUILTHHBI B c00TBeTcTBUM ¢ ®I'OC
CIHO u Ha ocaoe ®I'OC COO

JuciuiinHa BXOAUT B 00IIE00pa30BaTEbHBIN MUK M OTHOCHTCS K 0a30BBIM 0011e00pa3oBaTeIbHBIM
JUCIUILIMHAM CpeAHero (IoJHOro) oOIiero oOpa3oBaHUS W HampaBjicHa Ha (GOpPMHpPOBAHHME OOIIUX
KOMIIETEHIIAH.

! B cooterctBun ¢ ®T'OC cpemnero o6mero oGpa3oBaHus, YTBEPKASHHOr0 MpukasoM ot 17 mas 2012 1. Ne 413
(3apeructpupoBano B Muntocte Poccun 7 uronst 2012 r. N 24480).



Koa m HammeHoBaHHE
(popmupyembix
KOMIIeTeHI M i

IInanupyembie pe3yJbTaThl 0CBOCHUS JUCHHUILIHHBI

O6mue

HHCIII/IHJII/IHapHLIe

OK 0l1. BriOupats
CHOCO0BI peueHus
3aj1a4

PO ECCHOHATTEHOM
JeSITEITBHOCTH
MPUMEHHUTETEHO K
Pa3NUYHBIM
KOHTEKCTaM

B wactn TPyAOBOT'O BOCIMTAHUS:

- TOTOBHOCTh K TpPyAy, OCO3HAaHUC
LEHHOCTH MacTepCTBa, TPYAOI00ue;

- TOTOBHOCTb K aKTHUBHOM JACATCIBHOCTHU

TEXHOJIOTHYECKOHN u COLIMAIbHOM
HaNpaBJIE€HHOCTH, CIIOCOOHOCTD
WHUITUUPOBATh, MJIAHUPOBATH "

CaMOCTOATCIIBPHO BBIIIOJIHATD TaKyro
JCATCIIBHOCTD,

- MHTEpeC K pa3IuuHbBIM  cdepam
npodecCuOHANBHON AEATENBHOCTH,

OBnazieHne yHHMBEPCAIbHBIMU Y4E€OHBIMU
[I03HABATENIbHBIMU JEHCTBUSMU:

a) 0a30BbIC JIOTUYECKUE JCHCTBHSL:

- CaMOCTOSITENbHO (QOPMYyIHpPOBATH H
aKTyaJlIn3upOBaTh npobiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK
WA OCHOBAaHHUS JUIS CpPaBHEHUS,
KJacCUpUKAIN 1 0000IIeHNUS;

- ompeneNnarb Lead  JAeATeNbHOCTH,
3a/laBaTh MapaMmeTpsl M KPUTEPUH UX
JOCTHKCHHUS;

- BBIABJIATH 3aKOHOMEPHOCTH n
IpOTHUBOPLCHUSA B paccMaTpuBacMbIX
SIBJICHUSAX

- BHOCUTH KOPPEKTUBBI B JACATCIIBHOCTD,
OLICHMBATHL COOTBETCTBUE PEIYJILTATOB
nejrsiM, OILICHUBATb PUCKU HOCJ'ICI[CTBI/Iﬁ
ACATCIIBHOCTH,

- pa3BUBATb KPCATUBHOC MBLIIUICHUC IIPpU
PCHICHUH KU3HCHHBIX npo6neM

0) 60a30BbIE HCCIICIOBATEIILCKUE ICHCTBHS:

- BJIIaACTH HaBbIKaMH y‘IC6HO-
HACCIIEA0BATEIbCKON u IIPOEKTHOU
ACATCIIBHOCTH, HaBbIKaMH Pa3pCIICHUA
npooiem;

- BbISABJIATD MIPUYINHHO-CJICACTBCHHEBIC
CBs3U n AKTYaJIM3UpOBaATh 3agavy,
BBIIBUI'aTh THUIIOTC3Y €C peuicHus,
HaXOAUTb apryMCHTBI JJIS1 1OKA3aTCIIbLCTBA

c(OpPMHUPOBAHHOCTH 3HAHUI O MecCTe U
posn OMOJIOTUM B CHCTEME HAYYHOTO
3HAHUS; (hyHKIIMOHATBHOM
TPaMOTHOCTH YeJOBEeKa JUIS PEeIICHHS
YKU3HEHHBIX ITPOOJIeM;

c(hopMUPOBaHHOCTH YMEHHSA
pacKpbIBaTh coJiep>KaHue
OCHOBOTIOJIATAIONINX  OUOJOTHYSCKUX
TEPMUHOB U MOHATHUM: XKU3Hb, KIETKA,
TKaHb, Oprad, OpraHu3M, BHI,
MOMYJISALIUS, SKOCHCTeMa, OHOIIECHO3,

omoctepa;  merabomuzm  (oOMeH
BEIIECTB W TIPEBpAlICHHE DSHEPTui),
TOMEOoCTa3 (camoperymsis),
OmocuHTe3  Oernka, CTPYKTYypHas
opranu3anus JKUBBIX CHUCTEM,
JAUCKPETHOCTD, caMoperysanuys,
CaMOBOCIIPOM3BEICHHE

(penmpoxykuusi),  HAacCJIEICTBEHHOCTbD,
W3MEHYUBOCTb, HHEPro3aBUCUMOCTb,

pocT M pa3BUTHE,  YPOBHEBas
OpraHu3aLs;

c(hOopMHPOBAHHOCTD YMEHUS
pacKpeIBaTh coJiep)KaHue

OCHOBOIIOJIATaIOIIMX OHOJIOTHYECKUX
TEOpUM W  TUOOTE3:  KJIETOYHOM,
XPOMOCOMHOMH, MYTallMOHHOM,
3BOJIFOLIMOHHOM, IIPOUCXOXKICHUS
JKM3HH U YEJIOBEKa,

c¢(hOopMUPOBAHHOCTh YMCHHS
pacKpsIBaTh OCHOBOIIOJIAT AFOIIHE
OMOJIOrHYECKHUe 3aKOHBI u

3akoHomepHoctu (I'. Mengens, T.
Moprana, H.W. BaBunosa, O. ['exkens,
®. Mionnepa, K. bapa), rpanunsl ux
MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

MPUOOPETEHNE OIbITa NPUMEHEHHS
OCHOBHBIX METOJI0B HAY4YHOTI'O
MMO3HAHMSI, UCTIOIh3yEMbIX B OMOJIOTHH:
HAOJIOJICHUsI W ONMUCAHUSA JKHUBBIX
CHUCTEM, TIPOLIECCOB M  SIBJICHUI;
OpraHu3aLHH u [IPOBEACHUS
OMOJIOTHIECKOTO 3KCIIEPUMEHTA,
BBIJIBUOKCHUSI TUIIOTE3, BBIBICHUS
3aBUCHUMOCTH MEXAY HCCIENYEMBIMU
BEJIMYUHAMM, 00BsICHEHUS
MOJyYE€HHBIX pe3yJIbTaTOB u




CBOUX YTBEPXICHHUH, 33]1aBaTh TapaMeTPhl
Y KPUTEPUH PEIICHNUS;

- AHAJIM3MPOBATh IOJYYEHHBIE B XOJE
pelIeHns 3a7auu pe3yabTaThl, KPUTHYECKH
OLICHUBATh ux JOCTOBEPHOCT,
[IPOTHO3UPOBAaTh HM3MEHEHHE B HOBBIX
YCIIOBHSX;

- YMETH IEPEHOCUTH 3HaHUA B
TMO3HAaBATCJIIbHYIO n IMPaKTUICCKYIO
o0racTu KU3BHECACATCIBHOCTH,

- YMETh UHTETPUPOBATH 3HAHHS U3 Pa3HBIX
MIpeIMETHBIX 00JIaCTeld;

- BbIABUI'aTb HOBBIE HACH, IMpeajIaraTb
OPUTHHAJIBHBIC ITOAXO0AbI Y PECIICHNA

- CIIOCOOHOCTh WX HCHONB30BaHHUA B
II03HABATEJIBHON U COLMAIbHON ITPAKTUKE

(dhopMymupoBaHUL BBIBOJIOB c
WCTIONb30BAaHIEM HAYYHBIX TOHSTHI,
TEOpHUi U 3aKOHOB;

C(OPMUPOBAHHOCTh YMCHUS BBIICTSATh
CYIIECTBEHHbIE TIPH3HAKH BHUPYCOB,
KJIETOK TIPOKapUOT W  JYKapHuoT;
OJHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX
OPTaHW3MOB, BHJOB, OMOTEOIIEHO30B 1
IKOCHCTEM; OCOOCHHOCTH IPOIIECCOB
oOMEHa BEIIECTB ¥ MPEBpAILCHUS
OHEPrHM B KJIETKe, (OTOCHHTE3A,
IUIACTUYECKOTO U JHEPreTUYECKOro
obMeHa, XEMOCHUHTE3A, MHTO3Q,
Meli03a, OIUIOJJOTBOPEHHS, Pa3BUTHS U
Pa3MHOXEHUS, WHIVBHAIYaJIHHOTO
pasBuTus oOpraHm3Ma (OHTOTEHE3a),
060pbOBI 3a CyLIECTBOBAHUE,
€CTECTBCHHOTO otOopa,
BUJI000pa30BaHuMsI,
MPUCTIOCOOIIEHHOCTH OPraHu3MOB K
cpene oburanus, BIIMSTHUS
KOMITOHEHTOB 9KOCHCTEM,
AQHTPOTIOT€HHBIX U3MEHEHUH B
IKOCHCTEMaX  CBOEH  MECTHOCTH,
KPYTrOBOpOTa BELIECTB M MPEBpaIlCcHHE
3Hepruu B ouochepe;

C(OPMHUPOBAHHOCTh YMEHHS pelaTh
OMONIOTMYeCKUE 3aJadH, COCTABIATh
TeHOTHITMYECKHE CXEMbl CKPEIIMBAHHUS
JUIS  pPa3HBIX TUIIOB HACJIEJOBAHUS
MPU3HAKOB Y OPTaHM3MOB, COCTABIISThH
CXEMBI ITepeHOCca BEIIECTB M YSHEPIHU B
IKOCHCTEMAX (merm MUTaHMS,
MUIIIEBHIE CETH)

OK 04. 3ddextuBao
B3aMMOJICICTBOBATh H
paboTaTh B KOJJICKTHUBE
Y KOMaHjie

- T'OTOBHOCTDH K CaMOpPAa3BUTHUIO,
CaMOCTOATCIIBHOCTHU U CaMOOIIPCACIICHULO,

-OBJIaJcHUE HaBBIKAMU y4eOHO-
HCCJIEN0BATEIIHLCKOM, MPOEKTHOU u
COITMAJILHOM JeITEIIbHOCTH;

OBJ'Ia}_ICHI/Ie YHUBCPCAJIbHBIMHA
KOMMYHUKAaTUBHBIMHU ﬂeﬁCTBHHMHI

0) coBMeCTHas JeATEIBHOCTD.

- [TOHUMATh u WCIIOJIb30BaTh
MIpENMYIIECTBa KOMaHIHOM u
WHAWBUAYaTBbHON paboThI;

- [pUHUMATh  LEJIM  COBMECTHOM
JESITENBHOCTH, OpTaHH30BBIBATH u
KOOpJAMHUpOBAaTh  ACHCTBUS 1O €€

HpI/IO6peTCHI/IC OIlbITa TIPUMCHCHHA
OCHOBHBIX METOO0B HAay4YHOI'O
IO3HAaHUA, UCIIOJIb3YEMBIX B OMOJIOTHH:

HAOJIIOJICHUSI W ONHUCAHUS  KHMBBIX
CHUCTEM, TPOLECCOB U  SIBJICHUMH;
OpraHu3aluu u MPOBEICHUS
OMOJIOTHIECKOTO 3KCIIEPUMEHTA,
BBIJIBIDKEHUSI  TUIOTE3,  BBISBICHUS
3aBUCHUMOCTH MEXIY HCCIENyEMbIMU
BEJIMYUHAMM, 00BsICHEHHUS
MOJyYE€HHBIX pe3yJIbTaTOB u
(dhopMyTUpOBaHUS BBIBOJIOB c

HCIIOJIb30BAHUEM HAYYHBIX HOH}ITI/Iﬁ,
TeOpI/Iﬁ 1 3aKOHOB




JIOCTH>KEHHMIO: COCTABIIATH IUIaH ACHCTBUM,
pacmpenensiTts pold C yY9eTOM MHEHHH
YYaCTHUKOB  OOCYXJaTh  pe3yNIbTaThI
COBMECTHOM paboTHI;

- KOOPAWHUPOBATH U BBITIOIHATH paboTy B
YCIIOBUSIX PEAbHOTO, BHUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJCHCTBHS;

- OCYIIECTBIST MMO3UTHUBHOE
CTPaTErMYECKOe IOBEACHHE B Pa3IHYHBIX
CUTyallusiX, TPOSBISATH TBOPYECTBO H
BOOOpaxkeHne, OBITh MHUITHATHBHBIM

Osnanenue YHUBEPCAIbHBIMU
PETyISTUBHBIMU ACHCTBUAMHU:

r) NpuHATHE ce0s U IPYTUX JIFOICH:

- TpUHUMATh MOTHUBBI M aAPTYMEHTHI
OpYyTUX JIOACH IpU aHAIU3€ Pe3yJbTaToB
JeSITebHOCTH;

- TIPU3HABATh CBOE TPABO W MPABO JPYTUX
JIFOJIEH Ha OIIMOKHU;

- pa3BUBaTh CIIOCOOHOCTH IIOHUMATh MU C
MIO3UIIUU JPYTOr0 YeI0BEeKa

11K 4.3 OcyllecTBIATh BEICHUE HKCIUTYyaTallMOHHO-TEXHUUECKOU TOKYMEHTAIUU

JIM4HOCTHBIE Pe3yJIbTATHI PeaJU3aANUH MPOrPAMMBbI BOCIUTAHNSA (JeCKPHITOPbI)

Koa JHYHOCTHBIX
Pe3yJabTaTOB peaju3amuu
NMpPOrpamMMbl BOCHUTAHUS

Cobmoaromuii U MpoMaraHIuPyIONINi MpaBuia 370pPOBOTO U 0€30MacHOTO
o0pa3a JKW3HH, CIOPTa; NPEAYNPEKIAOMMUNA JHOO0 IPEO0IeBAIOIIHIA
3aBUCHMOCTH OT QJIKOTOJIsl, Ta0aKa, ICUXOAKTHUBHBIX BEIECTB, a3aPTHBIX UTP U
T.71. COXPaHSIFOIIHI TICUXO0JIOTHICCKYI0 YCTOUYUBOCTh B CUTYaTUBHO CJIOKHBIX
WU CTPEMHUTEITLHO MEHSIFOIINXCS CUTYAITHSIX

JIP 9

3a0oTsmuiics O 3amuTe OKPYXKAIoMIeW cpenbl, COOCTBEHHOW W UyXOH
0e301acHOCTH, B TOM YHCIie MUPPOBOH

JIP 10

[Tpunumarominii ceMeiiHble I[IEHHOCTH, TOTOBBI K CO3JJaHHUI0O CEMbU U
BOCIUTAHUIO JETEH; JEMOHCTPUPYIOUIMNA HENPUSITUE HACUIIUS B CEMbE, yXO/a
OT POJIUTENIbCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHUM CO CBOMMHU JAETHMU
1 X (PJMHAHCOBOTO COZCPIKAHUS.

JIP 12

[IposBistonuii cO3HATENBHOE OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIIEIITHOM MpodecCuoHaIbHON 1 OOIIECTBEHHOU I TEIIbHOCTH

JIP 14




1.5. PekoMeHIyeMoe KOJIMYECTBO YACOB HA OCBOEHNE MPOrpaMMBbl 00111e00pa30BaTeIbHOI YueOHOii
AUCHUILTHHBI:

O6wem 0OpazoBarenbHOI nporpammsbl — 50 4acoB, B TOM YHUCIIE:

00s13aTenpHOM y4eOHOM HArpy3KH 00y4JaroIerocs ¢ mpemnoaasarenem — 48 4acos;
camocTosTeNbHas paboTa 00yJaromerocs —  4aca;

KOHCYJIbTAIlMM — __ 4aca;

POMEKYTOYHAs aTTeCTalus — 2 4acoB.



2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJIBHOI
YYEBHOM JJUCHUTIMHBI

2.1. O0bem yueOHOI TUCHHUILUINHBI U BUAbI y4e0HOI padoThl

Bun yyeOHoi padoTnl

Oovem uacos

O0Bem 00pa3zoBaTebHOI IPOrpaMmbl (BCero) 50
CymMmapnass y4yeOHasi Harpy3ka oO0y4yalummxcsi BO B3aUMOJAEiCTBHM C 48
npemnoaaBaTesieM
B TOM 4YHCIIE:

TEOPETUYECKUE 3aHATHS 16

MIPaKTUYECKUE 3aHATHS 32
CamocTosiTeibHast paboTa o0yuyarouierocs (Bcero)
KoncyabTanum no yueOHO#H JUCHUILIUHE
IpomexyTouHas aTTecTaums 6 popme (3auem ¢ OYeHKoll) 2

Bo scex auetixax co 36e300uxotl (*) cnedyem yxazams 06vem 4acos 8 COOMEemMcmauu ¢ yueOHbIM NAAHOM




2.2. TemaTu4ecKuii IVIAH U coJiepkaHue 001eo0pa3oBaTeIbHON YUeOHOH JTUCHUILIHHBI

Xapakrepucruka
HaumeHnoBanue Copep:xaHue y4ed0HOro MaTepuaJa (OCHOBHOE H NMPo(deccHOHAIHLHO-OPHEHTHPOBAaHHOe), 1adopaTopHble 1 | O0beM BU/I0B Dopmupyemble
pa3fiesioB M TeM NpaKTHYeCKUe 3aHATUS, MPUKJIAJAHONH MOAYIb (MPH HAJTHYMH) 4acoB JIeATeIbHOCTH KOMIIeTeHIIUH
CTYCHTOB
1 2 3 4 5
Paspea 1. Kinerka — CTpyKTYpPHO-(DYHKIMOHAJIbHAS eANHUIA )KMBOT'0 12 ayIUTOPHOE
oOyucHue:
Tema 1.1. OcHoOBHOE coiep:kaHue 2 OK 1.,0K 04
paboTa Ha JeKIusX;
Buosorns kak Teoperuueckoe o0yueHnue: 2 JIP9, JIP10,
Hayka. O0wmast Ha IPaKTUYECKUX JIP12, JIP14
XapaKTepHCTHKA CoBpeMeHHbIC 0Tpaciu OHOJIOrHYeCKX 3HaHUN. CBs13b OMOJIOTHH C IPYTHMMHU HayKaMH: OMOXUMUS, OMO(H3HKa, 3AHATHAX
JKU3HU OuoHwmKa, renoreorpadust u ap. Posb u MecTo Ouosioruu B GOpMUPOBAHUN COBPEMEHHOI HAyYHON KApTHHBI MHUpA. (cemunapax);
YpoBHU opraHu3auy >kuBoi Matepuu. OO0IIast XapaKTepUCTHKA )KU3HU, CBONCTBA JKUBBIX CUCTEM. XUMHUUYECKUN
COCTaB KJIETOK KOHTPOJIBHBIC
paboTsr;
Tema 1.2. OcHoBHOe coep:kaHue 4 OK 1., 0K 04
CaMOCTOSITENbHAS
CTpyKTypHO- Teopernueckoe o0yueHue: 2 paboTa; JIP9, JIP10,
pynxkuuonanbHas JIP12, JIP14
opranusanus Knerounas teopus (T. IlIsann, M. lllneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHHUS COBPEMEHHOM KJIETOYHOM BHCAyUTOPHAs
KIETOK TeopuH. THIIBI KIETOYHOM OpraHN3alH: IPOKAPHOTHYECKUH U dyKapuoTndeckuif. O THOKJIETOUHBIE U yuebnas padora:-
MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOCHHE MPOKAPHOTHUECKON KIeTKH. CTpOCHHE 3yKapHOTHIECKOH KISTKH. NOAroTOBKA
Hexunetounsle opMbl KH3HU (BUPYCHL, OaKkTeprodaru) JIOKIIa/I0B;
Ipakrnyeckoe 3ansaTue Ne 1 2 MOJTOTOBKA
pedepartos;
Bupychsbie u 6akTepuanbHble 3a0oneBanus. OOIMe NPUHIUIIBI HCIIOJIB30BAHMS JIEKAPCTBEHHBIX BEIECTB.
OcobeHHOCTH TPUMEHEHNST aHTHOMOTHKOB. [IpeicTaBienne yCTHBIX COOOIIEHHH C pe3eHTaIueH, pabora B
NOArOTOBJICHHBIX MO IMEPESUYHIO HCTOYHUKOB, pCKOMCHIOBAaHHBIX IIPEII0IaBATCIICM OnbmoTeKax u
YUTaJbHBIX 3aJ1aX;
Tema 1.3. OcHoBHOe coep:kaHue 4 OK 1.,0K 04
CTpyKTypHO- pabora B
dYHKIHONATbHbIE TeopeTnueckoe o0yueHue: 2 JIP9, JIP10,
HNurepuere JIP12, JIP14

Xpomocomuas Teopust T. Moprana. Ctpoenne XpoMocoM. XpOMOCOMHBIN HA0Op KIETOK, TOMOJIOTHYHBIE U
HETOMOJIOTMYHBIE XPOMOCOMBI, TAIUTOMTHBIN U IUIDIONAHEIH Habop. HyxienHossie kuciotsr: JJHK, PHK




daxTopsbI HaXOXJICHHE B KIETKE, UX CTpOCHUE U (pyHKINU. MaTpudHbIE IPOIECCH B KIETKE: PEIUTHKALNS, ONOCHHTE3 ydJacTHe B HAy4HO-
HacJeacTBeHHOCcTH | Oeika, penapauysi. ['eHeTHUecKuid Ko 1 ero cBoiicTBa HCCIIEI0BATEIbCKOM
pabote mo
[pakTuyeckoe 3anaTHe Ne 2 2 TeMATHKAM
Pemenne 3aga4y Ha onpeeNICHHUE MTOCIEI0BATEIbHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B HOPME H B CIIydae Kageape!
HU3MEHEeHHUs IocienoBaTensHocTy Hykneotuaos JTHK
Tema 1.4. OcHOBHOE coJep:KaHHe 2 OK 1., 0K 04
OOMeH BemiecTs 1 [pakruyeckoe 3anaTHe Ne 3 2 JIP9, JIP10,
npeBpalieHue JIP12, JIP14
JHEpPrUHM B KIeTKe. [MonsTre MeTabonmm3M. ACCUMIUISNNS U AUCCUMIUIAINS — ABE CTOPOHBI MeTabonn3Ma. Turel o0OMeHa BEIecTB:
FKH3HEHHBIH KT aBTOTPOQHEII 1 TeTepoTPO(HBIN, a3pOOHEIH 1 aHadpoOHBIN. [ImacTudeckuit oOMeH. PoTocuHTE3. XEMOCHHTE3.
KIeTKH. MuT03. Knerounsiii ki, ero nepuoasl. MUTO3, €ro CTaguy U MPOUCXOIIINE IpoLecchl. bronornueckoe 3HaueHNE
Meiios MuTo3a. Metio3 u ero cragun. [loBegenune xpomocoM B Meiiosze. Kpoccunrosep. buonorndeckuit cMpici Meiio3a
Paznen 2. Ctpoenue u (yHKIIUH OPraHU3Ma 14 ayJIuTOPHOE
oOyueHwue:
Tema 2.1. Ctpoenne | OcHOBHOe cogepKaHHe 2 OK 1., OK 04
opraHmsma paboTa Ha JeKuusX;
TeopeTnueckoe o0yueHue: 2 JIP9, JIP10,
Ha IIPAKTUYECKHUX JIP12, JIP14
MHOTOKJIETOUHBIE OPTaHU3MBI. B3aMOCBSA3b OPTaHOB U CHCTEMBI OPTaHOB B MHOTOKJIETOYHOM OpraHH3ME. SAHSTHAX
I'omeocTa3s opranusMa u ero mnojiepkaHue B MPOLEecce KU3HEASATENbHOCTH (cemmHapax);
Tema 2.2. OcnoBHoe cogepkanue 2 KOHTPOJIbHBIE OK 1., OK 04
Dopmbl IIpakTnyeckoe 3ausaTne Ne 4 2 paborsy; JIP9, JIP10,
Pa3MHOKEeHUSs CaMOCTOSTENbHAS JIP12, JIP14
OpraHN3MOB ®opmbl pa3MHOKEHNS OpraHu3MoB. becriosioe 1 mooBoe pa3MHOXeHHe. Bubl 6ecrionoro pa3MHOKEHHUSI. paGora;
ITonoBoe pazmHoxkeHue. ['ameTorenes y »kuBoTHbIX. CriepMaTorenes u ooreHes. CTpoeHHe MOJOBBIX KIETOK. ’
OnnooTBOpEHNE BHEAyIUTOPHAs
Tema 2.3. OcHOBHOe coaep:KaHHe 2 yuebuaz padora:- OK 1., OK 04
MOJTOTOBKA
Omnrorenes IIpakTnyeckoe 3ausTue Ne 5 2 JIOKJIaZI0B; JIP9, JIP10,
pacTeHui, JIP12, JIP14
SKMBOTHBIX I WunuBuayansHOe pa3BUTHE OPraHU3MOB. DMOpuoreHes u ero craauu. [loctamOpronanbHelil nepuoj. Cragun MOAroTOBKA
qelloBeKa MOCTIMOPHOHAIBEHOTO Pa3BUTHUS Y XXMBOTHBIX U yenoBeka. [Ipsimoe u Henpsimoe pasButue. buonornueckoe pedeparos;

crapeHue U cMepTb. OHTOTeHE3 pacTeHHUit




Tema 2.4. OcHoBHOe coep:kaHue paboTa B OK 1.,0K 04
3aKoHOMEpPHOCTH O6ubmmoTeKax u
HAC/IETOBAHMS IIpakTnueckoe 3ausaTue Ne 6 YHTANBHBIX 31aX; JIP9, JIP10,
JIP12,JIP14
OCHOBHBIE TIOHATHSA TeHETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I. Menaemns (MOHOTHOpHIHOE 1 paboTa B
MOJIMTHOpHUIHOE CKpelrBaHue). B3anumoneiicteuie reHoB. Pemenne 3agad Ha onpeesieHne BEPOSTHOCTH
BO3HHKHOBEHHS HACJIEACTBCHHBIX IIPU3HAKOB IIPH MOHO-, M-, OJIUTHOPHIHOM M aHAIN3UPYIOIIEM Wntepruete
CKPEIINBaHNH, COCTABICHUE T€HOTHITHYECKIX CXEM CKPEIIHBAHMS
y4acTue B HAy4YHO-
Tema 2.5. OcHoOBHOe coJep:KaHHe uccnenosarensckoi | OK 1., OK 04
CuenyieHHoe pabore 1o
HAC/IETOBAHME IIpakTnyeckoe 3ansiTue Ne 7 TeMATHKAM JIP9, JIP10,
TpU3HAKOB 3axonsl T. Moprana. CremyieHHOe HaclleZloBaHHe TeHOB, HapyIlIeHHe crernyieHus. Hacnenqosanue npus3HaKoB, Kadenpe! JIP12, Pl
CIICTUICHHBIX C TI0JIOM
Pemenue 3aJa4 Ha onpeAcICHUC BEPOATHOCTU BO3SHUKHOBCHUA HACJICACTBCHHBIX MMPU3HAKOB ITPU CHECIIJICHHOM
HacJIeJOBaHHUH, COCTABICHUE TCHOTHUINIECKIX CXEM CKPEIMBAHUS
Tema 2.6. OcHoBHOe coep:kaHue OK 1., 0K 04
3aKOHOMEpPHOCTH
H3MEHUYHBOCTH IMpakTuyeckoe 3ausiTue Ne 8 JIP9, JIP10,
JIP12, JIP14
W3MeHYMBOCTh MPU3HAKOB. BUJIbI ©I3MEHYMBOCTH: HACIIEICTBEHHAsI M HEHACIIEICTBEHHAs. 3aKOH
TOMOJIOTHUECKHUX PAJOB B HaciencTBeHHOI n3MenunBocty (H.M. Basuinos). MytarmoHHast TeOpus
U3MCHYUBOCTH. BI/II[I)I MyTaHI/Iﬁ 1 MIPpUYUHBI UX BOBHUKHOBCHUS. KapI/IOTI/IH YECJIOBCKA. HaCJ’IEJICTBeHHBIe
3a00JeBaHus YeIoBeKa. [ €HHbIC U XpPOMOCOMHBIC 00JIE3HH ueioBeKka. bole3HU ¢ HAC/ICACTBEHHOM
peaApacIioIOKEHHOCTBIO. 3HaueHue MeL[HL[HHCKOﬁ TCHCTUKU B IPEAOTBPALNICHUN U JICUCHUU TCHETHYCCKUX
3aboJieBaHuUil YeaoBeKa
IpakTnyeckoe 3anaTue Ne 9
Pewenve 3a1a4 Ha onpeiesieHHE TUIIA MYTallUK TIPH II€peiade HACJICICTBEHHBIX IIPU3HAKOB, COCTABJIECHHE
TCHOTUIMMYECCKUX CXEM CKPCIIUBAHUA
Pasnea 3. Teopust 3Bo oMU ayJIuTOPHOE
obydeHue:
Tema 3.1. Ucropust | OcHOBHOe coep:kaHue OK 1., OK 04

3BOJIOINHOHHOI'O

Teopernueckoe o0yuenne:

pa60Ta Ha JICKIUAX;




y4eHHS. [TepBsie sBonronnonnsie konuenuuu (JK.b. Jlamapk, XK.JI. Brod¢don). DBonronmonnas reopus Y. lapsuHa. HAa IPaKTUYECKUX JIP9, JIP10,
MuxposBosonus CuHTeTHYECKast TEOPHUS SBOJIOINHU U €€ OCHOBHBIE MOJT0XKEHHUS. 3aHATHAX JIP12, JIP14
(cemuHapax);
Muxpossomonust. ITomynsnust kak 3JeMeHTapHasi €ANHHLA SBOIIONUH. | eHeTHYECKHE OCHOBBI 3BOJOIHN.
OneMeHTapHBIE (PAKTOPHI SBOIIONIH. ECTeCTBEHHBIN 0TOOP — HAMIPABIIAIOMNN (PaKTOP YBOIIOIIHH. KOHTPOJIbHEIE
BupnoobOpa3oBanue Kak pe3ysibTaT MUKPOIBOJIOIHI paboTsr;
CaMOCTOSITETIbHAS
pabora;
Tema 3.2. OcHoBHOE cogepKaHHe 2 OK 1., OK 04
Maxpo3BoJonus. BHEAyIUTOpHAs
Bo3nukHoBeHHne 1 IpaxTiyeckoe 3ansTue Ne 10 2 ydeOHas paboTa:- ﬁg?’zﬂﬁé?;
b
gamuTue KH3HM HA Maxpoaosronust. DopMel 1 OCHOBHBIE HarpasiieHus MakposBoiromd (A.H. Ceseprios). [yt moctmxeHus TIOATOTORKA
M K B
emae 6uonorndeckoro nporpecca. CoxpaneHue dnopasHoodpasus Ha 3emie. AOKTANIOR,
HOATOTOBKA
T'unioressl u TCOPUU BOSHUKHOBCHUA KU3HU HaA 3emite. IlosBienune TNICPBBIX KICTOK U UX 3BOJJIIOIUA.
IIpoxapuoTsl ¥ 3ykapuoTsl. [IponcxoxkaeHre MHOTOKIETOUHBIX OpraHu3MOB. BO3HMKHOBEHNE OCHOBHBIX LAPCTB pedepatos;
SyKaphoT paboTa B
oubnroTexax u
Tema 3.3. OcHOBHOE coJiep:kaHue 2 OK 1.,0K 04
YUTAJIBHBIX 3aJ1aX;
IIpouncxoskaeHue
[pakruyeckoe 3ansaTue Ne 11 2 JIP9, JIP10,
YyeJioBeKa — abora B
aHTpoOMNoOreHe3 P P12, JIPl4
p AnTpornosorus — Hayka o 4enoBeke. CHcTeMaTHYeCKOe MOoJI0KeHNe YenoBeka. CX0/ICTBO M OTIINYNS YeJIOBeKa ¢ i
HTEpHETE
KHUBOTHBIMH. OCHOBHBIE CTaJIMH AaHTPOINOTeHEe3a. JBOJIOIMS COBPEMEHHOT'0 YeJIOBeKa. p
y4acTue€ B HAy4YHO-
YenoBeueckne packl M UX €IMHCTBO. Bpemst u myTH paccesienus genoBeka 1o miaHere. [IpucnocodieHHOCTh .
HCCIIeI0BATEIbCKON
YCJIOBEKA K pa3HbIM YCJIOBUAM CPEABL
pabore 1o
TEMaTHUKaM
Kadeaps
Paznen 4. DxoJiorus 10 ayJIuTOPHOE
obydeHue:
Tema 4.1. OcHOBHOE cojiep:kaHne 2 OK 1.,0K 04
IKoJI0OTHYeCKHe paboTa Ha JEeKIHsIX;
$aKTopHbI U cpetbl Teopernueckoe o0yuenne: 2 JIPY, JIP10,
JIP12,JIP14

KU3HU

CpeﬂH oduTaHus OpraHM3MOB: BOJAHAA, HA3E€MHO-BO3AYyIlIHAA, IOYBECHHAs, BHYTPUOPraHU3MEHHAA. dusuko-
XUMHYECKHE 0COOCHHOCTH cpea obuTaHus OpraHU3MOB. HpI/ICHOCO6HGHI/IH OPraHrU3MOB K JXM3HU B pa3HbIX




cpenax. [TorsaTre sxonoruueckoro dakropa. Knaccudukanms sxonornaeckux dakropos. [IpaBuino MuanMyma
0. JInu6uxa. 3akoHn TonepantHocTH B. lllendopna

Tema 4.2.

Homyasiuus,
€000111eCTBA,
IKOCHCTEMBI

OcHoBHOe coep:kaHue

IIpakTnuyeckoe 3ansaTHe Ne 12

DKOJIOrHYecKasi XapaKTEPUCTHKA BUJA U MOMYJISIINU. DKOJOTHIECKasi HAMIA BUAA. DKOJIOTHUECKHE
XapaKTepUCTUKH norryssinui. CooOImecTBa 1 93KOCHCTEMBL. BHOIIEHO3 1 ero cTpyKTypa. CBA3M MEXIy
opranu3Mamu B Ouonenose. CTpyKTypHbIe KOMIOHEHTHI 9KOCUCTEMBI: MPOAYLIEHTHI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBoport BelecTB 1 HIOTOK 3HEPTHUH B IKOCHCTEME. Tpoduieckue ypoBHH

Tpoduueckue nernu u cerr. OCHOBHBIE TOKA3aTeNN IKOCUCTEMBI. buomacca 1 mpoaykius. DKOJIOTHYECKHe
MIUpaMUAbl 9Hcell, 0MoMacchl 1 3Hepruu. [1paBuio MUpaMuabl SHEPTHN.

Permenne npakTUKO-OPUEHTHPOBAHHBIX PACUCTHBIX 3alaHUII 110 IEPEHOCY BEIeCTBA M YHEPTUU B 3KOCHCTEMAX C
COCTaBJICHUE TPO(PUUECKUX Henel 1 mupaMu OMOMacChl U SHEPTUH

Tema 4.3. buocdepa
- riaodanbHas
JK0JI0THYeCKas
cucrema

OcHoBHoOEe cojiepkaHue

Teopernueckoe o0yueHue:

Buocdepa — sxuBas odonouka 3emin. Pazsutre npeacrasienuii o ouochepe B tpynax B.M. Bepraackoro.
Oo6actu 6uocheps! U ee KOMIIOHEHTHI. JKnBoe BelecTBo OHocheps! U ero GyHKIHH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Onochepsl. OcobeHHOCTH OHOoCchepsl Kak TI00aTbHONH SKOCHCTEMBI.
JuHamuveckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BeliecTB 1 OMOre0XMMHUYECKUe UKL [ 1006ansHbie
9KOJIOTHYECKHE IIPOOJIEMBI COBPEMEHHOCTH

Tema 4.4. Biusnue
AHTPOINOTeHHBIX
(dbaxTopoB Ha

ouochepy

OcHoBHOe coep:kaHue

IpakTuyeckoe 3anaTue Ne 13

AHTpOIIOTEHHBIE BO3TIEHCTBUS Ha Onocdepy. 3arps3HeHH KaKk B aHTPOIIOT€HHOTO BO3/IEHCTBHSI.
AHTponoreHHbIe Bo3/ieicTBIs Ha aTMocepy. BosaelicTBus Ha runpocdepy. BoznelicTus Ha murocdepy.
AHTpONIOTeHHbIE BO3JICHCTBHSI Ha OMOTHYECKHE coo0IIecTBa. YTIIyOICHHO N3y4YaroTCsl OTXO/bI, CBSI3aHHBIE C
OTIPEICIICHHOM Mpodeccreli/crenuatbHOCTIO

*B ToM uncie npodeccHOHAILHO-OPUEHTHPOBAHHOE COJEPKAHNE MPAKTHYECKOI0 3aHATHS

Ha MPaKTHYCCKIX
3aHATHAX
(cemuHapax);

KOHTPOJIbHBIE
paboTsr;

CaMOCTOSATEIIbHAS
pabora;

BHEayIUTOpHAs
yaeOHas pabora:-
MOATOTOBKA
JOKJIAJIOB;

MOATOTOBKA
pedepatos;

pabora B
OmbIMoTEKAX U
YUTAJILHBIX 3aJ1aX;

pabota B
HNurepuere

yLIaCTI/Ie B Hay‘IHO-
HCCIIeI0BATEIbCKOM
pabore 1o
TEMATUKaAM
Kadeaps

OK 1., OK 04

JIPY, JIP10,
JIP12, JIP14

OK 1., OK 04

JIP9, JIP10,
JIP12, JIP14

OK 1., OK 04

JIPY, JIP10,
JIP12, JIP14




Ha ocHoBe denepabHOro KiIacCH()UKAMOHHOTO KAaTalora OTXOHO0B OINPEIeIATh KJIacC ONAaCHOCTH OTXOJIOB;
arperaTHOE COCTOSIHHE M (hH3UUIEecKyI0 (OPMY OTXOJ0B, 00pa3yoNIixcs Ha pabodeM MecTe / Ha 3Tamax
MIPOM3BOJICTBA, CBS3aHHBIE C ONPEEIICHHON Mpodeccreil/crenuanbHOCThIO

Tema 4.5. Biusinne | OcHOBHOe coepKaHHe OK 1., OK 04
COLHAJIBHO- 11P9. JIP10
AKOIOIHYCCKIX IIpakTnyeckoe 3ausitue Ne 14 R R
JIP12,JIP14
(¢axropos Ha
310pOBBE U €ro cocTaBisAoniie. PaKTOphl, HOJT0KUTEIBHO U OTPUIIATEIHHO BIUAIOIINE HA OPTaHU3M YelIOBEKa.
310pPOBbE YeN0BEKA | 1 . .
pobiieMa TeXHOTCHHBIX BO3JCHCTBHUI Ha 310pOBbE YeNOBEKa (JICKTPOMAarHUTHBIE MOJIS, OBITOBAS XMMHUS,
N30BITOYHBIE IIYMBI, PaANanys U T.11.). AZaNTanus OpraHu3Ma YesloBeKa K (haKTopaM OKpy Karomel cpesbl.
[Mpuanumns! popmupoBanus 310poBbecOeperaromero nopeaeHus. Pusndeckas akTHBHOCTD U 3[0POBBE.
bruoxumudeckne acreKThl paroOHAJIBHOI'O MATAHUA
*B ToM umcie npoecCHOHAIBLHO-OPUEHTUPOBAHHOE Coiep:KaHue J1a00PaTOPHOIO 3aHATHUS
B kauecTBe TpUITEPOB CHIKAIOMINX PAOOTOCIIOCOOHOCTH HCIIOIb30BAaTh YCIOBHS OCYIIECTBICHUS
podeCCHOHANBHOM NESITENFHOCTH: IIIyM, TEMIIepaTypa, Gu3ndecKas Harpy3ka u T.1I.
IIpodeccuoHaNIbHO-OPHEHTUPOBAHHOE CO/IepPkaHMe (codep:KaHUe NPUKIATHOT0 MOTYJIs)
Pazgen S. buoJsiorust B sKu3Hu ayJIUTOPHOE OK 1., 0K 04
obydeHue:
Tema 5.1. OcHOBHoOe coaep:KaHHe [1K4.3
Buorexnosiorun B paboTa Ha JIeKIHIX; 11P9. JIP10
JKH3HH KasKI0T0 Teoperuueckoe cogep:kanue: ) )
Ha IPaKTUYECKUX JIP12, JIP14

BrorexHomorus kak Hayka u Mpon3BoAcTBO. OCHOBHBIE HAaNIPaBJIEHHsI COBPEMEHHON OMOTEeXHOJIOTHH. MeTo bl
6norexHonoruu. OObEKTH OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHYECKUX M TeHETHUECKUX IKCIIEPUMEHTOB.
[TpaBuna moncka n aHanu3a OMO3KOJIIOTMYECKOH HH(OOPMALIMK U3 Pa3IMYHBIX HICTOYHUKOB (Hay4YHas M y4eOHO-
Hay4Hasl JUTeparypa, Cpe/ICTBa MaccoBOi MH(pOpMaIH, ceTh VIHTepHeT 1 Apyrue)

IIpakTnyeckoe 3ausTHe Ne 15 (B TOM 4ncie npodeccHOHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHUE
NMPAKTHYECKOT0 3aHATHSI)

Keiicbl Ha aHanM3 HHPOPMAITUH O HAYIHBIX TOCTIKEHUSIX B 00JIACTH T€HETHUECKUX TEXHOJIOTHH, KIIETOTHON
WHXEHEePUH, UIIEBbIX OMOTEXHOIOTHHA. 3amuTa Keica: IpeCTaBlIeHHue pe3yIbTaTOB PEIISHHUS KEHCOB
(BBICTYIUIEHHE C NIPE3eHTaINEH)

OcHoBHoOE coiepkaHue

3aHATHSIX
(cemuHapax);

KOHTPOJIbHBIC
paboTsr;

CaMOCTOSTEIbHAS
pabora;

BHEAyIUTOPHAs
yueOHas pabora:-




IIpakTnuyeckoe 3anaTHe Ne 16

Pa3BuTne npoMbINUICHHOW OMOTEXHOJIOTHIA U e IPUMEHEHHE B XKM3HHU YeJIOBEKa, MOUCK U aHAIN3 HH(POpPMauu
U3 pa3IMYHBIX UICTOYHHUKOB (HayuHas ¥ yueOHO-Hay4yHas JINTepaTypa, CpeCTBa MaCCOBOM MH(POPMAIINH, CETh
WntepHet u npyrue). AHamm3 HHOOPMAIIH O Pa3BUTHH IMPOMBIIUICHHONH OHOTEXHOIOTHI (10 TPyTIIam)

MMOATrOTOBKA
JIOKJIaZIOB;

MIOATOTOBKA
pedepaTos;

paborta B
oubaMoTeKax u

Tema 5.2. YUTAIBHBIX 3aJaX;

buorexHonorumu B

NPOMBIILJIEHHOCTH pabora B
Hurepuere
ydJacTue B Hay9IHO-
HCCIIEeIOBATEIIbCKOM
pabote o
TeMaTHKaM
kadenpsr

IMpomexyTouHas .

p Y 3a4eT ¢ OIECHKOM 2
arrecranus
Bcero: 48




3. YCJIOBUA PEAJTU3ALIMN PABO‘IEﬁUHPOFPAMMBI
OBHIEOBPA3OBATEJIBHOU YYEBHOU JNCIUIIINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecreYeHu 0

PeaszauHH IMporpaMmsbl JTUCHUITINHBI Tp€6y€T HaJINn4ui:

YueoHoro kadunera omnoJioruu

(vkazvisaemes naumenosanue)

JlabopaTopuii Omosoruyeckasi jaboparopus

(vkasvisaromes npu nanuyuu)

O6opynoBanue yueOHOTO KaOMHETA:

MeOenb, JOCKa, MeEN, HarJsAHbIE IMOCOOMs (KOMILIEKThl Y4YeOHBIX TaOJIuII,
MJIAKATOB), TEXHHYCCKUMHU CPEACTBAMHU OOYUYEHHUS: KOMITBIOTEP C YCTPOMCTBAMU
BOCITPOM3BEICHUS 3BYKa, MPHUHTEP, MYJbTUMEINA-TIPOCKTOP C AKPAHOM, HAOOPHI
IapOCTEP)KHEBBIX Mojenel monekyn, Ttabnuna JI.JM. MenneneeBa, Tabiuia
pPacTBOPUMOCTH, yueOHbIe PUIIbMBI, HU(DPOBBIE 00pA30BATEIBHBIE PECYPCHI.

TexHuueckue cpeacTra 00ydeHusI:

KOMITBIOTEP C YCTPOWCTBAMH BOCIIPOM3BEICHHUS 3BYKa, MPHHTEP, MYJIbTHMEIHA-
IIPOEKTOP C DKPAHOM.

O6opynoBaHue 1a00paTOpUU U paboOUNX MECT JIa0OPaTOPUH:

naboparopusi, OCHalleHHas OOOpy/JIOBaHUEM JJid TPOBEACHUS 3aHATHUU:
MUKPOCKOIIBI, CEKYHJOMEp, TOHOMETp, JabopaTopHas mocyaa (TIpoOUpKH,
MOJICTaBKH JIJII TPOOUPOK, MUHIIETHI, TIECOK, CTYIKHU C MECTUKAMH, IPEAMETHBIC U
MOKPOBHBIC  CTEKJa, CTEKJISHHbIE  MAaJlOYKH, MpEenapoBajbHBIE  WIJIHI,
bunbTpoBasibHas Oymara (caideTku), CTakaHbl) THUIIEPTOHUYECKUN PacTBOP
xjaopuaa Hatpusi, 3%-HbIMH pacTBOpP MEPOKCHIA BOJAOPOAA, PacTBOp #oda B
HOIMCTOM KaJWH, TIMIEPUH, KIyOHU KapTodens, JUCT 3JI0/1eH KaHaJICKOH, TUIOA
PpsAOUHBI OOBIKHOBEHHOM (PSOMHBI MJTM TOMATA), JIYK per4aThlid, pa3BeICHHBIC B BOJIE
JIPOKIKH ),
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Ilpusooumcs nepeuenv cpedcme oOyueHus, BKIOUAST MpeHadicepvl, MoOelu, MaKembl, 000pyoosaHue,
MexXHUYecKue cpeocmaa, 8 m. 4. ayouo8uU3yaibible, KOMHbIOMEPHble U MEIeKOMMYHUKAYUOHHbLE U M. .
(Koauuecmeo ue yxazvieaemcs).
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3.2. MudopmanuonHoe odecnedenne 00y4eHust

OCHOBHBIE HCTOYHUKH

1.

Aradonosa 1.b. buonorus : 6a3oBb1il ypoBens : yuebnuk nis CI1O / U.b.
Aradonona, A.A. Kamenckwuii, B.1. CuBormazos. - M. : [Ipocsemienne, 2024.
- 271 c. (CIIO)

AradonoBa WM.b. buonorus : 6a30BbIi ypOBEHB : MPAKTHKYM : y4eOHOE
nocoobue 1 CIIO / W.b. Aradonoa, B.M. Cusormazos. - M.
[Ipocsemenue, 2024. - 112 c. (CI1O)

[Taceunnk B.B. bronorus. 10 knacc. ba3oBbiil ypoBeHb. DileKTpoHHAs popma
yuebnuka. / Ilaceunuxk B.B., Kamenckuii A.A., Py6uoB A.M.; Ilox pen.
[Taceunuk B.B. - M.:IIpocBemenue, 2026. - 224 c. - ISBN 978-5-09-132715-
1. - Tekct : ANEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2247306

buonorus : 11-ii knacc : 6a30BbIi ypoBeHb : yueOnuk / B. B. Ilaceunuxk, A.
A. Kamenckuii, A. M. Py6uoB [u np.] ; mox pen. B. B. [laceunnka. — 8-¢
u3a., crep. — Mocksa : IIpocsemenue, 2026. — 273 c. : un. — (JIlunus
xu3an). — ISBN 978-5-09-138880-0. - Tekct : amekrponnsiii. - URL:
https://znanium.ru/catalog/product/2266382

AradonoBa, 1. b. buonorusi. ba3zoBeiii ypoBeHb. I[IpakTukym : yueOHOeE
nocobue, pa3pabOTaHHOE B KOMILIEKTE ¢ YUEOHMKOM JIJIsi 00pa30BaTENbHBIX
OpraHu3aliii, pean3ylImuX 00pa3oBaTelbHbIE MPOrPAMMBI CPEIHETO
npodeccuonansuoro oopazosanus / U. b. Aradonosa, B. . CuBormnazos. -
2-¢ u3a., crep. - Mocksa : IIpocBemenne, 2025. - 113 c. - ISBN 978-5-09-
124906-4. - Tekct : AIEKTPOHHBIMN. - URL:
https://znanium.ru/catalog/product/2201868

XBaH, T. A. DKOJOTHUYECKHE OCHOBBI MPUPOAOIOIL30BaAHUS | YUCOHUK ISt
cpenHero npodeccuoHanbHoro odpazosanus / T. A. XBaH. — 7-e usn.,
nepepad. M non. — Mocksa : U3parensctBo FOpaiit, 2026. — 278 ¢. —
(ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-16564-7. — Texkcr
: anextpoHHbd // OOpazoBarensHas miatdopma FOpauit [caiit]. — URL:
https://urait.ru/bcode/583529

JIOHO.]'IHI/ITC.JII)HI)IC HCTOYHUKU .

1.

TepemoB A.B. buosnorusa. buonorndeckue cucremsl U nporecchl. 10 Ki. :
nocobue JJIs CcaMOCTOSTEIbHOM paboThl oOywarommxcs (yriayOJIeHHBIH
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https://urait.ru/bcode/583529

ypoBenb) / A.B. Tepemog, P.A. Iletpocoga. - 6 u3x., ctep. - M. : MHeMo3uHa,
2025.-343 c.

TepemoB A.B. buosnorus. buonornueckue cucTeMsl U MPOIECCHI : YUeOHUK
st CIIO (yrimyOnenssiit ypoBensb) : B 2 4. U.1 / A.B. Tepemos, P.A.
[lerpocoBa — 2 u3n., crep. - M. : Muemo3suna, 2024. - 399 c.

TepemoB A.B. buonorusi. buonorudeckue cucteMsl U MPOIECCH ;| YUEOHUK
st CIIO (yrmybnensbiii ypoenb) : B 2 4. U.2 / A.B. Tepemos, P.A.
ITerpocoBa — 2 u3n., crep. - M. : Muemo3uHa, 2024. - 400 c.

HNuTepHert - pecypcesbi:

1.

2.
3.
4.

Pecypcbl  35IEKTPOHHOTO  MH(POPMALMOHHO-OMOIMOTEUHOTO  KOMILIEKCa
(FOpaiir)

3amanus Mo AUCHUIUIMHE Ha maTtdopme Moodle

Poccuiickas Dnexrponnas mkona http://resh.edu

Cnam I'na Pemry OI'D, EI'D, sdamgia.ru

[Tocne kaxaoro HaMMEHOBAHMS IEUATHOTO W3AaHUSI 00s3aTEIbHO YKA3bIBAIOTCS
u3aaTeNbcTBO U roj u3fganus (B coorBerctBuM ¢ 'OCTowm). Ilpu cocraBienuun

YUHUTBIBAETCS HAITMYME PE3YIIBTATOB IKCIIEPTU3bI yU€OHBIX U3aHUI B COOTBETCTBUU

C MOPSAKOM, YCTaHOBJIEHHBIM MuHOOpHayku Poccun.

19



4. KOHTPOJIb U OIEHKA PE3VJBTATOB OCBOEHHS OBIIEOBPA3OBATEJBHOM

YYEBHOM M CHUTINHEI

KOHT[)O.]IL H OICHKA PACKpPbIBAITCHA Yepe3 NTUCHUIVIMHAPHDBIC Pe3y/abTaThbl, YCBOCHHbIC 3HAHUA M

npuodpeTeHHble  CTYy/eHTaAMH

YMeHus, HaIllpaBJ/ICHHbIC

npo¢ecCHOHAIBLHBIX KOMIIETEeHIUI

¢popmupoBanue o0mUX U

Oo6masi/npodeccuoHaIbLHAasK Paznen/Tema Tun OLIEHOYHBIX
KOMIIeTeH LU MepOnpHUsTHS
OK 01. Buioupare cmoco6sr | P 1,1.1.1-1.4 --yCTHBIH OTIpocC
peleHus 3a1a4 .
N P2T.2.1-2.6 --()pOHTANBHBIN OIIPOC
npodeccuoHaIbHON
ACATCIIPHOCTH IIPUMEHUTCIIBHO K | P 3 1. 3 1- 3,3 --OIICHKA MTPAKTHYECKUX padboT
Pa3IMYHBIM KOHTEKCTaM
P.41.4.1-4.4 --0Il€HKa TECTOBLIX 3aJaHUI
P.51.5.1-5.2 --pereHue 3a1a4d
--paboTa C  KOHCIIEKTOM
TICKIH
--COCTaBJICHHE OTYETA
--Ha0mroIeHNe 3a
BBITTOJTHEHHEM
MOTHBAIIMOHHBIX 3aJaHui |
MPAaKTUYECKON PabOTHI
OK 04. D¢ dextusro | P 1, 1. 1.1-1.4 --yCTHBIH ompoc
B3aMMO/ICHCTBOBATh U PabOTaTh .
P2T.2.1-2.6 --(hpOHTABHEIHN OIPOC
B KOJUICKTHBE M KOMAaH/IC
P31.3.1-3,3 --OIIeHKA MTPAKTHYECKUX padoT
P414.1-44 --OLIEHKA TECTOBBIX 3aIaHUM
P.51.5.1-5.2 --pelieHue 3a/1a4
--paboTa ¢  KOHCIEKTOM
TEKIH
--COCTaBJIEHHE OTYETA
--HaOJIr0 IeHUE 3a
BBITIOJIHEHUEM
MOTHBAIIMOHHBIX 3aJaHUU |
MPaKTHYECKOil paboThI
[1K4.3 P.51.5.1-5.2
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