MmuHucrepcTBo obpasoBanus v HaykH Kypcko# obnactu
O6nacTHoe 610keTHOE NMpodecCHOHATBEHOE 00pa3oBaTeNbHOE yupeXIeHHE
«KypckHit aBTOTeXHHUYECKUH KOJUTEIK»

VTBEPX/IAIO

3amecuyems AMpeKTOpa
ﬁ /A 1O .Iletposa/

& JO) viong 308 1.

PABOYAS ITPOI'PAMMA

obmmeoOpazoBarelbHON YueOHON TUCUMITIAHBI

OY .13 buoaorus

no npodeccuu

08.01.29 Mactep no pemMoHTY 1 00CITy>KMBAaHUIO HHXEHEPHBIX CUCTEM
XKUIHITHO-KOMMYHAJIbHOTO X0351CTBA

Kypck, 2023




PaccMoTpeHa LMKI0BOH KOMHCCHEH
€CTCCTBCHHOHAYYHBIX JUCLIUILUTHH
[Ipotokon Nell

oT 29 mronsa 2023 r.

IIpeacenaresib HUKIOBOH KOMHCCHH

Jm /0.A Mopo3osa/
/

/

Paspa6orana na ocHoBe ®I'OC cpeanero obuwero obpasoBanwusi,
YTBEPXKAEHHOro npHkazoM Muno6pHayku Poccun ot 17 mas 2012
r. Ne413 B TekyieH pesakiuH,

npuMepHoi  pabGoued  mporpamMMel  06mieo6pa3zoBaTesibHOM
JUCLMILTHHBI «buonorus» s npodecCHOHANBHBIX
obpa3oBaTe/ibHBIX OpraHu3alMii, YTBEPXIEHHOM Ha 3acelaHWH
Cosera Mo OLEHKE COAEPXKAHHMA H Ka4yecTBa IPUMEPHBIX paboumx
nporpamMm 0061e00pa30BATENBHOTO W COLHANBHO-TYMaHUTAPHOIO
LUHMKJIOB cpeHero npodeccruoHanbHoro obpasoBanus, [IpoTokos Ne
14 ot 30 Hos6ps 2022 rona,

[Mpuka3za Munnpocsemenus Poccun ot 18.11.2022 N 1003 "O6
YTBEPXKAECHHU (benepanbHOTO rocyJapCTBEHHOrO
o0pazoBaTeNBHOrO  CTaHAapTa CpeAHero MpoecCHOHATBHOro
obpazopanus mo npodeccun 08.01.29 Mactep no peMoHTy U
06CTy)KMBAaHHIO MH)XKEHEPHBIX CHCTEM JKUJIHLIHO-KOMMYHAIBHOIO
Xo3gicTBa" B TEKylleH pelaKLHH, 3aperHCTPHPOBAHHOTO B
Mumnrocte Poceuu 22.12.2022 N 71780

Cocrasurens (aBrop): Tapacosa O.B., npenonasarens




COJAEP)KAHUE

1. O6mmas xapakTepucTuka pabodeil mporpaMmbl 0011e00pa3oBaTeIbHON AUCHUILTUHBI «buonorus» ..4
2. CtpyKTypa U coJepxaHue 001e00pa30BaATENbHON AUCHUIITHHBL. .....vveviiieririarisieesiieie s sreesne e 12
3. YcnoBus peasiu3aiiui IporpaMMbl 00IIIE00PA30BATETHEHON TACTIATIITHH «...vveeveveeeereesseressneeeseeessnneas 18
4. KoHTpOb ¥ OlLIEHKA Pe3yJbTaTOB OCBOCHUS 0011€00pa30BATCIIBHON JUCITUTITHBL. ....vvvveevvveeseieenee 19



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEI ITIPOT'PAMMBI
OBIIEOBPA30OBATEJbHON JUCIATLJINHBI «BUOJIOT UsI»

1.1. MecTo McuMIJIMHBI B CTPYKTYpe o0pa3oBaTteabHoil nporpammsel CIIO

ObmeoOpa3oBatenpHas AucuUIUIMHA «buonorus» wu3ydaercss Ha 0a30BOM ypOBHE B
00111e00pa30BaTEIbHOM LUKJIE Y4E€OHOIro IIlaHa OCHOBHOW NpOgecCHOHAIbHOM 00pa3zoBaTeIbHON
MporpaMMsbl Ui yKpynHeHHoW rpymnnsl npodeccuit 08.01.29 Mactep 1o peMOHTY U 00CITY>)KHBaHUIO
WHXEHEPHBIX CHCTEM KIIUITHO —KOMMYHAJIHHOTO X03sIiiCTBa

Tpynoemkocts auctumiuHel «buonorus» Ha 06a30BoM ypoBHE cocTaBisieT 54 wyaca, u3
KOTOPBIX 8 4YacoB BKIIOYAET NPOQEeCCHOHATHHO-OPUEHTHPOBAHHOE COJICPIKaHHE, YCHIHBAIOIICEe
PO ECCHOHATIBHYIO COCTABIISIFOIIYIO IO KOHKPETHOM MPO(ECCHH HITH CTIENHAIBHOCTH B 3aBUCUMOCTH
ot ®I'OC CIIO nmpodeccun/criennaabHOCTH.

[IpodeccroHanbHO-OPHEHTUPOBAHHOE COJEP)KAHUE peanu3yeTcs B MPUKIAJIHOM MOJIyIe
(pazmen 5 “buonmorust B xu3HM’) IS BcexX mpodeccuit/crnenuaibHOCTe Ha MaTepuaie Keicos,
CBSI3aHHBIX C aHANW30M HH(GOPMALMM O PA3BUTUM U MPUMEHEHUU OUOTEXHOJOTHH MO OTpacisM
Oynymieii mpodeccuoHanbHOM nesTenbHOCTH oOydaromuxcs. Kpome Toro, mnpodeccuoHambHO-
OPUEHTHUPOBAHHOE COJEpKaHHE YUHUThIBaeTcs B paszaene 4 “Okonoruss” NOpH  BBIIOJTHEHUH
71a00paTOPHBIX M MPAKTHUYECKUX pabOT, CBS3aHHBIX ¢ Oyaymield nmpoecCHOHaIbHOU NeATEIbHOCThIO
oOydJaronuxcs.

Ilepuon oOyueHus u pachpeneieHHe IO CEeMecTpaMm OIpefenseT 00pa3oBaTelbHAs
OpraHM3aIlys CaMOCTOSITENLHO, C YYETOM JIOTHKU (POPMUPOBAHUSI PEAMETHBIX PE3yNbTaTOB, OOIINX U
Mpo(ecCHOHANBHBIX ~ KOMIIETEHIIUH, MEXIPEIMETHBIX CBS3€M C JAPYTMMH  JUCHUIUIMHAMU
0011e00pa3oBaTeIbHOr0 U 00IIETTPOPECCHOHATHHOTO IUKIOB Y4eOHOTO TIaHa.

1.3. Henu u ni1anupyemMble pe3yJbTaTbl 0CBOCHHUS JMCHUIIIHHBI:

Heas: dopmupoBanre y CTYIEHTOB IMPEJICTaBICHUS O CTPYKTYpPHO-(QYHKIMOHAIBHON
OopraHnu3alyru XKMUBBIX CUCTEM PA3HOT'O paHIra KaK OCHOBBI IIPUHATUA peHIeHI/IfI B OTHOIIIEHUH 00OHEKTOB
YKUBOU MPUPOBI U B MPOU3BOICTBEHHBIX CUTYAIUSAX.

3anaum:

1) chopmupoBaTh NMOHMMaHUE CTPOEHUS, MHOTOOOpPa3Usi W OCOOCHHOCTEH IKUBBIX CHUCTEM
Pa3HOTO YPOBHS OpPTaHU3AlNU, 3aKOHOMEPHOCTEH MPOTEKaHUsI OMOJIOTHYECKHUX MPOIECCOB U SIBJICHHMA
B OKpYKaoIlleld cpese, MEeNOCTHOW HayYyHOW KapTHHBI MHPA, B3aUMOCBSI3M M B3aUMO3aBUCHUMOCTHU
CCTCCTBCHHLIX HAYK;

2) pa3BUTh yMEHHS OIPENCNATh KUBbIE OOBEKTHI B MPUPOJEC; MPOBOAWUTH HAOIIOICHUS 32
9KOCUCTEMaMHU JUJIsl BBISIBJICHHSI €CTECTBEHHBIX M AHTPOIOTEHHBIX HM3MEHEHHM, MHTEepPHpEeTUpOBaTH
pe3yabTaThl HAOTIOICHUH,

3) chopmupoBaTh HaBBIKM MPOBEACHHUS MPOCTEHIINX OMOJIOTHYECKHX HKCIEPUMEHTaIbHBIX
WCCIIeIOBaHMH ¢ COOMIOICHIEM MPaBUII 0€30MacHOTO O0paIleHus: ¢ 00beKTaMH U 000PyAOBaHUEM;

4) pa3BUTh YMEHUS HCIIONH30BaTh WH()OPMAIHUIO OMOJOTHYECKOTO XapaKTepa W3 Pa3IMuHBIX
UCTOYHUKOB;

5) chopMupOBaTH YMEHHSI IIPOTHO3UPOBATH MOCIEACTBHS CBOCH JNEATSIIEHOCTH 110 OTHOIICHHIO K
OKpYJKaloIIe cpejie, COOCTBEHHOMY 370pOBbIO; 0OOCHOBBIBATh M COOIIOAATH MEPhI MPOPUIAKTUKHI
3a00J1€BaHUN.



6) chopmMHupOBaATH TOHUMAHUE 3HAYMMOCTH JOCTH)KCHUN OMOJIOTUICCKOW HAYKU U TEXHOJIOTHIA B
MPAaKTUYECKON JICATEIBHOCTH YeJOBEKa, DPa3BUTUM COBPEMEHHBIX MEIUIIMHCKHX TEXHOJOTHHA U
arpoOMOTEXHOJIOTHA.



1.2.2. Ilnanupyembie pe3yJbTaThbl 0CBOEHHS 0011e00pa3oBaTebHOM TUCHUILIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe ®I'OC COO

Koa n
HauMeHOBaHHe
(popmupyemMbIX
KOMIIeTEeHII M

[Inanupyemble pe3ybTaThl 0CBOCHHUS TUCHUILINHBI

Oo6mue

JII/ICIIHHJII/IHapHI)Ie

OK 01. Beibupats
CIOCOOBI peLIeHUs
3aja4
po¢eCCUOHAIBHON
JeSITebHOCTH
MPUMEHHUTEIHHO K
pas3InYHbIM
KOHTEKCTaM

B yacTH Tpy10BOro BOCIIUTAHMS:

- TOTOBHOCTH K TPYAY, OCO3HAHHWE IIEHHOCTH MacTepCTBa,
TPYAOIIO0HE;

- TOTOBHOCTEL K aKTHBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKOI U
COILIMAJILHOW HAIpPaBJICHHOCTH, CHOCOOHOCTh WHUIUMHPOBATH,

IJIaHUPOBATh u CaMOCTOATCIBHO BBITIOJIHATH TaKyIo
JeSATEIbHOCTD;
- HHTEpeC K pas3nu4HbiM chepam mnpodeccunoHaIbHON

JIeATEIIbHOCTH,
OBnajeHne yHUBEPCAIBHBIMH YYCOHBIMU TTO3HABATECIHHBIMH
JIEHCTBUSIMMU:

a) 0a30Bble JIOTHYECKHe IeiiCTBUS:

- CaMOCTOSITENbHO (OPMYIHUPOBATh U aKTyaIU3HPOBATh
npobJieMy, pacCMaTpruBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS IS
cpaBHEHUs, Kiaccupukanuu u 0600IICHUS;

- ONpEeNEeNATh LU JAESITeNIbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPHUH UX TOCTHKCHUS;

- BBISBIATH  3aKOHOMEPHOCTU U
paccMaTpuBaeMBbIX SIBICHUSX;

MMPOTHUBOPCUM B

- BHOCUTb KOPPEKTUBBI B JI€ATE€IbHOCTh, OLICHUBATH
COOTBETCTBUE  PE3yJIbTaTOB  LEJSAM, OLEHUBaThb PHUCKU
MOCJIEICTBUM I€ATEIbHOCTH;

- pa3BuUBaTh KpPEATUBHOE MBIIJICHUE TMPU  PELICHUU

KHU3HEHHBIX MPOOIIEM

0) 0a30BbIe HccCIe0BaTEIbCKHE eHCTBYSI:

- BJIAJNETh HABBIKAMHU  y4eOHO-UCCIICIOBATEILCKON U
MTPOEKTHOM JIeATEIbHOCTH, HABBIKAMH Pa3pelIeHuUs pooJieMm;

- BBISIBJISTD MIPUYUHHO-CJIEICTBEHHBIC CBSI3H u
aKTyaJIM3UPOBATh 3aJ1ayy, BBIIIBUTaTh THIIOTE3Y €€ PEIICHHUS,

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE U POJU OHOJOTHH B
CHUCTEME HAyYHOTO 3HaHHs; (YHKIIMOHAIBHONW TPaMOTHOCTH
YeloBeKa JJIsl PEeIIeHUs )KU3HEHHBIX MPOOJIeM;

c(hOpMUPOBAHHOCTh  yYMEHHS  PACKphIBaTh  COJIEpPKaHHUE
OCHOBOTIOJIATaloIUX OMOJOTUYECKUX TEPMUHOB M TOHSTHUM:
JKW3Hb, KJIETKA, TKaHb, OPraH, OpraHW3M, BUJ, IMOIMYJSLUSA,

aKocucTeMa, OwuoreHo3, Ouocdepa; MerabommsM (o0OMEH
BEIICCTB " MIPEeBPAIICHHE SHEPIun), roMeocTas
(camoperynsius), OnocuHTE3 Oenka, CTPYKTypHas

OpraHU3aIMs KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCHPOU3BEACHUE (PENpOAYKIHUs), HACIEACTBEHHOCTD,

W3MEHYMBOCTb, JHEPrO3aBHUCHUMOCTb, POCT M pa3BUTHE,
YPOBHEBAs OpraHu3alus;
cOpPMUPOBAHHOCTb ~ YMEHHUS  PacKpblBaTb  COJAEpIKAHHE

OCHOBOTIOJIATAIONUX OHOJIOTHYECKUX TEOpPUM U THIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIIOLIMOHHOM,
MIPOUCXOXKACHUS )KMU3HU U YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh OCHOBOIIOJIATAIOIINE
Ouonoruueckue 3akoHbl U 3akoHoMmepHocTu (I'. Mennens, T.
Moprana, H.U. BaBunosa, 3. I'ekkens, ®@. Mromiepa, K.
bapa), rpanuibl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;
NMpuoOpeTEeHNWE OIMbITa TPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOTO  TIO3HAHWS,  HCIOJNB3yeMBIX B  OHOJOTHUU:
HaONIOJICHUSI W ONHUCAHUS JKUBBIX CHCTEM, IPOIIECCOB U

SBJICHUI; OpraHu3allMd W TPOBEACHHUS OHUOIOTHYECKOTO
JKCIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBIICHUS
3aBUCUMOCTH MEXIYy  MCCIELyEeMBbIMU BEJINYNHAMU,

OOBSICHEHHS TOJYYEHHBIX PEe3yJlbTaTOB U (OPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAy4YHBIX IMOHATUM, TEOPUU U
3aKOHOB;




HAaXOIUThb apFYMGHTI)I JJISL JOKa3aTeJIbCTBA CBOUX
YTBEPXKACHUIA, 3a]]TaBaTh MapaMETPhl U KPUTEPHUH PEIICHUS;

- aHaJU3MpOBATh TIOJIYYCHHBIC B XOJI€ PEIICHUS 3a/lauu
pe3yabTaThl, KPUTUYECKH OLEHHUBATh MX JOCTOBEPHOCTD,
MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHSIX;

- YMGTL HepeHOCI/ITb 3HAHUA B HOBH&B&TGHLHYIO n
MPAKTUYECKYI0 00JIaCTH KU3HEACATEIHHOCTH,

- yYMEThb HUHTETPUPOBATH 3HAHUSA M3 pa3sHBIX IPEIMETHBIX
obnacreii;

- BbBIJBUI'aTb HOBBIC HACH,
MOAXOIbI U PEIICHHUS;

- CHOCO6HOCTB X HUCIIOJIB30BAHUS B HO3HaBaTeHLHOfI n
COIMAJIbHOM MPaKTUKE

npeajaratb  OpHUIrMHAJIBHBIC

COPMUPOBAHHOCTh ~ YMEHHS  BBIICIATH  CYIISCTBECHHBIC
MpU3HAKA BHUPYCOB, KJIETOK TPOKAPUOT H  IYKAPHOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, BHIOB,
OMOreoleHO30B U JKOCHUCTEM; OCOOEHHOCTH IPOLIECCOB
oOMEHa BENIECTB W MPEBpAICHHUS DJHEPrUM B KIIETKE,
(dboTocuHTE3a, TUIACTUYECKOTO M JHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIUIOI0TBOPCHHUSI, PA3BUTHUS H
pPa3MHOXKEHUS, WHIUBUAYATbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO
otbopa, BUA000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB
K cpelae oOWTaHWs, BIHMSHUS KOMIIOHCHTOB JSKOCHCTEM,

AHTPOIIOTCHHBIX U3MCHCHUU B JKOCUCTeEMax cBocH
MECTHOCTH, KPYTOBOPOTa BEIICCTB M MPEBPAILCHUE YHEPTHH B
ouocdepe;

Cc(OPMHPOBAHHOCTh YMEHUS pemiaTh OHOJOTHUYECKUE 3a1a4H,
COCTaBJISITb I'CHOTHIMMYCCKUC CXCMbI CKpCIIMBAHUA  IJIA
pasHBIX THIIOB HACIEIOBaHHUS TPHU3HAKOB Yy OpPTaHHU3MOB,
COCTaBJISITb CXCMbI TNEPCHOCA BCHICCTB W OHCPIrunu B
AKOCHCTEeMax (IeTH MUTAHWS, ITUIIEBBIC CETH)

OK 02.
Hcnonb3oBarh
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaIn3a u
UHTEpIpeTalun
UHPOpPMALIUHU U
uHPOpPMaILMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
npodeccrnoHaTEHOM
JeSTeIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI0 MO3HAHUS:
- ¢(hOopMUPOBAaHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOILEIO

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIICCTBCHHOU
IIPAKTUKH, OCHOBAaHHOTO Ha JAaore KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B

HOJIUKYJIBTYPHOM MHPE;
- COBEpILICHCTBOBAHUE SA3BIKOBOM M YMTATEIBCKOW KYJBTYDPBI
KaK CpeACTBa B3aUMOJEHUCTBUS MEXAY JIIOAbMHM W IO3HAHUSA

MHpa;
- OCO3HAaHWE IICHHOCTH HAy4YHOH NEesATEeIbHOCTH, TOTOBHOCTH
OCYIICCTBIIATH IPOEKTHYIO " VICCIIE/IOBATEIBCKYTO

NEeSTeNIbHOCTh UHIUBUYaIbHO U B TPYIIIIE;
OBnajeHne yHUBEPCAIbHBIMU YYCOHBIMU I1O3HABATEIHHBIMU
NENUCTBUSIMU:

B) padora ¢ undgopmaumeii:

- BJIaJICTh HABBIKAMH MOJTYYeHHs] HHPOPMAIMH U3 UCTOYHHKOB

cOPMUPOBAHHOCTh ~ YMEHHUW  KPUTHUYECKH  OIICHUBATH
nH(pOpMaLMI0 OHOJIOTUYECKOTO COAEPIKAHUA, BKIIOYAIOUIYIO
MICEBIOHAYYHbIC  3HAHUS M3  Pa3IUYHBIX  HCTOYHHUKOB
(cpeactBa MaccoBoil MHGpOpMANUHM, HAYYHO-TIOMYJISPHBIE
Marepuaibl);  HMHTEPIPETHUPOBATH  ASTHUUECKUE  aCHEKThI
COBPEMEHHBIX HCCJEeNOBaHUI B OWONIOrMM, MEIUIMHE,
OMOTEXHOJIOTHH; paCCMaTPUBATh TJIOOATBHBIC YKOJIOTHUECKHE
po0GJIeMbl COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO MTO3HUIINIO;

chOpMUPOBAHHOCTh ~ YMEHUW  CcO37aBaTh  COOCTBEHHBIE
MUCbMEHHBIE W YCTHBIE  COOOIINEHMsI HAa  OCHOBE
Ouonornueckoi MHQGOpPMAIMK W3 HECKOJBKUX HCTOYHHKOB,
rPaMOTHO MCIOJIb30BaTh MOHITHUIHBIN anmapat OMoJI0TUH




Pa3sHBIX THIIOB, CaMOCTOATCIBHO OCYHICCTBIATL IIOHCK,
aHaJIM3, CHCTEMATH3allMI0 M HMHTEpHpeTanuio uH(OpMauu
pa3IMYHBIX BUAOB U (POPM MPEICTABICHUS;

- Cco3/aBaTh TEKCThl B Pa3NMUUYHBIX (opmarax ¢ ydeTom
Ha3zHaveHUs WH()OpMalK M TEIEeBOW ayIUTOPHH, BHIOMpas
ONTUMAIIbHYIO (hOpMY MPEACTABICHHS U BU3YaTU3AINH;

- OIICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(pOpMAIUH, ee
COOTBCTCTBHUC ITPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMaM;

- UCTIOJTB30BATh CpeacTBa WH(OPMAITMOHHBIX "
KOMMYHHKAIIUOHHBIX TCXHOJIOT Ui B pCIICHUN KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX ~ W OpraHM3allMOHHBIX  33Jady ¢
co0JIr0IcHEM TpeboBaHU PrOHOMUKH, TeXHHUKHU
0€30IaCHOCTH, THTHEHBI, PECYypCOCOEPEKEHHUs, TPABOBBIX H
ATUYECKUX HOPM, HOPM HUH(DOPMAIIMOHHOW OE30MacCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHMS M 3aIIUTHI HH(POPMAIIHH,
nH(OPMAIIMOHHON O€30MaCHOCTH JTMYHOCTH

OKO04. DddexTuBHO

B3aMMO/ICHICTBOBATh
u paboratb B
KOJUICKTUBE u
KOMaHsie

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOSITEIbBHOCTH H
CaMOOITPEAEIEHUIO;

-OBJIaJICHHE HaBBIKAMH y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM M COLIMAIIbHOM JEATEIbHOCTH;

OBjaleHHe  YHMBEPCAJBHBIMM  KOMMYHHKATHBHBIMH
JelCTBUSAAMM:

0) coBMeCTHas J1esITeJIbHOCTD.

- MOHMMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW U
WHIUBUTYIBHOU PaOOTHI;

- IIPUHUMATh LEeIn COBMECTHOM JESTCIIBHOCTH,
OpPraHM30BbIBATH M KOOPIMHUPOBAaTb JACUCTBHA IO €€
JOCTHKCHMIO: COCTAaBJIATh IUIAH JEUCTBUM, PpaCIpENessTh

pOJIM C y4EeTOM MHEHHMH YYaCTHHKOB OOCYKIATh PE3YNIbTAaThI
COBMECTHOH paboThI;

- KOODIMHHMPOBATb U BBIOJHATH pPabOTy B YCIOBHAX
peanbHoro, BUPTYaIBHOTO U KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYHIIECTBJIATH IO3UTHBHOE CTPATETHMYECKOE IOBEICHHE B
pPa3NMYHBIX  CUTYalMsX, MpPOSBIATH  TBOPYECTBO W

HpI/IO6p€T€HI/I€ OIbITa TIIPUMCHCHHA OCHOBHBIX MCETOJA0B
HAay4YHOIr'O IIO3HaHu:, HCIIOJIB3YCMbIX B OMOJIOTHU:
Ha6J'IIO}ICHI/I$[ N OIIMCaHHsA JXHUBBIX CHCTEM, IIPOLCCCOB U

SBJICHUI; OpraHu3allMd W TPOBEACHHUS OHUOIOTHYECKOrO
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBIICHHUS
3aBUCUMOCTH MEXIY  MCCIENyEeMbIMHU BEIIMYMHAMU,

OOBSICHEHHS MOJYYEHHBIX PEe3yJbTaTOB U (OPMYJIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAYYHBIX IOHATHM, TEOPUH U
3aKOHOB




BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBananenue YHHBepCAJIbHBIMHU
NeHCTBUSIMU:

') NpUHATHE ce0s1 U IPYTrUX JI0/Iei:
- NPUHMMATh MOTHUBBI M apryMEHThl JpPYyrux JIIOJeH mnpu
AHAJIN3C PC3YJIbTATOB ACATCIIBHOCTH,

- IPU3HABaTh CBOE MPABO U MPaBO JAPYTUX JIOAEH Ha OIIUOKHY;
- pa3BUBATb CIOCOOHOCTh MOHUMATh MHUp C IMO3ULUU APYTOTO
YyeJloBeKa

peryJIiTUBHBIMH

OK 07. B o6s1acTH 3K0/10rMYeCKOr0 BOCIMTAHHUSA:
ConeiicTBoBaTh - c(hOPMHUPOBAHHOCTD IKOJIOTHYECKON KYJIbTYphI, TOHUMaHUE chopMHUPOBAHHOCT yMCHHS IPUMCHSTH MOMy4CHHBIC 3HAHUS
COXPaHEHHIO BIIUSTHUS COIMAJIbHO-3KOHOMUYECKUX MPOIIECCOB Ha | UL OOBACHEHHUS OUOJIOTHYECKHUX TIPOLECCOB U SBICHUH, 1JIst
OKpY’Karolen COCTOSIHAE TMPUPORHOM M COLHMANBHON Cpedbl, OCO3HaHHe | NPUHATHS MPAKTUYECKUX PELICHHI B MOBCEIHEBHOM JKU3HHU C
Cpenbl, r7100aIbHOTO XapaKTepa 3KOJOTHYECKUX MpobieMm; LENMBI0  00CCIeUeHNs OE30MacHOCTH  CBOETO  3/[0POBBS U
peCypcocOepee s | - IITAHUPOBAHKE U OCYIICCTBICHHE ACHCTBHII B OKpysKatomieil | 3A0POBbA  OKPYXKAIOIMX JIIOJIEH, COOMIOZICHNST  3[0POBOTO
10, IPUMEHSATh cpele Ha OCHOBE 3HAHMs LENeH yCTOMYMBOrO pasutis | 00Pasa KM3HH, HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAOIICH
3HAHUS 06 YENOBEUECTBA; MIPUPOTHON cperne; MOHUMAaHUE HE00XO0IMMOCTH
U3MCHEHUU KJIMMAaTa, | aKTUBHOE  HEMPHSTHE  JCWCTBHN, MNpUHOCAIUX  Bpen | MCIOJIB30BaHNA JIOCTHOKEHUH ~ COBPEMEHHOW OHWOJIOTUH U
PUHLHTIBL OKPYKAIOLIEH Cpefie; OMOTEXHOJIOTHIA JUIS PAIlHOHATBHOTO IPUPOIONIONB30BAHUS
OepeKITMBOTO - YMEHHE MPOTHO3UPOBATH HEOIATOMPHUATHBIE YKOJIOTHIECKUE
IPOU3BO/ICTBA, MOCTIEACTBUS TPEANPUHUMAEMBIX JEHCTBUI, MpeaoTBpalaTh
3¢ PeKTHBHO ux;
NeiicTBOBATh B - pacuiMpeHue OmbITa JIEATENbHOCTH  HKOJIOTMYECKOMN
Ype3BBIYANHBIX HATPaBIICHHOCTH;
CUTYaIUAX - OBIQJICHHE  HaBBIKAMU  Y4eOHO-HMCCIIEI0BATEIbCKOM,

IIPOEKTHOM M COLMATILHOM EATEIBHOCTH
IIK 3.2 B yacTi TPY10BOro BOCIUTAHUSA:

- TOTOBHOCTb K TpYAIY,
TpynoJtooue;

- TOTOBHOCTEL K aKTHBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKON U
COLIMAJILHOW HAINpaBJICHHOCTH, CHOCOOHOCTh HHUIMHPOBATH,

OCO3HAHUC HNECHHOCTU MaCTCPCTBa,

IJIaHUPOBATh u CaMOCTOSATECIBHO BBITIOJIHATH TaKyro
JeSATEIbHOCTD;
- HHTEpeC K pas3nudHbiM chepam npodeccHnoHaATbHOU

ACATCIIBHOCTH,

c(OpPMUPOBAHHOCTh 3HAHUW O MECT€ W POJIU OHMONOTHH B
CHCTEME HAy4YHOTO 3HAHMSA; (YHKIMOHAIBHOW TPaMOTHOCTH
YeloBeKa JJIs PelIeHuUs )KU3HEHHBIX MPOOJIeM;

cOpPMUPOBAHHOCTh ~ yYMEHHUS  PACKpbIBaTh  COJACPIKAHHE
OCHOBOTIOJIATAIONUX OHOJOTHYCCKHX TCPMUHOB M TOHSITHM:
KU3Hb, KJIETKA, TKaHb, OpPTraH, OPraHW3M, BUJ, MOMYJISIIHS,
IKocucTeMa, OuoreHo3, Ouocdepa; ™MerabonmusM (oOMeH
BEIIECTB u MIpEeBpAIICHIE SHEPTHUH), rOMEeO0CTa3




OBnajeHne yHUBEPCAIbHBIMH YYCOHBIMU IT0O3HABATEIHHBIMH
JEUCTBUSIMU:

a) 0a30Bble JIOTHYECKHe JIeiiCTBUSL:

- CaMOCTOSITENbHO (OPMYIHUPOBATh U aKTyaIU3HPOBATh
pobJieMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIUBATh CYIICCTBEHHBIN MPU3HAK WM OCHOBAHHUSI JIJIs
cpaBHEHUs, Ki1accuuKanuu u 0000IICHUS;

- ONpENEeNATh LeNd JACSITeNIbHOCTH, 3aJaBaTh MHapaMeTpbl U
KPUTEPHUN UX JTOCTHIKCHHUS;

- BBIABIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMBbIX SIBJICHUSX;

MMPOTHUBOPCUMA B

- BHOCUTb KOPPEKTHUBBI B JI€ATE€IbHOCTb, OILICHUBATH
COOTBETCTBUE  PE3yJIbTaTOB  LIEJSM, OLEHUBaThb PHUCKHU
MOCJIEICTBUI I€ITEIbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIJICHUE TMPU  PELICHUU

KHU3HEHHBIX POOIIEM

0) 0a30BbIe HcCCIeI0BATEIbCKHE IeHCTBUSI:

- BJIAJETh HABBIKAMHU  y4eOHO-UCCIICIOBATEILCKON U
MMPOEKTHOM ESITEIbHOCTH, HAaBBIKAMH pa3pelieHus mpooiem;

- BBISIBJISTD MPUYUHHO-CJICICTBEHHBIC CBSI3H u
aKTyaJM3UpOBATh 3aJlayy, BBIJBUTATh THIIOTE3Y €€ PEIICHMUS,
HaXxOOUTh  apryMEeHThl U1 JOKa3aTellbcTBa  CBOMX
YTBEPKJICHUM, 3a/1aBaTh TapaMETPhl U KPUTEPUH PEIICHUS;

- QHAIM3WPOBATH IMIOJIYYCHHBIE B XOJAC pEIICHUS 3aJaud
pe3yabTaThl, KPUTUYECKH OIEHWBATh WX JOCTOBEPHOCTD,
MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeTh TIEPEHOCHUTHh 3HAHUS B TI03HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHECITCILHOCTH;

- yMeTb HWHTETPUPOBATh 3HAHUS M3 PaA3HBIX MPEIMETHBIX
o0OJjacren;

- BBIIBHTaTh HOBEIE MHJEH,
MIOJIXOJTBI U PEIICHYS;

- CITOCOOHOCTh UX HMCIIOJIB30BAHHUS B ITO3HABATEILHON 1
COLIMAJIBHOM ITPaKTHUKE

npeaiiaraTb OpUIrnHAJIbHBIC

(camoperymnsnus), OonocuHTe3 Oernka, CTPYKTYypHast
OpraHM3aIMsl KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCTIPOM3BeIcHNE (PENPOAYKIUs), HACIEACTBEHHOCTD,

U3MEHYUBOCTb, DHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBasl OpraHu3aLus;
C(OPMHPOBAHHOCT, ~ YMEHHUS  pPAcKpbIBaThb  COJEp)KaHHE

OCHOBOIIOJIATAIOIINX OHOJOTUYECKHX TEOPUM U THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTalMOHHOW, 3BOJIFOLIMOHHOM,
MPOUCXOXKICHUS KU3HU U YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh OCHOBOIIOJIATAFOIIINE
Ouosornueckue 3akoHbl U 3akoHomepHocTH (I'. Mennpens, T.
Moprana, H.M. BaBuwiosa, 3. I'ekkens, ®@. Mromiepa, K.
bapa), rpanuiel UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

HpI/IO6p€TeHI/Ie OmnbITa TMPUMCHCHHA OCHOBHBIX METOJA0B
HAay4YHOTr'O IIO3HAHUA, HCIIOJIB3YCMbIX B OHOJIOTUU:
Ha6J'IIOI[eHI/IH N OIHMCaHusA XHUBBIX CHCTEM, IPOLCCCOB U

SBJICHUI; OpraHu3allMd W TPOBEACHHUS OHUOIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBIKEHUS TUIIOTE3, BBISIBJICHUS
3aBHCHUMOCTH MEXIYy  MCCIEIyEeMBbIMHU BEJINYNHAMU,

OOBSICHEHHSI TOJYYEHHBIX PEe3yJlbTaToB U (OpPMYIUPOBAHUS
BBIBOJIOB C HCIOJB30BAaHUEM HAYYHBIX TOHATUN, TEOPUH H
3aKOHOB;

chOPMUPOBAHHOCTh ~ YMEHHS  BBIICTATH  CYIIECTBEHHBIC
NPU3HAKH BHPYCOB, KJIETOK MPOKAPHOT H JYKapHOT;
OOHOKJICTOYHBIX W MHOT'OKJIICTOYHBIX OpPraHu3MoOB, BH/OB,
OMOTeOIEHO30B M JKOCHUCTEM; OCOOEHHOCTH IPOIIECCOB
oOMEHa BeUIeCTB U IMPEBpAIllEHUs] DJHEPrUM B KIETKE,
(dboTocHHTE3a, TIACTHYECKOTO MU JHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OTUIOAOTBOPEHHUS, PA3BUTHUS U
pPa3sMHOXKCHUS, WHAWBUAYAIBHOTO pa3BUTHS  OpraHu3Ma
(onTOreHe3a), OOpbOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOIO
otOopa, BUA000pa30BaHus, MPUCITOCOOIEHHOCTH OPTraHU3MOB




K Cpcac O6I/ITaHI/I${, BIIMSIHHUA KOMIIOHEHTOB 3JKOCHCTEM,
AQHTPOIIOTEHHBIX ~ M3MEHEHH B  JKOCHCTEMaX  CBOCH
MECTHOCTH, KPYTOBOPOTa BEIICCTB M MPEBPAILCHUE YHEPTHH B
ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHS PEIIaTh OMOJOTUYECKHE 3aJ]1auH,
COCTaBJIATh TE€HOTHUIIMYECKHE CXEMBl CKpELIUBAaHUSA JJId
pa3HbIX THUIIOB HACJEIOBAaHUS IPU3HAKOB Yy OPraHU3MOB,
COCTaBJIATh CXEMBl IIEPEHOCA BEIIECTB M DOHEPrUU B
9KOCUCTEMaX (LIETI MUTAHMSI, TUIIEBbIE CETH)
C(OPMHPOBAHHOCTh ~ yYMEHHH  KPUTHYECKHM  OLIEHUBATh
nH(pOpMaLIMI0 OMOJIOTHYECKOTO COJAEPIKAHUS, BKIIOYAIOUIYIO
IICEBJJOHAYYHbIE  3HAHMS U3  PA3JIMYHBIX  MCTOYHHMKOB
(cpenctBa MaccoBoil uWH(MOpPMAIMK, HAYYHO-TIOMYJISIPHBIE
MaTepHualbl);  WHTEPIPETUPOBATh  ATUYECKHE  ACIIEKTHI
COBPEMEHHBIX HCCJENOBaHUN B OWONIOrMM, MEIUIMHE,
OMOTEXHOJIOTUH; PacCMaTpUBaTh IJ100aJIbHBIE SKOJIOTUYECKHE
po0JIEMbl COBPEMEHHOCTH, (hOPMUPOBATh MO OTHOIIEHHUIO K
HUM COOCTBEHHYIO MMO3HUIIUIO;

cOPMHUPOBAHHOCTh ~ YMEHHUW  CO37aBaTh  COOCTBEHHBIC
MUCbMEHHBIE UM YCTHBIE  COOOIIEHUS  HAa  OCHOBE
Owonorndeckoi WHQPOpPMAIMK W3 HECKOJBKUX HCTOYHHKOB,
IpaMOTHO MCMOJIb30BaTh MOHATUIHBIN anmapat OMOJIOTHH




2. CTPYKTYPA U COAEP KAHUE OB]J.[EOBPA3OBATEJII)HOI71 JUCHUITINHBI
2.1. O0beM TMCHUIIMHBI U BBl Y4e0HO0il padoThbl

Bup y4yeOHo# padoThI

O01neM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHUTLIUHBI o4

B T.4.

OcHoBHOe coxepxaHue 50

B T. U.:

TEOpETUIECKOoe 00yueHue 32
B T.4. IPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 2

MPaKTUYECKHUE 3aHITH 16
B T.4. IPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 6

1a0opaTOpHBIE 3aHATHUS 2
B T.4. IPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE -

KonTtpouabsnas paéora 2

Ipomexyrounas arrecranus ( AudgdepeHunpoBaHHbIi 3a4eT) 2




2.2. TemaTu4yecKuil MJIAH M COJAepPKaHUE TUCIHHUILIMHBI

HanmenoBanue Coaep:xanue y4eOHOro Mmarepuasa (0CHOBHOE U NPO¢ecCHOHATBHO-0PHEHTHPOBAHHOE), O0bem | Dopmupyemsbie
pa3/ies0B U TeM JIa0OpaTOpHbBIE U NPAKTHYECKUE 3aHATHS, IPUKJIAAHON MOAYJIb 4acoB | KOMIIETEHLHH
1 2 3 4

Pa3nea 1. Knerka — cTpyKTypHO-()yHKIIHOHAJIbHAS €IMHHUIA }KMBOT'0 12
Tema 1.1. OcHoBHOE conepxxaHue 4 OK-01
Buosorns kak | Teoperuueckoe o0y4yeHue: 2 OK - 02
Hayka. O0mast  |CoppemeHHBIE OTPACIM OGHONOTHYECKHMX 3HaHHMIL. CBs3b OMOTOTMM C APYTHMH HAyKaMH: OHOXHMUS, OK - 04
XapaKTepUCTUK |OGuodus3uka, OMOHWKa, TeHoreorpadus u aAp. Poap m mecto Ouonoruu B (GOPMHPOBAHMHM COBPEMEHHOM
a JKU3HU HAYYHOUH KapTHHBI MUpa. Y POBHHU OpPraHU3aLUM KUBOK Marepuu. OOmas xapakTepUCTHKA KU3HH, CBOUCTBA
CTpyKTypHO- JKUBBIX CUCTEM. XMMUYECKHUI COCTaB KIETOK
¢ynkuuonansn |Kierounas teopus (T. IBann, M. Ilneiinen, P. BupxoB). OcCHOBHbBIE MOJOKEHUSI COBPEMEHHOMN KJIETOYHOM
ast opranmanusi |T€OpuH. THIBI KIETOYHOH OpraHM3alLMM: NPOKAPHOTHYCCKMH M SYKapHOTHUCCKHH. OJHOKICTOYHbIC H
KIIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHHE MPOKapUOTUUECKON KIeTKU. CTpoeHue 3yKapuOTHUYECKON KJIETKH.

Hexknetounsie ¢hopMbl sxU3HH (BUPYCHI, OakTeprodari)

JlabopaTopHbIe 3aHATHS: 2

1.JTaboparopHas pabotaNel «3ydeHue pacTUTENbHOM, )KUBOTHON, TPUOHON U OaKTepUaTbHON KIETOK MO

MHUKPOCKOTIOMY.
Tema 1.2. OcHoBHOE conepxaHue 4 OK-01
CTpyKTYypHO- Teoperuueckoe o0yueHue: 2 OK-02
¢ynkuuonanbn | Xpomocomuas teopusi T. Moprana. CTpoeHue XpoMocoM. XpOMOCOMHBIN HA0OpP KJIETOK, TOMOJIOTHYHbBIE
ble (pakTopbI HErOMOJIOTUYHBIE XPOMOCOMBI, TaIJIONIHBIN U AUTUIONaHBIN Habop. Hykneunossie kucnotsl: JJHK, PHK
HACJIeICTBEHHOC | HAaXOXJCHUE B KJIETKE, UX CTpOeHHE U (PyHKIMU. MaTpuyHbIe IPOLIECCH B KIETKE: perIuKaus, OMOCUHTE3
™ Oeinka, perapanus. [ eHeTHUeCKuit KO M €r0 CBOMCTBA

IpakTHyecKne 3aHATHS: 2

[IpakTuyeckas padora Ne 1: Perrenne reHeTndeckux 3a1ad 1o reme «I eHeTudecKuii Koma»
Tema 1.3. OcHoBHOE conepxxanue 2 OK -02
O0Omen BemecTs | TeopeTuueckoe o0yueHue: 2
u npespamiedue | [Tonstre MmeTaboau3M. ACCUMMIIAIMS U IUCCUMMIISAIMS — JIBE CTOPOHBI MeTabonmu3Ma. Turel oOMeHa
JHEpPIruu B BEIIECTB: aBTOTPOPHBII U TeTepoTpodHBIHA, a3poOHBIN 1 aHa3poOHBIN. [InacTnyeckuii oOMeH. POTOCHUHTES.
KJIeTKe XeMOCHHTE3
Tema 1.4. OcHOBHoOE coep:kanne 2 OK -02




KusHeHHbIN Teopernueckoe o0yueHue: 2 OK - 04
IUKJI KJIEeTKH. Kinetounslii 1uKI, €ro nepuopl. MuTo3, €ro CTaguu U MpOUCXOASIIME TPOIECChl. buonornueckoe
Murto3. Meiio3 3HaYeHue MUTO3a. Melo3 u ero craauu. [loBenenne xpomocom B Meito3e. Kpoccunrosep. bruonornueckuii

CMBICTT Meii03a
Pa3nea 2. Ctpoenue u GyHKIIMH OPpraHu3Ma 12
Tema 2.1. OcHoBHOE conepxanue 2 OK - 02
Crpoenne TeopeTnueckoe odyueHue: 2 OK - 04
opraHusma MHOTOKIIETOYHBIE OpraHu3Mbl. B3aMMOCBSI3b OPraHOB U CHCTEMBI OPTaHOB B MHOTOKJIETOYHOM OpTaHU3ME.

['omeocTas opranu3Ma u ero nojJiep>kaHue B MpoLecce KU3HEAEATeIbHOCTH
Tema 2.2. OcHoBHOE conep:kaHne 2 OK -02
®opmbI TeopeTuueckoe odyueHue: 2 OK - 04
Pa3sMHOKeHUs! ®opmbl pa3MHOXKEHHS OpraHu3MoB. becronoe u nmoyioBoe pa3MHoOkeHHe. Bubl 6€croiaoro pa3MHOKEHHS.
OPraHu3MoB [TonoBoe pazmHoxkeHue. ['ameTorenes y uBOTHBIX. CriepmaToreHes u ooreHes. CTpoeHne MoJ0BbIX
OHnTorenes KJ1eToK. O1I010TBOPEHUE
pacTeHui, NuauBuayanbHOE pa3BUTHE OPraHU3MOB. DOMOpUoreHes u ero craguu. [loctaMOpruoHaIbHBINA IEPUO.
*KMBOTHBIX H Cragun mocTaMOpHOHAIBLHOTO Pa3BUTHS Y )KUBOTHBIX U YeloBeKa. [IpsMoe u Hempsimoe pa3BUTHE.
yeJioBeKa buonoruueckoe crapenue u cMepTb. OHTOre€HE3 pacTeHUI
Tema 2.3. OcHoBHoOE coaepxaHue 4 OK-01
3akoHomepHoOcT | Teopernyeckoe o0yueHue: 2 OK - 02
u HacJienoBaHus | OCHOBHBIE TIOHSTHS TeHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramet. 3akoHsl I'. Mennens OK - 04
CuenJieHHOe (MOHOTHOpHUTHOE ¥ IOTUTHOPUIHOE CKpeluBaHue). BzanmoaelicTBre reHoB
HacJle/l0BaHue 3akonbl T. Moprana. CuerieHHOe Hacle0BaHUEe TeHOB, HapyllleHue cuersieHus. Hacnenosanue
NMPHU3HAKOB MIPU3HAKOB, CLICTIJICHHBIX C [TOJIOM

IIpakTHYecKue 3aHATHS: 2

[Tpaktrueckass pabota.Ne 2: Pemenue reHeTnueckux 3a1ad Ha 1 1 2 3akoHbI MeHens.
Tema 2.4. OcHoBHOE coaepxaHue 4 OK-01
3axonomepHocT | Teoperuueckoe o0yuyeHue: 2 OK - 02
" M3MeHYnBOCTh PU3HAKOB. BHIIbI N3MEHUYNBOCTHU: HACIEICTBEHHAS U HEHACIICACTBEHHAs. 3aKOH OK - 04
H3MEHYHMBOCTH TOMOJIOTHYECKUX PsAIOB B HacneAacTBeHHON u3meHunBocty (H.W. BaBunos). Myranmonnas teopus

HN3MCHYHMBOCTH. BI/II[BI M}’TaHI/Iﬁ W MPUYUHBI UX BOSHUKHOBCHUSI. KapI/IOTI/IH YCJI0BCKa. HaCJ'Ie,I[CTBCHHBIe
3a0osieBaHug yenoBeka. I eHHble 1 XPOMOCOMHEIE 0oJie3HH yeoBeKa. boe3nu ¢ HaCJIe,Z[CTBeHHOfI
npeaApacIIoI0KCHHOCTBIO. 3HadyeHHne MeﬂHHHHCKOﬁ ICHCTHUKHU B IIPCAOTBPAIICHUN U JICHCHUHU I'CHCTHYCCKUX




3a00JIeBaHUI YEIOBEKA

IIpakTHYeckue 3aHATHSA: 2

[TpakTruueckas padota Ne3 «3aKOHOMEPHOCTH H3MEHUYHUBOCTH.
KonTpoabHas MornekyssipHbIii ypOBEHb OpraHU3alMK )KUBOTO 1
padora CrpoeHue U pyHKIIUN OpraHu3Ma
Pasnen 3. Teopus 3BoIIOIIUH 6
Tema 3.1. OcHOBHOE coep:kanne 2 OK - 02
Hcrtopus TeopeTrudeckoe o0yueHue: 2 OK - 04
3BOIOIHMOHHOIO | [TepBrie aBomormonnsie konuenuu (JK.b. Jlamapk, X.JI. broddon). DBomomnuonnas teopus Y. Jlapsuna.
yUeHHUsI. CuHTEeTHYECKast TEOPHSI YBOJIIOIUH U €€ OCHOBHBIC TIOJIOKEHUSI.
MuxposBosronu | MukposBonmonus. [Tomynsimus kak 3JieMeHTapHast SAMHUIA SBOJIIONUH. [ eHETHUECKHUE OCHOBBI ABOJIIOIIUH.
| OneMeHTapHbIe (GaKTOPHI IBOITIONMU. EcTecTBeHHBINH 0TOOP — HAMIPABIAIOMIMNA (hAaKTOP IBOIOLNU.

BunooOpa3oBanue Kak pe3yabTaT MUKPOIBOIIOIIH
Tema OcHoBHOE conepxxanue 2
3.2MakposBo.io | TeopeTuueckoe odyueHue: 2
nus. Makpossosmtorusi. @opmMbl 1 0CHOBHBIE HanpasieHust MakpolBosonnu (A.H. Cesepuos). ITytu
Bo3HHKHOBEHME | NOCTHXKEHUS OMOoruueckoro nporpecca. CoxpaneHne OMopasHo0Opas3us Ha 3emiie.
U pa3BUTHE ['umotess! 1 TeOprK BO3ZHUKHOBEHUS JKM3HU Ha 3emiie. [losBieHe nepBhIX KJIETOK U UX SBOJIIOLHS.
u3HU Ha 3eme | [IpokaprOThl U 3yKapuoThl. [[POUCX0XKICHHE MHOTOKIETOYHBIX OPTaHU3MOB. BOSHUKHOBEHHE OCHOBHBIX

[ApCTB dYKapHOT
Tema 3.3. OcHOBHOE coep:kanne 2 OK - 02
IIpoucxoxnenue | Teopernueckoe odoyueHune: 2 OK - 04
YyeJi0BeKa — AHTpoOTONOTHs — HayKa o YenoBeke. CHCTeMaTH4eCKoe MoJIoKeHHe YenoBeka. CXOJCTBO M OTIHYHS
aHTpomnoreHes YenoBeKa ¢ )KUBOTHBIMH. OCHOBHBIE CTaIUH aHTPOTIOT€HE3a. DBOJIOIHS COBPEMEHHOTO YEIIOBEKA.

UYenoBeyeckre packl ¥ UX €IWHCTBO. BpeMs U ImyTH paccerieHus yeoBeKa 1o IiaHeTe.

[Tprcnoco0IeHHOCTh YeI0BeKa K Pa3HbIM YCIOBHSIM CPEIIbI
Pa3nea 4. dxosorus 12
Tema 4.1. OcHoBHOE conepxaHue 4 OK-01
Ixosornyeckne | Teoperuueckoe odyyeHue: 2 OK - 02
(hakTophI 1 Cpenpl 0OMTaHHUS OPTaHU3MOB: BOJHASI, HA3EMHO-BO3/1YIIIHAS, [IOYBEHHAs!, BHYTpUOpPTaHU3MeHHas1. DU3HKO- OK - 07

cpelbl JKU3HHU
Honyasuus,
coooIecTRBa,

XUMHUYECKHE 0COOCHHOCTH cpell 0OuTaHus opraHu3MoB. [IpucrocoGiieHus: OpraHu3MOB K KU3HH B Pa3HBIX
cpenax. Ilonstue »skomornueckoro ¢akropa. Kiaccuduxamus skonorumueckux ¢akropos. IlpaBuio
muaumyMa 1O. JInbuxa. 3akon TonepantHoctu B. [lendopna




IKOCHUCTEMBbI OKoslornyeckas XapakTepuUCTHKa BMJA M IOMYJIALMU. OKOJOTMYECKas HMIIA BHAA. OKOJOTHYECKHE

xapakTepucTuku nomyiasunud. CoobmiectBa U 3kocucTeMbl. buoneHo3 u ero crpykrypa. CBsizu Mexay

opranu3mMamMu B OuoueHo3e. CTpyKTypHbIE KOMIIOHEHTHl SKOCHUCTEMBI: MPOIYLEHTbI, KOHCYMEHTBI,

penyneHTsl. KpyroBopoT BeliecTB U MOTOK PHEPTHH B SKocucTeme. Tpoduyeckue ypoBHH

IIpakTHYecKHe 3aHATHSA:

[Ipaktuyeckast pabora Ne 4: ITocTpoeHne 3KOIOIHYECKUX MUPAMU/I.
Tema 4.2. OcHoBHOE conepxaHue OK-01
Buocgepa - Teopernyeckoe o0yueHune: OK -02
ria00anbHas buocdepa — xuBas odonouka 3emnu. PasButne npencrasienuit o 6uocdepe B Tpynax B.W. Bepnanckoro. OK -04
akojgoruyeckass | OOnactu 6nocheps! U ee KOMIOHEHTHI. JKHBoe BeniecTBo 6rochepsl U ero PyHKIUH. OK - 07
cucremMa 3aKOHOMEpPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHocTH OMocdepbl Kak TIO00AThHOM HKOCHCTEMBI. IIK 3.2
Bausinune Junamuueckoe paBHOBecue B Ouochepe. KpyroBoporsl BemecTB M OHOT€OXMMUYECKHE ITUKJIBL.
AHTPONOTeHHBIX | ['10OaTbHBIE HKOIOTHYECKHE IPOOIEMBbI COBPEMEHHOCTH
(axTOopoB Ha AHTpOIIOTeHHBIE BO3JEUCTBUS Ha Ouocdepy. 3arps3HeHHs Kak BHJ AHTPOIOTEHHOIO BO3JEHCTBUS.
ouochepy AHTpoToreHHbIe Bo3/eiCcTBUS Ha aTMochepy. BosnelictBus Ha ruapochepy. BosnelictBus Ha autocdepy.

AHTpOIIOreHHbIe BO3JCHCTBHS Ha OMOTHYECKHE COO0IIecTBa. YTIIyOJIEHHO U3Y4alOTCsl OTXO/Ibl, CBS3aHHbBIE

C ompenenaeHHON mpodeccueil/cnenanbHOCThIO

IIpakTHyecKue 3aHATHA:

*B Tom uHcie npogeccHOHATBHO-OPHMEHTHPOBAHHOE CO/lep:KaHNe TPAKTHYECKOr0 3aHATHSA

[Ipaktrueckoe 3ansiTue Ne5 «OTXObI MPOU3BOJCTBAY.
Tema 4.3. OcHoBHOE conep:kaHne OK - 02
Biausinue Teoperuueckoe o0yueHue: OK -04
COLIMAJIBHO- 310poBbe U ero coctapisomue. OakTopbl, HOJOKUTEIBHO U OTPULIATEIHHO BIMSIONINE HA OPIraHU3M OK - 07
IKO0JIOTHYEeCKHX | deroBeka. [IpobieMa TeXHOreHHBIX BO3JIEHCTBUI Ha 310pOBbE YeloBeKa (JIEKTpOMarHUTHbIE MO, 1K 3.2
¢$aKkTopoB Ha OBITOBast XUMUS, U30BITOUHBIE IITYMBI, padallis 1 T.I1.). AJlanTalids Opranu3Ma 4ejioBeka K hakropam
30pOBbe OKpykarorei cpenbl. [IpuHImIE hopMUpOBaHUs 30pOBhEcOEeperarIero nopeacHus. Guzndeckas
JeI0BEKA AKTUBHOCTb U 3/I0pOBbe. bHOXMMUYECKUE acTIeKThl palliOHAILHOTO MUTAHUS

*B Tom 4yuncie npodeccuoHAIbHO-OPUEHTHPOBAHHOE CO/IeP:KaHUe JTA00PATOPHOIO 3aHATHUSA

[TpaxTrueckast padota Ne6 «OrneHKa ycaoBHM )KU3HEAEATEIILHOCTH YEJIOBEKa M0 (aKkTopaM BPEIHOCTH U

TPaBMOOIIACHOCTHY.
KonTpoubnas

TeopeTnueckne acEKThl IKOJIOTHH
padora

IIpodeccnonaibHO-OpHMEHTUPOBAHHOE COAEP:KaAHNE (COAep:KaHUE MPUKJIATHOTO MOIYJIA)




Pa3nen 5. buoJsiorusi B :xu3Hmn 8 OK-01
Tema 5.1. BHOTEXHOJIOTMH B JKU3HU KAKIOTO 4 OK - 02
Tema 5.1. OCHOBHOE colepKaHme OK - 04
Buorexnosorun | Teoperudeckoe coaepsKaHue: 2 11K 3.2
B KH3HU BuotexHonorus kak Hayka u mpou3BoAcTBO. OCHOBHbIE HANIPABJICHUSI COBPEMEHHOM OMOTEXHOJIOTHH.
Ka)K10ro Metoap! OnorexHonoruu. OObEeKThl OMOTEXHOJOTHH. JTHKA OMOTEXHOJIOTUYECKUX M TeHETHYECKUX

sKcniepuMeHToB. [IpaBuia morcka u anaau3a OMOIKOIOTHIECKON HH(OPMAIH U3 PA3TUYHBIX HCTOUHUKOB

(HayuyHast 1 yuyeOHO-Hay4YHast JUTEPATypa, CPEIICTBA MACCOBOI nH(popMalyu, ceTb IHTEpHET U IpyTHe)

IIpakTnyeckne 3aHATHS:

*B ToM uncJie npodeccHOHAILHO-OPHEHTHPOBAHHOE CO/IeP:KAHUE IPAKTHYECKOr0 3aHATUS 2

[IpaxTuyeckast pabotaNe7«AHanM3 U OLIEHKA AITUYECKHUX ACIIEKTOB Pa3BUTHs HEKOTOPHIX UCCIIETIOBAaHHI B

OMOTEXHOJIOT U
Tema 5.2.1. BHOTEeXHOJIOTHH B IPOMBIIILIIEHHOCTH 4 OK-01
Tema 5.2.1. OcHoBHOe conep:kaHne OK -02
buorexHo10ruM | PassuTHe NPOMBIILIEHHON OHOTEXHOJIOTHI U €€ TIPUMEHEHHUE B )KM3HH YEJIOBEKA, TOMCK U aHAIIM3 2 OK - 04
B nH(bOpMaIlMU U3 PA3INYHBIX HICTOYHHUKOB (Hay4yHas M yueOHO-Hay4Has JUTepaTypa, CpeACcTBa MacCOBOM IIK 3.2
NPOMBIIIIIEHHOC | yydopmanmu, ceTh HTEPHET U IpyTUe)
™ Keiicel Ha aHanu3 UHPOPMAIUH O Pa3BUTHH MPOMBIILIEHHOW OMOTEXHOIOTHH (IO TpyIIam)

[TpakTiueckast pabota Ne§ « ['mobanbHBIE IKOTOTUYECKUE TTPOOIEMBIY.
IIpome:xyToyHa
sl aTTecTanus JuddepeHnnpoBaHHbIN 3a4eT
M0 AUCUHHUIINHE
Bcero: 54




3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30BATEJILHOI
JTUCHUILINH

3.1. Ins peanu3anuu NporpaMMbl JUCHUIIMHBI 10JKHbBI ObITH MIPEYCMOTPEHBI CieAy0Ine
crenuaJbHble OMelleHus

Kabuner «buonorum», ocHalleHHBIH 000pyJdoBaHHEM: MeOelb, 0CKa, MeJ, HarjsJaHbIe
nocoOust (KOMIUIEKTHI y4eOHBIX TaOMuI], IUIaKaTOB), TEXHUYECKUMHU CPEACTBAMU OOYYCHHUS:
KOMIIBIOTEP C YCTPOICTBAMH BOCIIPOU3BEICHUS 3BYKa, IPUHTEP, MYIbTUMEINA-TIPOEKTOP C IKPAHOM,
yKa3Ka-Mpe3eHTep [ Mpe3eHTaIUH.

Jlaboparopus, OcCHaIIeHHAas O0OpYyIOBaHUEM JUJISl TIPOBEACHHUS 3aHITHIA: MHKPOCKOIIBI,
CEeKYHJIOMEpP, TOHOMETp, JabopaTopHas mocyaa (MpoOHUPKH, MOJCTABKH ISl MPOOMPOK, MHHIICTHI,
MECOK, CTYNKH C TMECTUKAMH, TPEIMETHBIE U TOKPOBHBIC CTEKJIA, CTCKJISHHBIC TAJIOYKH,
npenapoBalibHBIE UTJIbI, (PriIbTpoBaIbHAs OyMara (candeTku), CTakaHbl) TUIIEPTOHUYECKUN PACTBOP
xymopunaa Hatpusi, 3%-HbIl pacTBOp MEpPOKCHIA BOIOPOAA, PAcTBOpP iojga B HOOUCTOM Kaluw,
TJIMIEPYH, KITYOHH KapToQes, JIUCT JI0IeH KaHAJCKOM, TJI01 pSIOMHBI OOBIKHOBEHHOHW (PSOWHBI MITH
TOMaTa), IyK pemyaThlid, pa3BeICHHbIE B BOJIE IPOKKH);

3.2. UnpopMmannoHHoe obecniedeHne peain3aluy NporpaMmMbl
OcCHOBHBIC HCTOYHUKHU:
1.buonorus. 10-11 kmacc (yriyOJIeHHBIH YPOBEHB): YU€OHUK /I CpeaHero oomero odpazoBanus /
B. H. fAperun [w gp.]; mox obmer pemakmuert B. H. Speirmna. — 2-¢ u3g. — Mockaa:
N3natensctBo KOpaiit, 2022.
2.buonorus: y4eOHMK W TPAKTUKYM Jid CpeqHero mnpodeccroHanbHoro obpazoBanus / B. H.
Speirun [u np.]; nox penakuueid B. H. Speiruna. — 2-e u3n. — Mocksa: M3parensctBo FOpaiir,
2022. — 378 c.
DJIeKTPOHHbIE U3IaAHMS
1.buonorus. 10-11 xmacc (yriyOJieHHBI YPOBEHB): YUeOHUK /I cpeaHero oomero odpazoBanus /

B. H. Sperua [m ap.]; mox ob6medt pemakmuedn B. H. Apeirmna. — 2-e w3g. — Mocksa:
UznatensctBo HOpaiit, 2022. — 357 ¢. — (Hapoanoe npocsemenue). — ISBN 978-5-534-15630-0.
— Teker: oanexktponHslit  //  OOpa3zoBartenbHas minatgopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/509241

JlonoTHUTEeIbHbIE HCTOYHUKH

1.bunog, JI. H. Dkonorus: yae6HOe mocodue s cpenHero npodeccruonaibHoro oopasosanus / J1.
H. brunos, B. B. Tlonskosa, A. B. Cemenua ; moxg o6meit penakuueid JI. H. bimroBa. — Mockaa:
WznatenberBo FOpaiit, 2022. — 208 c.

2.bproxanp, @©. ®. [Ipomsbiiennas sxonorus: yueOHuk / @.®. bproxanp, M.B. I'padkuna, E.E.
Croob6usakosa. — MockBa: POPYM: UHDPA-M, 2022. — 208 c.

OYHO W JUCTAHIIMOHHO, OMOJIOTHH, XUMHH, JPYTUM MIPEIMETaM ).

www.schoolcity.by (brosiorust B Borpocax u 0TBETax)
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4. KOHTPOJIb M1 OIIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA3OBATEJILHOM

JANCHHUITVINHBI

Konrtpoas wu

OIl€HKa
PACKpBIBAOTCA YCPE3 AUCHUIUIMHAPHBIC PE3YJIbTAThbl, HAIIPABJICHHLIC Ha (I)OpMI/IpOBaHI/IC O6IJ_II/IX n

pe3yNbTaToB

OCBOCHU

0011e06pa3oBaTeIbHON

HpO(I)CCCI/IOHaHBHHX KOMIIETCHIIUH T10 pasaciiaM U TeMaM COACPKaHU A y‘ICGHOFO MaTepurajia.

Oomasn Pa3zpen/Tema Tun oueHOYHbIX MEPONPUATHIH
KOMIeTeHIUsI
OK 02 Pa3nen 1. Knerka — Tect
CTPYKTYPHO-
(pyHKUMOHAILHAS eIMHNLA
“KMBOT'0
OK 01 buonorus xak Hayka. O0rmast 3anonHeHne TaOIUIBI C OITMCAHUEM
OK 02 XapaKTEePUCTHKA JKU3HU METOJI0B MUKPOCKOITMPOBAHUS C UX
OK 04 CprKTypHO-(byHKLII/IOHaJIbHaSI JOCTOMHCTBAMHU U HEAOCTAaTKaMMU.
OpraHM3aLKs KICTOK 3anonHeHue Tabnuibl «Bkiaag yueHbIx
B pa3BUTUE OMOJIOTHI»
3anogHeHne CPaBHUTEIHLHOUN TaOIUIIBI
CXOJICTBA U Pa3IU4Hil >KUBOTO U HE
YKUBOTO
OnenuBaemasi IUCKyCCHs IO
BOIIPOCAM JICKIIUHI
JlaboparopHas pabotaNel «M3yuenue
PACTUTENHLHOM, )KUBOTHOM, TPUOHOM 1
OakTepuaIbHON KIETOK MO/
MHUKPOCKOIIOM.
OK 01 CtpykTypHO-GYHKIMOHATIBHBIE | DPOHTAIBHBIN OMPOC
OK 02 (aKkTOpBI HACIIENCTBEHHOCTH Pa3pabotka rinoccapus
[IpakTrueckas padora Ne 1: Pemenue
TeHETUYECKUX 3a/1a4 110 TeMe
«I'eHeTHUECKUIT KO
OK 02 OOMeH BemecTB 1 OpoHTaTBHBIN OIIPOC
IpeBpalleHNE SHEPIHMH B KJICTKE | 3aII0JHEHUE CPABHUTEIBHOM TaOaMIbI
XapaKTepUCTHK THUIIOB 0OMEHa
BEILIECTB
OK 02 JKW3HEHHBIN MK KIETKH. OO6cyxeHre o Bonpocam JIEKIIUU
OK 04 Muro3. Meiio3 Pa3paboTKa JIEeHTHl BpeMEHH
YKU3HEHHOTO IHKJIa
Pazpnen 2. Ctpoenne u KonTponbhas pabota
(pyHKuMu oprannzma «Knetka — cTpykTypHO-
GbyHKIIMOHATbHAS €IMHUIA )KUBOTO»
“Crpoenne 1 pyHKIIUN opranu3ma’
OK 02 Crtpoenue opranuzma OrnenuBaemasi AUCKYCCHs
OK 04 PazpaboTka MEHTaIbHON KapThl

JUCHUITIIMHBI




TKaHel, OPraHOB U CUCTEM OPTaHOB
OpraHu3MoB (pacTeHHs, )KUBOTHEIE,
YeJIOBEK) C KPAaTKOH XapaKTePHCTHUKON
ux pyHKINN

OK 02 ®opMBbl pa3MHOKEHUS @poHTaTBHBIN OIIPOC
OK 04 OpraHU3MOB 3anonHeHne TaOIHIIbI ¢ KPaTKOH
OHTOreHe3 pacTeHui, XapaKTEPUCTUKON U TTpuMepaMu GopM
KUBOTHBIX U Y€JIOBEKa pPa3MHOKEHUSI OPraHU3MOB
Tect/onpoc
OK 01 3aKOHOMEPHOCTH HacienoBaHus | OpOHTAIBHBIN 0IIPOC
OK 02 CueruieHHOe HACIeJOBaHNE TecT mo Bormpocam JIEKITUU
OK 04 IIPU3HAKOB [Ipaktuyeckass pabora.Ne 2: Pemenue
TEHETUYECKUX 33/1a4 Ha 1 ¥ 2 3aKOHBI
Mennes.
OK 01 3aKOHOMEPHOCTH U3MEHUHUBOCTH |TecT.
OK 02 [IpakTrueckas padota Ne3
OK 04 «3aKOHOMEPHOCTU U3MEHYUBOCTH.
Paznen 3. Teopusi 3BoIIOIMHA KonTponbnas padota “Teoperndeckue
ACIEKTEI DBOJIOUHY KU3HU Ha 3emiie”
OK 02 Hctopus 3BOIIOIIMOHHOTO OpoHTaNBHBIN OMPOC
OK 04 yueHus. MUKPO3BOJIIOLHS Pa3paboTka rioccapusi TEPMUHOB
Pa3paboTka JeHThl BpeMEHU pa3BUTHUS
SBOJIIOIIMOHHOTO YYEHHUS
OK 02 Maxkpo3Boronusl. OnenuBaemasi IUCKyCCHSL:
OK 04 Bo03HHKHOBEHHE U pa3BUTHE HCIIOJIb30BaHUE apTYMEHTOB,
YKU3HH Ha 3emIie OMOJIOTUYECKOW TEPMUHOJIOTHH 1
CHUMBOJIMKH JJIs I0KA3aTeJIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTHYECKUX TPYII
OK 02 [IpoucxoxaeHue yenoBeka — OpoHTaTBHBIN OMIPOC
OK 04 aHTPOIIOI'€HE3 Pa3paboTka j1eHThl BpeMeHU
MIPOUCXOXKICHUS YeJIOBEKa
Tect
Paznea 4. Dxogiorus
OK 01 DkoJyiornueckue GakTopsl U TecT mo skoorHYecKuM GakTopam 1
OK 02 Cpenbl )KU3HU cpelaM KU3HU OPraHUu3MOB
OK 07 [Momymsiust, cooOriecTna, CocraBieHue cxeM KpyroBopora
9KOCUCTEMBI BEILECTB, HCIIOJIb3Ysl MaTEPHUAIIBI
TEKIUU
[Ipaktuyeckass pabora Ne 4:
[TocTpoeHune 3KOIOrMYECKUX MUPamMu/I.
OK 01 buocdepa - rnobanpHas OnenuBaemast TUCKyCCHS
OK 02 9KOJIOTMYECKasl CUCTEMA Tect
OK 04 BiusiHre aHTpONIOreHHbIX
OK 07 ¢bakxTopoB Ha OGuochepy Pemenue npakTuKo-OpUEHTUPOBAHHBIX
[1K3.2 pacyeTHBIX 3aJJaHUM 110 TIEPEHOCY

BEIIECTBA M YHEPTHU B HIKOCHUCTEMAX C
COCTaBJIeHUE TPOPUIECKUX LIENeH U
nupamMul GMomMacchl U YHEPTUU




[TpakTrueckas padota:NeS «OTx01bI
TIPOU3BOJICTBAY.

OK 02 Bnusiaue conpaibHO- OuenuBaemasi TUCKyCCHUS

OK 04 DKOJIOTHYECKUX (PaKTOPOB Ha

OK 07 3JI0pOBBE UETOBEKA Pa6ora ¢ monoHUTEILHON
JUTEPATYPOH.

I1K3.2 [TpakTuueckas padota:Ne6 «OrneHnka
YCIIOBUM KU3HEACSITEIILHOCTH YEIOBEKA
1o ¢akTopam BPEIHOCTH U
TPaBMOOTACHOCTH.

Pa3nen 5. buojiorus B :;ku3HH  |3amuTa Keiica: mpeicTaBiIeHNe

PE3yNIbTaTOB PELICHHSI KECOB
(BBICTYILIEHUE C MTPE3EHTALUEH)

OK 01 buotexHosioruu B )xu3Hu Brinonnenue keiica Ha aHanu3

OK 02 KaKI0T0 nHGOPMALIUU O HAYYHBIX JOCTHKEHHSIX

OK 04 B 00JIACTH I'eHETUYECKHUX TEXHOJIOTHH,
KJIETOYHOW MHXEHEPUH, TTHIIEBHIX
OMOTEXHOJIOTHH (10 TpymnIam),
MIpEACTaBICHUE PE3YyJIbTATOB PEIICHUS
KeHcoB
[IpakTuueckas padbora: «AHaIU3 U

I1K3.2 OIICHKA ATUYECKUX ACIECKTOB Pa3BUTH
HEKOTOPBIX UCCIEAOBAHUN B
OMOTEXHOJIOTHH

OK 01 [Tpomernennast 6uorexnomnorus |[Ipaktudeckas padora:« ['mobanbHbIe

OK 02 9KOJIOTUYECKUE TIPOBIIEMBDY.

OK 04

I1K3.2

Pabora ¢ kelicamu.




