JIETTAPTAMEHT OBPA30OBAHUS U'HAYKU
BPSIHCKOM OBJIACTU
TOCYJAPCTBEHHOE BIOJDKETHOE ITPO®ECCUOHAJILHOE OBPA3OBATEJIbHOE
YYPEXXEHUE
«KOMAPUYCKUI MEXAHUKO-TEXHOJIOT' MYECKUI TEXHUKYM»

I1. HABJIA

COI'JIACOBAHO YTBEPXKIIA
3AM. ‘KTOPA TIO YBP JIVPEKTOR K

FIOY «KMTT»
EM.I'PEFGEHKHMHA 7/ U.B.I'OI'OJIb
2023IrOIA

2023 TOHA

PABOYASI IPOTPAMMA YYEBHOU! JUCIIUIIJINHBI

OVJ1.13 buogorus

JJISI TPOOECCHUHN

08.01.31 «DJIeKTPOMOHTAKHHK JIEKTPHYECKHX CeTeH U
3J1eKTP000OPYyI0BAHHU D)

Paccmorpena u ogoOpeHa Ha 3acenanun MK,
Ipotokon Ne & ot A4 0445
TMpencenarens MK __ 0ftess”
(Heuseraesa E.J1.)

2023 roxa




PABOYASA ITPOTPAMMA

OBHIEOBPA3OBATEJI])HOI71 JUCHUITJINHBI
«BUOJOT'US»

ITo npogeccun 08.Q1.31 «QJEKTPOMOHTA’KHUK QJIEKTPUYEKHUX
CETEHA U DJIEKTPOOBOPY1IOBAHUS»

0a30Bblii YPOBEHD
JIS IPO(recCHOHANBLHBIX 00pPa30BaTe/IbHBIX OPraHu3alni



COJIEPKAHUE

1.0BIIIAS XAPAKTEPUCTUKA PABOYEM
IMPOI'PAMMBbI OBIIIEOBPA30OBATEJIbHOU JUCIHAIIJINHDBI
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEH ITPOI'PAMMBbI
OBIIEOBPA3OBATEJBHOM JUCIHUILIMHBI « BUOJIOT USI»

1.1. MecTo iMcUMIIMHBI B CTPYKTYpe o0pa3oBarejibHON nporpammbl CIIO

O61meobpazoBaTenbHas AUCHUILIMHA «buonorusy u3zydaercsa Ha 6a30BOM YpOBHE
B 00meo0Opa3oBaTeIbHOM LHUKIE Y4e€OHOTO IUIaHA OCHOBHOM MpodeccroHaNIbHON
o0pa3oBaTeIbHOM MPOrpaMMbl BCEX YKPYIHEHHBIX TPy CHelManibHOCTEN/ npodeccuit

08.00.00. Ilo npodeccun 08.01.31 QJEKTPOMOHTAXHHUK
SJEKTPUUYEKNUX CETEHW U DJIEKTPOOBOPYJTOBAHMUS»

Tpynoemkocth nauctuIuinHbl «buosiorus» Ha 0a30BOM YpPOBHE COCTaBisieT 72
yaca, U3 KOTOphIX 12 wyacoB BkiIOUYaeT MpodhecCHOHATBHO-OPUEHTUPOBAHHOE
coJiepKaHue, yCIWIMBAoIIee MPOPUIbHYI0 COCTABIISIONIYIO IO KOHKPETHOU npodeccuu
M cnenranbHocTy B 3aBucuMocTd oT ®I'OC CIIO npodeccun/criennnanabHOCTH.

[IpodeccroHanbHO-OPUEHTUPOBAHHOE COJICP)KAHKUE PeaTU3yeTcsl B MPUKIATHOM
moxayie (pazaen 5 “buosnorus B XKuU3HUW) I Bcex mpodeccuit/crnenuanbHOCTEN Ha
Marepuaje KeWCOB, CBA3aHHBIX C aHAJIU30M HHGPOPMAIMU O PA3BUTHU U MPUMCHECHUU
OMOTEXHOJIOTUI MO  oTpaciaM  Oyaymied  npodecCHOHANbHOW  JesTEIbHOCTU
oOydaromuxcsa. Kpome Toro, mnpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJEpKaHUe
YUHUTBIBaeTCS B pasuene 4 “Dkoyiorus” TpPU BHINIOJIHEHUW J1a0OpaTOpPHBIX U
NPaKTHYECKUX pPabOT, CBA3aHHBIX C Oyaymed npodecCHOHANBHOU NESITeTbHOCTHIO
00yJaromuxcs.

[lepuon oOydeHus u pacupeereHue mo ceMecTpaM onpeeseT oopazoBaTesbHas
OpraHu3anus CaMOCTOSITEIbHO, C YYETOM JIOTHKH (OPMHPOBAHUSA MPEIMETHBIX
PE3yNbTATOB, OOIMIKMX U MPOQPECCUOHATBHBIX KOMIETEHITUN, MEXIPEAMETHBIX CBS3EH C
JIPYTUMHU JUCHUTUIMHAMH 00I1e00pa30BaTEILHOTIO U 00IIenpodheCCHOHATBHOTO IIUKIOB
y4eOHOTr0 TUIaHa.



1.3. Hesu 1 miaHupyemMble pe3yJbTaThl OCBOCHUS JUCUUIJINHBI:

Heas: dbopmupoBanue y CTYJCHTOB IpEeCTaBICHUS 0
CTPYKTYpHO( YHKIIMOHAIBHON OpraHU3aIliy KUBBIX CUCTEM PAa3HOTO PaHra Kak OCHOBBI
MPUHATHS PEIICHUH B OTHOIIEHUH OOBEKTOB JKUBOW MPHUPOIBI U B MPOM3BOIACTBEHHBIX
CUTYaIUSIX.

3anaun:

1)  cdopmupoBaTh TOHUMAHHE CTPOCHHS, MHOr000pasusi M OCOOCHHOCTEH
KUBBIX CHCTEM pPAa3HOTO YPOBHS OpTraHM3alUd, 3aKOHOMEPHOCTEH MpOTEKaHUs
OMOJIOTUYECKUX TPOIECCOB U SIBICHUW B OKpYXKalolled cpejie, IeJOCTHOM HaydHOU
KapTHHBI MHPA, B3aUMOCBSI3H U B3aHMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2)  pa3sBUTh YMECHHUS ONPEICIATH JKHUBBIC OOBEKTHI B TMPHUPOEC; ITPOBOJUTH
HaOMIOZICHHsSI 32 JKOCHUCTEMAaMH JJIsl BBISBJICHHS E€CTECTBEHHBIX W aHTPOIMOTEHHBIX
U3MEHEHHI, UHTEPIPETUPOBAThH PE3YJIbTAThl HAOIIOICHUI,

3)  chopmMupoBaTh HaABBIKM MPOBEACHUS MNPOCTECHIIMX  OHOJOTHUYECKUX
AKCIIEPUMEHTATBHBIX HCCIIEIOBAaHUMN ¢ COOJIIOJIEHHEM TIPaBHIJI O€30IacHOT0 OOpalieHus
c 00beKTaMU U 000pYOBaHUEM;

4)  pa3BUTh yMEHUS UCIOJIH30BATh HH(OPMAIIHIO OMOJIOIMYECKOTO XapaKTepa 13
Pa3TUYHBIX UICTOYHUKOB;

5)  chopmupoBaTh yMEHHs POTHO3UPOBATH MOCIEACTBHS CBOCH JCSITEIBHOCTH
[0 OTHOILEHHUIO K OKpY’Kalollell cpene, COOCTBEHHOMY 370pOBBIO; OOOCHOBBIBATh U
coOr01aTh MEPHI PO HUITAKTUKY 3a00IEBaHU.

6) chopMUpOBaTh MOHUMAHHUE 3HAYUMOCTH JOCTHXKCHUH OMOJIOTMUEeCKON HayKH
U TEXHOJOTUH B TMPAKTHYECKOW MESITEIHHOCTH YEIIOBEKAa, Pa3BUTUU COBPEMEHHBIX

MEJIUIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH.






1.2.2. Iliianupyemble pe3y/ibTaThl OCBOCHUS 001e00pa3oBaTe/IbHOM AMCHUIIMHBI B c00TBeTCTBHU ¢ PI'OC CIIO u Ha
ocHose PI'OC COO

Koa un
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeH Ui

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mmue’

I[I/ICIII/II'[.]'[I/IH2\pHI)Ie2

OK 01. Beibupath
CHOCOOBI PELICHUS
3amad
npodeccuoHaIbHOM
JESTEIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

CamocrosTenbHas GOPMYITUPOBKA U aKTyaIH3alys TPOOIEMBI,
€e BCeCTOPOHHUH aHanu3; OmnpeneneHne Henn JIesaTeNbHOCTH,
3aJaua mapamMeTpoB U KPUTEPUEB MX JOCTHIKEHHS,

BHeceHne KOpPpEKTHB B JIESITEIBHOCTh, OIICHKA COOTBETCTBUS
Pe3yIbTATOB IEJSM, OTICHKA PHCKOB TIOCIIEICTBHIA

TSI TETbHOCTH

[loctanoBka u (¢opMynupoBKa COOCTBEHHBIX 3a/Jad B
00pa3oBaTeNbHON JEATENFHOCTH W KH3HEHHBIX CHUTYAIHsX;
AHanu3 MOJy4eHHBIX B XOJI€ PELIEHUs 3aJauyd pe3yJbTaToB,
KpUTHYECKasl OLIEHKA WX JIOCTOBEPHOCTH, MPOTHO3UPOBAHHE
W3MEHEHU B HOBBIX YCJIOBHUSIX;

Pa3paboTka mimana pemieHuss MpoOJEMBI C YY4€TOM aHaau3a
HMMEIOIIUXCSA MaTepUATIbHBIX M HEMaTEePHAIIbHBIX PECYpCOB
OcyiiecTBiieHHe  IEJCHANIPABICHHOTO TIOMCKAa  IepeHoca
CPEICTB U CIOCOOOB ACHCTBHS B MPO(EeCcCHOHAIBHYIO CPELY;
YMeHue nepeHoCUTh 3HaHUA B TO3HABATENIbHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;
CamMocTosTensHOe OCYILIECTBIICHHE
NeSITeNIbHOCTD,  BBISBICHHE  MPOOJIEMBI,

[MO3HaBaTEJILHOM
IIOCTAaHOBKa n

c¢(hopMHUPOBAHHOCTH 3HAHWH O MECTE U POJIM OMOJIOTHH B CHCTEME
HAyYHOTO 3HaHUS; (YHKIIMOHAIHHON TPAMOTHOCTH YEJIOBEKA IS
pEIICHHS )KU3HEHHBIX TTPOOIIeM;

c(hOopMHUPOBaHHOCTH YMEHUS packpbIBaTh COJZIepKaHue
OCHOBOITOJIararomumux OHMOJIOTUYECKIX TCPMHUHOB U TOHATHH:
JKU3Hb, KJIETKA, TKaHb, OpPraH, OPraHW3M, BHJ, IONYJIALUA,
sKocucTeMa, Onorenos3, onocdepa; Mmetadbonm3m (0OMeH BEIIeCcTB
W TpEeBpalleHHe DJHEPruH), TOMEOCTa3 (caMOperyssius),
OmocuHTE3 OeiKa, CTPYKTypHas OpPTaHM3AIMs JKUBBIX CHCTEM,
JIMCKPETHOCTB, CaMOperyJsIus, CaMOBOCITPOHM3BEICHNE
(penponykuus), HACJEICTBEHHOCTD, HA3MEHYNBOCTb,
9HEPro3aBUCHMOCTb, POCT U pa3BUTHE, YPOBHEBAs OpraHU3aIHs;

c(hOpMHUPOBAHHOCTH yMEHUs pacKkpbIBaTh coJiep>KaHue
OCHOBOITOJIATAIOMIMX ~ OWOJIOTHYECKMX TEOpUH ¥ THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOM, MYTAaIlMOHHOW, HBOJIOIMOHHOM,

MMPOUCXOKACHUS ) KU3HU U YCJIIOBCKA,

c(OPMHPOBAHHOCTh YMEHHS PACKPBIBaTh OCHOBOIOJIATAIOIINE
Ouonornyeckue 3akoHsl U 3akoHoMepHocTH (I'. Menaens, T.

1 YKa3blBaloTCA IMYHOCTHbIE U MeTanpeaMeTHble pe3ynbTaTbl n3 ®roC COO (8 nocneaHel pegakumm ot 12.08.2022), popmupyemble obuLe0bpa3oBaTebHON ANCLMMNAUHOMN

2 AncumnanHapHble (NMpegmeTHble) pe3ybTaTbl yKa3biBatloTca B cooTBeTcTBUM ¢ PrOC COO (B nocneaHel pegakumm ot 12.08.2022)




dbopMmynmupoBKka COOCTBEHHBIX 3aJad B 00pa3oBaTeIbHON
ACATCIIbHOCTH U ) KU3HCHHBIX CUTYAlIHUAX,




CamocrosiTeIbHOE COCTaBJICHHUE TJIaHA PEHICHUS IPOOIEMBI C
Y4ETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MIPEATNIOYTECHUH;

OreHka MprOOPETEHHOTO OTIBITA;
OneHka HOBBIX  CHUTYallHi,

BHECEHUE KOPPEKTHB B

ACATCIIBHOCTD, OLICHKA COOTBCTCTBHA PE3YyJIbTATOB LCIIAM

Moprana, H.U. BaBunosa, 3. I'ekkensa, ®. Mromiepa, K. bapa),
I'paHUIBI UX IPUMEHUMOCTHU K ) KUBBIM CUCTCMAM;

MpUOOPETEHHE ONbITA TPUMEHEHHUSI OCHOBHBIX METOI0B HAYYHOT'O
MO3HAHMSI, UCTIOJIB3YEMbIX B OMOIOTHH: HAOIIOICHUS 1 OMTMCAHUS
JKUBBIX CHCTEM, IIPOLECCOB M SIBJIGHUM; OpraHu3aluud M
MPOBEACHUS OHMOJIOrMYECKOT0 OKCIIEPUMEHTa, BBIABUKCHUS
TUTIOTE3, BBISBICHHUS 3aBUCHMOCTH MEXKIY WCCIEAYEMBIMHU
BEJIMYMHAMHU, OOBSICHEHHS TIOJIYUCHHBIX pe3yJbTaTOB U
(dbopMyIMpOBaHUs BBHIBOJOB C UCTIOIH30BAHHEM HAYYHBIX

MOHSITUM, TEOPUI U 3aKOHOB;

Cq)OpMI/IpOBaHHOCTB YMEHUA BBIACITATH CYIIICCTBCHHBIC ITPU3HAKA
BUPYCOB, KIETOK IPOKAPUOT U DYKAPUOT; OJHOKIETOUHBIX H
MHOT'OKJICTOYHBIX OpraHrn3MoB, BHUI0B, 61/IOFGOH€HO3OB n
9KOCHCTEM; OCOOCHHOCTH TIPOIlECCOB OOMEHa BEIIECTB M
IPEBpAICHNS YHEPTUH B KJIETKe, (POTOCHHTE3a, MJIACTUYECKOT0 U
9HEPreTH4Yeckoro OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUTOZOTBOPEHHUS, PA3BUTHS U PA3MHOXKCHUS, UHIAUBUAYATIHHOTO
pa3BuTHs opraHu3Ma (OHTOreHe3a), OOPHOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO 0TOOpa, BUA000Pa30BaHMUS, MTPUCTIOCOOIICHHOCTH
OpPraHu3MOB K cpeae OOWTaHUS, BIMSHUS KOMIIOHEHTOB
9KOCHCTEM, AHTPOIIOTEHHBIX M3MEHEHWW B 3KOCHUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BEILECTB M NPEBPALICHHUE PHEPTUU B
ounocdepe;

C(l)OpMI/IPOBaHHOCTB YMCHUs pelIaTh OHOJIOrHYECKHE 3aaa4u,
COCTABJIATH I'CHOTHUIIMYCCKUC CXCMbl CKPCIIUMBAHUSA JISI PA3HBIX
TUIIOB HACJICAOBAHUS MPU3HAKOB Yy OpPTraHU3MOB, COCTAaBJIATH
CXEMbI IIEPCHOCAa BCHICCTB U OSHCPIUHM B IOKOCUCTEMAX (I_ICHI/I
IUTaHUA, ITMIICBBIC CCTI/I);




OK 02.
Hcnonn3oBarh
COBpPEMEHHBIE
CpeJIcTBa MOUCKA,

Brnanenue HaBbIKaMy MOJTy4eHHUs HUH(OPMAIMH U3 HCTOYHUKOB
pPa3sHBIX THIIOB, CaMOCTOSITEJIIBHOE OCYILECTBICHUE IIOMCKa,
aHalM3a, CHCTEMATHU3alMU M HHTEpPIpeTaluu WHPOpMAIUn
Pa3IUYHbIX BUJIOB U (POPM IMpEACTABICHUS;

c(hOopMUPOBAHHOCTH YMEHUH KPUTHYECKU OLIEHUBATh
uH(pOpMAIIO0 OHUOIOTMYECKOTO COAEPIKAHUSA, BKIIIOUYAIOLIYIO
TMICEBJOHAYYHBIC 3HAHMS M3 PA3IMYHBIX MCTOYHHUKOB (CpelcTBa
MaccoBO HH(POPMALIUU, HAYYHO-TIOMYJIIPHBIE MaTepPUAIIbI);

aHayn3a u
MHTEpPIIpETANH
uHpopmMaluu u
nH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npohecCUOHATBHON
NeSITeIbHOCTH

CozlaHue TEKCTOB B pa3IUYHbIX (opmarax c ydeTroM
Ha3HaueHUs: MHQPOpMAIMM U LEJNEeBOM ayJUuTOpPUH, BBIOOD
ONTUMAJILHOU (POPMBI IPEJICTABIICHUS U BU3YaJIU3allUu;
Hcnons3zoBanue CPEIICTB MH(OPMALIMOHHBIX nu
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B pPEIIEHUN KOTHUTHUBHBIX,
KOMMYHUKAaTHBHBIX ¥ OpraHM3allMOHHBIX  3a7a4  C
COOIIOIEHNEM TpeboBaHUH APrOHOMHUKH, TEXHUKHA
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MpaBOBBIX U
ATUYECKUX HOPM, HOPM HUH(DOPMAIIMOHHON O€3011acHOCTH

WHTEPIPETHPOBATh  JTHYECKHE  aClEKThl  COBPEMEHHBIX
HCCICIOBaHMI B  OHOJIOTMU, MEIULMHE, OHOTEXHOJOIMH;
paccMaTpuBaTh  TVIOOQJIBHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHONICHUIO K HUM
COOCTBEHHYIO MTO3UIIHIO;

c(hOpMHUPOBaHHOCTH YMEHUH’ c03/1aBaTh COOCTBCHHBIC

NUCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE OMOJIOTMYECKOM
uHpOpPMAIM M3  HECKOIBKHX  HMCTOYHHKOB, T'PAaMOTHO
UCIIOJIb30BaTh MOHATHHHBIN anmapar OMOIOTHH.




OK 04. DddexrrBHO
B3aHMO/ICHICTBOBATh
u paboTathb B
KOJJICKTHUBE U

KOMaH/JI€

Oco3HaHMe IIEHHOCTH HAy4yHOM JESTEIbHOCTH, TOTOBHOCTH
OCYIIECTBJISITh MMPOCKTHYIO U UCCIIEI0BATEIHCKYIO
NEeSTEeIHLHOCTh MHANBUYATBHO U B TPYIIIIE;

Brnanenue BugamMu JAESTENIBHOCTH TO TOJIYYEHHIO HOBOTO
3HaHUS, €r0 UHTEPIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHUTO
B Pa3JIMYHBIX YYEOHBIX CUTYALMSIX, B TOM YHCIIC IPU CO3IaHUH
Y4€OHBIX U COIIMAILHBIX POEKTOB;

[loHnMaHne W HCNOJIB30BAHME IPEUMYIIECTB KOMAHIHOM H
WHJIMBUIYyAIBHOU paOOTHI;

Br10op TemMaTHKM 1 METOJIOB COBMECTHBIX JICUCTBUH C yUETOM
0o0IMMUX WHTEPECOB ¥ BO3MOXKHOCTEH KaXJIOro dJIEHa
KOJIJICKTHBA;

[IpunaTHE 1€ COBMECTHOUM IESATEIHHOCTH, OpPTaHM3aAIUS U
KOOpJIMHAIIUS JIEUCTBUM MO €€ JOCTHKEHUIO: COCTABJICHUE
IJJaHA JEHCTBHM, pacupeniesieHue poJied ¢ y4eTOM MHEHMM
YYaCTHHKOB OOCYXKJEHUE PEe3ylIbTaTOB COBMECTHOW pPabOTHI;
OneHka KauecTBa CBOEro BKJIaJa W KaXJIOIO YYAaCTHHKA
KOMaH/Ibl B OOIIUI pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;
[IpemyioxkeHnne HOBBIX IPOEKTOB, OLEHKA HIEH C IO3UINHU
HOBU3HBI, OPHUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;
KoopnunupoBanue u BbINOJHEHUE pabOThl B YCIOBUSX
peaIbHOTO, BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO
B3aUMOJCICTBUSA

MpUOOPETEHHE OIbITA MPUMEHEHHSI OCHOBHBIX METOI0B HAYYHOTO
MMO3HAHUS, UCITOJIB3YEMbIX B OMOIOTHU: HAOIIOICHUS ¥ ONTMCAHUS
JKUBBIX CHCTEM, TPOIECCOB M SBJICHUM; OpraHu3alud W
MPOBEJICHUSI  OMOJIOTMYECKOr0  OKCIICPUMEHTA, BBIIBHIKCHUS
TUNOTE3, BBISIBICHUS 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSICHCHHS  IOJYUCHHBIX  pE3yJIbTaTOB U
(hopMynHpOBaHMS BBIBOJIOB C HCIIOJIB30BAHMEM HAyIHBIX

TIOHATHH, TEOPUN U 3aKOHOB;




OK 07.
ConelicTBOBATH
COXpaHEHHIO
OKpYyKaromen
cpensl,
pecypcocOepexeHu
10, IPUMCHSITh
3HaHUs 00
W3MCHCHHUH KITMMAaTa,
TIPUHITATIBI
OEepeKITUBOTO
MIPOU3BOJICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYAHBIX
CUTYaIUIX

ChopMUPOBaHHOCTh JKOJIOTHYECKON KYJIbTYPHI, NOHUMaHHE
BJIMSIHUS COLIUAIBHO-3KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE
MPUPOJHONH M COLMAIBHOM Cpenbl, OCO3HAHME TII00ATHLHOTO
XapakTepa 3KOJOTHYECKUX Ipo0IieM;

[InanupoBaHue M OCYLIECTBICHUE ACUCTBUN B OKpPYXKaroleH
Cpele Ha OCHOBE 3HAHMA LEJIEed YCTOMYMBOTO PA3BUTHSA
YeJI0BEYECTBA;
AKTHBHOE  HENPHUATHE
OKpYKarollen cpene;
YMeHue nporHo3upoBaTh HEOIAroONpUSTHBIE SKOJIOIMUECKHE
MOCJIEACTBUS IPEANPUHAMAEMBIX JIEHCTBUH, IPEIOTBPAILATh

JICUCTBUM, TNPUHOCAIIUX  Bpel

HX;

PaCHIHpeHHe OIIbITa JCATCIIBHOCTH 9KOJIOTHISCKOM

HaIpaBJICHHOCTHU

c(OpPMHUPOBAHHOCTD YMEHHSI IPUMEHSTh [TOJTyYCHHBIC 3HAHUS IS
OOBSICHEHHsSI OWOJIOTUYECKUX TIPOLIECCOB W  SIBJICHUH, sl
NPUHATHS TPAKTUYECKUX PELICHUH B IMOBCEIHEBHOW KH3HH C
1eNbI0 oOecriedeHus: 6e30MacHOCTH CBOETO 3/10POBbSI M 3710POBbS
OKpY)KAIOIIUX JIOACH, COOMIOJCHHs 30pPOBOr0 00pasa >KHU3HH,
HOPM I'PAMOTHOT'O TIOBE/ICHUSI B OKpY>Karolle MpUpOIHOM cpele;
NOHUMAaHUE HEOOXOAMMOCTH  HCIIOJIb30BAHUS  JOCTHIKCHHI
COBPEMEHHOW OMOJIOTHH M OMOTEXHOJIOTUH UIS PallMOHAIBLHOTO
MPUPOJIONIOIB30BaHUS;




2. CTPYKTYPA U COJAEP) KAHUE OBIIIEOBPA3OBATEJIbHOM

JUCHUATIUHBI

2.1. O0beM AUCHUIINHBI M BBl Y4eOHOM

padoThI

Bua yueoHoii paboThl

O0BeM B yacax

. 72
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI
B T.4.
72
OcHOBHOE coJep:KaHHe
B T. 4..
TEOPETHUYECKOE 00yIeHNE 40
B T.4. TPO(HeCCHOHATFHO-OPUEHTHPOBAHHOE COJICPIKaHUE 2
MPAKTUYECKHUE 3aHATHS 20
B T.4. TPO(HECCHOHATBHO-OPHEHTHPOBAHHOE COJICPKaHNE 8
nabopaTopHbIe 3aHATUS 4
B T.4. TPO(HECCHOHATBHO-OPHEHTHPOBAHHOE COJICPIKaHNE 2
KoutpoJsbHas pabora 6

IIpome:kyTounas arrecrauus (AuddepeHuMPOBAHHDbIN 3a4eT)




2.2. TemaTnueckunii NJIaH U cOeP:KaHUE IUCIUNINHBI

HaumenoBanue pa3aeioB u
TEM

Conepxxanue y4eOHOro Marepuajia (OCHOBHOE H MPO(decCHOHAIBLHO-OPHEHTHPOBAHHOE),
JadopaTopHbie M IPaAKTHYECKHE 3aHATHS, NIPUKJIATHOH MOAYJIb (IIPH HAJTUYHUN)

O0nLeM
4acoB

®opmupyemMble
KOMIIeTEHIUH

1

2

4

Pa3nea 1. Kierka — cTpyKTYpHO-(pYHKIMOHAJIbHASI ANHULA KUBOT'0

18

Tema 1.1.

buosorus kak Hayka.
OO0mas xapakTepucTukK a
KU3HH

OcHoBHOE Coa€cpiKaHue

Teopernyeckoe o0yueHue:

1-2

CoBpemeHHbIe 0Tpaciii OMOJIOrMYecKUX 3HaHUM. CBSA3b OHMOJIOTUU C IPYTMMH HayKaMHu:
ouoxumusi, Onodusuka, OMoHNKa, reHoreorpadus u ap. Posb u mecto 6uonoruu B
(hopMHUpPOBaHUM COBPEMEHHOI Hay4YHOUH KapTUHBI MUpa. Y POBHHU OpraHU3alluy >KUBOM MaTepuu.
OO6mrast XxapaKTepUCTHKA KU3HU, CBOMCTBA )KUBBIX CUCTEM. XUMHUUYECKHI COCTAB KJIETOK.

OK 2

Tema 1.2.

CTpyKTYPHOPYHKIIHOHAJIBH
asi OpraHu3aNus KJIeTOK

OcHoBHOE conepxaHue

Teoperuyeckoe odyueHue:

3-4

Knerounas teopus (T. llIBann, M. lneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM
KJIETOYHOU TeOpUHU. THUIBI KIETOUYHOW OPTaHU3AIUU: MPOKAPUOTHYECKUN U SYKAPUOTHYECCKUM.
OAHOKIIETOUHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpOeHHE MPOKAPUOTHUECKOMN KIETKH.
Crtpoenue sykapuoTudeckoi kietku. Hexnerounsie popmel s)xu3Hu (BUPYCHI, OakTepruodarn).

JlaGopaTopHble 3aHATHS:

5-6

[TpuoOpeTenne onpiTa MPUMEHEHUS! TEXHUKH MUKPOCKOITMPOBAHUS TIPH BBHITIOJHEHUU
J1a00paTOPHBIX padOT:
JlaGopaTopHas
1. JIaGopartopHas padota «CTpoeHue KIEeTKH (pacTeHus, )KUBOTHBIE, TPUObI) U KIIETOUHBIE
BKJTIOYCHUS (KpaxMmall, KapOTHHOMIbI, XJIOPOILIACTHI, XPOMOTLIACTHI)»
[ToaroToBKa MUKpOIIpENapaToB, HAOIOICHUE C TOMOIIBIO MUKPOCKOTIA, BBISIBIICHHE PA3ITUYUN
MEX]ly U3y4aeMbIMU 00beKTaMH, (POPMYITHMPOBAHUE BHIBOJIOB

IIpakTHYecKue 3aHATHSA:

BI/IPYCHLIG u 6aKTepI/IaJIBHBIe 3a00JIeBaHUs. O6H.[I/Ie MMPUHIUIIBI UCTIOJIB30BaHUS JICKAPCTBCHHBIX
BCIICCTB. OcobeHHOCTH MMPUMCHCHU aHTHOMOTHKOB. Hpe,[[CTaBJ'ICHI/Ie YCTHBIX COO6IH€HHI>'I C
npeseHTauI/Ieﬁ, MOATOTOBJICHHBIX IO NNCPEYHIO HCTOYHUKOB, pPCKOMCH/IOBAHHBIX
npenoaaBaTeiicM

OK-1
OK-2
OK -4




Tema 1.3. OcHoBHOe coepkaHue 4 OK-1
CTpyKTypHO- Teopernueckoe o0y4yenune: 9-10 OK -2
¢pynkunonansH | Xpomocomuas treopus T. Moprana. CtpoeHure XxpoMocoM. XpOMOCOMHBIN HA00p KIJIETOK, TOMOJIOTMYHBIE U
ble (PAKTOPbI HErOMOJIOTMYHBIE XPOMOCOMBI, TaIJIOUIHBIN U AuIUIouHbIH Habop. Hykneunnoswie kucnotsl: JJHK, PHK
HACJIEJICTBEHHOC | HAXOXICHUE B KIIETKE, UX CTPOCHHUE U PyHKIMH. MaTpryHbIe TIPOIIECCHI B KIETKE: PEIIMKANNs, ONOCHHTE3
™ Oenka, perapanus. ['eHeTHUECKUil KOJ U €ro CBOMCTBA.
IIpakTHYecKue 3aHATHS: 11-12
Pemenue 3a1a4y Ha onpeesieHne N0cae10BaTeIbHOCTH HYKJIEOTHA0B, aMUHOKHUCIIOT B HOPME U B Cllydae
M3MEHEHHUs MOCIe10BaTeabHOCTH HyKieoTn0B JIHK.
Tema 1.4. OcHoBHoOe coJep:kaHue 2 OK-2
Oo0men BemecTB | Teopernyeckoe odydeHue: 13-14
U NpeBpalIeHuE | [JonaTtre MeTab0IM3M. ACCUMUIISIINS U JUCCUMUIISIITUS — JIBE€ CTOPOHBI MeTabosm3Ma. Tumsl oOMeHa
JHEPruu B BEIIECTB: aBTOTPOPHBIN U reTepoTpodHBIN, a3poOHBIN 1 aHa’poOHBIH. [TnacTuueckuit oOmMeH. POTOCHHTES.
KJIeTKe XeMOCHHTE3.
Tema 1.5. OcHOBHOE co/lep:KaHue 2 OK -2
KuzHeHHbIA Teopernyeckoe o0y4enue: 15-16 OK-4
IHUKJI KJICTKH. Knetounslii uki, ero nepuoapl. MUTO3, €ro CTaauu 1 MPOUCXOASIINE TPOLecChl. buonornueckoe
Muto3. Meiio3 3HaYeHue MuTo3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meito3e. Kpoccunrosep. buonornueckuit
CMBICJI M€eio3a.
KonTpoabHast MonekysapHbI ypOBEHb OPraHU3alUuu KUBOTO 17-18
padora
Pa3nen 2. Ctpoenne u GyHKIMU OPraHu3Ma 20
Tema 2.1. OcHoOBHOE co/lep:KaHue 2 OK-2
Crpoenne Teopernueckoe o0yueHue: 19-20 OK-4
Opranusma MHOTOKJIETOYHbIE OPTaHU3MbI. B3aMOCBS3b OPraHOB U CUCTEMBI OPraHOB B MHOTOKJIETOYHOM OpPraHu3Me.
I'omeocTas opranusma u ero nojaepKaHue B MIPOLECCE KU3HEAEATENBHOCTH.
Tema 2.2. OcHoBHOE coaepkaHue 2 OK-2
Teoperudeckoe odyueHue: 21-22




D opmbl ®opMbl pa3MHOXKEHHSI OpraHu3MoB. becrnosnoe u moyioBoe pazMHOKeHHE. Bubl 6ecronoro pa3MHOXKEHHUS.
Pa3MHOKeHUs [TonoBoe pazmHoxkeHue. ['amerorenes y >kuBoTHbIX. Criepmarorenes u ooreHes. CTpoeHHe MOJOBBIX
OpPraHu3MOB kjeToK. OmIo10TBOpEHUE.
Tema 2.3. OcHoBHoOe coepkaHue 2 OK-2
Teopernueckoe o0yueHue: 23-24 OK-4
Onrorenes NunuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUOTEeHE3 U ero cTtaauu. [locTaMOpuoHaIbHBINA IEPHO/I.
pacTeHuii, Crannu mocTaMOpHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX | yenoBeka. [IpsiMoe 1 Hempsimoe pa3BHTHE.
KMBOTHBIX U buonoruueckoe crapenue u cmepth. OHTOTEHE3 PaCTCHUIA.
yeJioBeKa
Tema 2.4. OcHoBHOE coep:kaHue 4 OK -2
3akonomepHoCT | Teoperuyeckoe oGydeHue: 25-26 OK-4
u HacjaenoBaHust | OCHOBHbIE MOHATHS F'€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl . Menaens
(MoHOTHOpPHIHOE ¥ OJUTHOPHUIHOE CKpenluBaHue). B3aumoneiictBie reHoB.
I[IpakTnuyeckue 3aHATHSA: 27-28
Pemenue 3a1ay Ha onpe/eneHrne BEpOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MMPU3HAKOB ITPH MOHO-,
IIM-, IOJIMTUOPUAHOM M aHATU3UPYIOIIEM CKPEUIMBAHUU, COCTABICHUE TeHOTUITMUYECKUX CXEM CKPEIIMBAHUS
Tema 2.5. OcHOBHOE co/lep:KaHue 4 OK-1
Cuenuiennoe Teoperuyeckoe odyueHue: 29-30 OK -2
HacJieloBaHue 3akonbl T. Moprana. CueruieHHOE Hacae0BaHUe 'eHOB, HapylleHue cierienus. HacnenoBanue
NPU3HAKOB MIPU3HAKOB, CLICTICHHBIX C [T0JIOM
IIpakTHYeckue 3aHATHSA: 31-32
Pemenue 3a1ay Ha onpeeieHne BepOATHOCTH BOZHUKHOBEHUS HACIIEACTBEHHBIX IPU3HAKOB MIPH
CIIETJIEHHOM HAaCJIeI0BaHUU, COCTaBJICHUE TeHOTUIMHYECKUX CXEM CKPEIMBaHUS
Tema 2.6. OcHoOBHOE cojlep:KaHue 4 OK-1
Teopernueckoe o0yueHue: 33-34




3akoHomMepHocT | M3MeHUMBOCTH IpHU3HAKOB. BHbl N3MEHUYMBOCTU: HACIECACTBEHHAs U HEHACIIEACTBEHHAs. 3aKOH OK-2
¥ M3MEHYHMBOCTH | TOMOJIOTHYECKUX PAI0B B HacieAcTBeHHOU n3MenunBocty (H.M. BaBunos). Myranuonsas teopus OK-4
W3MEHUYMBOCTU. Bl MyTanuii 1 TpuYMHbI UX BOZHMKHOBEHUA. KapnoTun yenoseka. HacnenctBenHnsie
3a00JieBaHMs YellOBEKa. [ €HHbIC U XpOMOCOMHBIC 00JIe3HH YeioBeKa. boJie3Hu ¢ HaCIeICTBEHHOM
MPEAPACIIOIOKEHHOCThIO. 3HAYECHUE MEAUITUHCKON TeHETUKHU B MPEAOTBPAICHUN U JICUSHUH T€HETUIECKUX
3a00JIeBaHMId YeJI0BEKa
IIpakTHyeckue 3aHATHA: 35-36
Pemenue 3agau Ha onpezaeneHue TUMA MyTalluu NpH Mepeaaye HacleACTBEHHBIX NMPU3HAKOB, COCTABIEHUE
TEHOTHUITUYECKUX CXEM CKPEITUBAHUS
KonTpoabnasn 37-38
Crpoenue u GyHKLIMN OpraHu3Ma
pabora
Pasznea 3. Teopusi 3BosIIOLMH 6
Tema 3.1. OcHoBHOE coep:KaHue 2 OK -2
Hcropus Teopernueckoe o0yueHue: 39-40 OK -4
IBOJIIOIHOHHOTO | TTepBrie sBomtornonHbIe KoHIenuU (JK.Bb. Jlamapk, XK.JI. Brodgdon). DBomormonnas teopus Y. lapsuna.
YHEHM. CHHTETHYECKAS TEOPHS FBOIIONNHI U €€ OCHOBHBIE TIOJIOKCHHS.
Mukpossomonn MuxkposBosmtorus. [Tomyssius Kak aIeMeHTapHasi €IUHUIA 3BOTIONUH. [ eHeTHuecKrne OCHOBBI SBOJIIOLIUU.
i DOneMeHTapHbIe (aKTOPHI IBOTIONNU. ECTEeCTBEHHBIN 0TOOp — HAITPABJISAIONTUH (HAaKTOP IBOJIFOIHIH.
BunooOpa3oBanue kak pe3ylbTaT MUKPOIBOIIOIUH.
Tema 3.2. OcHOBHOE cojlep:KaHue 2 OK-2
MakpossoJonn | Teoperuueckoe 00ydeHue: 41-42 OK-4
f1. Maxkpossosmtorusi. DopMbl 1 OCHOBHBIE HanpaBieHus Makpolsoitoiuu (A.H. Cesepros). [1ytu
BosnnkHoBenue JOCTHXKEeHHs Ouosiornyeckoro nporpecca. Coxpanenue 6mopazHooOpasus Ha 3emiie.
" pa3BnTn; 'unoTe3b!l ¥ TeOpUU BO3HUKHOBEHUS KM3HH Ha 3emiie. [losBneHNe MepBhIX KJIETOK U UX IBOJIOIHSL.
ARHSHI Ha Semae [IpoxapuoTs! u 3ykapuoThl. [IponcxoxaeHre MHOTOKIETOYHBIX OpraHiu3MOB. BO3HUKHOBEHHE OCHOBHBIX
LapCTB AYKapHOT.
Tema 3.3. OcHoBHOeE coep:xaHue 2 OK -2
Teoperudeckoe odyueHue: 43-44 OK-4




IIpoucxoxaenue
YeJI0BeKa —
AHTPOIIOreHe3

AHTpPOTOJIOTHS — HayKa 0 yenoBeke. CUCTEMaTHYECKOE T0JIOKEeHHE yenoBeka. CXOACTBO U OTIMYMS
YeloBeKa ¢ )KMBOTHBIMH. OCHOBHBIC CTa/IMM AaHTPOIIOTCHE3a. DBOJIIOLUS COBPEMEHHOTO YeI0BEKa.
UYenoBedeckre pachl U MX €AMHCTBO. BpeMst v TyTH pacceNeHus YeI0BeKa 1o TUIaHeTe.
[Tpucroco6aeHHOCTh YeTIOBEKa K Pa3HBbIM YCIOBHUSM CPE/IbI.

Pa3nes 4. dxoJiorus 18
Tema 4.1. OcHoBHOE coep:kaHue 2 OK-1
Ikoaoruvyeckue | TeopeTnueckoe o0ydeHue: 45-46 OK-2
dakTopsl n Cpenpl 0OuTaHUs OPraHU3MOB: BOJ/IHAsA, HA3EMHO-BO3/AYIlIHAs, TOUBEHHAs, BHYTPUOPTaHU3MEHHAs. OK -7
CpeEnbl KUIHU OU3NKOXUMHUYECKHNE OCOOEHHOCTH cpesl 00uTaHus opranu3mMoB. [IpucnocobaeHnss OpraHu3MoB K KU3HU B
pas3HbIx cpenax. [lonsTre sxonorudeckoro (akropa. Knaccudukarus sxonornueckux Gpakropos. [IpaBuio
muanmyMma 0. JIubuxa. 3akon TonepantHoct B. lendopna.
Tema 4.2. OcHOBHOE coep:KaHue 4 OK-1
HMomynsiust, Teopernueckoe ody4eHue: 47-48 OK -2
coo0uIecTBA, DKOJIOTMYECKasi XapaKTepUCTHKa BUJA U TOMYJIALUU. DKOJOTHYECKAsi HUILIA BUA. DKOJIOTUYECKUE OK -7
IKOCHCTEMBI XapakTepUCTHKHU nonyssiiui. CooOIecTBa U IKOCUCTEMBI. brolieHo3 u ero cTpyktypa. CBsi3u MEXIy
opranuzMamu B 6uoneHo3e. CTpyKTypHble KOMIIOHEHTbI 3KOCHCTEMBI: IPOAYLIEHThI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BemecTB ¥ OTOK 3HEPTUM B SKocucTeMe. Tpoduueckre ypoBHH.
IIpakTHYecKkue 3aHATHSA: 49-50
Tpoduueckue nenu u cetu. OCHOBHBIE OKA3aTENIN 3KOCUCTEMBI. buoMacca u npoayKuus.
DKoJornyeckue NupaMuibl yrces, 6uomaccsl ¥ 3Hepruu. [IpaBuiio nupamuibl SHEPrHUH.
Pemenue npakTHKO-OpHEHTHPOBAHHBIX PACUYETHBIX 33/IaHUH M0 IEPEHOCY BELIECTBA M YHEPTUH B
IKOCHUCTEMAX C COCTABJICHHE TPODUUECKUX LeNeil U mupamMus OMOMACChl K SHEPTHU
Tema 4.3. OcHoOBHOE cojlep:KaHue 2 OK-1
Buocdepa - ruaodanbHas | Teoperudeckoe odyuenme: 51-52 OK -2
IKoJIorHveckasi cucreMa | buocdepa — xuBas obosouka 3emnu. Pazsutre npeacrasienuit o 6uocdepe B Tpyaax B.1. OK-7

Bepnanckoro.

Ob6nactu 6uocdeps! U ee KOMIOHEHTHI. JK1BOE BelecTBo 6uocdeps! U ero GyHKIUH.
3aKOHOMEPHOCTH cyliecTBoBaHMs 6nocdeprl. OcobeHHOCTH Onochepsl Kak ri00anbHON
9KOCUCTEMBI.

JluHamuyeckoe paBHoBecue B Orocdepe. KpyroBopoTs! BelecTB 1 OMOre0XUMHUECKUE IIUKJIBI.




I'moGanbHbIE HKOJIOTHYECKUE TPOOIIEMbI COBPEMEHHOCTH

Tema 4.4. Bansinue
AHTPOINOT €HHBIX
(¢akTopoB Ha Ounochepy

OcHoBHOE Coa€cpiKaHue

TeopeTuquRoe oﬁyqelme:

53-54

AHTpOTIOTeHHBIE BO3/IeHCTBHSI HA Onocdepy. 3arpsi3HeHHs KaK BUJ aHTPOTIOT€HHOTO BO3JICHCTBUSI.
AHTponoreHHsle BO3/IeHCTBUS Ha aTMocdepy. BosnelicTBus Ha rugpocdepy. BosaelictBus Ha
auTocdepy. AHTPOIIOTEHHBIE BO3ICHCTBUS Ha OMOTHYECKHE cooOIIecTBa. YTIIyOJIeHHO U3y4atoTcs
OTXOJIbI, CBSI3aHHBIE C OTIPEACIIEHHON TIpodeccueil/cnenuaibHOCThIO

IIpakTHYecKkue 3aHATHSA:

55-56

[IpakTuueckoe 3ansTHe «OTXOBI MPOU3BOCTBA»

*B ToM 4yucie npodecCHOHATBHO-OPHEHTHPOBAHHOE CO/IePKAHUE IPAKTHYECKOI0 3aHATHS

[Mpaktndeckoe 3ansTHe «OTXOABI MPOU3BOJCTBa». Ha ocHOBE (hemepambHOTO
KJIacCU()MKAIMOHHOTO KAaTaJIoTa OTX0JI0B ONPENENIATh KIacC OMACHOCTH OTXOJIOB; arperaTHoe
COCTOSIHUE B (U3NUYECKYIO (DOPMY OTX0/I0B, 00pa3yromuxcs Ha paboueM MecTe / Ha dTamnax
MIPOU3BOJICTBA, CBSI3aHHBIC C OIIPECIICHHON MPodeccHell/crenaabHOCThIO.

OK-1
OK-2
OK-4
OK -7
IIK ...

Tema 4.5. Bausinue
COLMATbHOIKOJIOTHYECKHX
¢akTopoB Ha 310pOBbeE
yeJioBeKa

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue:

310poBbe U ero cocTapisitomue. GakToppl, HOJOKUTEIHHO U OTPULIATENILHO BIUSIONIKE HA
opranusM yesoBeka. [Ipo0GiemMa TeXHOT€HHBIX BO3JICHCTBUI Ha 310pOBbE YeIOBEKa
(27eKTpOMAarHUTHBIE TOJIs, OBITOBAsE XUMHUSI, U30BITOUHBIE IIYMBI, paHalys U T.11.). AanTaius
opranmu3Ma uesnoBeka K ¢akropaM okpyxkaromei cpensl. [IpuHimne hopmMupoBaHus
310poBbecOeperaroiero nopeaeHus. Guznyeckas akTUBHOCTD U 3/I0poBke. broxumuueckue
ACTEKThl PAllHOHATBHOTO TUTAHHUSL.

57-58

JlaGopaTopHble 3aHATHS:

59-60

OK -2
OK -4
OK -7
IIK ...




JlaboparopHas paboTa Ha BEIOOD:

1. Jlaboparopnas paboTa «YMCTBEHHasI pab0TOCTIOCOOHOCTHY
OBnaseHre METOJaMH OIIPEICTICHISI MOKa3aTeel yMCTBEHHOM paboTOCIOCOOHOCTH, OOBSICHEHHE
MOJIyYEHHBIX PE3yabTaTOB U (OPMYIUPOBAHUE BHIBOJOB (TTMCHMEHHO) C MCIIOJIb30BAaHHEM HaY9IHBIX
IIOHATHH, TCOPUH U 3aKOHOB

2. Jlabopatopnas pabora «Bnusaue abnotndeckux (pakTopoB Ha 4eJIOBeKa (HU3KUE U BBICOKUE

TEMIEPATYPHI)»

N3yueHne MexaHU3MOB aJanTalliy OpraHu3Ma 4eJ0BeKa K HU3KUM M BBICOKHM TeMIIepaTypaM 1

00BsICHEHHE MOTYUYEHHBIX PE3YIbTATOB U (POPMyIIHpOBaHHE BHIBOJOB (TMCHbMEHHO) C UCIIOJIb30BAHUEM
Hay4YHBIX IIOHATHH, TEOPUI U 3aKOHOB

*B Tom unciie npogeccHoHaIbHO-OPHEHTHPOBAHHOE COIeP:KaHMe JJAa00PATOPHOTo 3aHATHS

B kagecTBe TpUITEpPOB CHIKAIOMUX PAOOTOCIIOCOOHOCTD UCIOJIB30BaTh YCIOBHS OCYILECTBIECHUS
podeccoHabHOM IeATENbHOCTH: IIIyM, TEMIIEpaTypa, pu3ndeckas Harpyska u T.J

KonTpoabnas 61-62

TeopeTnueckue acreKThl YKOJIOTUH
padora
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAepKaHMe (COMePKAHUE TPUKJIIATHOTO MOXYJISA)
Pa3nen S. buoJiorusi B :KU3HH 8 OK-1
Tema 5.1. OcHOBHOE co/lep:KaHue 4 OK -2
buorexHooruu | Teoperuueckoe copepKaHHe: 2 OK-4
B HKU3HH buoTtexHoorus kak Hayka ¥ Ipor3BoAcTBO. OCHOBHBIE HAIPABJICHUS COBPEMEHHONW OMOTEXHOJIOTHH. 63-64 IK ...
KaKIoro Meroapl 6uotexHosiorud. OOBEKTH OMOTEXHOJIOTUHA. DTHKA OMOTEXHOJIOTMUYECKUX Y TEHETUYECKIX

JKCTIIepUMEHTOB. [IpaBuiia morcka u aHaM3a OMOIKOIOTHIECKON HH(DOPMAIUK U3 PA3IMYHBIX HCTOUHUKOB

(HayuHas 1 yueOHO-Hay4YHasl IUTepaTypa, CpeICTBa MaccoBoi nHpopMaruu, cetb IHTEpHET U Ipyrue).

IIpakTHYeckne 3aHATHSA: 2

Keiicbl Ha aHanu3 nHGOPMAIIUN O HAYYHBIX JOCTHXKEHUSX B 00JIACTH M'€HETUYECKUX TEXHOJIOTUH, 65-66

KJIETOYHOM MHXEHEPUH, MUILEBbIX OMOTEXHOJIOTHiA. 3aluTa Kelca: IpeCTaBlIeHne Pe3yIbTaTOB PELICHHUS

KelicoB (BBICTYILJICHHUE C MIPE3EHTAINEH )

*B Tom uHcie npogeccHOHATBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHHe MPAKTHYECKOr0 3aHATHS 2

Tema 5.1 obs3aTenbHa A1 U3y4EHUS CTYICHTaMU BceX MpodeccHil/cnennansHocTen
Tema 5.2.1. BHOTeXHOJI0TMHM B NPOMBINLIEHHOCTH (JUIA YKPYIIHEHHBIX rpynn npodeccuii/cnenuanbuocreii 08.00.00 4 OK-1
Tema 5.2.1. OcHoBHOe coaepkaHue 4




buorexnosioruun | IlpakTuyeckue 3aHATHA: 4 OK-2
OK-4

B Pa3BuTHe NpoMBIIIIEHHOW OMOTEXHOJIOTHI U €€ IPUMEHEHHUE B )KU3HU YEJIOBEKa, IOUCK U aHaJIU3 67-68 IIK ...
NPOMBINLIEHHOC | yH()OPMAIIUU U3 PA3IMYHBIX HICTOYHUKOB (Hay4YHas U y4eOHO-HAay4dHas JUTEpaTypa, CPeICTBA MaCCOBOM
™ nHpopMmanuu, cetb IHTEepHET U apyrue)

Keticpl Ha aHanu3 nHMOpPMAIMK O PA3BUTHH MPOMBIIIJICHHOW OMOTEXHOJIOTHA (TI0 TPYIIIam)

3amura ketica: [IpencraBieHne pe3ynbTaToB pemieHUs KeHCOB (BBICTYIUICHUE C TIPE3CHTAIEH ) 69-70
IIpomexyTouna 71-72
a1 arrecrauud no | JludbdepeHurpoBanHblii 3a4eT
AUCHUILINHE
Bcero: 72




3. YCJIOBUSI PEAJIU3AIIMU TIPOT'PAMMBI OBIIEOBPA3OBATEJIBHOM
JAUCHUIIJIMH
3.1. lnsa peanu3anuy nNporpaMMbl AHCHHILIMHBI 10JKHBI OBITH NPeyCMOTPEHbI
cjeAyolue crenuajbHble MOMelleHus

Kabuner «buonocuu», ocHalieHHBIM 00OpyIOBaHUEM: MeOenb, JOCKa, Me,
HarJIgIHble T0cOOusl (KOMIUIEKThl Y4E€OHBIX TaONuL, IUIAKAaTOB), TEXHUYECKUMU
cpencTBaMu OOYyYEHMs: KOMIBIOTEP C YCTPOMCTBAMHM BOCIPOM3BEIEHUS 3BYKa,
MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C HIKPAHOM, YKa3Ka-MPE3eHTEP AJIs MPE3CHTALUN.

JlaGopatopusi, ocHalieHHass O0O0OpyIOBaHUEM JMJid TPOBEICHUS 3aHATUM:
MUKPOCKOIBI, CEKyHJIOMEpP, TOHOMETP, J1abopaTtopHas nocyna (MpoOUpKH, MOACTABKH
JUIsE TPOOUPOK, MHUHIIETHI, MECOK, CTYNKH C MECTUKAMH, MPEIMETHbIE U MOKPOBHBIE
CTeKJa, CTEKJISHHbIE NaJOYK{, NpernapoBajbHble WIJbI, (UIbTpPOBajbHAsA Oymara
(canderku), crakaHbl) TUIIEPTOHUYECKUI pacTBOp XJjopuia HaTpusi, 3%-HbII pacTBOP
NEePOKCHIa BOJIOPOJIA, PACTBOP 012 B HOAMCTOM KaJluH, TIUIEPUH, KITyOHH KapTodens,
JUCT DJI0/ICM KaHAJCKOM, TUIOJ psIOMHBI OOBIKHOBEHHOW (psIOMHBI MM TOMAaTa), JYK
penyarelii, pa3BeeHHbIE B BOJIE APOAOIKH);

3.2. HudopmanuonHoe odecnevyeHne peajn3anuu NporpaMmmbl
Jlns  peanuzaniiu  TporpaMmbl  OMOnMoTeuHbIH  (oHJ — oOpa3oBaTeIbHOMN

OpraHM3alMd JODKEH WMETh TICUaTHBIE W/WIM JJIEKTPOHHBIE O0pa3oBaTelbHBIC M
MHPOPMAIIMOHHBIE pecypchl, pekomeHaoBaHHbie DYMO, miis HCIONB30BaHUA B
o0Opa3oBaTeIbHOM TIpOIECCe, HE CTapiie ISTH JeT C MOoMeHTa wusfgaHus. [lpwu
dbopmupoBanun 6nbIMOoTEUHOT0 (hoHAA 00pa30BATEIIHLHON OpraHu3aIell BRIOUpaeTcs
HE MEHEE OJHOTO W3JIaHWs W3 TICPEUYHCICHHBIX HWKE IMEYATHBIX W3JaHUN H (W)
QJIGKTPOHHBIX H3JIaHWH B KAayeCTBE OCHOBHOTO, IMPH 3TOM CIIMCOK, MOXXET OBITh
JIOTIOJTHEH HOBBIMU M3IaHHSIMH.

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA3OBATEJBHOM ITUCHUIJIMHBI

KoHTpoJib U oueHKa pe3ylbTaTOB OCBOCHUSI 00111€00pa30BaTeIbHON TUCIIUILIMHBI
PaACKpBIBAIOTCS Yepe3 NUCIHUILUIMHAPHBIC PE3YNIbTAaThl, HANPABICHHbIE Ha (OPMUPOBAHUE
001X 1 MpoecCHOHATBHBIX KOMIIETSHITNH TI0 pa3/iejaM U TeMaM COJIep KaHus Y4eOHOTO
Marepuana.

Oo0masn Paznen/Tema THun ol eHOYHBIX MEePONPUATHIA
KOMIIeTeHI Ul




Pasznen 1. Kinerka —
CTPYKTYPHO-
(pyHKuHOHAILHASA eIMHMIIA
*KHBOI0

KonrponsHas padora
“MonexkyspHbIii YpOBEHb
OpraHu3alum >KMBOro”

OK -2

buonorus xak Hayka. O0mmas
XapaKTEPUCTUKA KU3HU

3arosiHeHre TabIHIIBI C OTIMCAaHUEM
METOJI0B MUKPOCKOTIMPOBAHUS C UX
JOCTOMHCTBAMH ¥ HEJJOCTATKAMHU.
3anonHeHue Tadbauiel «Bkiaa yueHbIx
B Pa3BUTHE OMOJIOTHUM»

3arnoTHeHHE CPABHUTEIHLHOM TAOIUIIBI
CXOJICTBA Y Pa3JIMYMI )KMBOTO U HE

KHUBOTO

CrpykTypHO-(yHKIIMOHATIbHAS
OpraHu3anus KJIeToK

OuenuBaemasi AUCKYCCHs IO BOIIpOCam
JEKIUU

Pa3paboTka MeHTaIbHON KapThl IO
KJIaCCU(UKAIUU KIETOK U UX CTPOEHUIO
Ha TPO- U SYKAPUOTHUECKUX U TI0
apCcTBaM B MUHU TpYIIax
Brinonnenue u 3amura 1a00paTOPHBIX
pabor:

«CtpoeHue KJIETKH (pactenus,
JKUBOTHBIE, TPUOBI) W KIETOYHBIC
BKJIIOUEHUS (Kpaxmall, KapOTUHOU/IBI,
XJIOPOILIACThI, XPOMOTLIACTHI)»
[IpakTnueckoe 3austue. [Ipeacrasnenne
YCTHBIX COOOIIEHUH ¢ TIPEe3EeHTAIIUCH,
MOATOTOBJIEHHBIX MO MEPEUHIO
UCTOYHUKOB, PEKOMEHIOBAHHBIX
npernoaBaTesieM

OK-1
OK-2

CtpykTypHO-(YHKIIMOHATIEHBIE
(hakTOpbHI HACIIEJICTBEHHOCTH

®poHTaJIBbHBINA OITPOC

Pa3paboTka rioccapus

Pemenuie 3aa4 Ha onpezeneHue
MOCIIEZI0BATEILHOCTH HYKJICOTHU/ OB,
AMUHOKHCIIOT B HOPME U B ClIydae
M3MEHEHHUS MOCIe0BaTeIbHOCTH
Hykneorunos JJHK

OK -2

OOMEH BelecTB U
IPEBPAICHUE SHEPTUHU B KICTKE

OpoHTANIBHBIN 0IIPOC
3anojaHeHne CPaBHUTEIHLHOM TaOIUIIBI

XapaKTCPUCTUK THUIIOB oOMeHa
BCIICCTB

OK -2
OK -4

JKM3HEHHBIN UK KIETKH.
Muro3. Metios

OO6cyxeHne Mo BOpocaM JIEKIUH
Pa3paboTka eHTbI BpeMEeHU
YKU3HEHHOTO LIMKJIa

Pa3nen 2. Ctpoenue u
(pynkuuu opranuszma

Kontponenas pabora “CtpoeHue u
¢GyHKIIMN Oopranusma’




OK -2
OK-4

Crtpoenue opranuzma

OnenuBaemas auckyccusi Pazpabotka
MEHTAJIbHOM KapThl TKAaHEH, OPraHOB
Y CUCTEM OPraHOB OPraHU3MOB
(pacTeHus1, )KUBOTHbIE, UEIIOBEK) C
KpPaTKOM XapaKTEPUCTUKON

X QyHKINN

OK-2

DopMBbI pa3MHOKECHUS
OPraHu3MoOB

OpPOHTAIBHBIN OIIPOC

3anoaHeHue TabauLbl ¢ KpaTKOu
XapaKTepUCTHKON U MpuMepamMu Hopm
PAaSMHOXCHUS OPraHnu3MOB

OK -2
OK-4

OHTOTEHE3 PacTeHH, )KUBOTHBIX
Y YeoBeKa

Pa3paboTka neHThI BpeMEHH ¢
XapaKTEPUCTUKOM 3TAalloB OHTOI'€HE3a
OT/AEJIBHOM I'PYNIION JKUBOTHBIX U
YeJI0BEKa 110 MUKPOTpyIamM
Tect/onpoc

CocraBieHue KU3HEHHBIX IIUKIOB
pacTeHuii mo otaenam (MOXOBHJIHBIE,
XBOILIEBH/IHbIE, TATIOPOTHUKOBUTHBIE,
rOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE)

OK-2
OK-4

3aKOHOMEPHOCTH HACJIEAOBaHUS

Pa3paboTka rioccapus
@pOHTANBHBIN ONPOC

Tect no Bonpocam Jiekuuu Pemenue
3aj]a4y Ha ONpe/IeTIeHNuE BEPOSITHOCTH
BO3HUKHOBEHUS HACJIEICTBEHHBIX
IPU3HAKOB PU MOHO-, JIU-,
HOJUTUOPUAHOM U aHATU3UPYIOLIEM
CKPELIMBaHUH, COCTABIICHUE
TFeHOTHIIMYECKHX CXEM
CKpELIMBaHMs

OK-1
OK -2

CLIGHJ'ICHHOG HaCJICJOBaHUC
IIPU3HAKOB

Tect

Pa3zpaboTka rioccapus

Pemenue 3a1au Ha onpeeneHne
BEPOSTHOCTH BO3HUKHOBCHUS
HACJICJICTBEHHBIX ITPU3HAKOB TIPH
CLIEIIJIEHHOM HAacJIeA0BaHUH,
COCTaBJIEHHE T€HOTUITHYECKUX CXEM
CKpEITUBaHMS

OK-1
OK -2
OK -4

3aKOHOMepHO CTH UBMCHYHNBOCTHU

Tecr.

Pemenue 3ana4 Ha onpeiesieHUE TUIIA
MYTalUM IIPH IIEpEAayde
HACJICICTBEHHBIX [IPU3HAKOB,

COCTAaBJICHUC T'CHOTUITMYCCKHUX CXEM
CKpCHIMBAaHUA

Pa3nen 3. Teopusi 3BoIONNH

KonTtponenas padota “Teopernueckue
aCIIEKTHI DBOIIOLIMHY KU3HU Ha 3emie”




OK-2 OK

Hcropus 3BOJIIOLIMOHHOIO

OpPOHTAIBHBIN OIIPOC

-4 ydeHus. MukposBosrorus Pa3paborka rnoccapust TSpMHHOB
Pa3zpaboTka eHThI BpEMEHH Pa3BUTHUS
ABOJIIOLMOHHOTO YUCHUS
OK -2 Makpo3Bontonus. OueHuBaemasi TUCKYCCHSI:
OK -4 BO3HMKHOBEHHE U PA3BUTHUE HCII0JIb30BaHUE apIyMEHTOB,
SKM3HU Ha 3eMue OMOJIOTMYECKON TEPMUHOJIOTHUU U
CHUMBOJIMKH ISl JOKA3aTEIbCTBA
POJCTBA OPTraHU3MOB Pa3HBIX
cucreMartuueckux rpymnn PaspaboTtka
JICHTBI BPEMCHH
BO3HUKHOBEHUS U PAa3BUTHSI KU3HU Ha
3emie
OK -2 [TpoucxoxneHue yenoBeka — ®poHTanbHbIl onpoc PazpaboTka
OK-4 AHTPOIIOT€HE3 JIEHTBI BPEMEHH MPOUCXOKICHUS
YyeJloBeKa
Pa3nen 4. dxosorus
OK-1 Dkojorudeckue (pakTopsl U Tect no 3xoI0rU4YECKUM QaKTOopam 1
OK -2 CpeIIbI KU3HU cpeliaM >KH3HU OPTaHN3MOB
OK-7
OK-1 [Tomynsmms, cooOiecTra, CocraBienue cxeM KpyroBopora
OK-2 3KOCUCTEMBI BELIECTB, UCIOJIb3YsI MATEPHAIIBI JIEKIIUU
OK-7 Pemenne npakTHKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 3aJlaHAH 110 IEPEHOCY
BEILIECTBA M DHEPTHU B IKOCHCTEMAX C
cocTaBiieHHe TPOYUIECKHX LeTel 1
nrpaMul ONOMacChl M SHEPTUU
OK-1 buocdepa - rimodanpHas OuenuBaemas quckyccust Tect
OK -2 JKOJIOTHYECKAas CUCTEMA
OK-7
OK-1 Brnusinre aHTpONOreHHBIX Tect
OK-2 (akTopoB Ha buochepy [TpakTrueckas padoTa “OTX0/bI
OK-4 MPOU3BOACTBA”
OK-7
OK-2 Bnusnaue OueHuBaemasi JUCKYCCHUS
OK-4 COIMANIbHOKOJIOTHIECKHUX Brinonnenue nabopaTopHoii paboThI Ha
OK-7 (dakTopoB  Ha  370pOBbE BBIOOD:

YCJI0BCKa

"YMcTBeHHas paboTOCIIOCOOHOCTH",
"BiusiHue abuoTnyeckux GpakTopoB Ha
yesoBeKa (HU3KUE U BBICOKHE
TeMIEpaTypsl)”

Pa3nea 5. buoJsorust B ;Ku3Hu

3amuTa Keica: mpeacTaBlIeHNe
pe3yabTaTOB PEIICHUS KEHCOB
(BBICTYIIJICHHE C MTPE3EHTAINEH)




OK-1

buorexnosoruu B )KU3HU

BrinmosHenne keica Ha aHajins

OK -2 KaXKI0T0 UH(POPMALIUU O HAYYHBIX TOCTUKECHUAX

OK-14 B 00J1aCTH I'€HETUYECKUX TEXHOJIOTHH,
KJIETOYHOM MHXEHEPUH, MUIIEBBIX
OMOTEXHOJIOT Wi (110 rpynmnam),
IPEJICTaBICHUE PE3YIbTATOB PEIICHUS
KEHCOB

OK-1 [IpombinuteHHas 6noTexHoJoTHs |BpIinomHeHne Keiica Ha aHau3

OK-2 UHPOPMALIUU O PA3BUTUU

OK-4 MIPOMBIIUICHHOW OMOTEXHOJIOTHH (TI0
rpymnnam), IpeJicTaBlIeHUE Pe3yIbTaTOB
pELICHUS KENCOB

OK-1 ConmanbHO-3THYECKHUE acTIeKThl | BbinmosHeHne keiica Ha aHan3

OK -2 OMOTEXHOJIOT Uil uH(popMaluu 00 ITUYECKUX aCIEKTaX

OK-4 pa3BUTHsI OMOTEXHOJIOTHUH (110
rpymnmam), IpeJCcTaBlIeHUEe Pe3yabTaToB
pelIeHUs] KENCOB

OK-1 bruorexHosiornu u TexHudyeckue |BblmonHeHue kelica Ha aHaIu3

OK-2 CUCTEMBI uH($OpPMaIUU O Pa3BUTHUS

OK-4 OMOTEXHOJIOTHH ¢ MPUMEHEHUEM

TEXHUYECKUX CHUCTEM (TI0 TpyIIam),
IPEICTaBICHNUE PE3yIbTaTOB PELICHUS
KEHCOB




