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O0mas xapakrepucTuka padoueii mporpaMmbl 00111e00pa30BaTeJIbHOM JUCIUILIHHbI
«buosorus»

1.1. MecTo IMCUMIVIMHBI B CTPYKTYpe oOpa3oBaTteibHOM nporpammbl CITIO
OobmeoOpa3oBatenbHas  aucuuiuinHa  «buonorus»  w3ydaercss Ha  0a30BOM  ypOBHE B
o0mieo0pa3oBaTebHOM LHKIE y4eOHOro IJlaHa OCHOBHOW MpodeccroHalbHON 00pa3oBaTeabHOU
nporpaMmbl o conemquainbHOCTU: 09.02.13 HMHrerpamuss peumieHMd C TNPUMEHEHHEM TEXHOJOTHH
HCKYCCTBEHHOTO HHTEIUIEKTa. | PyJ0eMKOCTh NUCHUIUIMHBI «broorus» Ha 6a30BOM YpOBHE COCTABIISET
72 uaca, W3 KOTOpPBIX 12 4YacoB BKIIOYAET NPOQPECcCCHOHATHHO-OPHUEHTHPOBAHHOE COJEpKaHHE,
yCuIMBaromee Npo(HIbHYI0 COCTaBJISIONIYI0 1O crienuadbHOCTH 09.02.13 Wurerpamust pemieHuil ¢
MIPUMCHCHUCM TEXHOJIOT Ui HUCKYCCTBCHHOI'O MHTCIIJICKTA.

[TpodeccnonanbHO-OPUEHTUPOBAHHOE COJEP)KAHUE peaTu3yeTcs B MPUKIATHOM MOAYJe
(pazmen 5 «buonorust B KU3HW») JUIsI BCEX CHEIUAIBHOCTEW HA Marepuajie KecOoB, CBA3aHHBIX C
aHaJIM30M MH(OPMAIIMK O Pa3BUTHH U TPUMEHEHUHU 3HAHUM 110 oTpacisM Oyyiien mpopeccuoHanbHON
nesaTenbHOCTH oOywaromuxcsa. Kpome Toro, mnpodeccrnoHaaIbHO-OPHEHTUPOBAHHOE COJIEPIKAHHE
yuuThIBaeTcsl B pasnene 4 «IKOIOTHs» MPHU BHINOJHEHUH J1a00paTOPHBIX M MPAaKTHYECKUX padoT,
CBSI3aHHBIX ¢ Oynymeil nmpodecCHoHAIBHOM JesITebHOCTIO 00YUaIOIMXCSL.

1.2. llesin 1 nUIaHMPYeMBble pe3yJabTaThl OCBOCHMS AU CHUILIHHBI:

1.2.1. Heanb u 3agaum 001eo0pa3oBaTeIbHON JUCIUIIMHBI

Heab: dopmupoBanue y CTYICHTOB TMPEACTABICHUS O CTPYKTYPHO-(QDYHKIIMOHAIBHOM
OpraHu3aIlMK KUBBIX CUCTEM PAa3HOTO paHTa KaK OCHOBBI MPUHSITHS PEIICHUH B OTHOIIEHUH OOBEKTOB
YKUBOM NIPUPOBI U B IPOU3BOJCTBEHHBIX CUTYalUsX.

3agauu:

1) chopmupoBaTh MOHMMAHHE CTPOCHHS, MHOr000Opazusi U OCOOCHHOCTEH >KUBBIX CHCTEM
Pa3HOTr0 YpOBHS OpraHU3aIlii, 3aKOHOMEPHOCTEN MPOTEKaHUsI OMOIOTHYECKUX MPOIIECCOB U SIBICHUN B
OKpY’Karollled cpele, LEIOCTHOM HaydyHOW KapTHHBl MHpA, B3aUMOCBA3M U B3aUMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHUS ONPEIENATH YKUBbIE OOBEKTHl B IPHUPOJIE; MPOBOAUTH HAOIIOJEHUS 32
9KOCHUCTEMaMH IS BBISIBIICHUS E€CTECTBEHHBIX M AHTPONOTEHHBIX H3MEHEHHM, HWHTEPIPETUPOBATH
pe3yNnbTaThl HAOIOICHUH,

3) copMupoBaTh HABBIKM MPOBEACHHUS MPOCTEUIINX OHOJIOTMYECKUX DKCIEPUMEHTATBHBIX
UCCIIeIOBaHMM ¢ COOMIOICHIEM MPaBUI 0€30MacHOT0 o0palieHus ¢ 00beKTaMHu U 000pyA0BaHUEM;

4) pa3BUTh YMEHUS HCIIOJIIH30BaTh MH(POPMAIIMIO OUOIOTHYECKOTO XapaKTepa U3 Pa3TUIHBIX
HMCTOYHUKOB;

5) copMupoBaTh yMEHHUS MPOTHO3UPOBATH TTOCIIEACTBUS CBOCH ACATEIHHOCTH MO OTHOIIEHHUIO
K OKpYXaroliel cpeqie, COOCTBEHHOMY 3/I0POBBIO; 000CHOBBIBATH M COOMIOAATh MEPhl POPUITAKTUKI
3a00JIeBaHUH.

6) chopMupoBaTh MTOHUMaHNE 3HAUUMOCTHU JIOCTIKEHUN OMOJIOTUYECKON HAYKU U TEXHOJOTUI
B TPaKTUYECKOW JACSATEIIbHOCTA YENOBEKA, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTUH.



1.2.2. Ilnanupyembie pe3yJibTAThl 0CBOCHHUs 0011e00pa3oBaTe/bHOM JMcuUILIMHBI B c00TBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Kon n
HAHMEHOBaHMHE
GopMupyembIx
KOMIIeTeH Ui

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mue!

JucuMILIHHAPHbIE?

OK 01. Beibupats
CIOCOOBI PeIICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

CamocrositenbHas GOopMyIHpPOBKaA U aKTyanu3aius npoOaemsbl,
€€ BCECTOPOHHUH aHanu3; OnpeneneHne Henu IesTelbHOCTH,
3aJlaya apameTpoB U KPUTEPHUEB UX JTOCTHKECHUS;

Buecenue KOPPCKTHUB B ACATCIBHOCTL, OLICHKA COOTBCTCTBUA
PE3YyJIbTAaTOB OCIAM, OLICHKAa PUCKOB HOCJ'IeI[CTBI/Iﬁ
JACATCIIBHOCTH

IToctanoBka u (bOpMy.]'II/IpOBKa COOCTBEHHBIX 3aJa4 B

O6pa30BaTeJIBHOﬁ ACATCIIBHOCTH W JKH3HCHHBIX CHUTYyalUAX,
AHanu3 MoNyYeHHBIX B XOJ€ PCIICHHUS 3a[a4d Pe3yJbTaToB,
KPUTUYECKAsl OIICHKA HMX JIOCTOBEPHOCTH, IMPOTHO3MPOBAHUE
U3MCHCHUIT B HOBBIX YCJIOBHSIX;

Pazpaborka miaHa pemieHUs TpoOOJIEMBI C YYETOM aHajau3a
UMEIOIIUXCS MATEPHATbHBIX M HEMATEePUAIIbHBIX PECYPCOB
OcymiecTBiIeHHE IIEJICHANPABICHHOTO TOMCKAa IepeHoca
CPEICTB U CIIOCOOOB EHCTBHS B IPO(ECCHOHATBHYIO CPENy;

VYMmenne MEPECHOCUTDH 3HaAHUA B IMO3HAaBaTCIbHYIO u
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

CamocTosITenbpHOe OCYIICCTBICHHE NI03HABATEIIbHOM
JeSTEIbHOCTh,  BBIABICHHE TPOOJEMbI, TIOCTAaHOBKA U

dbopmynupoBKa COOCTBEHHBIX 3ajlad B 0Opa3oBaTelbHON
NeSTeNbHOCTH U KU3HEHHBIX CUTYAIIHIX;

CaMOoCTOsATEIPHOE COCTABJICHHE TUIAHA PEIICHUS TIPOOJIEMBI C
Y4ETOM UMEIOIINXCS PECYpCOB, COOCTBEHHBIX BOBMOKHOCTEH 1
MIPEATIOYTEHNN;

OrneHka npuOOPETEHHOTO OTIBITA;

c(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OUOJIOTHUH B CUCTEME
HAYYHOTO 3HaHUS; (QYHKIMOHAIHHONH I'PAaMOTHOCTH YeIOBEKa IS
peLIeHMs] KU3HEHHBIX Ipo0IeM;

c(hOpMUPOBAHHOCTH YMEHHUS pacKkpbIBaTh coepKaHue
OCHOBOIIOJIATAIOIIMX OHOJIOTHYECKUX TEPMUHOB H  TOHSATHM:
J)KU3Hb, KJIETKA, TKaHb, OpraH, OPraHu3M, BHJ, MOIIYJISALHUS,

AKOcHcTeMa, OuoIIeH03, Orocdepa; MeTaboar3M (0OMEH BEILIECTB U
IIpEBpaLllEHNE 3HEPTUN), TOMEOCTa3 (caMoperyssauus), OMOCUHTE3
Oeska, CTPYKTYpHasi OpTaHU3aIisl JKUBBIX CUCTEM, JIUCKPETHOCTb,
CaMOpeTyJIsILus, CaMOBOCIIPOU3BECHUE (penponykuus),
HACJICJICTBEHHOCTh, M3MEHYHMBOCTh, YHEPrO3aBUCHMOCTh, POCT H
pa3BUTHE, ypOBHEBAs OpraHU3AIIHS;

c(hopMUPOBAHHOCTH YMEHHUS pacKkpbIBaTh coiep)KaHue
OCHOBOTIOJIATAIOIINX ~ OMOJIOTMUECKUX TEOPUM U  THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOHM, MYTAllMOHHOW, OBOJIIOLUOHHOM,

MPOUCXO0XKICHUS KU3HU U YEJIOBEKA;
c(OpMUPOBAHHOCTh YMEHHS PACKPBIBaTh OCHOBOIIOJATAIOIIHE
Oouonoruueckue 3akoHbl M 3akoHoMepHocTH (I'. Menpens, T.
Moprana, H.W. Basunona, D. I'ekkens, @. Mromnepa, K. bapa),
TPaHULIbl UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

MPHOOpPETEHUE OMBbITa TIPUMEHEHHUsI OCHOBHBIX METOJOB HAyYHOTO
MMO3HAHMSI, UCTIONB3YEMbIX B OMOJIOTHU: HAOIIOICHUS U OMUCAHUS
JKUBBIX CUCTEM, IPOLIECCOB U SIBJIEHUI; OPTraHU3ALMU U IPOBEACHUS
OMOJIOTHYECKOTO SKCIIEpPUMEHTA, BBIJIBMOKCHHUS TUTIOTE3,
BBISBJICHUSI 3aBUCHMOCTH ME¥KJY HCCIENYEMbIMU BEJIMYMHAMH,

! VkasbIBaroTCs IMYHOCTHBIE U METANpPeAMeETHBIE pe3ynbraThl u3 ®TOC COO (B mocneaneit penakimu ot 12.08.2022), popmupyembie 0611e00pa30BaTENLHOM IUCIUILIMHOMN
2 [lucuunumnapHble (IPeMETHBIE) PE3YIIBTATHI yKa3bIBalOTCs B cooTBeTcTBUH ¢ DT'OC COO (B nocneanei penaxiuu ot 12.08.2022)




OneHka HOBBIX  CHUTyalMii, BHECEHUE KOpPPEKTHB B
JEeATEIbHOCTD, OLIEHKA COOTBETCTBHS PE3YyJIbTAaTOB LEIAM

OOBSCHEHUSI TIONYYCHHBIX PE3yJbTaTOB U  (OPMYIUPOBAHHUS
BBIBOJIOB C UCIIOJIb30BAHUEM HayUHBIX MOHSATHH, TEOPHIl 1 3aKOHOB;
c(hOpMUPOBAHHOCTh YMEHUS BBIACIATH CYIICCTBEHHBIC MPU3HAKU
BUPYCOB, KIJIETOK MPOKAPHUOT M 3SYKApPHUOT; OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX ~ OpPraHU3MOB, BHUJOB, OHOrCOLIEHO30B U
HKOCHCTEM; OCOOEHHOCTH TMpOLIECCOB OOMEHa BEUIECTB U
MPEBPAICHHS] SHEPTUU B KIIETKE, (OTOCHHTE3a, IIIACTUYECKOTO H
HHEPreTHYecKoro oOMEeHa, XEMOCHHTEe3a, MHUTO03a, Meilo3a,
OTUTOIOTBOPEHUS, PA3BUTUS U PA3MHOKCHUS, WHJIUBHIYyaTbHOTO
pa3BuUTHs opraHu3Ma (OHTOTreHe3a), OOpPHOBI 3a CYIIECTBOBAHME,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMS, MPUCIIOCOOJICHHOCTH
OpPraHU3MOB K CpeJie 00UTaHUs, BIUSIHUS KOMIIOHEHTOB 9KOCHCTEM,
AHTPONOTEHHBIX HW3MEHEHUM B SKOCUCTEMAX CBOEW MECTHOCTH,
KpyroBOpOTa BELIECTB U MPEBPAILEHUE SHEPTUU B brochepe;
c(hOpMUPOBAHHOCTh YMEHHS pEIIaTh OHOJOTUYECKUE 3aayH,
COCTaBIISITh TEHOTUIIMYECKHE CXEMbl CKpEIIMBAHHS A Pa3HBIX
THUIIOB HACJICIOBAHUS TPU3HAKOB Y OPTAaHH3MOB, COCTABIISTH CXEMBI
MEPeHOCa BEIIECTB W JHEPrUU B IKOCHCTEMax (IeMH IMUTAHUS,
MTUAIIEBHIE CETH);

OK 02.
Hcnons3oBate
COBpPEMEHHBIE
CpezacTBa MOUCKa,
aHaIu3a u
WHTEPIpETaun
uHpOpMaLUU U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 32,144
npodeccnoHaNbHOMI
JeSTEeTbHOCTH

Brnanenue HaBbIkaMu MOTy4eHUs: HHGOPMAIUKM U3 UCTOYHUKOB
pasHBIX THIIOB, CaMOCTOSITEIbHOE OCYIIECTBICHHUE IIOMCKA,
aHaln3a, CHCTEMAaTHU3allMUd M HMHTEpIpeTauud HHPOpMaLUuU
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

Co3gaHue TEKCTOB B pa3idMuYHBIX Qopmarax ¢ y4eToMm
Ha3HayeHUs: WHGOpMallMM W LEJIEBOW ayAUTOPHH, BBIOOP
ONTUMAJILHON ()OPMBI IIPEACTABIECHUS U BU3YyalIU3allUH;
Hcnons3zoBanue CPEICTB MH(OPMALIMOHHBIX "
KOMMYHMKAIIUOHHBIX TEXHOJIOTMHA B PEIIEHUU KOTHUTUBHBIX,
KOMMYHHMKaTHUBHBIX M OpPraHM3al[MOHHBIX  3a7ad  C
coOII0IeHIEM TpeGoBaHUI SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBbI, pecypcocOepeKeHHs, MPaBOBbIX U
THYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH

c(hOpMUPOBAHHOCTh YMEHUI KPUTUYECKHU OIIEHUBATh HH(POPMAIIHIO
OMOJIOTMYECKOTO COJIEp’KaHusl, BKIIOYAIOIIYIO IICEBJOHAayYHbIE
3HaHUS M3 PA3JIMYHBIX HCTOYHHUKOB (CpeAcTBa MAacCOBOM
uH(popMaluuy, HAy4HO-TIOMYJISIPHBIE MaTepuaibl);
MHTEPIPETUPOBATH ATUYECKHUE aCIEKThI COBPEMEHHBIX
HCCIICAOBAHUI B  OWOJIOTUH, MEJUIMHE, OHOTCXHOJIOIHU,
paccMaTpuBaTh  IJIOOAbHBIE  DKOJIOTMYECKHWE  MPOOIeMbl
COBPEMEHHOCTH, (OopMHpOBaTH MO  OTHOWIEHUIO K HHUM
COOCTBEHHYIO MO3HIIHIO;

c(hOpMHUPOBAHHOCTh YMEHHH cO37aBaTh COOCTBEHHBIE TMCHbMEHHbIE
U YCTHBIE COOOIIEHHUS Ha OCHOBE OMOJIOTMYecKOi HH(pOpMAaLIUU U3
HECKOJIbKMX HCTOYHHUKOB, TPAMOTHO HCIIOJH30BaTh MOHITHIHBINA
anmapaTt OMOJIOTHH.




OK 04. D¢pdextuBHO
B3aMMOJICHCTBOBATh
u paboTaTh B
KOJIJICKTHBE U
KOMaH1e

Oco3HaHMe LIEHHOCTH HAay4YHOW JESTENIbHOCTH, TOTOBHOCTb
OCYILLECTBIIATD IPOEKTHYIO u HCCIIEI0BATEIbCKYIO
JEeSTEIbHOCTh UHIUBUAYAIbHO U B TPYIIIE;

Brnanenue BupamMu JeATEIBHOCTH IO IOJIyYEHHIO HOBOI'O
3HaHUS, €ro UHTEPIPETALNH, TPEOOPA30BAHUIO U IPUMEHEHUIO
B PA3JIMYHBIX YUEOHBIX CUTYAUSIX, B TOM YHCIIE IPH CO3AAHUU
y4EOHBIX M COIIMATBHBIX IIPOCKTOB;
IloHnMaHNe W KCIOJIB30BAaHME HPEUMYLIECTB KOMAaHIHOW M
WHIUBUAYAITBHON pabOTHI;
Bb100p TemMaTuku 1 METOJIOB COBMECTHBIX JICHCTBUHN € yueTOM
OOIMX WMHTEPECOB M BO3MOXHOCTEH KaKIOro dYieHa
KOJIJICKTHBA;
[IpunsaTHEe 1€ COBMECTHOW NEATENbHOCTH, OpraHM3alus U
KOOpAMHALMA JEHCTBUM 10 €€ JOCTHKEHHIO: COCTaBJICHUE
IJIaHA JEUCTBUM, pacIpelelieHue poJIeW C Y4eTOM MHEHHUU
YYaCTHHUKOB O0OCYX/IeHHE Pe3yIbTaTOB COBMECTHOM paboOThI;

OneHka KauecTBa CBOEr0 BKJIaJa M KaXJIOro0 YYacTHHKA
KOMaH/IbI B OOIINI pe3yJIbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

[TpennoxkeHne HOBBIX IMPOEKTOB, OLEHKA MJEU C IO3ULUU
HOBU3HBI, OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

KoopnuHupoBaHue u BBINOJHEHHE pabOThl B YCIOBMSX
peayIbHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aMMOJEICTBUS

MpuoOpEeTEeHNE OMbITa TPUMEHEHUSI OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCIIOIB3YEMbIX B OMOJIOTUU: HAOIIOJCHUS U OMUCAHUS
JKUBBIX CUCTEM, ITPOIIECCOB U SIBJICHUI; OpraHU3AIMK U TPOBEICHUS
OMOJIOTMYECKOr0  OSKCIIEPUMEHTa,  BBIABMIKCHHMSI  THUIIOTE3,
BBISIBJICHUST 3aBHCHUMOCTH MEXIY HCCIEAYEMbIMU BEJIMYUHAMH,
OOBSCHEHUS! TOJYYCHHBIX pPE3yJbTaTOB U  (OPMYJIHUPOBAHUS
BBIBOJIOB C UCIIOJIb30BAHUEM HayUYHBIX MOHSTHH, TCOPUI U 3aKOHOB;

OK 07.
CoelicTBOBaTh
COXPaHEHHUIO
OKpYy>Karolen
CpeIbl,
pecypcocOepekeHHIO
, IPUMEHSITh 3HAHHUSI
00 M3MeHeHnn
KJIMMAaTa, MPUHITUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

ChopmupoBaHHOCTH 3KOJOTHYECKON KYJIBTYpHI, MMOHUMaHHE
BIIMSIHUS COLMATIBHO-OKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE
MPUPOJHON M COLMATBHOW Cpellbl, OCO3HAHHE TI00aIBHOTO
XapakTepa dKOJIOTHUECKUX MpodieM;

[lmanupoBaHue U OCYIIECTBICHUE JCHUCTBUI B OKPYXKAIOIICH
Cpelle Ha OCHOBE 3HaHUS LEJNeW YCTOWYMBOTO pa3BUTHUSA
YeJIOBEUYECTRA;
AKTHUBHOE  HENpUATHE
OKpY>Karollen cpere;

NEWCTBUM, MPUHOCSAIIUX  Bpel

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MOJTYyYSHHBIC 3HAHUS IS
00BsICHEHUST OMOJIOTHYECKUX MPOIIECCOB U SBIICHUH, JITSI IPUHATHS
MPAKTUYECKUX pEIICHUH B TIOBCEAHEBHON J>KU3HU C IIENBIO
oOecrieueHHss 0€30MaCHOCTU CBOETO 370pOBbSI M 370POBbS
OKPYXAIOIIMX JIIOJIeH, COONIIOJIEHUsT 30pOBOTO 00pasa KHU3HH,
HOPM T'PaMOTHOTO TMOBEACHUS B OKPYKAlOIIEeW MPUPOTHON CPELE;
MOHMMaHUEe  HEOOXOAMMOCTH  HUCIONB30BAaHUS  JOCTHIKEHUN
COBpPEMEHHON OMONOTUU M OWOTEXHOJOTHUU JIS PaliOHAIBHOTO
MPUPOIONOIB30BAHUS;




3G PEeKTUBHO
JIENCTBOBATE B

YMeHue nporHo3upoBaTh HEOJArONPHUATHBIE IKOJIOTHYECKUE
IIOCJICACTBHS IIPEAIPUHUMAEMBIX JECHCTBUM, NMPENOTBPALLATH

YpE3BbIYANHBIX UX;
CUTYaLMIX Pacumpenue OIbITa JIeATEIbHOCTH JKOJIOTUYECKOU

HaIPaBJIEHHOCTH
IIK 5.2. Oco3HaHHME IIEHHOCTH HAyYHOH JEeATEIbHOCTH, TOTOBHOCTH | OCYIIECTBIATH MOCTAHOBKY 3aja4 Mo 00paboTke nHpopmanuu;
PazpabaTsiBaTh OCYILIECTBIIATh IIPOEKTHYIO u HCCIIEIOBATENbCKYIO | YIIPaBIISThH IIPOLIECCOM pa3paboTku IIPUIIOKEHUIN C
MIPOEKTHYIO NEeATEIbHOCTh UHANBUAYAJIbHO U B TPYIIIIE; HCII0JIb30BAHUEM UHCTPYMEHTAIBHBIX CPE/ICTB.
JOKYMEHTAIMIO Ha Bnanenue BupaMu [eSTENPHOCTH MO TONXYYEHUIO HOBOro | PaspabaTeiBaTh airopuTM pemieHUs MOCTAaBICHHOW 3alayd |
pa3paboTKy 3HAHUS, €T0 UHTEPIIPETALUU, TPEOOPA3OBAHUIO U IPUMEHEHUIO | PEalu30BbIBaTh ~ €r0  CPEeICTBaMH  aBTOMATH3MPOBAHHOTO
MH(POPMAIMOHHOM B Pa3JIMUHBIX YYEOHBIX CUTYaLUAX, B TOM YHCJIE IIPU CO3/IaHUU | IPOEKTUPOBAHMUSL.
CUCTEMBI B y4eOHBIX U COIMANIBHBIX TPOEKTOB; OdopMIATh TOKYMEHTALIUIO HAa TPOTPaMMHBIE CPE/ICTBA.
COOTBETCTBUH C [loHnmaHue M MCHOJB30BAaHUE NPEUMYILECTB KOMAaHAHOW M | 3HaThb CHUCTEMY CTaHJApTU3AlMM, CEPTUPHUKAIUU U CHCTEMY
TpeOOBaHUAMU WHIUBUAYAIBHON paboOTHI; obecrieueHns KauecTBa MPOAYKIUN
3aKa3yukKa Bb160p TEMaTUKU U METOJIOB COBMECTHBIX JEUCTBUN C YUETOM

OoOIIMX MHTEPECOB M  BO3MOXKHOCTEH KaXJIOro 4ieHa

KOJJIEKTHUBA
TIK 3.4. Oco3HaHue [EHHOCTH HAay4YHOW JesATENbHOCTH, TOTOBHOCTH | ObecreunBaTh cOOp JaHHBIX MJI aHalW3a MCIIOJIb30BAHUS U
Konrtponmposats OCYILECTBIATH MIPOEKTHYIO 51 UCCIIEIOBATENbCKYIO | (YHKIIMOHUPOBAaHUS HHPOPMAIIMOHHON CUCTEMBI;

pe3yibTaT 00y4eHUSI.

NEeATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE;
Bianenne BHIaMM JEATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HaHUs, €ro HHTEPIpPETALNHU, TPeoOPa30BAHUIO U IPUMEHEHUIO
B Pa3JIMUHBIX YYEOHBIX CUTYalIUSIX, B TOM YHCJIE PU CO3/1aHUN
Yy4EOHBIX M COLIMATIBbHBIX IIPOEKTOB;

[lonnMaHne W HMCHOJIB30BAHME NPEUMYLIECTB KOMAHIHOW H
WH/UBUYAJIbHOU paboThI;

Bb160p TEMaTUKU U METOJIOB COBMECTHBIX JEUCTBUN C YUETOM
OOIIMX HMHTEPECOB M BO3MOXKHOCTEM KaXJOro wieHa
KOJUIEKTHUBA;

[IpuHsATHE 1enu COBMECTHOM IEATEIbHOCTH, OpraHu3alus U
KOOpJMHALIMS JEUCTBUU MO €€ JIOCTHKEHHUIO: COCTAaBJICHHE
IJ1aHa JEHUCTBUM, pacIpelelieHue poJIe C Yy4eTOM MHEHUU
YYaCTHUKOB 00CYKJIEHUE Pe3yIbTaTOB COBMECTHOM pabOThI

IIpumeHeHue pa3pabaTbIBa€MbIX
MIPUIIOKEHUH;

Pa3zpaboTka JOKYMEHTAllMU MO 3KCIIyaTallud MHMOPMALMOHHOM
CUCTEMBI;

Moaudukanus oTaenbHbIX MOAYIeH HHYOPMAITMOHHONW CHCTEMBI;
Pemate mpukiagHple BONPOCH IPOrPaMMHUPOBAHUS M S3bIKA

COCHApUECB JIA CO3JJaHUS ITPOTpaAMM.

MCTOJHUKHU TCCTUPOBAHUA




2. CTpyKTypa U coaep:xkaHue 0011e00pa30BaATeJIbHOM TN CIUTIINHbBI

2.1. O0beM TUCHUIIHHBI H BUbI Y4eOHOH padoThl

Buj yueOHoit padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCIHTHIJIMHBI 72

B T.Y.

OcHoBHoOE conepxxaHue 72

BT. 4.

TEOpPETUYECKOEe 00yUeHUE 40
B T.4. IpOo(eCCHOHATHLHO-OPUEHTUPOBAHHOE CO/IEPIKaHNE 2

MIPaKTUYECKHUE 3aHATHUS 26
B T.4. IO eCCHOHATHLHO-OPUEHTUPOBAHHOE CO/IEPIKaHNE 8

1abopaTOpPHBIE 3aHATUS 4
B T.4. IPO(ECCHOHATHFHO-OPUEHTUPOBAHHOE COJICPIKAHNE 2

KoncyabTanun -

IIpomeskyTounas arrecrauus ((uddepeHIIHPOBAHHBIN 3a4eT) 2




2.2. TemaTn4yecKHuil IVIaH U coJiePKAHUE TUCHUILINHBI

HaumenoBanue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3/iesioB U TeM JladopaTopHbIe U NMPaAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4acoB | KOMIIETEHUHH
! 2 3 4
Paznen 1. KileTka — cTPYKTYPHO-()YHKIIMOHAJIbHASL €IMHULA "KUBOTO 18
Tema 1.1. OcCHOBHOE cO/Iep:KaHue 2 OK 2
buoJjiorus kak TeopeTnueckoe o0yueHue: 2
Hayka. Odmas  |Coppemenmble OTPACITH GHONOrHYCCKHX 3HAHMA. CBS3b OHONOTHH C APYTHMH HAYKAMH: GHOXHMHUS,
XapaKTEPUCTUK | Gyodusuka, OMoHUKA, reHoreorpadus u jp. Poiab 1 MecTo OMOJI0ruU B (POPMUPOBAHUN COBPEMEHHOM
4 XKM3IHH Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHMU3aliy )KUBOi Marepun. O0Ias xapakTepuCTHKA )KU3HH, CBOIICTBA
JKUBBIX CUCTEM. XMMUYECKUN COCTaB KIIETOK.
Tema 1.2. OCcHOBHOE cO/Iep:KaHue 6 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynkuuonaabn | Kierounas teopus (T. llIBanu, M. [lneiinen, P. BupxoB). OCHOBHbIC MTOJOXKEHUS COBPEMEHHOMN KIICTOYHON OK -4
asi opraHusanusi | reopuu. TUIIBI KIETOYHON OpraHU3alyu: MPOKAPUOTUYECKUHN U 3yKapUOTHUYECKUM. OJHOKIIETOUHbIE U
KJIETOK MHOT'OKJIETOYHBIE Opranu3Mbl. CTPOEHHE TPOKAPUOTUUECKON KIIETKU. CTPOECHUE 3YKAPUOTHUECKOU KIIETKHU.
Hexnerounsie ¢hopmbl KkU3HU (BHPYCHI, OakTeprodarn).
JlaGopaTopHbIe 3aHITHA: 2
[Ipro6pereHue omnbITa IPUMEHEHHSI TEXHUKU MUKPOCKOIIMPOBAHUS IIPU BBITIOJTHEHUH JJaOOPATOPHBIX padoT:
JIaGoparopHas
1. JlaGoparopnas padota «CTpoeHHE KJIETKH (pacTEeHUs, )KUBOTHBIC, TPHOBI) M KJICTOYHBIE BKIFOUCHUS
(kpaxMai, KapOTHHOUIBI, XJIOPOIJIACTHI, XPOMOILIACTHI)»
[ToaroroBka MUKpoMpenapaToB, HAOIIOJEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE Pa3InIUil MEXIY
M3y4aeMbIMU 00beKTaMH, POpMYIHpOBAHUE BHIBOJOB
IIpakTHyeckue 3aHATHS: 2
Bupychsble u 6akrepuanbhblie 3a00seBanus. O01Me TPUHIUIIBI UCIIOJIB30BAHUS JIEKAPCTBEHHBIX BELIECTB.
OcobeHHOCTH MPUMEHEHUs! aHTUOMOTHUKOB. IIpeacTaBienne yCTHBIX COOOLIEHNH C MTpe3eHTaluel,
MIOJITOTOBJIEHHBIX IO MEPEUHI0 HCTOUHHUKOB, PEKOMEHIOBAHHBIX MIPENoJaBaTesieM
Tema 1.3. OcHoBHOE coep/KaHHe 4 OK-1
CtpyKTypHO- Teopernyeckoe o0yueHue: 2 OK -2
¢GynkumonaabH | XpomocomHas Teopus T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN HAOOpP KIETOK, TOMOJIOTHYHbIC H
ble (PAKTOPbI HETOMOJIOTUYHBIE XPOMOCOMBI, TAaIlJIONTHBIN U AUIUIONAHBIN HaOop. Hyknewnossie kucnoter: JIHK, PHK
HACJIEACTBEHHOC | HAXOX/IEHHUE B KIIETKE, UX CTpOeHHE M (PyHKIIMH. MaTpUyHbIe MPOLIECCH B KJIETKE: PeIUIMKalus, ONOCHHTE3
TH Oenka, penapanus. [ eHeTHUeCKUi KO M €T0 CBOMCTRBA.
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IIpakTHYecKHe 3aHATHSA:

Pewrenue 3amau Ha onpeneneHue nocaea0BaTeIbHOCTH HYKJICOTHI0B, aMUHOKHCIIOT B HOPME U B CIy4ae
M3MEHEHUs NocaenoBarebHoCTH Hykieotuaos JIHK.

Tema 1.4. OCHOBHOE coJIepKaHue 2 OK-2
O0Omen BemecTs | TeopeTuyeckoe o0yueHue: 2
U npespauieHue | [Tonstue MeTaboau3M. ACCUMMIIALMS U AUCCUMMIISLMS — IB€ CTOPOHBI MeTabonu3Ma. Turbl oOMeHa
JHEepruu B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOdHBIH, a3poOHBIN 1 aHa’poOHBIH. [InacTnuyeckuii ooMeH. @OTOCHHTE3.
KJIeTKe XEMOCHHTE3.
Tema 1.5. OcHOBHOE coJiep:KaHue 2 OK-2
KuzHeHHBIH TeopeTnueckoe o0yueHne: 2 OK -4
MK KJIETKH. Knerounslii nuki, ero nepuoasl. MUTO3, €ro cTaiuu U MpoUCXoisIIre npoleccsl. bruonornyeckoe
Muto3s. Meiio3 3HaueHue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buonornueckuii

CMBICII MeHO03a.
KonTtpoibHasn MounekyJIIpHBII YPOBEHb OpraHNU3aluy )KUBOTO 2
pabora
Pa3nen 2. Ctpoenue u GyHKUMH OPraHnu3mMa 22
Tema 2.1. OCcHOBHOE cO/Iep:KaHue 2 OK -2
Crpoenne TeopeTnueckoe odyueHue: 2 OK-4
OpraHmsma MHoOrokiIeToYHble Opranu3Mel. B3anMOCBsI3b OPraHOB U CUCTEMBI OPIaHOB B MHOT'OKJIETOYHOM OpraHU3ME.

["omeocTa3 opranus3Ma U ero nojjiepKaHue B MPoLecce KU3HEIeTeIbHOCTH.
Tema 2.2. OcHOBHOE coJiep:KaHue 2 OK-2
DopMbl Teopernueckoe o0yueHue: 2
Pa3sMHOKEHUsI ®opMbl pa3MHOKEHUSI Opranu3MoB. becronoe 1 nonoBoe pazMHokeHHE. Bubpl 6ecrnonoro pasMHOKEHUS.
OPraHHU3MOB [TonoBoe pazmHoXkeHue. ['ameroreHes y »kuBOTHbIX. CriepmaToreses u ooreHes. CTpoeHue MojoBbIX

KJ1eTOK. OII0I0TBOPEHHE.
Tema 2.3. OcHOBHOE coep:kaHue 2 OK-2
OnTorenes TeopeTnueckoe odyueHue: 2 OK-4
pacrenmii, WuauBHyanbHOE pa3BUTHE OPraHU3MOB. DMOpUoreHes u ero craauu. IloctaMOproHaIbHbIN EPHOI.
JKHUBOTHBIX H Crasmu mOCTIMOPHUOHATHHOTO PAa3BUTHS Y )KUBOTHBIX M yentoBeka. [IpsiMoe u Hempsimoe pa3BHUTHE.
YeJ0BeKa buonornueckoe crapeHue u cMepTb. OHTOreHe3 pacTeHUH.
Tema 2.4. OcHOBHOE coJep:KaHue 6 OK-2
3akonomepHocTt | Teopernueckoe o0yueHme: 2 OK-4

H HacJIeJ0BAaHUA

OcHOBHbBIE TIOHATHS TEHETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl [. MeHnaens
(MOHOTHOPHIHOE M OJUTHOPUIHOE CKpelmmBanue). B3zanmoelicTBre reHoB.
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IIpakTHYecKHe 3aHATHSA:

Pemenne 3aaa4 Ha OoInpeaAciICHUE BEPOATHOCTH BOSHUKHOBECHUA HACIICACTBEHHBIX IIPU3HAKOB IIPXU MOHO-,
An-, HOJII/IFI/I6pI/I[[HOM 1 aHAJIM3UPYIOIICM CKPCIIMBAHUH, COCTABJICHHUEC I'CHOTUIINMYCCKUX CXCM CKPCIIHMBAHUA

Tema 2.5. OCHOBHOE coJIepKaHue 2 OK-1
Cueniensnoe TeopeTnueckoe o0yueHue: 2 OK-2
HacJiel0BaHHe 3akonbl T. Moprana. CuerieHHOe HacleJ0BaHle T€HOB, HapyIlIeHue cuerienus. HacnenoBanue
NMPU3HAKOB MIPU3HAKOB, CLIEIUICHHBIX C TI0JIOM
IpakTHyeckue 3aHATHSA: 2
Pemenue 3a1a4 Ha onpesiesieHne BEPOSATHOCTA BOZHUKHOBEHHUSI HACJIEICTBEHHBIX MPU3HAKOB MIPH
CLICIVICHHOM HAaCJIE€I0BaHUH, COCTABJIEHUE T€HOTUIIMUECKHUX CXEM CKPEIMBaHUs
TeMma 2.6. OCcHOBHOE cO/Iep:KaHue 4 OK-1
3axonomepHocT | Teoperuyeckoe o0yueHHe: 2 OK-2
W H3MEHYHBOCTH | I3MEHUMBOCTH MPU3HAKOB. BU/IbI N3MEHUNBOCTH: HACJIEICTBEHHAs! U HEHACTIEICTBEHHAs. 3aKOH OK-4
TOMOJIOTMUYECKUX PSAI0OB B HacieacTBeHHOM usmenunBocty (H.W. BaBuios). Myranmonsast reopust
W3MEHUYUBOCTH. BUbl MyTanuii 1 mpuuuHbl UX BO3HUKHOBeHUs. Kapuotum yenoseka. HacnencTBennbie
3a00JIeBaHUs YeIIOBEKA. | eHHBbIC U XPOMOCOMHBIE O0JIC3HH YeioBeKa. boJie3Hu ¢ HaCIeICTBEHHOM
MIPEIPacIOIOKEHHOCTHI0. 3HAUEHUE METUIIMHCKON T'eHETUKU B IPEIOTBPAIICHUH U JICUCHUH I'eHEeTHUYECKUX
3a00JIeBaHUH YeIOBEKa
IIpakTHYeckne 3aHATHS: 2
Pemenue 3ana4 Ha onpesiesieHne TUIAa MyTallUK [IPH Nepeiaye HACIEICTBEHHbBIX IPU3HAKOB, COCTaBICHHE
TeHOTUITUYECKHUX CXEM CKPEIIMBAHMUS
Kontpoaknas CrpoeHure u QyHKIIMM OpraHu3Ma 2
padora P YHEH P
Pasnen 3. Teopusi 3BoJ110unH 6
Tema 3.1. OcHOBHOE coJiep:KaHue 2 OK-2
Hcropus Teopernueckoe o0yueHue: 2 OK-4
IBOJIIONMOHHOIO | [lepBbie sBomonnonHble koHuenuuu (JK.b. Jlamapk, X.JI. Bropdon). IBomonnonnas reopus Y. lapeuna.
yueHusl. CuHTeTH4eCcKast TEOpHs IBOJIIOLMH U €€ OCHOBHBIE NIOJIOKEHUS.
MHKp03BOJIIOIIH MI/IKpoaBon}ouHﬂ. Honynﬂum{ KaK dJICMCHTapHas CAUHUIA DBOJIIOIINH. T'eneTnueckye OCHOBEI DBOIIOIHU.
si DOneMeHTapHbIe PaKTOPHI 3BOMIONMU. EcTecTBeHHBINH 0TOOP — HANPABIAIOMIMKA (HPAKTOP SBOIOLUH.
Bunioo6pa3oBaHue Kak pe3ynbTaT MUKPOIBOIIOIHH.
Tema 3.2. OcHOBHOE coJep:KaHue 2 OK-2
Maxkpossosroun | Teopernueckoe odyueHme: 2 OK-4
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1.
Bo3aukHoBeHnune
U pa3BUTHE

JKM3HHU Ha 3eMJuie

Maxpoasomtonus. @opMbl 1 OCHOBHBIE HarnpaBieHust MakposBostouuu (A.H. Cesepnios). ITytu
JOCTHKEHUs Ouosoruyeckoro nporpecca. CoxpaneHue 6uopazHooOpasus Ha 3emiie.

I'unoTe3bl ¥ TeOpuU BO3HUKHOBEHUS JKM3HU Ha 3emiie. [1osBaeHNe epBBIX KIETOK U UX IBOJIIOLMSL.
ITpokapuoTsl ¥ 3ykaproThl. IIporcxox1eHue MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX
LIapCTB 3YKapHUOT.

Tema 3.3. OCHOBHOE coJIepKaHue 2 OK-2
IIpoucxoxnenne | Teopernyeckoe odyueHue: 2 OK-4
YyeJi0BeKa — AnTponosorus — Hayka o yenoBeke. CucreMaTuueckoe nojioxkeHue yeaoBeka. CXoACcTBO U OTIMYUS
aHTPOIIOIeHE3 4eJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOI€HE3a. DBOJIIOLNS COBPEMEHHOT'O YEJI0BEKA.

YenoBeueckue packl U UX €IMHCTBO. Bpems u myTu pacceneHus yenoBeka Io IaHeTe.

[TprucrocoOIeHHOCTD YeTI0BEKa K Pa3HBIM YCIOBHUSIM CPEIBL.
Pasznen 4. Dxojorus 16
Tema 4.1. OcHOBHOE coJiep:KaHue 2 OK-1
Ixosornyeckue | TeopeTHueckoe o0yueHme: 2 OK-2
(bakTopsl u Cpenpl 0OuTaHNs OPraHU3MOB: BOAHAs, HA3€MHO-BO3IyIIHAsA, IOYBEHHAs, BHYTpUOpraHu3MeHHas. Ou3mnko- OK-7
Cpe€abl KU3HU XUMHAYECKHE 0COOEHHOCTH cpell OOMTaHusl opraHu3mMoB. [Iprucnoco0ienns OpraHu3MoB K KHU3HH B Pa3HBIX

cpenax. [lonstue sxonornyeckoro pakropa. Knaccupukanus sxonornyeckux paxropos. IlpaBuio

muauMyma 0. JInbuxa. 3akon TonepantHocty B. [lendopna.
Tema 4.2. OcHOBHOE cO/Iep:KaHue 4 OK-1
Honyasinus, TeopeTnueckoe o0yueHue: 2 OK-2
coodecTBa, DKoJoru4eckasi XapakTepUCTUKA BUJA U MOMYJISLUN. DKOJIOTUYECKas HUILA BUAA. DKOJIOTHYECKUE OK -7
IKOCHCTEMbI xapaktepucThku nonyasiunu. Coobiiectsa u 3xocucteMbl. buoneHos u ero ctpykrypa. CBA3u MEXIY

opranuzMamu B 6uoreHo3e. CTpyKTYpHbIE KOMIIOHEHTBI 9KOCHCTEMBI: IPOIYLIEHThI, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BeliecTB M NOTOK SHEPTUH B 3KocucTeMe. Tpoduueckue ypoBHH.

IIpakTHYeckue 3aHATHA: 2

Tpoduueckue nenu u cetu. OCHOBHBIE TTOKa3aTeNN IKOCHCTEMBI. brioMacca u npoyKius. DKoIoruyeckme

MUpPaMU/Ibl yucesl, OMoMacchl M sHepruu. [IpaBuiio nupaMuisl SHEPTrUm.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 1O MIEPEHOCY BEIIECTBA U SHEPTUHU B

HKOCHUCTEMAX C COCTaBJICHUE TPOPUUECKHX 1IeTIel U MUpaMul OMoMacchl U SHEPTUU
Tema 4.3. OcHOBHOE coJep:KaHue 2 OK-1
Buocdepa - Teopernueckoe odyueHue: 2 OK-2
riodajabHast buocdepa — xxuBas obonouka 3emnu. Pa3surue npeacrasienuit o buocdepe B Tpyaax B.M. Bepuazackoro. OK -7
IKkoJoruyeckasi | Obnactu 6uocdeps! u ee KoMrnoHeHTHI. JK1Boe BeniecTBo 6rochepsl U €ro GyHKIHH.
cHucTeMa
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3aKOHOMEPHOCTH cyliecTBOBaHMs Onocgepbl. OcobeHHoCTH 6rochephl Kak IT00ATbHOM YKOCUCTEMBI.
Jlnnamudeckoe paBHOBecHe B Onocgepe. KpyroBopoTsl BemecTB 1 OMOre0XUMHYECKHUE IIUKIIBI.
['moGasibHBIEC YKOJIOTHUECKUE MPOOJIEMbI COBPEMEHHOCTH

Tema 4.4.
Biausinue
AHTPOINOreHHBIX
(haxkTopos Ha

ouochepy

OCHOBHOE cO/Iep:KaHue

o

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

N

AHTpOIOreHHbIe BO3ICHCTBUS Ha Onocdepy. 3arps3HeHus Kak BUJ aHTPOIIOT€HHOTO BO3/1EHCTBUS.
AHTpOIIOTeHHBIE BO3/IeHCTBUS Ha aTMocdepy. Bo3aeiicTBust Ha runpochepy. BosneiictBus Ha mutochepy.
AHTpOINOreHHbIe BO3ACHCTBUS HA OMOTUYECKUE COOOIIECTBA. Y TUIYOJIEHHO U3YYatOTCsl OTXO/Ibl, CBS3aHHbBIE
C ompenereHHON mpodeccueil/cnenanTbHOCThIO

IIpakTuyeckue 3aHATHS:

HpaKTqucxoe 3aHATUC ((OTXOI[I)I IIPOU3BOACTBA»

*B Tom uuciie npogeccCHOHATbHO-OPHMEHTHPOBAHHOE COJIePKAHMe MPAKTHYECKOIr0 3aHATHSA

[TpakTrueckoe 3ansaTre «OTX0IBI TPOU3BOACTBa». Ha ocHOBe (enepanbHOTro Kilaccu(pUKaIMOHHOTO
KaTajora 0TX0JI0B OIIPE/IEIIATh KJIacC ONACHOCTH OTXOO0B; arperaTHOe COCTOSHHIE B (GH3HIecKyIo Gopmy
OTXO0JI0B, 00pa3yroIUXcs Ha padoyeM MecTe / Ha dTarax MPOU3BOJICTBA, CBSI3aHHBIC C ONPEICICHHON
npodeccueil/cnennaibHOCTRIO.

OK-1
OK-2
OK-4
OK-7
I1IK 3.4

Tema 4.5.
Bausinue
COIMAJIBHO-
3KO0J0rHYECKHUX
(haxkTopos Ha
310pOBbe
YeJI0BeKa

OcHOBHOE cO/Iep:KaHue

N

TeopeaneCKoe oﬁyqe}me:

N

3I0pOBBE U €r0 coCTaBIIAIOINE. DAKTOPBIL, IOJOKUTENBHO U OTPULIATEIBHO BIUSAIONINE HA OPTraHU3M
yenoBeka. [Ipobiema TeXHOTeHHBIX BO3JAEMCTBHI Ha 3/J0POBBE UEIOBEKA (JIEKTPOMArHUTHBIE MO,
OBbITOBast XUMUS, N30BITOYHBIE IIYMBbI, paualus U T.I.). AanTanys opraHu3Ma yesoBeKka K pakTopam
okpy»Katote cpeasl. [Ipunnumne! hopMupoBanus 370poBbecOeperaroiiero nopeaeHus. Gusnyeckas
AKTUBHOCTb U 3/10pOBbE. BHOXMMUYECKHE ACTIEKThl PAlMOHAIIBHOTO MMUTAHUS.

JlaGopaTopHble 3aHATHSA:

JlabopaTopHas paboTta Ha BEIOOD:

1. JlaGoparopnas padoTa «YMCTBEeHHasi pabOTOCTIOCOOHOCThY
OBgnazieHre MeTo1aMH OIpe/ieNIeHHs ToKa3aTeNell yMCTBEHHON paboTOCIOCOOHOCTH, 00BICHEHHE
MOJTyYEHHBIX PE3yNIbTaTOB U (JOPMYIMPOBAaHUE BBHIBOIOB (TMCHBMEHHO) C MCTIOIh30BAHNEM HAYUHBIX
MOHATUHI, TEOPUM U 3aKOHOB

2. JlabopatopHas pabota «Bnusare abnorndeckux (pakTopoB Ha YeIoBeKa (HU3KHE W BEICOKHE

TeMIepaTypbl)»

W3ydeHne MEXaHN3MOB aJanTallii OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam 1
00BSICHEHHUE MOJTyYEHHBIX PE3Y/IbTAaTOB U (POPMYIUPOBAHUE BHIBOJIOB (TUCHMEHHO) C HUCIOJIB30BAHUEM
Hay4HbIX [OHITHI, TEOPUI U 3aKOHOB

*B ToM 4uncie npogeccHOHAIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE JIA00PATOPHOI0 3aHATHSI

OK-2
OK-4
OK-7
[IK 3.4
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B kadecTBe TPUITEPOB CHUKAIOIIUX PAOOTOCIIOCOOHOCTD UCTIONIB30BATh YCIOBHSI OCYIIECTBICHUS
npodeccuoHabHOM e TEIbHOCTH: IIyM, TeMIepaTypa, pu3nyeckas Harpy3Ka u T.J

IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIeP:KaHueE (CoJep:KaHue MPUKJIATHOTO MOIYJISA)

Pasngea 5. Buosiorus B :Ku3HHU 8 OK-1
Tema 5.1. OcHoBHOE coJep/kaHue 4 OK-2
Buorexnonornn | Teopernyeckoe comepRaHue: 2 OK -4
B JKU3HH buortexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHbBIE HANPABICHUS COBPEMEHHON OMOTEXHOIOTHH. IIK 3.4
Kaxaoro Meronas! 6norexHosoru. O0bEeKTH OMOTEXHOIOIMHA. DTHKA OMOTEXHOJIOIHYECKUX U TEHETHUECKUX

sKcriepuMeHToB. [IpaBuia norcka u aHaiu3a OMO3KOJIOrHUYecKOr HHPOPMAIIUU U3 PA3INYHBIX HCTOYHUKOB

(HayuHas u yueOHO-Hay4yHas JIUTEPaTypa, CPEeCTBA MaccOBOM HH(popMmaIuu, ceth MIHTepHeT u apyrue).

IlpakTHYecKHe 3aHATHS: 2

Keticpl Ha aHanm3 nHGOPMALIUK O HAYYHBIX JOCTHKEHHUAX B 00JIACTH T€HETHYECKUX TEXHOJIOTHIA,

KJIETOYHOM MHXEHEePUH, MUIIEBbIX OMOTEXHOIOTHIA. 3aluTa Keiica: mpecTaBIeHUe Pe3yIbTaTOB PeLICHHs

KEICOB (BBICTYIUICHHE C MPE3CHTAINEH)
Tema 5.2.3. BHOTEXHOJIOTHN H TEXHHYECKHE CHCTEMbI 4
Tema 5.2.3. OcHOBHOE coJiep:KaHue 4 OK-1
buorexnonornu | [lpakTuyeckue 3aHATHS: 4 OK-2
U TeXHUYecKkue | Pa3BuTue OMOTEXHOJIOTUH C IPUMEHEHHUEM TEXHUUECKUX cucTeM (OMOMHKeHepus, OMOMH(pOpMaTHKa, 2 OK-4
CHCTEMbI OMOHUKA) M X IPUMEHEHUE B )KU3HH YEJIOBEKa, TOUCK M aHAIN3 HHPOPMAIH U3 Pa3TUYHBIX HCTOYHUKOB K34

(HayuHasi 1 yueOHO-Hay4YHas TUTEpaTypa, CPeICTBA MaccoBOi nH(popmarum, cetb IHTepHET U Ipyrue)

Kelicpl Ha aHann3 nHGOPMALIUU O PA3BUTUU OMOTEXHOJIOTUH C IPUMEHEHHEM TEXHUUECKUX CUCTEM (I10

rpynmnam)

3amuTa Kedica: [IpeacraBieHue pe3yabTaToB pelieHus: KeHCoB (BBICTYIUICHHE C IPE3EHTALNEN ) 2
IIpomexyTouna 2
s arrectanus no | luddepeHnpoBanubiii 3a4eT
AUCHMILIHHE
Bcero: 72
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3. YcioBus peaju3anuy NporpaMMsbl 00111e00pa3oBaTeIbHON JMCIUILIHH

3.1. [us peanu3anud NPOrpamMMbl JAUCHHUILUIMHBI JOJKHBI ObITh MPEIyCMOTPEHbI
cileaylolue crnenuajbHble IOMeIeHus

OGopynoBanue yuyeOHOTO KabuHeTa: Mebelnb, TOCKa, MeJl, HalISIHbIe TTOCOOUS (KOMILICKTHI
y4eOHBIX TaONUII, MJIAKATOB), TEXHHUYECKUMH CPEICTBAMH OOYUYCHHUS: NMEPCOHAIBHBIA KOMIBIOTEDP C
JUIIEH3UOHHBIM MPOTPaMMHBIM 00ECIIEUeHHUEM, MYIbTUMEINA-IIPOEKTOP C IKPAHOM.

JlaGoparopusi, ocHamieHHas OOOpyIOBaHHWEM JUIsI TPOBEACHUS 3aHATHHA: MHKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETp, JiabopaTopHas nocyaa (mpoOUpKH, MOACTABKU AJi MPOOUPOK, MUHIIETHI,
MECOK, CTYNKH C T[EeCTUKAMHU, NPEIMETHbIE M TIOKPOBHbIE CTEKJIa, CTEKJISIHHbIC IaJlOUKH,
npenapoBalibHbIE UIJIbI, (UIBTPOBaIbHAs Oymara (caneTKu), CTakaHbl) THIEPTOHUYECKUN PacTBOP
xjaopuaa Hatpus, 3%-HbI pacTBOp IEPOKCHIA BOJAOPOAA, pacTBOpP HoAa B HOAHUCTOM KalluH,
TIIALEPHUH, KITYOHH KapTOQes, JTUCT 3JI0/IeU KaHAJCKOU, 101 pIOMHBI OOBIKHOBEHHOH (pSOMHBI WITH
TOMara), JIyK pernyaTblii, pa3BeIeHHbIE B BOJIE IPOKKH);

3.2. UnpopMmannoHHoe obecrnedeHne peajn3alui NPOrpaMMbl

Ocnoenas numepamypa:

1. AradonoBa, A. b. buonorus: 6a30Bblii YpOBEHb : y4eOHHUK JUIsI 00pa3oBaTEIbHBIX
OpraHM3aiyii, peanu3ywimux o0pa3oBaTelIbHble MPOrPaMMbl CpPEIHEro MpodhecCHOHATBLHOTO
obpa3oBanus / A. b. AraponoBa, A. A. Kamenckuii, B. M. CuBoria3oB. — Mocksa : [Ipocsemenue,
2024. — 272 c. — ISBN 978-5-09-113524-4. — TekcT : 3MEKTPOHHBIN // DIEKTPOHHBIN pecypc
muppoBori  obpazoBarenpHOU  cpenpt  CIIO  PROFoOpazoBanme : [caiir]. —  URL:
https://profspo.ru/books/139352

JononnumenvHvle UCMOYHUKU.

1. AradonoBa, A. b. buonorus: 6a30Bblli ypOBEHb: MPAKTUKYM : yueOHOe mocobue,
pa3paboTaHHOE B KOMIUIEKTE C YYEOHMKOM JUIsl 0O0pa30BaTElIbHBIX OpPraHU3alMi, PeaTu3yOLINX
o0Opa3oBaTenbHbIe TPOrpaMMBbI cpesiHero npodeccuonaabHoro oopasosanus / A. b. Aradonosa, B. U.
CuBornazoB. — Mocksa : [Ipocsemenue, 2024. — 112 ¢. — ISBN 978-5-09-112641-9. — Tekcr :
AEKTPOHHBIN // DNEeKTPOHHBIN pecypc uudposoii odbpazoBatenbHoil cpeasl CIIO PROFo6pazoBanue
: [caiit]. — URL.: https://profspo.ru/books/139353

2. Jlanuukas, 7. B. buonorus. Tectei: y4eOHOe mocobue I CPEIHETro
npodeccuonanbHoro odpazosanus / T. B. Jlanmikas. — Mocksa : U3natensctBo Opaiit, 2023. —
40 c. — (ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-14157-3. — TeKcCT : 3J1€KTPOHHBII
// Obpa3zoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/519715
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https://urait.ru/bcode/519715

4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHUS 00111€00pa30BaTEeILHON TUCUUIIIMHBI
KoHTpoJIb U 01leHKa Pe3ylIbTaTOB OCBOCHHSI 00111e00pa30BaTeIbHON TUCIIUILTUHBI PACKPBIBAIOTCS
yepe3 AMCUUILTUHAPHBIE Pe3ysbTaThl, HAIpaBlIeHHbIE Ha (OPMUPOBAHHUE OOIIUX U MPOPECCHOHATBHBIX
KOMIIETEHIIMI 10 pa3/ielaM U TeMaM COJIepKaHusl yueOHOro MaTrepuania.

Oo0mas
KOMIIeTeHIUA

Pa3zgen/Tema

T oneHOYHBIX MepPONPUATHI

Paznea 1. Knerka —
CTPYKTYPHO-
(yHKIMOHAJIbHAS eIMHMLIA
JKHBOT0

KonrponsHas padora «MoneKyaspHbIi
YPOBEHb OPraHHU3aLMH KUBOT0»

OK -2

buonorus kak Hayka. O61mias
XapaKTEePUCTUKA KUZHU

3anonnenue Tabauipl «Bkiaa yueHbIX B
pa3BUTHE OMOJIOTUMY

3anonHeHue CPaBHUTEIHHOM TaOIUIIBI
CXOJZICTBA U PA3JIMYMI 5KUBOT'O U HE
AKUBOT'O

OK-1
OK-2
OK -4

CtpyKTypHO-(YHKIIMOHATbHAS
OpraHu3aIys KJIETOK

OueHnBaemasi JUCKyCCHs 110 BOIIpOcaM
JEKIIUH

Pa3paboTka MEHTaILHON KapThI 11O
KJIaCCU(PUKALMU KJIETOK U UX CTPOEHUIO Ha
IIPO- U DYKapUOTUYECKUX U IO LIapCTBaM B
MUHH Ipynmnax

Jlaboparopnoe 3ausitue: «CtpoeHue
KJIETKU (pacTeHusl, )KUBOTHbIE, TPUOBI) U
KJICTOYHBIC BKIIFOUEHUS (Kpaxmall,
KAPOTHUHOM/IBI, XJIOPOILIACTHI,
XPOMOILIACTHI)»

[IpaxkTnueckoe 3ansatue: IIpencrasienue
YCTHBIX COOOIIEHUH ¢ Tpe3eHTallneH,
IIOATOTOBJICHHBIX I10 IIEPEYHIO
HCTOYHHUKOB, PEKOMEHIOBAHHBIX
IIpEenoiaBaTesIeM

OK-1
OK -2

CtpyKkTypHO-QYyHKIIMOHATIbHBIE
(bakTopbl HACTIEICTBEHHOCTH

@pOHTAIBHBIN OITPOC

Pazpabotka rimoccapus

Pemenue 3agau Ha onpeneneHne
I10CJIEI0OBATEIbHOCTH HYKJIEOTU/IOB,
AMUHOKHCIIOT B HOPME U B CiIy4ae
U3MEHEHUS TI0CIIE0BATEIIbHOCTH
Hykaeorunos JJHK

OK -2

OOMEH BelIeCTB U
IIPEBPALLIEHUE YJHEPTUH B KIIETKE

OpOHTAIBHBIN OIIPOC
3anoHeHUe CPaBHUTEITBLHOMN TaOIUIIbI
XapaKTepUCTHK TUIIOB OOMEHa BEIIECTB

JKM3HEHHBIA UK KIETKH.
Muro3s. Meiio3

OO6cy>xaeHune o Borpocam JeKIUH
Pa3paboTka 1eHTHI BpeMEHU KU3HEHHOTO
LUKJIa

Pa3nea 2. Ctpoenue u
(yHKIUH OpraHu3Ma

Kontponbnas padota “CtpoeHue u
¢byHKIMK opraHu3ma’

OK-2
OK-4

CrpoeHune opranusma

OnenuBaemasi TUCKycCHUs

Pa3paboTka MeHTaIbHOM KapThl TKaHEH,
OpPraHOB U CHCTEM OPTraHOB OPraHU3MOB
(pacTeHust, )KUBOTHBIE, YETIOBEK) C
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KpaTKOW XapaKTepUCTUKON UX (PyHKITHIA

OK -2

@DopMbI pa3MHOKEHUS
OpraHU3MOB

®poHTaTIBHBINA OITPOC

3anonHeHue TabauILbl ¢ KpaTKou
XapaKTepUCTUKON U puMepamu popm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK-2
OK -4

OHTOreHe3 pacTeHH, )KUBOTHBIX
Y YeJIoBeKa

Pa3paboTka JeHTbl BpEMEHHU C
XapaKTepUCTUKOM 3TAallOB OHTOreHe3a
OTZEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEKa [0 MUKPOIpyIIIaM
Tect/ompoc

OK-2
OK-4

3aKOHOMCpHOCTI/I HacJICa0BaHUA

®poHTaATIBHBINA OITPOC

Pazpabotka rioccapus

Pemenue 3anay Ha onpenenenue
BEPOSTHOCTH BOZHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU MOHO-,
JI1-, TIOJTUTHOPHUIHOM U aHATH3HPYIOLIEM
CKpEIIMBAHUU, COCTABIICHHE
TEHOTUITNYECKUX CXEM CKPEIUBAHHMS

OK-1
OK-2

CreruieHHO€e HaCIEAOBaHNE
MIPU3HAKOB

@pPOHTAIBHBIN OIIPOC

Pa3pabotka rioccapus

Pemenue 3amau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IPHU3HAKOB ITPU
CLEIIJICHHOM HacJIeIOBaHNUU, COCTABICHUE
FCHOTUIIMYCCKHX CXEM CKPCHIMBAHUA

OK-1
OK -2
OK -4

3aKOHOMepHOCTI/I HU3MCHYNBOCTH

OpOHTANBHBIN ONPOC

PaspaboTtka rioccapus

Pewienue 3aau Ha onpeeneHue TMna
MyTaIuy TIpH TIepeiade HaCJIeICTBEHHBIX
MPU3HAKOB, COCTABJIEHUE T€HOTUITMYECKUX
CXEM CKpEIINBaHUS

Pasnen 3. Teopusi 3Bo/11onnu

Konrtponsnas pabora “Teopernueckue
aCIEKThI HBOJIIOLIMY KU3HU Ha 3emie”

OK-2
OK -4

Hcropus 3BOIIOIIMOHHOTO
ydeHus. MUKpOIBOIIIOLMS

@pOHTAIBHBIN OIPOC
Pa3pa0oTka JeHThl BpeMEHU pa3BUTHUS
SBOJIOLAOHHOTO YYEHUS

OK -2
OK-4

MakposBonronus.
Bo3HukHOBEHME U pa3BUTHE
JKU3HU Ha 3emiie

OneHnBaemas TUCKYCCHUS: UCIIOJIb30BaHUE
apryMeHTOB, OMOJOTUYECKON
TEPMHUHOJIOTHH U CUMBOJIUKH TS
JI0Ka3aTeIbCTBA POJICTBA OPTaHU3MOB
Pa3HbIX CUCTEMAaTHYECKUX TPy
Pa3paboTka neHTHl BpeMeHU
BO3HUKHOBEHHUS U Pa3BUTHS )KU3HU Ha
3emuie

OK-2
OK -4

[IpoucxoxneHue yemoBeka —
AHTPOIIOr€HES

@pOHTAIBHBIN OITPOC
Pa3paboTka JeHThl BpeMEHU
MIPOMCXOXKACHUS YeJIOBEKa

Pazgea 4. Dxosorus
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OK-1 Dkonornyeckue (HakTopsl U OnenuBaemast TUCKyCCHS

OK-2 Cpenbl )KU3HU Pa3paboTtka rioccapus

OK-7

OK-1 [Momymsius, cooOriecTna, CocraBiieHHue CXeM KpyroBOpOTa BEIIECTB,

OK-2 KOCHCTEMBI UCIIOJIB3YS MaTepUaIIbl JICKIIHH

OK-7 Pemenne npakTMKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 3aJjaHuil 110 epeHocy
BELIECTBA U SHEPTUU B IKOCUCTEMAX C
cocTaBiieHHE TPOPHUUECKUX Ienel u
nupamui OMOMacchl U IHEPTUU

OK-1 buocdepa - rmobanbpHas OnenuBaemast TUCKYCCHS

OK-2 9KOJIOTUYECKAs CUCTEMA

OK-7

OK-1 Binusinue aHTpOMOreHHbIX OuenuBaemasi TUCKyCCHUS

OK -2 (dakTopoB Ha buochepy [TpakTuueckas padora «OTXOIbI

OK-4 MPOU3BOJICTBAY

OK-7

OK -2 Bimsinue connanbHo- OnenuBaemast TUCKyCCHS

OK-4 HKOJIOTHYECKUX (PaKTOPOB HA BrlimonHeHue 1abopaTopHOii pabOTH Ha

OK-7 3/10pOBbE YETIOBEKA BBIOOD:

[IK 3.4 «YMcTBeHHasi pab0TOCIIOCOOHOCTHY,
«Bnusiaue abnotnyecknx (pakTopoB Ha
yenoBeKa (HU3KHUE U BHICOKHE
TEMIIEPATYPHI)»

Pa3pen 5. buoJjorus B ;KH3HHU 3amnuTa Keiica: npeacraBicHue
pEe3yJIbTAaTOB PELICHUS KEHCOB
(BBICTYILZIEHHE C TIPE3EHTAIlUCH )

OK-1 buorexHonoruu B ;KU3HU Brimonnenue keiica Ha aHAIN3

OK-2 KaXkJ10ro MH(}OPMALIUK O HAYYHBIX JOCTUKEHUSX B

OK -4 00J1aCTH TeHETUYECKUX TeXHOJIOTUH,

IIK 3.4 KJIETOYHOW MH)KEHEPHUH, TTUILEBBIX
OMOTEXHONOTH (10 TPyIIaMm),
MIpe/ICTaBICHHUE PE3YIbTATOB PEIICHUS
KEHUCOB

OK-1 buotexHonoruu u rexuuueckue |BrinoiHEHUE Keiica Ha aHAIIN3

OK -2 CHUCTEMBI UH(POPMALIUHU O Pa3BUTUS OMOTEXHOJIOTUI

OK-4 C MPUMEHEHUEM TEXHUYECKHUX CUCTEM (T10

IIK 3.4 rpymnmam), NpeJcTaBIeHue pe3yIbTaToB

pELIEHHS KEeMCOB
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