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1. MACIIOPT PABOYEM ITPOT'PAMMBI OBIIIEOEPA30OBATEJILHOM
YYEBHOU JUCIHHUITJIMHbI

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

PabGouast mporpamma mo 00meoOpa3oBaTebHON YYeOHON AUCITUIUIMHE
«buosorus» COCTaBJICHA Ha OCHOBE TpeboBaHUM denepaibHOTO
rOoCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJIApTa CPEIHETO 00Iero oopa3oBaHUs
U SBJISIETCA YaCThIO MPOTPaMMbl MOATOTOBKH CIEHUAIHUCTOB CPEIHETO 3BEHA IO

cnenuanbHocTh (cnenuanbHocTsM) CITO
09.02.13 NuTerpanus pemeHuii ¢ NpuMeHeHneM TeXHOJIOTH i
o HCKYCCTBEHHOI'0 MHTEJJIEKTA

(xom) (HanmeHoBaHue crnenuanbHOCTH / Ipoheccun)

1.2. leanb o0meo0pa3oBaTeIbHONH y4eOHOH IMCHHUILIMHBI — Tpe0OBaHMs K pe3yJjbTaTaM
OCBOEHHUSI THCIHUILIHHBI:

dopMHUpOBaHUE y CTYACHTOB OMOJIOTHYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MUPa KaK OCHOBBI IPUHATHUSL PEUIEHUN B )KU3HEHHBIX U MTPOU3BOJICTBEHHBIX
CUTYyallUsIX, OTBETCTBEHHOT'O MTIOBEACHUS B IPUPOJHOM CpELE.

1.3. Mecto o00meoOpa3oBaTe/ibHOI Yy4eOHOH AUCHMILUIMHBI B CTPYKTYpe MNPOrpaMmbl
MOATrOTOBKH CNIEIHAJIMCTOB CPeIHEro 3BeHa:

Jucuumimna «buosorusi» BXOAUT B cOCTAaB npeaMeTHoi o0actu 9.4. EcrecTBeHHbIE HAYKH
®I'OC COO u OdmeodOpa3oBaTeibHas NOATOTOBKAa/ba3oBble MM CIUNINHBI

(YKazamov NPUHAONIedNCHOCMb OUCYUNIUHBL K npedmemHou obnacmu, nponucannot 6 @I'OC cpednezo
0bugeco 0bpazosanus u K yueOHOMY YUKLy)

1.4. Pe3yabTaTsl 0cBOCHHMS 0011€00pPa30BaTEJIbHON Y4eOHO! TMCUMILVINHBI B COOTBETCTBUM
¢ ®I'OC CIIO u na ocuose ®I'OC COO

JucnunnmHa BXOAUT B 00meoOpa3oBaTeNbHBII LUKI HW  OTHOCHUTCS K  0a30BBIM
0011e00pa3oBaTeIbHbIM JUCIUILIMHAM CPEIHETO (TI0JIHOT0) 00111ero 00pa3oBaHus U HalpaBieHa
Ha GOopMUPOBaHUE OOMIMX KOMIETESHIIUN.

Kon 1 | Tlnanupyemsbie pe3yabTaThl OCBOCHHUS IUCIMILIAHBI
HaNMEHOBAHUE
q)OPMpreMBUIX OGue JIMCIUIUTHHAPHBIE
KOMIETEHIINI
OK 01. Bsibupats | B yactu Tpy10BOr0 BOCIUTAHHUS: c(hOpMUPOBAHHOCTH 3HAHUHN O MECTE U
CIOCOOBI  pEIIeHUs | - TOTOBHOCTh K TPYAYy, OCO3HAHUE | pOJIM OMOJOTHM B CHUCTEME HAYYHOTO
3a7a4 LIEHHOCTH MAacCTEpPCTBA, | 3HAHUS; (G YHKITMOHATTEHOM
MpoECCHOHAIBHON | TPYIOTFOOHE; TPAaMOTHOCTH YeJIOBEKa I pPEelIeHUs
JIEeATEIIbHOCTH - TOTOBHOCTh K  aKTUBHOMH | JKMU3HEHHBIX MPOOJIEM;
MPUMEHUTEIBPHO K | JEATETLHOCTH TEXHOJOTUYECKOH W | cPOPMUPOBAHHOCTH YMEHUS
Pa3IM4YHBIM COLUMAIIBHOM HAIPABJIEHHOCTH, | PACKPBIBATH colepKaHue
KOHTEKCTaM CITOCOOHOCTh WHUIIUAPOBATH, | OCHOBOTIONATAONINX OMOJOTUYECKHUX
IJIAHUPOBATh W CAMOCTOSITEJIBHO | TEPMUHOB U MOHATHM: KU3Hb, KIIETKA,
BBITIOJIHATH TaKYIO €SI TEIbHOCTD; TKaHb, OpraH, OpraHu3M, BH],
- MHTEpeC K pa3NuYHbIM cdepaM | MOMmysius, 3KOCHCTeMa, OWOIeHO3,
poeCCHOHAIBHON JeATENhHOCTH, | Omocdepa;  metabonusm  (oOMeH
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OsBnagenue YHUBEPCATbHBIMH
y4eOHBIMH M03HaBaTEILHBIMU
NEUCTBUSIMU:

a) 0a30BbIC TOTUYECKHUE JICHCTBUS:

- CaMOCTOATENbHO (HOPMYIUPOBATH
U aKTyalu3HpoBaTh  Mpodiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYILECTBEHHBIN
NPU3HAK WIM OCHOBaHUSA  JUIA
CpaBHEHHs, KiJIacCUUKAUH U
0000111eHM;

- ONpEeNeNsATh LEIN JIEeATeIbHOCTH,
3a/1aBaTh IApaMeTpbl U KPUTEpPUU
WX JIOCTUKEHUS;

- BBIBJIITh 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSIX;

- BHOCHUTH KOPPEKTUBBI B
JIeSTeITLHOCTD, OIICHUBATh
COOTBETCTBUE PE3YNIbTATOB LENSM,
OIICHUBATh PUCKH  TIOCJEACTBUI
JIeATEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHUE
[IPU PEIICHUH KU3HEHHBIX MPOOIeM
0) ©0a30BBIe HCCICIOBATEIBCKUE
NEeHUCTBU:

- BJaJeThb HaBBIKAMHU  y4eOHO-
HCCIENOBATENLCKON W TPOEKTHOU

JeSITeJIbHOCTH, HaBBIKAMHU
pasperieHus npooiaem;

- BBISIBIISITh NPUYHHHO-
CJIEICTBEHHbBIE CBA3U U
aKTyaJIu3UpOBaTh 3a1auy,
BBIIBUTaTh THUIIOTE3y €€ PEICHUs,
HaXOJUTh apryMEHTBI JUISE
JI0Ka3aTenbCTBa CBOMX

YTBEPKACHUM, 3a/1aBaTh apaMeTpbl
Y KPUTEPUU PELICHMUS,

- aHaJIM3UpPOBATH IIOJIyYEHHBIE B
XOJI€ pELICHMs 3a7auu pPe3yJIbTaThl,
KPUTHYECKU OLIEHHBATh ux
JIOCTOBEPHOCTb, ~ IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

- YMETb IEPEHOCUTHb 3HAHHUA B
MO3HABATENIbHYI0 U MPAKTUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMS U3
pasHBIX IPEIMETHBIX 00JIaCTEeH;

BEIIECTB W TMPEBpAIICHUE HYHEPIHN),
roMeocTa3s (camoperynsauus),
OumocuHTe3  Oenka,  CTPYKTypHas
OpraHu3aIus KHUBBIX CHUCTEM,
JIMCKPETHOCTD, caMOperyJIsIIHs,
CaMOBOCIIPOU3BEICHHE

(penpoyKiumsi),  HACIEJACTBEHHOCTD,
W3MEHYMBOCTb, JHEPrO3aBUCUMOCTD,
pocT W pa3BUTHE,  YpPOBHEBas

OopraHu3aIus;
c(hOpMUPOBAHHOCTh YMEHHUS
pacKpbIBaTh coJiepyKaHue

OCHOBOIOJIATralomuX OHOJIOrHYECKUX
TEOpUA M  THUIOTE3:  KJIETOYHOM,

XPOMOCOMHOMH, MYTallMOHHOM,
3BOJIIOLIUOHHOM, IIPOUCX 0K ICHUS
YKU3HU U YeJIOBEKa;

c(hOpPMHUPOBAHHOCTH YMCHHSI
pacKpbIBaTh OCHOBOIIOJIATral0IIKeE
OHOJIOTHYECKHe 3aKOHBI u

3akoHomepHoctu (. Menpens, T.
Moprana, H.M. BaswioBa, DO.
lexkens, ®. Mromepa, K. boapa),
TPAaHMIIBI UX TPUMEHUMOCTH K KUBBIM
cHucTeMam;

npuoOpEeTEHUE ONbITa TPUMCHEHUS
OCHOBHEIX METOJIOB HAy4YHOT'O
MTO3HAHUS, UCIIOTIB3YEMBIX B
Ouojiorun: HaOJIIOJCHUS U OIMCAHHS
JKUBBIX  CHCTEM,  IIPOLIECCOB U
SIBJICHUH; OpTraHU3allli U MPOBEICHUS
OMOJIOTHYECKOTO JKCIIEPUMEHTA,
BBIJIBHOKECHUSI THIIOTE3, BBISBICHUS
3aBUCUMOCTH MEXAY HCCIEeAyEeMbIMU

BEJIMYMHAMH, 00BACHEHHS
ITOJTyYEHHBIX pe3yJabTaTOB U
dhopmynupoBaHus BBIBOJIOB c

UCIIOJIb30BAaHUEM HAYYHBIX TOHSTHH,
TEOPUI U 3aKOHOB;

c(hOpMUPOBAHHOCTh yYMEHUS
BBIICJIATh CYIIECTBEHHBIC TMPHU3HAKU
BUPYCOB, KIETOK MPOKAPHOT U
JyKapuoT; OJIHOKJIETOYHBIX U
MHOTOKJIECTOYHBIX OPTraHU3MOB, BUJIOB,
OHMOreOIEeH030B u DKOCHUCTEM;
OCOOCHHOCTH  TPOIIECCOB  OOMeHa
BEIIECTB M MPEBPAIICHUS JHEPTUU B
KJIETKe, (POTOCHHTE3a, IIACTHUYECKOTO

- BBIIBUT'AaTh HOBBIC nuiacu, | 1 OHEPTCTUYCCKOT'O O6MeHa,

npeajiaratb OPUTHHAJIBHBIC | XEMOCHHTE3Aa, MHUTO34a, Meﬁo3a,

MoAXOJbl U PCUHICHU A, OIJIOAOTBOPCHUA, Pa3BUTHUA u
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- CIIOCOOHOCTh MX MCIOJIb30BAaHUS B | pa3MHOXKECHHS, WHJUBUIyaJIbHOTO
[IO3HABATEIIbBHON M COLMAIBHOM | pa3BUTUSl OpraHu3Ma (OHTOreHe3a),
MIPaKTHUKE 60pBOBI 3a CyILIECTBOBAaHHUE,
€CTECTBCHHOT'O otoopa,
BUJI000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K
cpene oOuTaHus, BIIMSTHUS
KOMITOHEHTOB 3KOCHUCTEM,
AQHTPOIIOT€HHBIX U3MEHEHUH B
9KOCHCTEMAX CBOCH MECTHOCTH,
KpyroBOpoTa BEILIECTB u
MpeBpalieHne SHeprun B ouocdepe;
c(OpPMUPOBAHHOCTh YMEHHUSI peulaTh
OMOJIOTUYECKHE 3a/a4d, COCTABJISATH
T€HOTUIIMYECKUE CXEMBbI CKPEIINBaHUS
JUISL pa3HbBIX THIIOB HAaCIEAOBaHUS
IIPU3HAKOB Y OPraHU3MOB, COCTABIISITh
CXEMBbI NIEPEHOCA BEIIECTB U SHEPTUU
B 9KocucTemax (Lemd TUTaHus,
MIUIIEBBIC CETH)
OK 02. B oOnact 1EHHOCTH HaydHOTO | ChOPMUPOBAHHOCTH YMEHUI
Hcnonb3oBath MMO3HAHUA: KPUTHYCCKH OIEHWBATh WH()OPMAIIHIO
COBPEMEHHBIE - c(hOpMHUPOBAHHOCTH | OMOIOTHUECKOTO COJIepKaHus,
CpEACTBA MOUCKA, MHPOBO33pPEHHS, BKJIIOYAIO YO IICEBIOHAYYHbIE
aHaju3a u COOTBETCTBYIOIIETO COBPEMEHHOMY | 3HAHUSI M3 PA3JIMYHBIX HCTOYHUKOB
WHTEPIPETALNH YpPOBHIO  pa3BUTHS  Hayku U | (CpeAcTBa MaccoBOM HMHGpOpPMAIINH,
uH(bOpMaluU U 0011eCTBEHHON MPAKTUKH, | HAYYHO-TIOMYJISIpHBIE MaTepuabl);
nH(pOpMaIIMOHHBIE OCHOBaHHOTO Ha JWAaJIOre KYJIbTYp, | HHTEPIPETUPOBATH STUYECKUE
TEXHOJIOTUM IS CIOCOOCTBYIOIIETO OCO3HAHUIO | aCTMEKThl COBPEMEHHBIX UCCIIEI0BAHUM
BBITIOJTHEHHUS 3a]1a4 CBOEr0 MeCTa B TMOJUKYJIHTYPHOM | B ouomnoruu, MEJUIIUHE,
npodeccCHoHaNBHON | MUPE; OMOTEXHOJIOTHH; paccMaTpuBaTh
JIeATeIIbHOCTH - COBEpIIICHCTBOBAHUE S3BIKOBON U | TJIOOATBHHBIC AKOJIOTUYECKHE
YUTATEIBCKOM  KyJABTYpPHl  Kak | MpOOJIeMbI COBpPEMEHHOCTH,
CpeicTBa B3aUMOJICUCTBUS MEXIy | GopMUpOBaTh MO OTHOMICHUIO K HUM
JIOJIbMH U TTIO3HAHUS MUPA; COOCTBEHHYIO MO3HUIIUIO;
- OCO3HaHHE IIEHHOCTH Hay4yHOU | CPOPMUPOBAHHOCTD YMEHUI
JIEATENBHOCTH, TOTOBHOCTH | CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC
OCYULIECTBIISThH MPOEKTHYIO U | U YCTHBIE COOOIIEHHS Ha OCHOBE
HCCJIEIOBATENbCKYIO JEATENbHOCTh | OMOJIOrMYecKod  MHpOpMauuu U3
WHJUBUIyaJIbHO U B TPYIIIIE; HECKOJBKMX HCTOYHUKOB, T'PAMOTHO
Osnanenue YHUBEPCAIbHBIMU | UCTIOJIB30BATh TOHITHHHBIA ammapar
y4eOHBIMU MO3HABATENBHBIMU | OHOJIOTHH
NEUCTBUSIMU:
B) paboTta ¢ uHpopmarmei:
- BIAJCTh HABBIKAMHU TIOJYYCHHS
uHpOpMallMd U3  UCTOYHHKOB
pPa3HBIX THIIOB, CaMOCTOSITEIHHO
OCYLIECTBIISAITh ~ MOUCK,  aHAJIM3,
CHCTEMaTHU3aIUIO0 u
MHTEPIPETALIO uHbOopMaIuu
pasIMYHBIX  BUJOB ®W  (hopm
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NPECTaBIICHHUS;
- CO03/1aBaTh TEKCTHI B Pa3IUYHBIX
dopmarax ¢ ydeToM Ha3HAYCHUS
uH(popManun u LIEJIEBOM
ayJIUTOpPHUH, BHIOUpast
ONTUMAJIbHYIO bopmy
NPEICTABIICHUS U BU3yaTH3allHH;

- OIICHHWBaTh  JIOCTOBEPHOCTH,
JCTUTUMHOCTh ~ MH(POpPMAIIUHU, ee
COOTBETCTBUE PaBOBBIM u
MOpPaJIbHO-ITHYECKIM HOpMaM;

- UCIOJIb30BATh CpezicTBa
UH(POPMAIIMOHHBIX u
KOMMYHHKAI[HOHHBIX TEXHOJOTHIA B
peleHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3aja4 c
coOII0ICHUEM TpeOoBaHU
PrOHOMUKH, TEXHUKH
0€30MacHOCTH, THTUEHBI,
pecypcocOepexeHus, MPaBOBBIX U
ITHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BJIQJICTh HaBBIKAMU
pacro3HaBaHUA u 3aIUTHI
uHpopmanuu,  HHPOPMAIIMOHHON
0€30MaCHOCTH JIUYHOCTH

OK 04. 3¢ddexrnuBHO

- TOTOBHOCTb K CaMOpa3BHUTHIO,

OpUOOpETEHUE OIbITa MPUMEHEHUS

B3aMMOJEUCTBOBATh | CAaMOCTOSTEIBLHOCTH U | OCHOBHBIX METOJIOB Hay4HOT'O
u pabortatb B | CAMOOIPENEIIEHHUIO; MO3HAHUS, MCIIOJIb3YEMbIX B
KOJIJICKTHBE U | -OBNIQJICHHUE HaBBIKAMU y4eOHO- | OMOJOTUH: HAOTIOJEHUS W OMUCAHUS
KOMaH/e WCCIIEIOBATEIIbCKOM, MPOEKTHOM W | )KUBBIX CHCTEM, MPOLIECCOB u
COIIMAILHOM JeSTeIbHOCTH, SIBJIEHUM; OPraHU3alUd U TIPOBEIACHUS
OsgnageHue YHUBEPCAIBHBIMH | OMOJIOTHYECKOTO AKCIIEPUMEHTA,
KOMMYHUKATUBHBIMU JCUCTBUSAMHU: | BBIABMKEHUS TUIIOTE3, BBIABICHUS
0) COBMeCTHas JIeATEeIbHOCTD. 3aBUCUMOCTU MEXKIY HCCIEIYEMBIMU
- TIOHMMaThb H  HCHOJL30BAaTh | BEIIMUYUHAMH, 00BACHEHHUS
[IPEUMYILECTBA  KOMAHJIHOW U | MOJIYYEHHBIX pe3yJabTaTOB u
WHIUBUTyaJIbHON PabOTHI; dhopmynupoBaHus BBIBOJIOB c
- IPUHHMMATh LEJIM COBMECTHOM | UCIOJIb30BAHUEM HAYUYHBIX ITOHATHI,
JIEATEIIbHOCTH, OpPraHW30BBIBATH U | TEOPHM U 3aKOHOB
KOOPAMHUPOBATH JEUCTBUS IO €€
JOCTIDKCHHMIO: COCTaB/IATh  INIaH
JIEUCTBUM, pPaCHpelesaTs pOIu ¢
YYETOM MHCHUM YYaCTHUKOB
o0cyxIaTh pe3yJIbTaThI
COBMECTHOM paboThI;
- KOOpPAMHHUPOBATH W BBIINOJHATH
paboTy B YCIOBHSIX PEATbHOTO,
BUPTYaJILHOT'O u
KOMOMHHPOBAHHOTO
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B3aMOJCHCTBUS;

- OCYUIECTBISITh  TO3UTHUBHOE
CTpaTeruvecKkoe  MOBEICHHE B
Pa3IMYHBIX CHUTYAIUSX, MPOSBISATH
TBOPYECTBO M BOOOpaKE€HHE, OBITH
WHUIIUATHBHBIM

OgnaneHue YHUBEPCATbHBIMU
PETYJIATUBHBIMU ICHCTBUSMU:

I) IPUHATHE Ce0s U APYTUX JFOJICH:
- IPUHUMATh MOTUBHI U aPTyMEHTBI
OpyruxX JIIOICH T[pH  aHAIU3e
PE3yJbTATOB JIEATEIHHOCTH;

- MPHU3HABATh CBOE NPAaBO MU IPABO
JIPYTHX JIFOJICH HA OLTHOKHY;

- pa3BUBAThH CIIOCOOHOCTh
MOHUMATh MHpP C TO3UIUU APYTOTO
4eJI0BeKa

KOJIJICTXK»

HWHTCIIJICKTa

Cocrasurens Kysnenos B.B.

OK 07. B obacTu HKOJIOTHYECKOTO | chOPMUPOBAHHOCTH YMEHHUS
CopelicTBOBaTh BOCITMTAHUS: IIPUMEHATDH II0JYYCHHBIE 3HAHUSA JUIA
COXPAaHEHHUIO - c(hOPMHUPOBAHHOCTH | OOBSICHCHHS OMOJIOTMYECKUX
OKpYy Karoleu SKOJIOTHYECKOM KYJIBTYpPBI, | IPOLECCOB U SIBIICHUM, I HPUHATHS
cpenbl, MOHUMAaHUE BIMUSHUS COLMAIBHO- | IPAKTHYECKUX peleHuit B
pecypcocOepeKeHII0 | SKOHOMHUYECKUX  IPOIECCOB  HA | MOBCEAHEBHOW JKM3HM C  LEJIbIO
, IPUMEHSATH 3HAHUSI | COCTOSTHUE IPUPOIHON u | o0ecnieueHrs O€30IaCHOCTU CBOETO
00 U3MCHCHUH COLMAJIBHOW  Cpelabl, OCO3HAHUE | 3I0POBbS WU 310POBbS OKPYKAKOLIUX
KIIUMaTa, MPUHIIMIB | TJIO0ATLHOTO XapakTepa | JIIOJe,  COONIOJCHUS  3JI0POBOTO
OEPEIKITUBOTO AKOJIOTUYECKUX TTPOOIIEM; obpaza J>KHM3HH, HOPM TIPaMOTHOTO
MIPOU3BOJICTBA, - IUIAHUPOBAHUE U OCYUIECTBIICHHE | MIOBEACHUSA B OKpYy>Karolen
a¢heKTUBHO JICUCTBUI B OKPYXKAIOLLIEHW cpelie Ha | IPUPOJIHOU cpene; TMOHUMAaHUE
JIEUCTBOBATE B OCHOBE 3HAHUS 1IeJIeH YCTONYMBOTO | HEOOXOIUMOCTH HUCIIOIb30BaHUA
Ype3BbIYaHBIX Pa3BUTHS YEJIOBEUECTBA; JOCTUKEHUI COBPEMEHHOW OMOJIOTUU
CUTYalHSIX aKTUBHOE HENPUATHUE ICUCTBUI, 1 OMOTEXHOJIOTUH JIJIST PAIIHOHAIEHOTO

MPUHOCAIIMX BPEJl OKPYKaArOIIEN IIPUPOAOIIOIB30BAHUSL

cpene;

- YMEHHE IIPOTHO3UPOBATH

HEONAroNMpHUATHBIE JKOIOTUYECKUE

MOCHEACTBHUS  MPEANPUHUMAEMBIX

JIEHCTBHM, NIPEJOTBPALLATD UX;

- pacIIMpEHUE OMNbITA AEATEIbHOCTH

JKOJIOTMYECKOW HAIIPaBJIECHHOCTH;

- OBJIaJICHUE HaBbIKaMU Yy4eOHO-

HCCIIEIOBATENILCKOM, IMPOEKTHON U

COITHAJILHOM NIeATEeIFHOCTH
K 1.2 Pa3zpabarbiBaTh IpOrpaMMHbIE MOJYJIUM B COOTBETCTBUHU C TEXHHUYECKUM

3aJJaHUEM.

JIMYHOCTHBIE Pe3yJabTAThl Peaau3alui NPOrpaMMbl BOCHUTAHUS (JeCKPUNITOPHI) Kon iM4HOCTHBIX
pe3yabTaToB
peaau3anuu
NPOrpaMMbl
BOCIITUTAaHUSA

CoOmroaromuii 1 MpoNaraHIupyIOIIMi TpaBuia 310poBoro u 6Oe3omacHoro | JIP 9
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obpaza JKM3HH, CIOPTa;, NPEAYNPSKIAOMUNA JMOO0  TPEOI0JICBAOIITHI
3aBUCHUMOCTH OT aJIKOI'OJIA, Ta6a1<a, NCUXOAKTUBHBIX BCIICCTB, A3aPTHBIX UTP U
T.1. COXpaHSIOMMIA TICUXOJOTHYECKYI0 YCTOHYMBOCTh B CHUTYaTHBHO CIIOXHBIX
HJIM CTPCMUTCIIBHO MCHAIOIUXCA CUTYallUsIX

3aboTsAmuiics O 3allUTe OKPYKAWIIEH Ccpeabl, COOCTBEHHOM U 4YYXKOU

N JIP 10
0€3011aCHOCTH, B TOM 4yHuciie IH(PoBOi
[IpuHuMaromMii  ceMeHble 1EHHOCTH, TOTOBBIM K CO3JIaHUI0 CEMbU U
BOCITMTaHUIO i:[eTeﬁ; JEMOHCTPUPYIOUIUN HETPUITHE HEiCI/IJII/I}I B CEMbE, yX0/ia OT 1P 12
POUTENLCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHUH CO CBOMMHM JCTHhbMHU U UX
(UHAHCOBOTO COZlep KaHUSI.
[TposiBnsitoIIUi CO3HATENIHPHOE OTHOIIEHUE K HEMPEPHIBHOMY OOpa30BaHUIO KaK P 14

YCIIOBUIO yCTIeNTHON MpodeccnoHalbHOM U 00IIECTBEHHON AESITENbHOCTH

15. PeKOMeH}IyeMOC KOJIMY€E€CTBO YaCOB Ha OCBOCHHUE IPOrpaMmMmabl 06m606pa30BaTeHBHOﬁ

Y4eOHOH TUCHUIJIMHBI:
O0nem obOpazoBarenbHOMN TporpamMmsel — 50 4acoB, B TOM YHUCIIE:

00s13aTenpHOM yueOHOM Harpy3ku oOydaroiierocs ¢ npernojaanarenem — 48 4acos;

camocTosTeNnbHas paboTa 00yJaromerocs - 4aca;
KOHCYJIbTAINK 2 Yaca,
MIPOMEKYTOUHAS aTTECTAINS — 2 YacOB.

AHIIOO Pabouas nporpamma no oduieo0pazoBaTensHOi yueOHoM aucuumuiinae buonorus
«AKaJIeMUYCCKUit Crermansrocts 09.02.13 MaTerpanus penieHnii ¢ IPUMEHEHHEM TEXHOIOTHI HCKYCCTBEHHOTO
KOJIIEHO» MHTEIIeKTa
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2. CTPYKTYPA COAEP)KAHHUE OBIIIEOBPA3OBATEJIbHOM
YYEBHOU JUCIIUIIJIMHbI

2.1. O0bem y4eOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Buj yueOHoi1 padoThI

Oobvem uacoes

O0bem 00pa3oBaTe/ibHONM MPOrpaMmbl (Bcero)

50

CymMmapHasi y4yeOHasi Harpy3ka oOydYalolIuxcsi BO B3amMmojeiicTBum c | 48

npenojaaBarejieM
B TOM YHCIIE:

TEOPETHYCCKUE 3aHITHS 16
IPAKTUYECKHE 3aHSTHS 32
CamocrosiTesibHasi padoTa o0yuyarmerocs (Bcero)

KoHcyabTanuu 1no y4e6Hoii 1ucuunjinHe 2
IIpoMeskyTOUHAsI aTTECTALUS 8 YopMe 3auenm ¢ OYeHKOU 2

Bo ecex sauetixax co 36e300uxoii (*) credyem ykazamov 06vem uacos 6 coomeemcmauu ¢ y4eOHviM

nilaHom

2.2. TemaTu4yeckii IJIAH M COiepP:KaHUE 001Ie00pa30BaTEILHOM YUeOHO

JUCHUIIIIMHbI
Conep:xanne y4e0HOro MaTepuaja (OCHOBHOE H XapakTepucTuK | @opmupy
HaumenoBaHue npodeccHoHATbLHO-0PHEHTHPOBAHHOE), O0bem | 3 BULOB eMble
Pa3IeioB M TeM J1a00paTOPHEBIE M IPAKTHYECKHE 3AHATHS, yacop | ACATEIBHOCTH KOMIIETEH
NPHUKJIATHOR MOLYJIh (IPH HAJTMYHH) CTYACHTOB uuu
1 2 3 4 5
Pazgen 1. Kierka — cTpyKTYpHO-QYHKIMOHAJIbHAS ¢IUHHUIA KUBOT0 12
Tema 1.1. OcHOBHOE coJiep:kaHne 2 OK 2
buosiorus kak Teoperuueckoe o0yyeHune: 2
nayka. Obmast CoBpeMeHHBIE OTpacii OMOJOrHIECKNX 3HAHUH.
XapaKTEePUCTURA | Cpgsy, GuostoruM ¢ APYrMMH HayKaMu: GHOXHMHUS,
KU3HH onodusuka, OMoHNKa, reHoreorpadus u ap. Poxs u
MecTo Ononoruy B )OPMUPOBAHUH COBPEMEHHOMN
Hay4HOU KapTUHBI MUPA. YPOBHU OpraHU3aLu1
*kuBOH Matepun. O6Imas XxapakTeprCcTHKa JKHU3H,
CBOMCTBA JKUBBIX CUCTEM. XUMHUUYECKUI COCTaB
KJIETOK
Tema 1.2. OcHOBHOE coep:KaHHe 3 OK-1
CrpykrypHO- Teoperndeckoe 00ydenne: 1 ayJUTOPHOE OK-2
(GyHKUHOHANIbHA | KieTouHas teopus (T. llIBann, M. lnetinen, P. o0y4eHwue: OK-4
fl OpraHusanus BupxoB). OcHOBHBIE MTOJIOXKEHHSI COBPEMEHHON
KJIeTOK KJIETOYHOU Teopuu. THUIIBI KIETOYHOIN OpraHu3aluu: pabota Ha
NIPOKAPUOTHUYECKUN U 3YKapUOTUYECKUI. JIEKIUX;
OIIHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OPTaHU3MBI.
CrtpoeHune npokapruoTuieckoi kieTku. CTpoeHue Ha MPAKTHYECKUX
9yKapHOTHUYECKOH KiIeTKkH. Hexnerounsie GopMsbI 3aHATHAX
KHU3HH (BUPYCHI, 6akTeprodarn) (cemmHapax);
JlabopaTopHble 3aHATHA: 1
[Ipuobperenue ombITa MPUMEHEHNS TEXHUKH Ha
MUKPOCKOIIMPOBAaHMSI IIPU BBIIIOJIHEHUU 1mabopaTopHBIX
71ab0paTOpHBIX PadoT: 3aHATHAX,
Jlaboparopnas
1. JlabopatopHas padorta «CTpoeHHE KIETKH KOHTPOJIbHBIC
(pacTeHusi, ’XMBOTHBIE, TPHOBI) U paboTsr;
AHIIOO Pabouas nporpamma no oduieo0pazoBaTensHOi yueOHoM aucuumuiinae buonorus Crp.9u3 18
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KJICTOYHBIC BKITFOUCHUS (KpaxMalr,
KapOTUHOUBI, XJIOPOILIACTHI, CaMOCTOSITENIbHAS
XPOMOTIIIACTHI )» pabora;
[MoxroToBka MUKpoIpenapaToB, HAOIIOJCHAE C
IIOMOIBI0 MUKPOCKOIIA, BBISBJICHUE PA3INIUIL caaya 3a4eTOB U
MEXTy U3ydaeMbIMH 00BEKTaMHU, POPMYITHPOBAHHE 5K3aMEHOB
BBIBOJIOB
IIpakTuyeckue 3aHATUS: 1 BHEAyJUTOPHAs
BupycHsie u 6akTepuanbHbie 3aboneBanmns. Oomme yuebHas pabora:-
NPHUHIMIIEI MCIIOJIb30BaHHUS JICKAPCTBCHHBIX NOATrOTOBKA
BemecTB. OCOOCHHOCTH TPUMEHEHUS JOKJIaZI0B;
aHTHOMOTHKOB. [IpeicTaBIeHUE YCTHBIX COOOIICHUIA
C MIPEe3EHTAaLMEH, TOATOTOBIEHHBIX 110 TIEPEUHIO TIOATOTOBKA
WCTOYHUKOB, PEKOMEHIOBAHHBIX IIPENOAaBaATEIIEM pedeparos;
Tema 1.3. OcHOBHOE coJep:KaHHe 2 OK-1
CTpyKTYypHO- Teopernueckoe oby4eHue: 1 TIOArOTOBKA K OK-2
¢GyHKIMOHANBHBI | XpomocoMHas Teopust T. Moprana. CTpoenue saueram,
e (hakTopsI XpOMOCOM. XPOMOCOMHBIH HAOOp KIIETOK,
HaCJCACTBEHHOCT | roMOJIOTUYHBIE U HETOMOJIOTMYHBIE XPOMOCOMBI, pabota B
" TarIOUAHBIN U TUILIONIHbIN Habop. HykinenHoBbIE GubnoTeKax 1
kucnotel: JIHK, PHK HaxoxaeHue B KIETKE, UX UMTAJIBHBIX 3a]1aX;
cTpoeHre u GYHKIMHA. MaTpU9IHbIC TIPOIIECCH B
KJIIETKE: PeIUTHKanms, OnocuHTe3 Oenka, pernapars. pabora B
I'eneTnueckuii Koa U €ro CBOMCTBA Wurepuere
[pakTuyeckue 3aHATHS: 1
Pewenne 3anay Ha onpezeneHue
[OCJIEI0BATEIBLHOCTU HYKJIEOTHIOB, aMUHOKHUCIIOT B
HOpPME U B Clly4yae U3MEHEHUS N0CIIEN0BATEIbHOCTH
HykieotunoB JTHK
Tema 1.4. OCHOBHOE COIepPKAHHE 2 OK-2
O0MeH BelecTB Teoperuueckoe o0yueHmne: 2
H IIpeBpalicHue [TonsTHe MeTaboIU3M. ACCUMIIALINS U
JHEpruu B JUCCUMWIAIUS — IBE CTOPOHBI MeTabom3Ma. THIIbI
KJIeTKe oOMeHa BellIecTB: aBTOTPO(QHbII U reTepoTpOHBIH,
a’poOHbII 1 aHadpoOHBIHN. [InacTudeckuii o0OMeH.
®DorocuHTe3. XeMOCUHTE3
Tema 1.5. OcHOBHOE coJep:KaHue 2 OK -2
7Ku3HeHHBbII TeopeTuueckoe odyueHue: 1 OK-4
IHUKJ KJIETKH. KrnetouHslii uk, ero nepuoisl. MUTO3, €ro CTaJuu
MuTo3. Meiio3 U MPOUCXOJSIINE TIpoLiecchl. buonoruueckoe
3HaueHue MuTo3a. Meiio3 u ero craauu. Ilosenenue
XpoMocoM B Merose. Kpoccunrosep.
buonoruueckuii cMbica Meiio3a
KonTposbHnasn MonexkynspHbIil ypOBEHb OPTraHU3aLUU JKUBOTO 1
padora
Pa3gexn 2. CtpoeHne u pyHKIIMU OPraHu3Ma 13
Tema 2.1. OcHOBHOE coep:KaHHe 2 OK-2
Crpoenne Teopernyeckoe oGyueHne: 2 OK-4
OpraHusma MHOTroKJI€TOYHbIE OPraHu3Mbl. B3auMOoCBsI3b
OpraHoOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM
opranusme. ['omeocras opranusma u ero
MoJJIEp>)KaHUE B MPOIlecce KUZHEACSTETbHOCTH
Tema 2.2. OcHOBHOE coJepKaHHe 2 OK -2
®opmMbl Teopernueckoe odyueHue: 2
Pa3MHOKCHUS ®opMbl pa3MHOKEHUS opranu3mMoB. becnonoe u
OpraHu3mMos IIOJIOBOE pa3MHOXeHHe. Bupl 6econoro
pasmHoxeHus. [looBoe pazMHOKEHUE.
l'ametorenes y skuBOTHBIX. CIiEpMaTOTEeHE3 U
ooreHe3. CTpoeHHUE MONTOBBIX KIETOK.
O1I010TBOpEHNE
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Tema 2.3.

OcHOBHOE coJepKaHHe

OHTOreHe3

Teopernueckoe o0yueHne:

pacTeHui,
JKUBOTHBIX U
Yyes10BeKa

WunuBuayansHOe pa3BUTHE OPTaHU3MOB.
OMmoOpuorenes u ero cranuu. [locTamMOproHaIHHEIHA
nepron. CTagnu mocTIMOPHOHATIBFHOTO Pa3BUTHS Y
’KUBOTHBIX ¥ 4enoBeka. [Ipsmoe u Henpsamoe
pasBuTHe. bronornueckoe crapeHue U CMEPTb.
OHTOTreHe3 pacTeHUH’

OK -2
OK-4

Tema 2.4.

OcHoBHOE coep:kaHue

3akoHOMeEpHOCTH

TeopeTnueckoe o0yueHue:

HacCJICeA0BaAaHUA

OCHOBHBIE TIOHATHSA TEHETHKH. 3aKOHOMEPHOCTH
obpaszoBanus ramet. 3akoHsl . Mengens
(MOHOTHOPUIHOE U TOJIUTHOPHUIHOE CKPEIIUBAHUE).
B3aumozelicTBue reHOB

HpaKanecmle 3AHATHUA:

Pemienue 3a1a4 Ha onpesiesieHNEe BEPOATHOCTH
BO3HUKHOBEHMS HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, JIi-, TOJUTUOPUTHOM U aHATH3UPYIOLIEM
CKpEILIUBaHUH, COCTABJIICHHE T€HOTUITNYECKUX CXEM
CKpeIllMBaHUS

Tema 2.5.

OcHOBHOE CoJIepKaHue

CuemnieHHoe

Teopernueckoe o0y4eHue:

HaACJIe0BaHHe
NPU3HAKOB

3akonsl T. Moprana. CuenjieHHoe HaclleZJOBaHHUE
TCHOB, HapyIIeHNe creruieHns. HacnemoBanue
MIPU3HAKOB, CIEIUICHHBIX C ITOJIOM

IIpakTHyecKkne 3aHATHS:

Pemenne 3a7a4 Ha ONpCACJICHUC BEPOATHOCTHU
BO3HUKHOBCHHA HACJICACTBCHHBIX ITPU3HAKOB IIPU
CICIIVICHHOM HACJICAOBAaHHUH, COCTABJICHHUC
TCHOTHUIIMYCCKUX CXEM CKPCHIMBAHUA

Tema 2.6.

OcHOBHOE cojiep:KaHHne

3akoHOMepHOCTH

TeopeTnueckoe odyueHmue:

HU3MECHYHUBOCTHU

W3meHIMBOCTD MTPHU3HAKOB. BHpl n3MEHUMBOCTH:
HacJIeCTBEHHAs U HEHACIIECCTBEHHAs. 3aKOH
TOMOJIOTHUECKHUX PAJIOB B HACIIEICTBEHHOI
nm3meHunBoctu (H.U. BaBuios). MyrarmonHas
TEOpHsI U3MEHYMBOCTH. BUIBI MyTaIuii u MpUYNHBI
HX BO3HHKHOBeHUs. KapnoTun yenoBeka.
HacnencreenHsle 3a001eBaHus YenoBeka. I eHHble u
XPOMOCOMHBIE O0Ne3HH denoBeka. bonesnu ¢
HacJIeICTBEHHOM NPEPacION0KEHHOCTHIO.
3HavyeHne MEIUIMHCKON T€HETHKH B
MIPEAOTBPALIECHUH U JICYCHUHN TeHETHIECKUX
3aboJieBaHUi YeIoBeKa

IIpakTHyecKHne 3aHATHS:

Pemenne 3a7a4 Ha ONpECACJICHUC THIla MYTalluX ITPHU
nepeaadye HaCJCACTBCHHBIX ITPU3HAKOB,
COCTABJICHUC T'CHOTUITMYCCKUX CXEM CKPCHIUBAHUA

KonrpoabHnasn
padoTa

Crpoenne u QyHKIINH OpraHU3Ma

Pa3nen 3. Teopus 3

BOJJIIOIIUH

Tema 3.1.

OcHOBHOE CoJIepKaHue

N

Hcropus

TeopeaneCKoe oﬁyqelme:

IBOJIIOLIHOHHOI0
YUYeHHs.
Mukpo3Boaouus

[Tepsrie sBomononHbIe KoHIenmny (OK.b. Jlamapk,
XKJI. broddon). IBomrormonnas teopus Y.
HapBuna. CuHTETHYECKAS TEOPHS IBONIONNH U €€
OCHOBHBIE ITOJIOXKEHUSL.

Muxkpossomntonus. [Tonmysnus kak ageMeHTapHas
€IMHUIIA HBOIIONMHU. [ eHeTH4YecKue OCHOBBI

OBOJIIOIHNH. 3H€M€HTapHBIG (baKTOpLI OBOJIFOIIMH.

ydacTue B
HAY4HO-
HCCIIEIOBATENBCK
oii paboTe 1o
TeMaTHKaM
Kagenpsr;

MOJIrOTOBKA
JOKJIaJIOB HA
KOH(pEepeHIHH;

MOATOTOBKA
myOnuKanuii;

pabora B
OubIMOTEKAX U
YUTANILHBIX 3aj1aX;

pabora B
Wurepuere;

OK-2
OK-4

OK-1
OK-2

OK-1
OK-2
OK-4

OK -2
OK-4

AHITOO
«AKaneMuuecKuit
KOJIISIDK»
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EcrecTBeHHBIN 0TOOP — HANPaBISIOIINHA (HaKTOp
sBomonun. BunoobpaszoBaHue kKak pe3ynbTar
MHKPO3IBOIIOLUH

Tema 3.2.

OcHoBHOE coep:kaHue

MakposBo.onust

TeopeTnueckoe odyueHue:

. Bo3HHUKHOBeHHEe
U pa3BUTHE
JKH3HM Ha 3eMJie

MakposBomtonusi. DopMbl 1 OCHOBHBIE
HanpasieHus MakposBomonun (A.H. Ceseprios).
[Tyt nocTmxeHns ONOIOTHIECKOTO MPOTpecca.
Coxpanenne 6ropasHo0Opasns Ha 3emIie.
I'mnoTesbl ¥ TeopUK BOSHUKHOBEHUS JKU3HU Ha
3emte. [losiBIeHME EPBBIX KIETOK M UX 3BOJIOLIHS.
[TpoxapuoTsl 1 sykapuoTsl. [Ipoucxoxnenue
MHOT'OKJIETOYHBIX OPraHn3MOB. Bo3HUKHOBEHUE
OCHOBHBIX IIAPCTB 3YKapHOT

Tema 3.3.

OcHOBHOE coJep:KaHHe

Hponcxomenneq

TeOpeTI/I‘IeCKOC oﬁyqelme:

€JIOBEKA —
AHTPOIOreHe3

AHTPOIIONIOTHS — HAYKa O YCIOBEKE.
CucteMaTHueCcKOe TOJI0KeHNE YeaoBeka. CXonCcTBO
U OTJIMYHS YET0BEKA C KUBOTHBIMUA. OCHOBHEIE
CTaJMM aHTPOIOTeHEe3a. DBOIIOIHUS COBPEMEHHOTO
YeI0BEKA.

YenoBeueckue pachkl U UX €AMHCTBO. Bpemst u myTu
pacceneHus 4eoBeKa 1o IIaHeTe.
[Ipucrnoco0IeHHOCTh YSIOBEKa K Pa3HbIM YCIOBHSIM
cpensl

Paznen 4. IxoJiorus

11

Tema 4.1.

OcHOBHOE CoJICpKaHuEe

IKOJOrHYecKue

TeopeaneCKoe oﬁyqelme:

(¢axropsl n
cpeabl ;KH3HU

Cpenpl oOuTaHusi OPraHU3MOB: BOJ/IHASI, HA3EMHO-
BO3/YIIHAs, TOUYBEHHAs], BHYTPHOPraHU3MEHHas.
®du3nKo-XUMHYECKHUE 0COOEHHOCTH cpell OOUTaHUS
opranu3mMoB. [IpucrnocoGieHns OpraHu3MoB K
KHU3HM B Pa3HbIX cpenax. [IoHATHE HKOIOTHUECKOro
¢dakrtopa. Kiaccubukaiiust 5K0JI0THUECKUX
¢daxropos. [IpaBmro muanmyma 0. JInbuxa. 3akoH
tonepanTHocTH B. Hlendopaa

Tema 4.2.

OcHoBHOE coiep:kaHue

Honyasuus,

Teopernueckoe o0yueHue:

coo0IecTBa,
IKOCHCTEMbI

DKonoruyecKkas XapakTepUCcTHKa BUIA U
HOMYJISIIUAHA. DKOJIOTHYeCKas HUIIA BHA.
DKOJOrHYECKHEe XapaKTePUCTUKHU MOMYJISIUH.
CoobmiecTBa 1 3kocHcTeMBl. brorieHo3 1 ero
cTpykTypa. CBsI3u MEXly OpraHu3MaMu B
6uoneno3e. CTpyKTypHbIE KOMIIOHEHTBI
SKOCHUCTEMBI: IIPOAYLIEHTHI, KOHCYMEHTBHI,
penyueHTsl. KpyroBopoT BeecTs 1 MOTOK YHEPTUH
B sKocucTeMe. Tpoduueckue ypoBHH

l'[paKTuqecmle 3aHATUA:

Tpoduueckue nenu u cetu. OCHOBHBIE MTOKA3aTEIH
sKocHucTeMbl. briomacca v poTyKITHsL.
DKOJIOTHYECKHE TMPAaMUIBI YUcel, OnoMacchl 1
sHepruu. [IpaBuno nupamMuabl SHEPTUN.

Pemtenue npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a[jaHUi 10 IEPEHOCY BEIECTBA U SHEPTUU B
HKOCUCTEMAX C COCTaBIICHNE TPOPHUIECKUX LIeTel 1
npaMug OMoMacchl U SHEPTUH

Tema 4.3.

OcHOBHOE coJepKaHHe

Buocdepa -

Teopernueckoe o0yueHnne:

riao0aabHas
JIKOJIOrHYecKast

Buocdepa — xuBas o6onouka 3emin. Pazsutne

OK-2
OK-4

OK-2
OK-4

OK-1
OK-2
OK -7

OK-1
OK -2
OK-7

OK-1
OK -2
OK -7
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cucremMa npeacrasicHuii o buocdepe B Tpynax B.U.
Bepruazackoro. O6mactu 6uocepsl u ee
KOMMOHEHTHL. JK#Boe BemecTBo Onoceps! u ero
¢GbyHKINN.

3aKOHOMEPHOCTH CYIIECTBOBAaHMUS Onochepsl.
Ocobennoctr 6rocdeps! Kak rI00amTsHON
9KOCHCTEMEI. [IMTHaMIYecKoe paBHOBECHE B
ouocdepe. KpyroBopoThl BelecTs u
OroreoXMMHYeCKue IUKIIBL. [ 100anbpHbIe
9KOJIOTUYECKHE POOJIEeMbl COBPEMEHHOCTH

Tema 4.4. OcHOBHoOE coJep:KaHHe 2 OK-1
Bimsinue Teopernyeckoe o0yueHue: 1 OK -2
AHTPONOIeHHBIX | AHTpONOreHHbIE BO3AEHCTBUS Ha Guochepy. OK-4
¢akTopos Ha 3arpsi3HEHUs Kak BUJ aHTPOIIOTEHHOTO OK-7
ouochepy BO3ICUCTBUS. AHTPONIOT€HHbIE BO3IEHCTBUS Ha 1K 1.2

armocdepy. BosaeiicTBus Ha ruapocdepy.
Bo3sneiicTBust Ha uTochepy. AHTPOIIOTCHHbBIC
BO3JCUCTBUsI Ha OMOTHYECKHE COOOIIECTBRA.
VYriy0neHHO U3y4aroTCsi OTXO/IbI, CBI3AHHBIE C
OTpeIeICHHON MpoQecCHei/CreratbHOCThIO
[pakTHyeckue 3aHATHS: 1
[Mpaktryeckoe 3ausitue «OTXOIbI IPOU3BOJICTBAY
*B ToM unciae npopeccuoHAIbLHO-
OpHUEHTHPOBAHHOE CO/IEPKAHNE MPAKTHYECKOr0
3aHATUS

[Mpaktryeckoe 3ausiTue «OTXO/1bI IPOU3BOICTBAY.
Ha ocHoBe denepanbHOro KiacCH()UKAIMOHHOTO
KaTaJjaora OTXO0/JI0B ONPEENIAThH KIAcC OMaCHOCTH
OTXOJIOB; arperaTHoe COCTOSTHNE U (HHU3UUECKYIO
(dhopMy 0TX0/I0B, 00pa3yOIIKXCS HAa paboyeM MecTe
/ Ha 3Tanax Mmpou3BOJICTBA, CBI3AHHbIC C
OTIpE/ICIICHHON POdeCcCHeil/CreIaabHOCThIO

Tema 4.5. OcHOBHOE coJep:KaHHe 2 OK-2
Bausinue Teopernueckoe oby4enue: 1 OK -4
CONMAIILHO- 3/10pOBbe H €ro cocTapJsiomue. MaKTopsl, OK-7
IKOJIOIN1eCKUX NIOJIOYKUTEIILHO ¥ OTPULIATEIBHO BIMSIOIINE Ha 1K 1.2
¢pakropos Ha opraHu3M venoBeka. [I[pobrema TeXHOTeHHBIX

310pOBbE BO3JICHCTBUH HA 3I0pPOBHE YETOBEKA

“¢JI0BEKa (3nmeKTpOMarHUTHbIE OIS, OBITOBASI XUMHS,

M30BITOYHBIE ITYMBI, PAHALlUs U T.I1.). AJanTaris
OpraHu3Ma 4esioBeKka K (pakTopaM OKpysKaromen
cpenbl. [Ipuniune! popmMupoBaHus
310poBbecOeperaromiero noseneHus. Ouzndeckas
aKTHBHOCTb U 3JI0POBbE. bBHOXNMHYECKNE acTIeKThI
panMoOHAILHOTO MUTaHHS
JlaGopaTopHble 3aHATHUS: 1
JlabopaTopHnas paboTa Ha BEIOOD:
1. JlaGopatopHas paboTa «YMCTBEHHAS

paboTociocoOHOCTHY
OBnajeHne MEeTOlaMH ONIPe/IeJICHNUs IToKa3aTenel
YMCTBEHHOW paboTOCIIOCOOHOCTH, 0OBSICHEHNE
MOJYYEHHBIX PE3YJIbTATOB U (POPMYINPOBAHUE
BBIBOJIOB (IIMCHbMEHHO) C UCIIOJIb30BaHHEM HAyYHBIX
MOHSTHUM, TEOPUI U 3aKOHOB

2. Jlaboparopnas pabora «BiusiHne

abnoTnyeckrx (pakTOpoB Ha YEJIOBEKa

(HU3KHE 1 BBICOKHE TEMIIEPATypHhl)»
W3yyeHne MexaHN3MOB aJlalTAllMM OpPraHU3Ma
YeJoBeKa K HU3KMM M BBICOKHM TEMIIepaTypam 1
00bsICHEHUE MOJTYYEHHBIX PE3YJIbTaToOB U
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(hopMynHpOBaHUE BBHIBOJOB (TIMCEMEHHO) C
HCTIOIb30BAHMEM HAYUHBIX TIOHSITHH, TEOPUH U
3aKOHOB

*B ToM uncie npogdeccuoOHAIBHO-
OpPUEHTHPOBAHHOE CO/IeP:KaHUeE J1a00PaTOPHOTro
3aHATHS

B kxadecTBe TPUITEPOB CHIKAIOLIHUX
PpaboTOCIOCOOHOCTD NCTIOIB30BATh YCIOBHS
OCYIIECTBIICHHUS MPO(ECCHOHANBHON ASATSIILHOCTH:
LIyM, TeMIepatypa, pusnueckas Harpy3Ka u T.1.

Kontpoabsnas
padora

TeopeTquCKMe ACIICKTBI 3KOJIOTUH

IIpodeccuonanbLHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (COoaep:KaHue
TMPUKJIATHOTO MOTYJIfA)

Pa3znea 5. buoJjiorusi B ;JkM3HH

Tema 5.1.
BuoTrexHoJorun
B JKH3HH KaXKJI0T0

OcHOBHOE coJep:KaHHe

TeOpeTI/I‘leCKOC COICPKAHUEC:

BroTeXHONOTUsI KaK HayKa U MPOU3BOJICTBO.
OCHOBHbBIC HANPABJICHHS COBPEMCHHOM
OMOTEXHOJIOTUH. MeToabl OMOTEXHOJIOTUH.
OOBEKTHI OMOTEXHOJIOTUH. DTUKA
OMOTEXHOJIOTUYECKUX U T€HETUYECKUX
skcnepuMeHToB. [IpaBuia moucka u aHanu3a
OHMO3KOIOrMYCCKON HHMDOPMAIIMH U3 PA3THIHBIX
HCTOYHHKOB (Hay4dHas M yueOHO-HayIHas
JUTEpaTypa, CPEACTBA MacCOBOM HH(OPMAIIUH, CETh
WurepHer u apyrue)

IIpakTnyeckne 3aHATHS:

Keiicer Ha aHamM3 HHPOPMAINU O HAYYHBIX
JOCTH)KEHHAX B 00JIaCTH TeHETHIECKUX TEXHOJIOTHH,
KJICTOYHOW MHXKCHEPHUH, TIUIIEBBIX OMOTEXHOIOTHIL.
3ammTa Keica: IpeCTaBICHIE Pe3yIbTaTOB
pelieHust KeHcoB (BRICTYIUICHUE C PE3eHTalMeH)

*B Tom 4mcie npoeccHOHATLHO-
OPUEHTHPOBAHHOE CO/IePKAHUE NPAKTHYECKOT0
3aHATHS

Tema 5.1 o6s3aTenbHa AT U3YUEHUS CTyIEHTaMU
Bcex npodeccuii/crennanbHOCTei

Tema 5.2.3. BUOTEXHOJIOTUM ¥ TEXHUYECKHE CUCTEMBbI (J1JIs1
YKpPYNHEHHBIX rpynn npodeccuii/cnenuansHocreii 05.00.00, 09.00.00,
10.00.00, 11.00.00, 12.00.00, 15.00.00, 27.00.00)

Tema 5.2.3.
buorexHoJorun
M TeXHHYECKHe
CHCTEMBbI

OcHOBHOE COJICpPKaHue

HpaKanecmle 3aHATUA:

Pa3BuTHE OMOTEXHOJOTHH C MPUMEHEHHEM
TEXHUYECKHUX CUCTEM (OMOMHXKEHEpHH,
OunonHdopMaTrka, OMOHHKA) U UX IPUMEHEHHUE B
KHM3HU YeJIOBEKa, IIOUCK U aHAJIN3 MHPOPMAIIH 13
Pa3IMYHBIX HCTOYHNUKOB (Hay4YHasi U y4eOHO-
Hay4Has JUTEpaTypa, CPeACTBAa MacCOBOM
nHdopmanum, cetb UHTEpHET U Ipyrue)

Keiicel Ha aHanmu3 nHpoOpManny 0 pa3BUTHH
OMOTEXHOJIOTHH C IPUMEHEHNEM TEXHUIECKUX
cucteM (TI0 rpynmam)

OK-1
OK-2
OK-4
K 1.2

OK-1
OK -2
OK-4
K 1.2

3amura keiica: [IpencraBienne pe3ynbTaToB
pemeHust KeHCcoB (BBICTYIUICHHE C IPE3eHTAINEH )

IIpomexyTounas
arTecranus 1o
AUCHUIINHE

3a4€T

Bcero Bo B3auMoeiiCTBUM € IPenoJaBaTe/ieM:

48

AHIIOO Pabouas nporpamma no oduieo0pazoBaTensHOi yueOHoM aucuumuiinae buonorus
Crermansrocts 09.02.13 MaTerpanus penieHnii ¢ IPUMEHEHHEM TEXHOIOTHI HCKYCCTBEHHOTO

«AKaneMuuecKuit

KOJLIEIIK» MHTENIEKTa
Cocrasurens Kysnenos B.B.

Crp. 14 u3 18




1. YCJIOBHUs PEAJIM3ALIMA PABO‘IEI?'IUHPOFPAMMI)I
OBHIEOBPA3OBATEJIBHOU YYEBHOU JUCIUITJINHBI

3.1. TpeGoBanuss K MHHHUMAJIbHOMY  MATEPHAIbHO-TEXHHUYECKOMY
o0ecrneyeHuIo
PeaszauH;I IMporpaMmsbl JTUCHOUITINHBI Tp€6y€T HaJIn4us.
YyeoHOro kadbuuera buogorun
(vkazvisaemes naumenosanue)
Macrepckux
(vkazvisaromes npu nanuyuu)
JlabopaTopuii Buonornyeckas nadoparopus

(vkazvisaromes npu nanuyuu)

O6opynoBaHue yueOHOTO KaOMHETa!

MeOenb, JO0CKa, MeJ, HarISAHBIE MMOCOOMs (KOMIUIEKThl Y4Y€OHBIX TaOJuIl,
IJIAKAaTOB), TEXHUUYECKUMHU CPEACTBAMU OOYUYEHHUS: KOMIIBIOTEP C YCTpPOMCTBaAMU
BOCITPOU3BEJICHUS 3BYKa, MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM, HAOOPHI
IIApPOCTEPKHEBBIX Mojieselt monekyn, Tabmuma J.M. Menneneesa, Tabiuia
pPacTBOPUMOCTH, yueOHbIe GUIbMBI, IU(PPOBBIE 0Opa30BATEIBHBIE PECYPCHI.

TexHuueckue cpeacTra 00ydeHUsI:

KOMITBIOTEP C YCTPONCTBaMH BOCHIPOHW3BEACHHS 3BYKa, NMPUHTEP, MYJIbTHMEIHA-
MPOEKTOP C IKPAHOM.

O6opynoBaHNE MaCTEPCKON U pabOUYUX MECT MaCTEPCKOM:

O6opynoBaHue J1a0opaTOpun U paboOUYNX MECT JIabOpaTOpHH:
naboparopusi, OCHAIlleHHas OOOpYyJIOBaHUEM Ui TPOBEACHUS 3aHITHUU:

MHUKPOCKOIIbI, CEKYHJIOMEp, TOHOMETp, JaldoparopHas mnocyaa (mpoOupkw,
MOJICTaBKH AJI1 IPOOUPOK, MUHLETHI, IECOK, CTYNKU C NMECTUKAMHU, MPEAMETHbIE U
IIOKPOBHBIE  CTEKJA, CTEKJISIHHbIE  IaJIOYKH,  IPENapOBAJbHBIE  WIJIBI,
dbunbTpoBaibHas Oymara (cayiipeTku), CTakaHbl) TUIEPTOHHUYECKUN PpPacTBOP
xjgopuaa Hatpusi, 3%-HbIA pacTBOpP MEPOKCHIA BOJAOPOAA, PacTBOp #oAa B
HOIMCTOM KajluH, TJIMUEPUH, KIIYOHU KapTodens, JUCT AJI0JeH KaHaACKOH, M0
psAOMHBI OOBIKHOBEHHOM (psIOMHBI MJIM TOMAaTa), JIYK permyaThliii, pa3BeJCHHBIE B
BOJIC JIPOXKKH);

IIpusooumcs nepeyenv cpedcme O0OVUeHUs, GKIIOYAS MPEHANCcePbl, MOOenu, MAaKemul,
obopyooeanue, mexnuueckue cpeocmea, 6 m. 4. AyouoeusyanrvHvie, KoMnblOmMepHvle U
menekommyHuxayuonHvle u m. I1. (Koauvecmeo ne ykasvieaemcsi).

3anonusemca 6 coomeemcmeuu ¢ mpeboganuamu DPIOC CIIO no peanuzyemoi
cneyuanbHocmu, 00pa308amenbHOU  NPOSPAMMOU, NACNOPMOM KabOUHema U NpuKazom o
3aKkpenieHuu yueoHvIX KabuHemos
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3.2. UudpopmanmnonHoe odecneyenue 00yueHust

OCHOBHBIE HCTOYHUKU:

1. buonorus: 10 — # kmacc: 6a30BbIi ypoBeHb: yueOHUK / B.B. [Taceunuka, A.A.
Kamenckuit, A.M. PybuoB u ap; nox pea. B.B. [laceunnka. — 5-¢ u3m., crep. —
Mockaga: [IpocBemenue, 2023. — 223, (1) c.: un. — (JIuaus xu3Hn).

2. buonorusa: 11 — # kmacc: 6a30BbI ypoBeHb: yueOHUK / B.B. Ilaceunuka, A.A.
Kamenckuii, A.M. PyonioB u ap; mox pen. B.B. [laceunuka. — 5-¢ u3n., crep. —
Mockaga: [Ipocsemenue, 2023. — 272 c.: un. — (JIuHus xu3HN).

3. DKOJIOTUYECKHUE OCHOBBI TPHUPOJONOIL30BAHMS. YUYEOHUK I  CPEIHETO
npodeccruonansHoro oopazoanust / T. A. XBan. — 7- e u3z., nepepad. U mom. —
MockBa: WMsmarensctBo FOpaiit, 2023. — 278 c¢. — (IIpodeccuonanpHoe
oOpa3oBaHue).

JlonmomHUTEIbHBIE UCTOYHUKHU:

2. Yuebnuk: 10-11 xnacc, «buonorus. Obmas Ouonorusi (6a30BbI YPOBEHD )Y,
CusornazoB B.U., Aragonosa 1.b., 3axaposa E.T.

3. Yeowmer H.B., Ky3nemnos C.B., 3aituukoBa C.I'. buosorus: mocobue s
noctynaromux B By3bel. Tom 1, 2 M.: HoBast Bonna: nznarens ¥YMepenkos, 2019.
NuTepHET — pecypcebl:

1. pPECypChl  BIEKTPOHHOTO HMH(POPMAIMOHHO-OMOIMOTEYHOTO KOMILIEKCa
(FOpaiir)

2. 3aIaHus 1O AUCIUIUIMHE Ha miatgopme Moodle

3. Poccwmiickas DnekTpoHHas mkosa http://resh.edu

4, Cnam I'ma Pemry OI'D, EI'D, sdamgia.ru

4, KOHTPOJIb " O EHKA PE3YJIbTATOB OCBOEHUA

OBIIIEOBPA30BATEJBHON YYEFHOUN JUCHUILJINHBI

KoHTposib U oleHKa pacKpbIBalOTCS Yepe3 AUCHUILVIMHAPHBIE Pe3y/bTaTbl, YCBOCHHbIE
3HAHUS U NPHOOPETEHHBbIE CTYAeHTAMHU YMEHHs, HANIPaBJICHHbIe HA (popMupoBaHHe 00IINX
U npogeccHOHAIBbHBIX KOMIIeTeHIHI

Oomasi/npodeccuonanvuas | Paznen/Tema Tun OLIEHOYHBIX

KOMIICTCHIIHA MepOonpHUsITHSA

OK 01. Bsibupats cnoco6s! | P 1,71.1.2,1.3 --YCTHBIH OIIpOC

peneHus 3amau | P.2T.2.5,2.6 --(bpOHTANBHBIN OMpPOC

npodeccuoHaIbHON P414.1,42,43,4.4 --OlIeHKa PAKTUYECKUX paboT

NeITeIbHOCTH P5T1.5.1 --OIl€HKa TECTOBBIX 3aJJaHUH

IPUMEHHUTEIBHO K Pa3IMYHbIM --peleHue 3aaa4

KOHTEKCTaM --paboTa C  KOHCIIEKTOM
JEKIUU
--COCTaBJIEHUE OTYETa
--HaOJro1eHne 3a
BBITNIOJTHEHHEM
MOTHBAIlMOHHBIX 3aJlaHUi U
MPAKTUYECKON pabOThI
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http://resh.edu/

pa6OTaTb B KOJUICKTHBEC H
KOMaHC

P31.3.1,3.2,33
P414.4,45
P.515.1

OK 02. Ucnonw3osars | P 1,71.1.1,1.2,1.3,1,4, 1.5. --YCTHBIH OTPOC

COBPEMEHHBIE cpeactsa | P.21.2.1,2.2,2.3,2.4,2.5,2.6 | --bpoHTaIbHBII OIPOC

TIOMCKa, aHanuza u|P313.233 --OIlEHKA MPAaKTHYECKUX padoT

uHTepnpetarmu wHGopmaryu | P.4 1.4.1,4.2.4.3,4.4,4,5 --OLICHKA TECTOBBIX 3aJaHUI

u uHdopmarmonnsie | P.5 1.5.1 --pelleHue 3a/1a4

TEXHOJIOTHH JUISI BBITIOJTHEHUS --paboTta c KOHCIIEKTOM

3a1au npodeccroHanbHOI JEKIUU

JeATETbHOCTH --COCTaBJICHUE OTYETA
--HaOJIFOICHUE 3a
BBITIOJTHCHHEM
MOTHUBAIIMOHHBIX 3aJjaHUi U
NPAaKTUYECKON pabOThI

OK 04. OddexktuBno | P 1,1.1.2, 1.5 --YCTHBIH OIPOC

B3aMMOJCHCTBOBATh u|P2r1.21,23, 24,26 --(hpOHTANBHBIN OMPOC

--OIIEHKA MPAKTHYECKUX padoT
--OLIEHKA TECTOBBIX 3aJJaHUI
--pelleHue 3a1a4

--pabora c KOHCIIEKTOM
JIEKIUU

--COCTaBJICHHE OTYETa
--HaOJIFOICHUE 3a
BBINTOJIHEHUEM

MOTHBALIMOHHBIX 33/IaHUH |
NPAaKTUYECKON pabOTHI

OK 07. ConencTBOBaTh
COXPAaHEHHIO  OKpYXKarolen
cpelbl, pecypcocOepexeHuto,
IPUMEHSTh 3HaHUS 00
U3MEHEHUU KJIMMaTa,
IIPUHIUIIBI OepeKIIMBOTO
OpOU3BOJCTBA, A(P(PEKTUBHO

JIECTBOBATh B YPE3BbIYANHBIX
CUTYalHAX

P41.4.1,4243,44,45

--YCTHBIH OIpocC
--(ppoHTaTBHBIH OIPOC
--OIICHKA MPAaKTUYECKUX padboT
--OLI€HKa TECTOBBIX 3aJJaHUI
--peleHue 3aaa4

--pabora c KOHCIIEKTOM
TIEKIIUU

--COCTaBJICHUE OTYETA

--TeCT 1O  DKOJOTMYECKUM
dakTopaM H cpelaaMm KU3HHU
OpraHu3MOB

--Ha0JI0/IeHNE 3a
BBITIOJTHEHHEM

MOTHMBALIMOHHBIX 3aJaHUil U
PAaKTUYECKON pabOThI

[1K1.2 Pa3pabatsiBath
IIPOrpaMMHBIE  MOJYJIH B
COOTBETCTBUU C TEXHUUYECKUM
3a/laHuEM

P41434.4
P.51.5.1,523

AHITOO
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