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1. IOACHUTEJIBHASA 3AIINCKA

[Iporpamma 00611€00pa3oBaTeNbHON NUCHUILIMHBI «buonorus» pa3zpadboraHa
Ha OCHOBE:

—  (¢enepaibHOTO  TOCYAApPCTBEHHOTO  00pa30BaTEIbHOIO  CTaHJapTa
cpennero obuiero oopazoanus (nasiee — ®I'OC COO);

—  (QenmepasibHOTO  TOCYIapCTBEHHOTO  OOpa30BATENBLHOTO  CTaHAapTa
cpeaHero mnpodeccuoHanpbHOoro obpaszoBanusi (mamee — DIOC CIIO) 1o
cnermainbHOCcTH 09.02.07 MHMOpMaMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE,

—  (enepasnbHOIl OCHOBHOM 00111€00pa30BATENIbHON MPOTPAMMBbI CPEIHETO
o0111ero oOpa3oBaHus;

—  OpuMEpHOM paboueil mporpamMmbl 0011€00pa30BATENBHON JUCIUIIIMHBI
«buonorus» s MpoPEeCcCHOHANBHBIX 00pa30BaTEIbHBIX OpraHu3aiuii (0a30BbIH
YPOBEHb);

— ydeOHoro miaHa mno cneruaidbHoctd 09.02.07 WMudbopmannoHHbIS
CUCTEMBI U IIPOTPAMMHUPOBAHHUE;

—  pabodyeil mnporpammbl BocrnuTaHus 1o crnenuansHoctH  09.02.07
NudopmarnimoHHbie cUCTEMbI U MPOrPaMMHUPOBAHKE

[Iporpamma o011e00pa3oBaTenbHON AUCHUILUIMHBI «buonorus» paspadoTaHa B
cooTBeTcTBUM ¢ KOHIenmue# npemnomaBaHusi oOIeo0pa3oBaTeIbHBIX JUCITUIUINH C
y4ETOM npodeccruoHaIbHON HaIpaBJICHHOCTH mporpamMm CPEIHETO
Mpo(EeCCHOHAIBHOTO 00pa30BaHUs, peain3yeMblX Ha 0a3e OCHOBHOIO OOILIEro
oOpa3oBaHus, YTBEPXKACHHON pacrnopsikeHueM MMUHHUCTEpPCTBA IPOCBEIICHUS
Poccuiickont ®epepanuu ot 30.04.2021 Ne P-98, Ha ocHOBaHMM MNHCbMA
JlemapTaMeHTa rocy1apCTBEHHON MOJMTUKH B cepe cpeaHero npodhecCuoHaIbHOTO
oOpazoBanusi W mMpodhecCUOHATBHOTO OO0ydeHus: MUHHUCTEpCTBA TMPOCBEICHUS
Poccuiickoit ®@eneparuun ot 30.08.2021 Ne 05-1136 «O HampaBi€eHUH METOIAUK
MIPETNOIaBaAHUS.

Conepxxkanne pabodeilt mporpamMmbl  00I1Ic00pa30BaTEIbHON  TUCITUILIMHBI
«buonorusy pa3paboTaHo HA OCHOBE:

—  CHUHXpOHHM3alMH  oOpaszoBaTenbHbIX  pesynbratoB  OI'OC  COO
(TMYHOCTHBIX, TpeaMeTHbIX, MeTanpeameTHeix) 1 @I'OC CIIO (OK, IIK) ¢ yuerom
po(IBHON HANIPABICHHOCTH CIICIIHAIEHOCTH;

—  HHTErpalud U TPEEeMCTBEHHOCTH COJepKaHus 00I1e00pa3oBaTebHON
TUCITUTUTNHBI «brosorus» u coaepikanus y4eOHbIX TUCIUTLINH, TPO(PECCHOHATBHBIX
moxaynein ®I'OC CIIO.

1.1. MecTto 00111€00pa30BATEJIbLHON JUCHUIUINHBI B CTPYKTYP€E OCHOBHOI
o0pa3oBaTe/;IbHOM MPOTrPAMMBI:

OO6mieobpa3oBaTenpbHas  AUCHUILIMHA «bromorusy sBiasercs 00sS3aTeIbHOM
4acThI0 00IIe00pa30BaTEILHOTO IHUKIA 00pa30BaTENbHOW MPOTPAMMBI CPETHETO
npodeccronanbHOro odpaszopanus (naizee — OOII CITO) no cnenuansaocTu 09.02.07



HNupopmaninoHHble CUCTEMBbI M MporpaMmMmupoBanue. Ha3Banue Ha 6a3e OCHOBHOTO
o0111ero 00pa3oBaHus ¢ MOJIYYCHHEM CPEIHET0 0011ero oopa3oBaHus.

Ha wu3ydenuwe o00meoOpa3oBaTeabHOM AUCHUIUIMHBL — «bUoNOrUs» 10
cenpasibHOocTH  09.02.07 HMHpopMamiMoHHbIE CHUCTEMBI W MNPOrPaMMUPOBAHHE
OTBOJIUTCSA 72 4 B COOTBETCTBHH C YUCOHBIM IIJIAHOM.

B mnporpamme TeopeTHUeCKHE CBEIICHUS JIOMOJIHAIOTCS JabOpaTOPHBIMH U
NPAKTUYECKUMHU 3aHATUSIMU B COOTBETCTBUU C YUYEOHBIM IJIAHOM TI0 CIIEIIMATIbHOCTH.

[IporpamMma COOEpKUT TEMATUYECKUH IUIAH, OTPAKAOIIUN KOJIUYECTBO YaCOB,
BBIICTIIEMOE Ha H3YYCHHE paslieJloB U TEeM B paMKax oO0mieo0pa3oBaTeabHON
JUCLUIUTHHBI «brONIorus»

KoHTpons  kayecTBa  OCBOEHHsS  00IEOOpa30BATENIBHOM  JIUCLUILIAHBI
«buonorus» NpoBOAMTCS B NPOLECCE TEKYLIEro KOHTPOJA MU IMPOMEKYTOUHOU
aTTeCTal1H.

Texyuuit KOHTPOJIb MPOBOJUTCS B IpeeIax y4eOHOro BpEMEHH, OTBEAEHHOTO
Ha IMCLUMIUIMHY, KaK TPAJIULNOHHBIMY, TAK U MHHOBAIIMOHHBIMU METOJIaMH, BKJIFOUAst
KOMIIBIOTEPHOE  TECTHpPOBaHWE. Pe3ynpTaTbl  KOHTPOJS  YYHUTHIBAIOTCS  IIPH
MOJIBEIEHUHN UTOTOB N0 00111€00pa30BaTeIbHON TUCIUILINHE.

[TpomexyTouHas aTTectanus mpoBoautcs B (dopme auddepeHIpoBaHHOTO
3a4eTa Mo UTOraM W3yYEHHS JUCUUILIHBI.

1.2. Ieau u 3axa4n 001eo0pa3oBaTeJIbHON AUCHUTITUHBI

Peanuzanusi nporpamMmel 00111€00pa3oBaTebHON IUCHUIUIMHEI «buosorus» B
ctpykrype OOII CIIO HanpaBieHa Ha JOCTUKEHUE LN MO:
—  ocBoeHMIO oOpazoBarenbHbIX pe3ynbTaToB GI'OC COQO: NUYHOCTHBIC

(JIP), metanipeametneie (MP), mpeametnsie (I1P),
—  TOJATOTOBKE OOYyYarOIIMXCA K OCBOCHHUIO OOIMX W MpOodecCHOHATbHBIX

komrerennuii  (manee — OK, IIK) B coorBerctBum ¢ @DI'OC CIIO 1o
cnienuaibHOCTH/TIpodheccun 09.02.07 Nudopmanmonnsie CUCTEMBI U
MIPOTrpaMMHUPOBAHHE.

CopepkaHne MPOTpaMMbl HAMpPaBICEHO Ha JOCTIKEHHE CICAYIONIMX 3a/aad:
chOpPMHUPOBAHHOCTh ~ YYyBCTBA TOPAOCTH W  yBOXEHUI K  OWOIOTUHM U
JOCTHKECHHUSIM OTEUYECTBEHHOW OMOJIOTHUECKON HAayKH; MPEACTABICHUS O [ETOCTHOU
€CTECTBEHHO-HAYYHON KapTUHE MUPA;

- MIOHUMaHUE B3aMMOCBS3M M B3aMMO3aBHCHMOCTH E€CTECTBEHHBIX HAYK, WX
BIUSHUS HA  OKPYXKAIOUIYIO  Cpely, OJKOHOMHYECKYH0, TEXHOJOTHYECKYIO,
COLIMAJIBHYIO U ATHYECKYIO C(hephl JeSITEIbHOCTH YEJIOBEKA;

- CIIOCOOHOCTh MCIOJB30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHE MHUpa B 00pa30BaTeIbHON U MPOPECCUOHATBHON AESITENbHOCTH;

- BO3MOXHOCTH MH(GOPMAIIMOHHON Cpebl Ui oOecreueHus] MpOayKTUBHOTO
caMmo00pa3oBaHus;

- BJIAJICHUE KYJIbTYpOM MBIIUIEHUS, CIOCOOHOCTh K OOOOIIEHUI0, aHAIU3Y,
BOCIIpUATHIO WHGPOpMAIu B 00OJACTH E€CTECTBEHHBIX HayK, MOCTAHOBKE IIENU U
BBIOODY TTyTeH ee JOCTHXKEeHU B podeccuoHanbHoi cdepe;



- CHOCOOHOCTh PYKOBOJCTBOBAaTHCS B CBOEH JIEATEIBHOCTU COBPEMEHHBIMU
OPUHLWIIAMU  TOJEPAHTHOCTH, JHAJIOra W  COTPYJHHUYECTBA; TOTOBHOCTH K
B3aMMOJICUCTBHIO C KOJIJIEraMH, padoTe B KOJIJICKTUBE;

-TOTOBHOCTh HCIOJIb30BATh OCHOBHBIE METOJbl 3aIIUTBl OT BO3MOXKHBIX
MOCJICACTBUIN aBapuii, KaTacTpod), CTUXUUHBIX OCICTBUM;

- oOiamaHue HaBbIKaMM Oe30macHoil paboThl BO BpeMs MPOEKTHO-
UCCIIEOBATEIbCKOM M SKCIEPUMEHTAIBHOW JEATEIbHOCTH, MPU  HCHOJIb30BAHUU
71a00paToOpHOTO 0O0OPYIOBAHMS;

- CIIOCOOHOCTHb HCIIOJIb30BAaTh MPHOOPETEHHBIE 3HAHUS U YMEHHUS B
MIPAKTUYECKOM JESATENbHOCTH W TOBCEAHEBHOM >KM3HU JUIsl COOMIOAEHUS MEP
npo(UIAKTUKNA OTPABJICHUN, BUPYCHBIX M IPYTHX 3a00JIeBaHUI, CTPECCOB, BPEIHBIX
MPUBBIYEK (KYPEHHUSI, AIKOTOJIM3Ma, HAPKOMAHUH ); MPABUJ MOBEACHUSI B MPUPOTHOM
cpene;

- TOTOBHOCTh K OKa3aHWIO TMEPBOM MNOMOINM MpPU TpaBMaxX, HPOCTYOHBIX W
JIpyrux 3a00J€BaHUAX, OTPABICHUSX MUIIEBBIMU MTPOTYKTAMH.

B mporecce ocBoenms o001eo0pa3oBaTeIbHON IUCHMIUIMHBI «buomgorus™ y
oOy4Jaronuxcs 1ejieHarnpaBieHHO (OPMUPYIOTCSI YHUBEPCAIbHbIE YUeOHbIC JEHCTBUS
(mamee — VYVY]), Bkimodas (opMupoBaHHEe KOMIIETEHIIMH B 00JlacTd y4eOHO-
HCCJIENOBATEICKOM M IPOEKTHOM JEATEIbHOCTH, KOTOpPBIE B CBOIO OYEpEnb
00ecreynBaOT MPEEMCTBEHHOCTh (QopMupoBaHusi o6mux komneteHmuin OIr'OC
CIIO.

dopmupoBaHue YV OPUEHTHUPOBAHO Ha podeccuoHaIbHOE
CaMOOTIPEIEIICHHE 00YYaIOIUXCsl, pa3BUTUE 0A30BBIX YNPABICHUYECKUX YMEHUH IO
MJIAHUPOBAHMIO U MPOEKTUPOBAHUIO CBOETO MPOPECCHOHATBHOTO OyayIIero.

1.3. O0masi xapakTepucTHKA 00111e00Pa30BaTEIbLHON JUCHMILIHHbBI

O6m1eoOpazoBaTeabHasI JTUCHUTUIMHA «buomnorus» UMEET
MEXKIUCHUIUIMHAPHYIO CBSI3b € JUCHMIUIMHAMU  0OIIe00pa3oBaTeIbHOTO U
oOmenpodeccuoHanbHOrO0  UUKIOB  Xumus, [leoepagus, OBK, a Takxke
MEXIUCIUIUTMHAPHBIMU Kypcamu (ganee - MJIK) npodeccuonansroro nukia: MJIK.
05.01 IIpoexkTupoBanue U AU3ailH MH()OPMALMOHHBIX CUCTEM, NPO(HECCHOHATBbHBIMU
moxayismu (ganee — [IM), IIM.OS ITpoektupoBanue u pazpadoTka HHGHOPMAIIMOHHBIX
CHCTEM.

OOmieoOpa3oBaTesbHas TUCUUIUIMHA «BHONOTH) UMEeT MEXIUCUUILTMHAPHYIO
CBSI3b C y4eOHOM  auciummHOM  «OOmue  KOMIETEHIMH  TPOECCHOHANIA)
001enpohecCHOHANIBHOTO 1MKIa B YacTU Pa3BUTHSI YMTATENILCKOM, €CTeCTBEHHO-
HAYYHOM IPaMOTHOCTH, a Takxke (PopMUpOBaHMS OOIIMX KOMIIETEHITNH B chepe paboThI C
uH(OopMalKel, caMOOpraHU3aLUK U CAMOYIIPABICHHS, KOMMYHHUKAIHH.



1.4. Ilnanupyemble pe3yJibTaThl OCBOCHUS 0011e00pa3oBaTe/bHOM JMcUMILVINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha
ocHose PI'OC COO

B pamkax mporpammbl 001meoOpa3oBaTeNbHON AUCHUIUIMHBI «buosorusy oOyJaronmmucs ocBamBalOTCs JUdHOCTHBIE (JIP) m
MetanpenmetHsie (MP) (oOmue) u npenmetnsie (I1P) (qucuumivnapHbie) pe3yibTaThl B COOTBETCTBUU ¢ TpeboBanusiMmu @I'OC cpegnero
obmero oopazoanusi. Ocoboe 3HaAUCHUE MUCIUILIMHA UMEET MPU (POPMUPOBAHUH U PA3BUTHH OOIMIHMX U MPOGECCHOHATHHBIX KOMITCTSHIIUN

10 CrICNMaJIbHOCTH.

Ocoboe 3HaueHNne AUCHUILTMHA uMeeT pu popmupoBanuu u pazsutiun OK u [TK

Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeHIN i

HJIaHI/IpyEMbIe pe3yabTaTbl OCBOCHHUS TUCIHUIIIMHBI

Oﬁume1

]_II/ICIII/IHJII/IHaprIez

OK 01. BeiOupars
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSITeTbHOCTH
PUMEHUTEIBHO K
Pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTh K TpPYAYy, OCO3HAHHME ILIEHHOCTH MAacTepCTBa,
Tpyznoooue;

- TOTOBHOCTb K aKTHUBHOW ACATEILHOCTH TEXHOJIOTHYECKOH H
COIIMAIbHOM HAMPAaBJIICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,

IUIAaHUPOBaTh U CAaMOCTOSATENBHO  BBIIOJHATH  TaKylo
JeSITENIbHOCTD;
- UHTEepeC K pa3MyHbIM cdepaM MnpodeccHoHaNbHOM

JIEITENILHOCTH,
OBnaneHve yHHBEpCaIbHBIMU YUE€OHBIMU IO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHe IeliCTBUA:

- CaMOCTOATEIbHO (OpMyIHpOBaTHP M  aKTyaJIM3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK MM OCHOBAHUS IS
CpaBHEHHUS, KIIaCCU(PUKAUU U 000OIICHNUS;

- OMNpeAeNATh IEU JEATSIBHOCTH, 3aJaBaTh IMapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIIATH  3aKOHOMEPHOCTH |
paccMaTpUBaEMBIX SIBICHUSX;

IMPOTHUBOPCUUA B

c(OpPMHUPOBAHHOCTh 3HAHMK O MECTE€ W POJH OMOJIOTMH B CHUCTEME
HAyYHOTO 3HaHUA;, (YHKIMOHAJIHLHOW TPAMOTHOCTU YEJOBEKa JUIf
pEIICHUS KU3HEHHBIX TIPOOIIEM;

c(OpMUPOBAHHOCTH YMEHHUS pacKpbIBaTh coJiep>kaHue
OCHOBOTIOJIATAIONUX OWOJIOTHYECKUX TEPMUHOB W TIOHSITHHA: JKHU3Hb,
KIIeTKa, TKaHb, OpraH, OpraHWU3M, BHUJ, MOMYJSAIMSA, SKOCHUCTEMA,
ouorieno3, ouochepa; meradbonu3M (0OOMEH BEIIECTB M MPEBpPAILICHUE
SHEPruM), Tromeoctad (caMoperymisiusi), OuocuHTe3  Oenka,
CTPYKTypHasi  OpraHW3alis JKUBBIX  CHCTEM, JHCKPETHOCTH,
CaMOpeTyJISIHs, CaMOBOCITPOU3BE/ICHUE (pempoayKIus),
HACJICJICTBEHHOCTh, W3MEHYMBOCTh, DHEPrO3aBUCHUMOCTh, POCT W
pa3BUTHE, YPOBHEBAs OpTraHU3AIINS;

c(OpMHUPOBAHHOCTH YMCHHS pacKphIBaTh coJIepKaHue
OCHOBOTIOJIATAIOIUX OUOJIOTMYECKUX TEOPUHM M THUIIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOW, 3BOJIOIMOHHON, MPOUCXOKICHUS
JKU3HU U YETIOBEKa;

COPMUPOBAHHOCTh ~ YMEHHUS  PAaCKpbIBaTh  OCHOBOIIOJIATAIOIIHE
Ouonormdeckue 3akoHbl u 3akoHoMepHoctd (I. Mennmens, T.
Moprana, H.W. BaBunoa, O. I'ekkens, ®. Mromnepa, K. bapa),
TPaHUIBI UX IPUMEHIUMOCTH K KUBBIM CUCTEMAM,;

1 . . o
VYKa3bIBalOTCs IMYHOCTHBIE U MeTanpeaMeTHbie pe3ynbraTsl n3 @I'OC COO (B nocnenneit penakuuu ot 12.08.2022), popmupyembie 001eo00pa3oBaTeIbHON AUCIMIUINHON

ZI[I/ICHI/IHJII/IHapHBIC (mpenMeTHBIE) pe3yNnbTaThl Yka3biBatoTcs B cooTBeTcTBHH ¢ DT'OC COO (B mocneaneit pemxakmuu ot 12.08.2022)




- BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHHBATH
COOTBETCTBUE  pE3yJIbTATOB  IEJsIM, OLEHUBAThb PHUCKHU
MOCJICACTBUI I€ATCILHOCTH;

- pa3BUBAaThb KPEATMBHOE MBIILICHHE TIPU  PEUICHUU

YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbI€ HCCIeI0BATEIbCKHE eCTBHSI:

- BJIAIeTh HAaBBIKAMHU  Y4eOHO-HMCCIIEOBATEIbCKOM U
MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus: mpooiem;

- BBISIBJISIT MPUYUHHO-CJICICTBEHHBIC CBSI3H u
aKTyaJlu3upoBaTh 3aJauy, BBIIBUTaTh TUIIOTE3y €€ pelIeHus,
HAaXOJWTh  ApPryMEHTBI  JUIsl  JIOKA3aTelIbCTBA  CBOMX
YTBEPXKACHUI, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

- QHAIM3MPOBATH IIOTYYCHHBIE B XOJIE€ PEIICHHS 33Ja4d
pe3ynbTaThl, KPUTHYECKH OIICHMBATh HX JIOCTOBEPHOCTH,
MPOTHO3MPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSIX;

- yMeTb TNEPEHOCUTh 3HAHHWS B IMO3HABATEIbHYI0 H
MPAKTHIECKYIO 00IaCTH KUZHEICATCIILHOCTH;

- yMeThb MHTETPUPOBATh 3HAHUSA U3 PAa3HBIX MPEIMETHBIX
o0OJacTen;

- BBIIBHIaTh HOBBIE HJCH,
MIOJIXOJTBI U PEIICHHUS;

- CHOCOOHOCTh HMX HCIIOJNB30BaHWS B II03HABATEIIBHOM M
COLIMAIBHON MTPAKTHUKE

npeajiaratbe  OpUruHaJbHBIC

npuoOpeTeHne OmbITa MPUMEHEHHS OCHOBHBIX METOIOB HAY4YHOTO
MO3HAHUS, HCIOJB3YEMBIX B OHOJOTHU: HAONIOJCHUS U OINHCAHUA
KUBBIX CHCTEM, MPOIIECCOB M SBJICHUH; OpraHU3alUU U MPOBEACHUS
OMOJIOrMYECKOr0 IKCIEPUMEHTA, BBIIBUKECHHSI THUIIOTE3, BBISIBICHUS
3aBUCUMOCTH MEXJy HCCICAYEMBbIMH BEITUYMHAMH, OOBICHEHUS
MOJIYUEHHBIX  PE3YylIbTaTOB U  (OPMYIUPOBAHUS  BBIBOJIOB C
HCIIOJIb30BAHUEM HAYYHBIX ITOHSATUH, TEOPUH U 3aKOHOB;
c(OpMUPOBAHHOCTh YMEHHS BBIJCNATH CYUIECTBEHHbIC IPU3HAKU
BUPYCOB, KJIETOK TMPOKAPHOT M JYKApPUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUJOB, OMOTE€OIICHO30B U SKOCUCTEM;
0COOEHHOCTH IPOLIECCOB OOMEHA BEIIECTB U MPEBPAIIECHUS SHEPTUHU B
KJieTKe, (OTOCUHTE3a, IIIACTHUYECKOr0 M IHEPreTMYecKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHUS, pPa3BUTHA U
Pa3MHOXKEHHUS, MHIUBUYaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
O00pBHOBI 3a CYIIIECTBOBAHHUE, €CTECTBEHHOIO otbopa,
BUJI000pa30BaHUs, MPUCIIOCOOJICHHOCTH OpPraHU3MOB K  Cpefe
oOWTaHMsA, BIMSHUS KOMIIOHEHTOB OSKOCHCTEM, aHTPOIIOTEHHBIX
U3MEHEHUH B HKOCHCTEMAax CBOEH MECTHOCTH, KPyroBOpPOTa BEIECTB
U TIpeBpallleHre SHeprun B onocdepe;

c(OPMHPOBAHHOCTh ~yYMEHHUS pelaTh OHOJOrMYECKHe  3ajau,
COCTABJIATh TEHOTUITNYECKHUE CXEMBI CKPEIIMBAHUS TSl pa3HBIX THITOB
HaClle/IOBaHUsI TPU3HAKOB Yy OPraHU3MOB, COCTaBJIATH CXEMBbI
MepeHoca BEIIeCTB W DHEPTUUM B OKOocHcTeMax (ILenH IUTaHHSA,
MTUIIEBBIC CETH)

OK 02.
Ucnonb3oBars
COBPEMEHHBIC
CpelcTBa MOUCKa,
aHanu3a u
HUHTEPIPETAINH
uH(popMaluy u
nH(OpMaIMOHHBIE
TEXHOJIOTHH ISt
BBITIOJIHEHUS 3a]1a4
npo¢eCcCuOHATBHON
NEeSTEIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOTI'O O3HAHUS:

- c(hopMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U OOIIECTBEHHOM
IIPAKTHKH, OCHOBaHHOTO Ha nyanore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MUPE;

- COBEpILEHCTBOBAHHUE SI3bIKOBOW W YUTATEIBCKOM KYJIBTYpHI
KaK CpEICTBa B3aUMOACHCTBUS MEXIy JIIOJbMU U IMO3HAHUSA
MUpa;

- OCO3HaHUE€ LIEHHOCTH HAy4yHOW AEATEIbHOCTH, TOTOBHOCTH
OCYLIECTBIIATh MIPOEKTHYIO u HCCIIE0BATENBCKYIO
JESTEIbHOCTh MHMBUYaJIbHO U B IPYIIIE;

c(OpMUPOBAHHOCTh YMEHMH KPUTHYECKH OILIEHHWBATh HH(OpMAINIO
OMOJIOTHYECKOTO  COJEP)KaHMs, BKIIOYAIOIIYIO  IICEBIOHAYYHbIE
3HaHUS W3  PA3JUYHBIX  HCTOYHUKOB  (CpeIcTBa  MacCOBOMU
uH(pOpMaIIUY, HAYYHO-TIOMYJSPHBIE MaTepPHAallbl); HHTEPIPETHPOBATH
ATHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEeI0BaHUNH B OHOJIOTHUH,
MEIULIVHE, OMOTEXHOJIOTUH; paccMaTpuBaTh rodanbHbIC
HKOJIOTMYECKHE MpOoOJeMbl COBPEMEHHOCTH, (OpMHUpOBATH IO
OTHOILIEHHIO K HUM COOCTBEHHYIO TIO3MIIUIO;

c(hOpMHUPOBAHHOCTh YMEHUHN CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHbBIE U
YCTHBIE COOOILEHUSI Ha OCHOBE OMOJOTHYECKOW HH(OpMAaIUM U3
HECKOJIbKUX MCTOYHHUKOB, TI'PAMOTHO HCIIOJIb30BaTh MOHATUNHHBIN
anmapar OMOJIOTUU




OBnageHne yHHUBEPCAJIbHBIMH Y4YEOHBIMH I103HABATEIbLHBIMHU
NEUCTBUSIMU:

B) padoTta ¢ nH(opManmei:

- BJI/IETh HaBBIKAMU OJy4eHUs HH(OPMALMU U3 UCTOUYHUKOB
Pa3HbIX THUIIOB, CaMOCTOSITEILHO OCYIIECTBIIATh IIOUCK,
aHajlu3, CHUCTEMAaTH3allMI0 M MHTEpPIpeTauuio HHPOpMaLUu
pa3IMYHBIX BUJOB U (POPM MPEICTABICHHUS;

- co3JgaBaTh TEKCThl B pa3IMYHbIX (opMarax ¢ YydeToM
Ha3HaueHUs MH(QOPMALUU M LEJICBOM ayAUTOPUH, BBIOHpas
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3yalIU3alluH;

- OIICHWBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh MH(OpPMAIIHNH, €€
COOTBETCTBHUE IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- HCII0JIb30BaTh CpeacTBa UH(POPMALMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B PELICHUH KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX ¥  OpPraHMU3AllMOHHBIX  3aJad  C
coOuIr0IeHHEM TpeOoBaHUM PrOHOMMUKH, TEeXHUKU
0€30MacHOCTH, TUTHEHBI, PECYpcOCOEpex EeHHs, MPABOBBIX U
THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

- BJIaJIeTh HaBbIKAMU pAclO3HaBaHUS U 3alllUThl HH(OpPMaIUH,
UH(POPMALIMOHHOM 6€30MaCHOCTH JTMYHOCTH

OK 04. D¢ dexTuBHO

B3aUMOJICIICTBOBATh
u paboTtatb B
KOJUIEKTHBE u
KOMaHe

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBLHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4e0HO-UCCIIeI0BATEIBCKOM,
MPOEKTHOM U COIMANLHOM e TENIbHOCTH;

OBiageHne  yHHBEPCAJbHBIMH  KOMMYHHUKATHBHBIMH
NeiiCTBUAMU:

0) coBMecTHAasI AeATeJIbHOCTD.

- TMOHWMAaTh W HUCIOIB30BaTh MPEUMYIIECTBA KOMAaHIHOW H
UHAUBUAYAJIbHON paboThI;

- [IPUHUMATh eI COBMECTHOM NEATEIbHOCTH,
OpraHM30BBIBATH M KOOPJAWHUPOBATh JCHCTBUA 10 €€
JOCTHKCHHMIO: COCTAaBIATh IUIAH JEHCTBHUM, pacIperessaTh

pOJNM C y4eTOM MHEHUH yYacTHHKOB OOCYXIaTh PE3yJIbTaThl
COBMECTHOH paboTHI;

- KOOpDAWHHMPOBAaTb M BBIIONHATH paboTy B  YCIOBHSX
peanbHoro, BUPTYAIBLHOTO 5! KOMOMHHPOBAHHOTO

PUOOpPETEHUE OIbITa MPUMEHEHHUS] OCHOBHBIX METO/J0B HAy4yHOTO
MO3HAHUS, UCHOJb3yeMbIX B OHOJOTMM: HAOMIONEHUS U ONMCAHUS
KUBBIX CHUCTEM, IPOLECCOB U SIBJICHUI; OpraHU3allMM U MPOBEICHUS
OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIABMIKEHHS T'MIIOTE3, BBISBIICHHS
3aBUCHUMOCTH MEXIy HCCIEeIyeMbIMU BEIMUYMHAMHU, OODBICHEHUS
MOJyYeHHBIX  pe3yabTaToB U  (OPMYJIHMPOBAHUS  BBIBOJIOB  C
HCITOJIb30BAaHNEM HAYYHBIX TOHATHH, TEOPUHI U 3aKOHOB




B3aUMOJCUCTBUS;
- OCYHIECTBJIATH IMO3UTUBHOE CTPATETMYECKOE IMOBEJCHUE B

pa3J'II/I‘-IHBIX chyaume, Hp OSIBJISITH TB Op‘-IﬁCTBO 158
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJjiagenue YHHBEPCAJIbHbIMHA peryJsiTuBHbIMHU
JelCTBUSIMU:

') IPUHATHE ce0s M APYrUX JKaeii:

- IPUHUMATh MOTUBBI U apryMEHThl APYTruX JIOAeH mpu
aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFO/IeH Ha OIIMOKH;
- pa3BUBaTh CIIOCOOHOCTh NOHMMATh MUP C MO3ULUU JAPYroro
YeloBeKa

OK 07.
CoelicTBOBAaTh
COXpaHEHUIO
OKpY’Karoleu
Cpenbl,
pecypcocOepexeHII0
, TPUMCHSITh 3HAHHUSI
00 M3MEHECHUH

B 00/1acTH 3K0JI0rH4YeCcKOro BOCIIUTAHUS:

- c(OpPMUPOBAHHOCTH IKOJIOTMUYECKON KYIbTYpPbI, IOHUMaHHE
BIIMAHUA COIIMAJIbHO-3KOHOMMNYCCKUX IpouecccoB Ha
COCTOSTHUE TPUPOJHOM M COLMUAIBHOW Cpelbl, OCO3HAHUE
100aTBHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIIeM;

- IUIAaHUPOBAHME M OCYILECTBIEHUE JIEHCTBUI B OKpY’KaroIIen
Cpelne Ha OCHOBE 3HAHUSA LElel YCTOMYMBOIO pa3BUTHUSA
4eJ0BEYECTBA;

c()OPMUPOBAHHOCTb YMEHHUSl NIPUMEHATH IOJyYEHHBbIE 3HAHUS IS
OOBSICHEHHUSI OMOJIOTUYECKHUX IPOIECCOB U SIBJICHWM, IJISI MPUHSITUS
IIPAKTUYECKUX PpELIEHUH B IIOBCEJHEBHOM JKHU3HM C  LEJIBIO
oOecrieueHuss 0€30MaCHOCTH  CBOETO  3JI0POBbS U 3J0POBbS
OKPYKaIOIIUX JIFOJIeH, COOIIOIEHUS 3J0POBOTO 00pas3a KU3HU, HOPM
rPaMOTHOTO TIOBEJEHUSI B OKPYXKAaIOLIEH MPUPOIHOU  Cpee;
MOHMMAaHHE HE00X0JMMOCTH HCIOJIb30BaHUs JIOCTUKEHUH
COBpEMEHHOM OHONIOTUM M OHOTEXHOJOTHH [UIsi palloHaIbHOTO

KJIUMaTa, IPUHIMIBl | AKTUBHOE  HENpUATHE  JIEHCTBUM, MNPUHOCALIUX  Bpea | MPUPOOIOJIb30BAHUS
OepexIIMBOro OKpYXaroIlen cpene;
MIPOU3BO/JICTBA, - YMEHHUE IPOrHO3UPOBaTh HEOJAronpUATHBIE SKOJIOTHYECKHE
3G HEKTUBHO NOCJIEACTBYSI IPEIIPUHUMAEMBIX JIEHCTBUHM, MPENOTBpALIaTh
JIEWCTBOBATH B UX;
Ype3BbIYAHBIX - pAacIIMpEHHE OIbITa  JACSITEIBHOCTH  DKOJOTHYECKOU
CUTYaIUsIX HAIPaBJIEHHOCTH;

- OBJIAJCHME  HaBBIKAMU  y4eOHO-MCCIIEOBATENbCKOM,

MIPOEKTHOM M COLIMATIbHOMN AEATEIbHOCTH
IIK 5.7 - TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U - copMHpOBaTh YMEHHS CO37aBaTb COOCTBEHHBbIE MUCHMEHHBIE U
[IpouzBoauTs CaMOOIIPEJICIIEHUIO; - OBJIA/ICHHE HABBIKAMU YCTHBIE COOOIIEHHS Ha OCHOBE OHOJIOTMYECKON HWHGpOpMaluu u3
OLIEHKY yueOHOHCCIIe10BaTeNbCKON, MPOEKTHOM 1 COLMATbHON HECKOJIbKUX MCTOYHHMKOB, TI'PAMOTHO MCIIOJIb30BaTh MOHATUNHBIN
MH(POPMALMOHHOM JESTEIIBHOCTH; annapar OHOJOIMM; - YMETb BBIIBUraTh TUIIOTE3bl, MPOBEPATH HX
CUCTEMBI JJIs1 - IPUHUMATD L€ COBMECTHON JESATENBHOCTH, AKCIIEPUMEHTAIbHBIMU CpeICTBaMH, bopmynupys e
BBISIBJICHUS OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 110 €€ UCCIICIOBAHMsI, AHAJIM3UPOBATh IOJYYCHHBIC PE3yJIbTaThl M J€JaTh

BO3MOXHOCTH €€

JOCTH>KEHUIO: COCTABJIATH IUIaH NEUCTBUM, paclpeaeiIATh

BBIBOJbI,
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MOJICpHU3AIIUN

POJIHU C Y4€TOM MHEHUI YYaCTHUKOB OOCYKIATh PE3YIIbTATHI
COBMECTHOM paboThl; - KOOPJAUHUPOBATH U BBIIIOJIHATH PabOTy
B YCIIOBUSIX PEATBHOTO, BUPTYATLHOTO H KOMOMHUPOBAHHOTO
B3aUMOJICVCTBUS; - OCYLIECTBIATh TO3UTUBHOE
CTpaTernyeckoe MOBEACHUE B PA3IUUYHBIX CUTYaILIHSIX,
MPOSIBIISATH TBOPYECTBO U BOOOpaxeHue, ObITh MHUIIMATUBHBIM
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2. OFbEM OBIIIEOEPA30OBATEJbHOM TUCIUILINHBI U BUbI

YUYEBHOM PABOTbBI

Bun yueOHo# padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrPAMMBI IMCHUTINHBI 72
OcHOBHOE cojiep:KaHue 68
B T.4.

TEOPETHYECKOE 00YUCHHE 40
J1a00paTOPHBIE/TIPAKTHYCCKUE 3aHATH 28
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHUE 4
BT. 4..

TEOPETUYECKOE 00YUCHUE

J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHATHS 4

IpomexyTounas arrectamus (1uddepeHHPOBAHHDBIII3a4ET)




3. COJEP)KAHUE U TEMATUYECKOE IINTAHUPOBAHUE OBIIIEOBPA30BATEJIBHOM JJUCHUTLIMHBI

O/1.13 buoJorus
O6neM Hanpasienust
HaumenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3anum B 4aCaX ®opMupyeMble | BocHUTATEILHOM
pa3/iesioB U TeM AeATeJIbHOCTH 00y4aroIuXcst KOMIIeTeHIIHH padoThI
Pa3nen 1. KiteTka — cTpyKTYPHO-(PYHKIIHOHAJIbHAS € TMHUIIA KHUBOTO
Tema 1.1. CopepxaHue yaeOHOro Marepuana 2
buosorust kak | 1. | CoBpemennble OTpaciau GHONOrHUECKUX 3HaHUH. CBA3b OHOIOTHH 2 OK-1 LenHocru
Hayka. O0mas C IpYyTUMU HayKaMmu: Ouoxumusi, Onodusuka, OMOHMKA, OK -2 Hay4HOTO
XapaKTepUCTHKA reroreorpadus u ap. Ponb 1 Mmecto Ononoruu B GOpMUpOBaHUH OK -4 ITO3HAHMSA
KU3HU COBPEMEHHOM HAay4YHOU KapTHUHBI MUPA. Y POBHU
OopraHuM3anuu >kuBod Mmarepuu. OOIIas XapakTEepUCTUKA KU3HU,
CBOICTBA KHMBBIX CHCTEM. XUMHUYECKHI COCTaB KIETOK
JlaboparopHble 3aHATHS HE NPEyCMOTPEHO
[TpakTuyeckue 3aHATHS HE TPESyCMOTPEHO
KoHTponbHbIE paboThI HE MPEYCMOTPEHO
CamocrosiTenbpHas pabora o0yJaromuxcs HE MPEJYCMOTPEHO
Tema 1.2. ConeprkaHue yueOHOro MaTepuaia 6
CTpykTypHO- 1. Knerounas reopus (T. [lIBann, M. [neiinen, P. Bupxos). 2 OK-1 Hennoctu
(l)yHKIIHOHaJIbHa OCHOBHBIE MOJIOKEHUS COBpeMeHHoﬁ KJIETOYHOM TEOPHH. Tumnsl OK -2 Hay4YHOI'O
fl OpraHu3anus KJIETOYHOW OpraHu3aluu: OK -4 MO3HaHWA
KJIETOK NPOKAPUOTHUYECKUH U dyKapHOoTUYeCKni. OTHOKIIETOUHbIE U Hpodeccnonanbro
MHOTOKJIETOYHBIE - TpynoBo€
oprauu3mel. CTpoeHue mpokapuoTHueckod kieTtku. CrpoeHue
JyKapuoTHUecKor kieTku. Heknetounsle Gopmbl KHU3HU (BUPYCHI,
Oakreprodaru)
JlabGoparopHble 3aHATHS HE MPEyCMOTPEHO
[TpakTHyeckue 3aHITHS 4 OK -1
BupycHsbie u 6akTepuanbHble 3a001eBanus. O01IMe NPUHIUITBI OK -2
OK -4

HCIIOJIb30BaHUA JICKAPCTBCHHBIX BCIICCTB. OcoOeHHOCTH NPHUMCHCHUA
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Hanpasienust

O0bem
Haumenosanue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum B 9aCaX ®opmMupyeMble | BocHHUTATEILHOM
pa3/iesioB U TeM AeATeJIbHOCTH 00y4aroIuXcst KOMIIETeHIIH U padoThI
aHTHUOUOTHKOB.
[IpencraBieHne yCTHBIX COOOIIEHUH C MTPe3eHTAIMEeH, TOATOTOBIEHHBIX
IIpenoaaBaTeaemM
KoHTpobHbIE paboThI HE NPETyCMOTPEHO
CamocTosTenbHas pabota 00y4Jaronuxcs HE MPEyCMOTPEHO
Tema 1.3. Copnepxkanue ydeOHOro Marepuana 4
CTpyKTypHO- 1. XpomocomHas Teopust T. Moprana. CTpoeHrne XpoMOCOM. 2 Ilennoctu
(pyHKUHOHATBLH XPpOMOCOMHBII HA0Op KJIETOK, TOMOJIOTUYHBIE U HETOMOJIOTUYHbIE OK -2 HAy4yHOTO
bl € paKTopbI XPOMOCOMBI, FaIJIOM/HbIH 1 OK -4 TIO3HAHHUS
HACJIe[ICTBEHHOCT aumionHbI Habop. Hyknennossle kucnotsl: JJTHK, PHK Hpodeccronansuo
" HAXOJXK/ICHHE B KJIETKE, UX CTPOCHHE U QYHKIIUH. MaTpUIHbIC - TPYAOBOC
MIPOIIECCHI B KIIETKE: PETUTUKAINS, OMOCHHTE3
Oeika, perapanus. [ eHeTHYeCKui KO/ U €ro CBOMCTBA
JlaboparopHsble 3aHATH HE MPEJYCMOTPEHO
[IpakTueckue 3aHATUA 2
Pemenue 3agau Ha onpeieleHne MOCae0BaTeNbHOCTH HYKICOTH/IOB,
AMUHOKHCIIOT B
HOpPME U B CIIy4ae M3MEHEHMsI ocaeqoBaTelbHOCTH HykieoTu10B JIHK
KoHTtposibHbIe pabOTHI HE MPEYCMOTPEHO
CamocTosTenpHas paboTa 00yJaronuxcs HE MPESYCMOTPEHO
Tema 1.4. Copeprxkanne ydeOHOro MaTepuana 4
Oo0MeH 1. Nmmnynbe Tena. UMImyase critbl. 3aKOH COXPaHEHHS UMITYJIbCA. 2 OK -1 Ilennoctu
BelleCTB u [TonsTHe MeTabOIM3M. ACCUMUIISIIUS U TUCCUMUIISITIHS — JIBE OK -2 Hay4YHOTO
npeBpaiieHne CTOpOHBI MeTa0onu3Ma. Turbl 0OMeHa BEIeCTB: aBTOTPODHBIN U OK -4 MO3HAHUS
JHEepPruu B reTepoTpo(HbIN, a3pOOHBIN
KJIeTKe u aHa’poOHbI. [TnacTudeckuit ooMeH. DoToCHHTE3. XEMOCHHTE3

JlaGopaTopHbIe 3aHATHS

HE MPEAYCMOTPEHO

[IpakTueckue 3aHATHS
Kiierounslii ukI, ero nepuoasl. MuTo3, €ero craguu U NpoucXosuue
pouecchl. bruogornyeckoe 3HayeHue MUTO3a. Melo3 U ero CTaium.

2
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Hanpasienust

O0bem
HaumenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum B 9aCaX ®opmMupyeMble | BocHHUTATEILHOM
pa3/iesioB U TeM AeATeJIbHOCTH 00y4aroIuXcst KOMIETEeHI[HH padoThI
IToBenenue xpomocom B Merose. Kpoccunrosep. buosiornueckuii cMbici
Meno3a
KonTponbHbie paboThl HE MPEyCMOTPEHO
CamocrosiTenpHas paboTa 00yJamuxcs HE MPEyCMOTPEHO
Tema 1.5. Copepxanne yueOHOro Marepuana 4
KuzHeHHbIIt 1. Knerounslii muki, ero mnepuoabl. MHTO3, €ro CTaiuv | 2 OK -1 Ilennoctu
IUKJI KJII€ETKH. MPOUCXOANINE MPOIECCH. bHOIOrnueckoe 3HaUueHne MUTO3A. OK -2 Hay4YHOI'O
Mpurto3. Meiio3 Meito3 u ero cramuu. IloBeleHHE XpPOMOCOM B Meifo3e. OK -4 TIO3HAHHS
Kpoccunrosep. buonornueckuii cMbica Meno3a
JlaboparopHsble 3aHATH HE MPEyCMOTPEHO
[TpakTHdeckue 3aHsTHS HE MPETyCMOTPEHO
KoHTponbHbIE paboThI 2
CamocTosTenpHas pabota 00y4Jaronmxcs HE MPEyCMOTPEHO
Paznea 2. Crpoenne n (pyHKIIMM OPraHu3Ma
Copepxkanne ydeOHOro MaTepuana 2
Tema 2.1. 1. MHoOrokiIeToYHble OpraHnnu3Msl. B3auMOCBs3b OPraHOB U CUCTEMBI 2 OK -1 Hennoctu
Crtpoenne OpraHOB B MHOTOKJIETOYHOM opraHu3me. ['omeocTtas opranusma u OK -2 HAy4YHOTO
OpraHmM3ma €ro MoJJAepKaHue B MPOLECCE KU3HEACSITEIHbHOCTH OK -4 [MO3HaHHUS
JlaboparopHsble 3aHATH HE MPEJYCMOTPEHO
[TpakTHdeckue 3aHsITHS HE MPETyCMOTPEHO
KoHTponbHbIE paboThI HE MPESYCMOTPEHO
CamocTogTenbHas pabota 00y4Jaronuxcs HE MPEyCMOTPEHO
Tema 2.2. Coneprkanue yueOHOro MaTepuaa 2
Dopmbl 1. dopMbI pa3MHOKEHHUSI OPTaHU3MOB. becronoe u moyioBoe 2 OK-1 Hennoctu
Pa3MHOKEHHSI pa3sMHOXkeHue. Buabl OK -2 HAY4YHOT'O
OpraHHU3MOB 6ecrnionoro pazmHoxeHus. [lonoBoe pasmHoxenue. ['ametorenes y OK -4 MO3HAHUS

KHUBOTHBIX.

2. CnepMaToreHe3 1 OOI'CHE3. CTpOCHI/IC ITIOJIOBBIX KJICTOK.
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Hanpasienust

O0bem
HaumenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum B 9aCaX ®opmMupyeMble | BocHHUTATEILHOM
pa3/iesioB U TeM AeATeJIbHOCTH 00y4aroIuXcst KOMIeTeHIUH padoThI
Omio10TBOpEHUE
3. TemmoBbie psurarenu. KIIJ[ temnoBoro asurarens. OxpaHa
OPUPOIBL.
JlaGopaTopHble 3aHATHUS HE NPelyCMOTPEHO
[TpakTryeckue 3aHATHS HE MPESyCMOTPEHO
KontposbHble paboThl HE NPelyCMOTPEHO
CamocTosrenbHas pabota 00ydyaromuxcs HE NPEyCMOTPEHO
Tema 2.3. Copnepxkanue ydeOHOro Marepuana 2
OnTorenes 1. WNuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPHOIEHES U €ro 2 OK-1 Hennoctu
pacrenmi, craauu. [TocramOpuonanbHbii neproa. Ctaauu OK -2 Hay4YHOT'O
JKHBOTHBIX H OCTAMOPHOHAJIBHOTO PAa3BUTHUS Y )KMBOTHBIX U uesnoBeka. [Ipsmoe OK -4 MO3HAHUSA
Yyes10BeKa U HeTipsiMoe pa3BuTHe. buonornueckoe ctapeHre u cMepTh.
OHTOreHe3 pacTeHui
JlaGopaTopHble 3aHATHS HE MPEJYCMOTPEHO OK -1
[MpakTHueckue 3aHsITUS HE MPEAYCMOTPEHO OK -2
KonTponbHbIe paboThI HE MIPETYCMOTPEHO OK -4
CamocTosaTrenbHas pabota 00y4Jaronuxcs HE MPEyCMOTPEHO
Tema 2.4. ConeprkaHue yueOHOro MaTepuasa 4
3akonomepHocr | 1. OcCHOBHBIE MTOHATHS TEHETUKH. 3aKOHOMEPHOCTH 00pa30BaHus 2 OK-1 Hennoctu
" ramert. 3akoHbl I'. Menaens (MOHOTUOpHUIHOE U TOJUTHOPUIHOE OK -2 HAy4HOT'0
HacJIe10BaHus ckpelrBanue). Bzaumonelictsue ['eHoB OK -4 TIO3HAHUS
JlaGopaTopHblie 3aHITHS HE IIPEAYCMOTPEHO [podeccnonansro
[TpakTHYeCcKHe 3aHATUS 2 - TpPytoBOC

Pemenne 3aaa4 Ha OoIpeaACIICHUEC BEPOATHOCTH BOSHUKHOBCHU A
HACJICACTBCHHBIX NPHU3HAKOB IIPpU MOHO-, A1-, HOJ'II/IFI/I6pI/I)1HOM n
AHAJIIM3UPYIOIIECM CKPCIIMBAHNU,

COCTAaBJICHHUC TCHOTUIINYCCKUX CXCM CKPCIIUBAHUA

KoHnTponbHbIe paboThl

HE MPEyCMOTPEHO

CamocrosiTenbpHas paboTa 00yJaromuxcs

HE MPEAYCMOTPEHO
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Hanpasienust

O0bem
HaumenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum B 9aCaX dopmMupyeMble | BocHmUTATEIbLHOI
pa3aesioB U TeM AeATeJIbHOCTH 00y4a0IMNXCH KOMIIETeHIIH U padoThI
Tema 2.5. Copepxanne yaueOHOro Marepuana 4
CuenJjieHHOe 1. 3akonbl T. Moprana. CuerjieHHOE HaclieIOBaHUE T€HOB, 2 OK 01 OK 02 Ilennoctu
HacJIe[0BaHHe HapyIICHUE CLUETIICHUS. OK 03 OK 04 Hay4HOT'O
NPU3HAKOB HacnegoBanue npu3HakoB, CUEIVIEHHBIX C I10JIOM OK 05 OK 07 ITO3HAHMS
JlaboparopHble 3aHATHS HE IIPELYCMOTPEHO [TpodeccuonansHo
[TpakTryeckue 3aHsITUS 2 - TpYZ0BOE
Pewrenue 3anau Ha onpeneneHre BEpOATHOCTH BOSHUKHOBEHUS
HAaCJEACTBEHHBIX MPU3HAKOB MPU CLEIJICHHOM HACIEA0BaHUH,
COCTaBJICHHE TEHOTHUITUYECKUX CXEM
CkpeluBanus
KonTponbHbie paboTh HE IPETYCMOTPEHO
CamocTosTrenbHas pabota 00y4yaronmxcs HE NPEyCMOTPEHO
Tema 2.6. Copnepxkanne ydeOHOro maTepuasa 4
3akoHomepHoct | 1. N3meHYnBOCTh NPpU3HAKOB. BU/IbI N3MEHYMBOCTH: HACJIEICTBEHHAS 2 OK -1 Hennoctu
U VMHEHACJEeICTBEHHAs. 3aKOH TOMOJIOTHYECKUX PSAJIOB B OK -2 HAy4YHOTO
H3MEHYUBOCTU HacnencTBeHHo uaMenunBocty (H.M. BaBunos). Myranmonnast OK -4 MMO3HAHMS
TEOpHsl U3BMEHUYUBOCTU. BUJIBI MyTalMii U IPUUMHBI UX [IpodeccrnonansHO
BO3HUKHOBeHMS. Kapuotun denoseka. HaciencrBennsie - TPYI0BOE

3a00JIcBaHUs YEIOBEKA.

I'enHbIe 1 XpOMOCOMHBIE 00JIe3HU UenoBeka. bone3nu ¢
HACIIE/ICTBEHHON TIPEPACIIONOKEHHOCThIO. 3HAUCHHE
MEIHUIIMHCKON TeHETUKH B MMPEAOTBPAILIEHUH U JICUEHUN
FeHEeTUYECKHUX 3a00JI€BaHMI YET0BEKA

JlaGopaTopHblie 3aHITHS

HE MPEyCMOTPEHO

[TpakTHdeckue 3aHITHS
Pemenue 3ama4 Ha onpeneneHre TUTIA MyTAIMH MIPU TIepe1ayde
HACJIEJICTBEHHBIX TPU3HAKOB, COCTABJICHUE T€HOTUITUYECKUX CXEM

CKpEILMBaHMs

2

KonTtposbHble paboThl

HE MPEAYCMOTPEHO

CamocTosTenpHas pabota 00yJaronmxcs

HE MPEyCMOTPEHO
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Hanpasienust

YenoBeueckue pachbl 1 UX CAUHCTBO. BpeM}I U IMyTHU PACCCIICHUA
YCJIO0BCKaA I10 IIJIaHETE. HpI/ICHOCO6J'IeHHOCTB YCJIOBCKA K pa3HbIM
YCJIOBUSAM CPCbL

O0bem
HaumenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum B 9aCaX ®opmMupyeMble | BocHHUTATEILHOM
pa3/iesioB M TeM JeSITeIbHOCTH 00YYaIOLIUXCS KOMIeTeHIUH padoThI
Paznean 3. Teopus 3BoTIOLHA
Tema 3.1. CopepxaHue yueOHOro Marepuana 2
HUcrtopus 1. [Tepssie aBomtonnonnsie konuenuuu (KK.b. Jlamapx, K. JI. 2 OK -1 Lennoctu
3BOJIIOLIUOHHO brodbdon). OBomonnonnas teopust U. Jlapsuna. CuHTeTHUECKAS OK -2 Hay4qHOTO
o y'eHusl. TEOPHsI IBOJIOLMHU U €€ OCHOBHBIC MOJIOKEHHUS. MUKPO3IBOJIFOLIHS. OK -4 HO3HAHMS
Muxpossoaonu [TonysAnys Kak 3JeMEHTapHas €AMHULA YBOJIFOLUH.
i I'eneTnyeckue OCHOBBI IBOJIOLUU. DJIeMEHTapHbIE (PAKTOPHI
IBOJIIOLIMH.
JlaboparopHsble 3aHATH HE MPEyCMOTPEHO
[IpakTUyeckue 3aHATHS HE MPEyCMOTPEHO
KonTtposnbHbie paboThI HE MPEyCMOTPEHO
CamocTosaTenpHas paboTa 00y4Jaronumxcs HE MPEyCMOTPEHO
Tema 3.2. Copeprkanne ydeOHOro MaTepuana 2
Makpo3Bosronu | 1. Makpossosntonusi. DopMbl 1 OCHOBHBIE HAIIPABJIECHUS 2 OK-1 Llennoctu
| makpoaBoronuu (A.H. CesepuioB). [Tytu noctmkenus OK -2 Hay49HOI'0O
- BosHukHoBeHue Ononoruueckoro mporpecca. CoxpaHeHue OK -4 HO3HAHM
1 pasBuTne 0MOpa3Ho00pasus Ha 3eMIle.
AUZHH HA 3eMJIe [ T1,500at0pHEIe 3aHATHA HE TIPELyCMOTPEHO
[IpakTuyeckue 3aHATHs HE MPEyCMOTPEHO
KonTtposbHble paboThl HE MPeyCMOTPEHO
CamocTosTenbHas pabota 00y4Jaronuxcs HE MPEyCMOTPEHO
Tema 3.3. Copneprkanne ydeOHOro MaTeprana 2
IIpoucxoxnenne | 1. AHTpoIonorus — Hayka o yenoBeke. CUCTEMATUUECKOE 2 OK -1 Lennoctn
yeJi0BeKa — MOJIOKEHHE YesioBeka. CXOACTBO U OTIIMYHSI YETIOBEKA C OK -2 HAyYHOTO
aHTpoONoOreHe3 KHUBOTHBIMU. OCHOBHBIE CTAJIMM AaHTPOIIOT€HE3A. OK -4 MO3HAHUS
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Hanpasienust

O0bem
HaumenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum B 9aCaX ®opmMupyeMble | BocHHUTATEILHOM
pa3/iesioB U TeM AeATeJIbHOCTH 00y4aroIuXcst KOMIIETeHIIH U padoThI
JlaboparopHble 3aHATHS HE TPETYCMOTPEHO.
[IpakTuueckue 3aHATUS HE TPelyCMOTPEHO
KonTponbHbie paboThl HE MPEyCMOTPEHO
CamocrosiTenpHas paboTa 00yJaomuxcs HE MPETyCMOTPEHO
Pasznea 4. IKoJ10rNa
Tema 4.1. Copepkanue ydeOHOro Marepuana 4
Okosornyeckue | 1. DKOJIOTHYECKasi XapaKTepUCTHKA BU/IA U MOIYJISIIIIH. 2 OK -1 Hennoctu
daxTopsl 1 DKoJjoruyeckasi HuIIa Buja. JK0JIOTHYECKUE XapaKTEPUCTUKH OK -2 HAyYHOTO
cpenbl JKU3HU nonysiiuu. CooO1IecTBa U SKOCUCTEMBI. OK -4 ITO3HAaHHUs
buonienos u ero ctpykrypa. CBs3u MEX1y OpraHu3MaMHy B
ouorneno3e. CTpyKTypHBIE KOMIIOHEHTBI YKOCUCTEMBI:
MIPOYLIEHThI, KOHCYMEHTBI, peylieHThl. KpyroBopor
BEIIECTB M IOTOK SHEPTHH B 9KocucTeMe. Tpoduueckue ypoBHU
JlaboparopHsble 3aHATH HE MPEJYCMOTPEHO
[IpakTueckue 3aHATUA 2
Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENN IKOCUCTEMBI.
buomacca u npoaykius. K0JIOTHYECKUE TUPAMUIBI Yucell, 0MOMacChl U
sHepruu. [IpaBuiio nupamuabl SHEPTHUH.
KonTtposibHbIe pabOThI HE MPEYCMOTPEHO
CamocTtosTenpHas pabota o0ydaronmxcs HE MPEJYCMOTPEHO
Tema 4.2. Copepkanne ydeOHOro MaTepuana 4
Honyasuus, 1. DKOJIOTMY€eCcKasi XapaKTepUCTUKa BUIA U MOIYJISILIUH. 2 OK-1 Hennoctu
coodurecTBa, DKOJIOTHYECKAs HUIIA BU/A. DKOJIOTHUECKUE XapaKTEPUCTHKU OK -2 HAY4YHOI'O
IKOCHCTEMBI nomyssiiiy. CooOIIecTBa U SKOCUCTEMBI. OK -4 IMO3HaHUA
buonenos u ero crpykrypa. CBsi3u MeX 1y OpraHU3MaMH B HpogeccnonansHo
ouorerose. CTPyKTypHBIE KOMITOHEHTBI 3KOCUCTEMBI: - TpynoBoe

IIPOYLIEHTHI, KOHCYMEHTBI, peylieHThl. KpyroBopor
BEIIECTB U IOTOK SHEPTHHU B 3KocucTeMe. Tpoduueckue ypoBHU

JlaGopaTopHbIe 3aHATHS

HE MPEAYCMOTPEHO
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Hanpasienust

O0bem
HaumenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum B 9aCaX ®opmMupyeMble | BocHHUTATEILHOM
pa3/iesioB M TeM JeSITeIbHOCTH 00YYaIOLIUXCS KOMIETEeHI[HH padoThI
[IpakTHueckue 3aHATUS 2 OK -1
Pemienue npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 3a/IaHUH 110 OK -2
MIEPEHOCY BELIECTBA U SHEPTUU B IKOCUCTEMAX C COCTaBJICHUE OK -4
Tpoprueckux nenen U nupamua 6uoMacchl U SHEPruu
KonTponbHbie paboThl HE MPEyCMOTPEHO
CamocTosTenbHas pabota 00yJyaronmxcs HE NPEyCMOTPEHO
Tema 4.3. CopepxaHue yaeOHOro Marepuana 2
Buocdepa - 1. buocdepa — xuBast o6om0uka 3emin. Pa3zBuTue npeacraBiaeHui o 2 OK -1 IlennocTtu
rjodajabHast 6uocdepe B Tpyaax B.U. Bepuanckoro. O6mactu 6uochepsl u ee OK -2 Hay41HOro
JKoJI0OrHYecKast KOMITOHEHTHI. )K1BOE BemecTBo OK -4 HO3HAHM
cucrema ouocdepsl u ero GyHKIHMY.
JlaboparopHsble 3aHATH HE MPEyCMOTPEHO
[TpakTHdeckue 3aHsTHS HE MPEyCMOTPEHO
KonTtponbHbIe paboTh HE MPEyCMOTPEHO
CamocrosiTenbpHas pabora 00yJaromuxcs HE MPelyCMOTPEHO
Tema 4.4. Copepkanne y4eOHOro MaTepuana 6
Bimmsinue 1. AHTpOInoreHHsle Bo3eicTBUsI Ha Ouocdepy. 3arpsa3HeHHs! Kak BUJ 2 OK -1 lennoctn
AHTPOINOreHHBIX AHTPOIIOT€HHOI'0 BO3/1€UCTBUS. AHTPOIIOT€HHbIE BO3/IEHCTBUS Ha OK -2 Hay4HOI'O
(akTopos Ha atMoc¢epy. Bo3zneiicTBust Ha OnoTHUECKHE cOOOIIEeCTBa. OK -4 TIO3HAHUS
ouocdepy YrnyOneHHO U3y4atoTCs OTXO/bI, CBSI3aHHBIE C [MpodeccronansHO
orpeieNieHHOH mpodeccreit/cnenualbHOCTHIO — TPYI0BOE

JlaGopaTopHblie 3aHITHS

HE MPEyCMOTPEHO

IIpakTHueckue 3aHATUS 2
IIpakTnueckoe 3ansaTHE «OTXO0ABI IPOU3BOACTBAY
B Tom 4ucie npodeccuoHaAIbLHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2

NMPAKTHYECKOro 3aHATHS

[TpakTuueckoe 3ausTue «OTX0abI MPOU3BOACTBaY. Ha ocHOBe
(dhenepanbHOTO KJIACCH(PUKAIIMOHHOTO KaTajiora OTXO0B OMPEACIIATh
KJIaCC OMTACHOCTH OTXOJIOB; arperaTHOE COCTOSIHUE U (PH3UIECKYIO

20




Hanpasienust

O0bem
HaumenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum B 9aCaX ®opmMupyeMble | BocHHUTATEILHOM
pa3/iesioB U TeM AeATeJIbHOCTH 00y4aroIuXcst KOMIIETeHIIH U padoThI
dhopmy 0TX0/10B, 00pa3yroImmxcs Ha pabodyeM MecTe / Ha dTarax
POM3BOJICTBA, CBSI3aHHBIE C ONpe/ecHHON mpodeccueii /
CHELUAIBHOCTHIO
KoHTpobHbIE paboThI HE NPEYCMOTPEHO
CamocrosiTenpHas pabota 00yJaromuxcs HE MPEyCMOTPEHO
Tema 4.5. CopepxaHue yaueOHOro Marepuana 4
Bausinue 1. 310poBBE U €ro cocTaBisionue. @akTopbl, MOJIOKHUTEIBHO U 2 OK -1 Lennoctu
COHATBLHO OTpHUIIATENILHO BIUAIOIINE Ha OpraHu3M 4enoBeka. [Ipobiema OK -2 HAy4YHOTO
KOJIOrHYECK TEXHOTCHHBIX BO3/ICHCTBUI Ha 3I0POBBE UETIOBEKA OK -4 MMO3HAHUS
uX GaKTOpOB (3MEeKTpOMarHUTHBIE MOJISA, OBITOBASI XUMHUS, U30BITOUHBIE [ITYMBI, [Ipodeccruonansuo
Ha 310POBbe paauanus v T.11.). AanTaiys opraHu3Ma 4elioBeka K pakropam - TPYZOBOE
qeoBeKa okpyxaroteit cpensl. [Ipunnumsl hopMupoBaHus
310poBbecOeperaroniero noseacHuss. Gu3ndeckas akTHBHOCTD U
310pOBbE. BUOXMMHYECKHE aCIEKThl PAIIMOHAILHOTO MUTAHUS
JlaboparopHble 3aHATHS HE MPEyCMOTPEHO
B ToM uncie npodeccuoHaTbLHO-OPHEHTHPOBAHHOE COepP:KAHNe 2
JadopaTopHoro 3aHsATusA
B kaudecTBe TpUTTEPOB CHMKAIONTUX paOOTOCIIOCOOHOCTD UCIIOJIB30BAThH
YCIIOBUSA OCYIIECTBICHUS MPOPECCHOHATHHON NeATEeIHbHOCTH: IIIYM,
TeMreparypa, huzndeckas Harpys3Ka u T.J.
KonTtposibHbIe pabOThI HE MPEYCMOTPEHO
CamocTosaTenpHas paboTa 00ydJaronuxcs HE MPEJYCMOTPEHO
Pasznea S. buoJiorusi B :Ku3Hu
Tema 5.1. Copneprkanne ydeOHOro MaTeprana 4
buorexnonorun B | 1. buorexHonorus kak Hayka u mpou3BoicTBO. OCHOBHBIE 2 OK-1 Hennoctu
JKM3HHM KAKI0I0 HaNpaBJIeHUs] COBPEMEHHON OMOTEXHONIOTUU. MeTo bl OK -2 Hay4YHOr'o
onorexHooruu. OObEKTHl OMOTEXHOIOTHU. JTHKA OK -4 ITO3HAHUA

OMOTEXHOJIOTMYECKHX U TeHETUYECKHX dKCcIIepuMeHTOB. [IpaBuiia
MOMCKA U aHaJTn3a OMOIKOIOTHYECKON HH(OPMAITK U3 Pa3InYHbIX
HCTOYHUKOB (Hay4Has U yueOHO- Hay4yHas JTUTepaTypa, CpeAcTBa
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Oobem .
HaumenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OPraHu3amum B 9aCaX ®opmMupyeMble | BocHHUTATEILHOM
pa3/iesioB U TeM AeATeJIbHOCTH 00y4aroIuXcst KOMIIeTeHIIUH padoThI
| MaccoBoi uHpopMmanuu, cetb IHTepHeT U Apyrue)
JlaGoparopHble 3aHATHS HE NPETyCMOTPEHO
[IpakTrueckue 3aHATUS 2 OK -1
Keiicel Ha aHaM3 MHGOPMAITMU O HAYYHBIX IOCTHIKEHUSAX B 00J1aCTH OK -2
TEHETUYECKUX TEXHOJIOTUH, KJIETOYHON HHXKEHEPUU, TULIEBBIX OK -4
OMOTEXHOJIOTHH. 3amuTa Keiica: MpeaCTaBIeHHE PEe3yIbTaTOB PEHICHHUS
KEICOB (BBICTYIUICHHE C MPE3CHTAINEH)
KonTponbHbie paboThl HE MPEyCMOTPEHO
CamocTosTenbHas pabota 00ydyaronmxcs HE NPEyCMOTPEHO
Tema 5.2. CopepxaHue yaueOHOro Marepuana 2
buorexnosoru JlaGopaTopHblie 3aHITHS HE IPENYCMOTPEHO
u B [IpombIm- I[IpakTuyecKue 3aHATUS 2 OK-1
JICHHOCTH. Pa3BuTHe npoMbIIIEHHOW OMOTEXHOIOTHM U €€ TPUMEHEHHUE B )KU3HU OK -2
CoumaspHo- 4esl0BeKa, MOMCK U aHAIU3 MHPOPMAIK U3 Pa3IMYHbIX HCTOUHUKOB OK -4
ITHIECKHE (Hay4Has U y4eOHO- HAaydHas JIUTEPATypa, CPEACTBA MACCOBOI
ACIEeKThI .
. uHpopmanuu, cetb uaTepuet u npyrue) Keiicbl Ha ananu3 nHpopmauu
OMOTEeXHOJIOT Ui N . Hennoctn
0 Pa3BUTUU IMPOMBIIUIEHHON OMOTEXHOJIOTUH (110 TpyIIam)
. HAy4YyHOTO
OTHYECKUe acleKThl pa3BUTUSI OMOTEXHOJIOTHI U IPUMEHEHHUE X B
MO3HAHUS

KHU3HU YeJI0BeKa, IOUCK U aHaIN3 HH(OPMAIMK U3 PA3TUUHBIX
HMCTOYHHUKOB (HayuyHas U yueOHO- Hay4YHas JUTEpaTypa, CPeACTBA
MaccoBoi nHpopMmanuu, cetb IHTepHeT u npyrue) Kelicel Ha ananus
nHpopMalnU 00 STHUECKUX aCMEKTaX pa3BUTHs OMOTEXHOJIOTHIA
(mo rpynmnam) 3amura keiica: [IpencraBienue pe3ynbTaToB pelIeHUs
KelCOoB (BBICTYIUICHHE CIIPE3EHTAINEl)

KonTtposbHble paboThl

HE MPEAYCMOTPEHO

CamocTosTenbHas paboTa o0yyaronmxcs

HE MPEyCMOTPEHO

[IpomesxyTounas arrectanus: qudpepeHIpoBaHHbIN 3a4eT

Bcero:

72
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4. YCJIOBUSI PEAJTU3ALIAU MTIPOTPAMMBI OBIIEOBPA3OBATEJLHOM
JUCHUILIAHBI

1.1. TpeGoBanuss kK MHUHMMAJIBHOMY MAaTepPHATbHO-TEXHUYECKOMY

00ecIeYeHHI0
Kabuner «buosorum», ocHaleHHbI 000pyI0BaHHEM: MeOeb, JOCKa, MEJl, HaIJIsIIHbIC

nmocobust (KOMIUIEKTBl Y4YEOHBIX TaOJUIl, IUIAKATOB), TEXHUYECKUMH CPEICTBAMH OOYUYCHHUS:
KOMIIBIOTED C YCTPONCTBAMHU BOCIPOW3BENCHHUS 3BYKa, MPUHTEP, MYJIbTHUMEIUA-IIPOEKTOP C
SKpaHOM, yKa3Ka-Mpe3eHTep AJis IPE3CHTAIIHIA.

JIaGoparopusi, OCHaleHHass O00OpYAOBAaHHEM ISl MPOBEACHUS 3aHATHIA: MHKPOCKOIIBI,
CeKyHIOMEp, TOHOMETP, JIabopaTopHasi nocyaa (mpoOUpKH, MOJICTABKY JUIsl IPOOUPOK, MUHIIETHI,
MIECOK, CTYNKH C IECTHKaMH, IMPEIAMETHBIE W TOKPOBHBIC CTEKJA, CTEKISHHBIC MAIOYKH,
MpernapoBaIbHBIE WIJIBI, (QMIBTpOBaNbHAs Oymara (canderku), crTakaHbl) TUNEPTOHUYCCKHNA
pacTBop xyopuaa HaTpusi, 3%-HbIIl pacTBOp MEPOKCHAA BOAOPOIA, PACTBOp io/1a B MOJUCTOM
KaJluy, TIULEPUH, KIyOHU KapTodes, JUCT 3J0[eU KaHAJCKOM, Mo psOUHBI 0OBIKHOBEHHON
(psAOMHBI WM TOMATA), JIYK pemyaThlii, pa3BeICHHbIE B BOJE IPOMIKH).

OCHOBHBIC HCTOYHUKH

Jns npenonasarenein

1. buonorus. 10-11 knacc (yriryOiaeHHbBIH YPOBEHB): YUYEOHUK JIJIsi CPEIHETO
obmero oOpaszoanus / B. H. Speirun [u ngp.]; moa oOmiedt pemakumeit B. H.
SApeiruHa. — 2-e u3a. — Mocksa: M3gatensctBo Opaiit, 2022.

2. O6yxos, JI. K. buomorusa: kieTkn W TKaHH: y4eOHOE MOCOOHE IS
cpeanero npodeccruonanbHoro odpazopanus / [{. K. O6yxos, B. H. Kupunenkosa.
— 3-e u3., nepepabd. u gon. — Mocksa: UznatensctBo Opaiit, 2022. — 358 c.

3. buonorus: y4eOHMK M TPaKTHUKyM IS CPeAHEro MpodeccruoHaIbHOTO
obOpazoBanus / B. H. Apsirun [u ap.]; mox pegakuueii B. H. Apsiruna. — 2-e usm.
— Mocksa: UsnarensctBo FOpatit, 2022, — 378 c.

JIns cTyneHToB

4. buonorus. 10-11 knacc (yriayOJIeHHBIM YPOBEHB): YUEOHUK JJISI CPEIHETO
obmero oOpaszoanus / B. H. Speirun [u np.]; mox obOmiedt pemakmueit B. H.
Apwiruna. — 2-e u3a. — Mocksa: NzpatensctBo FOpaiit, 2022.

5. OO6yxos, /JI. K. buosorusi: KjieTkd M TKaHU: ydeOHOE TmocoOue s
cpennero npodeccuoHanpHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkosa.
— 3-e u3 ., nepepad. u gon. — Mocksa: M3narensctBo FOpatit, 2022, — 358 c.

6. buonorusi: y4eOHUK W MPAKTUKYM IJsi CPeIHEro MpodheCcCHOHATBHOTO
obpazoBanus / B. H. Apsirun [u ap.]; mox penakuueii B. H. Speiruna. — 2-¢ usm.
— Mocksa: UznatensctBo IOpaiit, 2022. — 378 c.
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HNuTepHeT-pecypcebl

1. buonorms. 10-11 kmace (yriryOJIeHHBIH YPOBEHB): YICOHUK JJISI CPEIHETO
obmero oOpaszoanus / B. H. Speirun [u ap.]; mox oOmert pemakmumeit B. H.
Apweiruna. — 2-e u3a. — Mocka: MznarensctBo FOpaiit, 2022. — 357 ¢. —

(Hapoanoe npocsemienue). — ISBN 978-5-534-15630-0. — TekcT: 251eKTpOHHBII
// ObpazoBareibHas mwiardopma IOpaiir [caiit]. — URL.: https://urait.ru/bcode/509241

2. O6yxoB, JI. K. buomorus: kieTkd M TKaHH: yd4eOHOE MOCOOHE IS
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5. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOEHMsI 00111e00pa3oBaTeIbHOM
AUCIHUNIMHBI

KoHTpoib ¥ olleHKa pe3ylIhbTaTOB OCBOCHUS OOICOOpa30BaTEIBLHON TUCITUTIIMHBI
pPacKpbIBAIOTCSL  4epe3
dbopmupoBaHre oOMMX W TMPO(ECCHOHATBHBIX KOMIIETEHIIMHA TO pas3feinaM U TeMaMm

AUCHOUIIIIMHAPHBIC PE3YyJIbTAThI, HaIpaBJICHHBIC Ha

coJiepKaHusl yueOHOro MaTepuarna.

Oomasi/npodeccuoHanbHas
KOMIIeTEeHIUs

Paznen/Tema

Tun ouneHOYHBIX
MepOoNpPUATHUSA

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
poheCCUOHATILHOMN JIeATEIILHOCTH
MPUMEHHUTEIHHO K Pa3IMYHbIM
KOHTEKCTaM

Pazpgen 1. Temsr 1.1., 1.2
Paznen 2. Temnr 2.1., 2.2.
Pazgen 3. Temnr 3.1., 3.2., 3.3
Pazpgen 4. Teme1 4.1.,4.2.,4.3
Pazgen 5. Temnr 5.1.,

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA IIOUCKA,
aHalIM3a U UHTEPHPETALUU
nH(popMaluy U HTHPOPMAIIMOHHBIE
TEXHOJIOTMH JIJIS1 BBIIIOJIHEHUS
3a1a4 mpodeccruoHanbHON
JESATEIBHOCTH

Pa3nen 1. Temer 1.2

Pazgen 3. Temnr 3.1.,3.2.,3.3
Pasgen 4. Temer 4.1., 4.2. , 4.3
Pazgen 5. Temnr 5.1.,

OK 04. DdpdexTuBHO
B3aMMOJIEHCTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

Pasnen 2. Temsr 2.2.
Pa3nen 3. Temnr 3.3
Pazgen 4. Teme1 4.1.,4.2.,4.3

OK 07. CopnelicTBOBaTh
COXPAHEHHUIO OKPYXKAIOLIEH cpenbl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUs 00 N3MEHEHUH KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3P (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYalUsX

Paszpen 2. Temsr 2.1., 2.2.
Paznen 3. Temsr 3.1., 3.2., 3.3
Paznen 4. Teme1 4.1.,4.2. ,4.3
Pazgen 5. Temnr 5.1.,

[IK 5.7 ITpon3BOANTH OLIEHKY
MH(POPMAIIMOHHON CUCTEMBI JUIs
BBISIBJICHHSI BO3MOYKHOCTH €€
MOJIEpHU3ALIUU

Paznen 4. Teme1 4.1.,4.2. ,4.3
Pazgen 5. Temnr 5.1.,.

- YCTHBIH OIpoc;

- (hpoHTATBHBIN OIIPOC;
- HaOJIFOIEHME 3a
XOJIOM BBITIOJTHEHUS
1abopaTOpPHBIX padoT;
- OIICHKA BBITTOJTHCHHUS
1a0bopaTOpPHBIX padoT;
- OLIEHKA
MPAKTHYECKUX padoT
(pemenus
KauyeCTBCHHBIX,
pacYeTHBIX,
npohecCuoHaTBHO
OpPUEHTUPOBAHHBIX
3amay);

- OIIEHKA TECTOBBIX
3aJIaHHi;

- OIICHKA BBITTOJTHCHHUS
JTOMAITHUX
CaMOCTOSITEITbHBIX
pabor;

- 3a4eT
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IIpumepHasi TeMAaTHKA HHAMBUAYAJbHBIX IPOEKTOB MO MPeAMETY

I PactutenbHblie Macina. buoxuMudecknil COCTaB U BIUSHUE HA 3I0POBHE
YeJI0BEeKa.

2 AHTMOMOTHKH U 37I0POBBE YEJIOBEKA: MPaB/ia U BHIMBICEIL.

3 BinsiHue BIa)KHOCTH BO3/yXa U aTMOC(HEPHOTO JIaBJIEHUS Ha 3/10POBbE
YeJI0BeKa.

4 I'IOTEH U 3I0POBBE YEIOBEKA.

5 Bupycsl - 6ena 21 Beka.

6 BinsiHre cTpeccoB Ha 3J0pOBbE YEIOBEKA

7 Brnusitnue GUTOHUMAHBIX PACTCHHUM HA )KMBBIE OPTraHU3MBI.

8 EcrecTBeHHbIE COOOIIECTBA )KUBBIX OPraHU3MOB. bUOT€O11eHO3HbI.

9 I3mMeHeHune OCTPOTHI CIyXa, B 3aBUCUMOCTH OT BO3pacTa U BIIASIHUA
(haKTOpPOB BHEIIHEN CPEIbI.

10 M3ydenue BUI0BOTO pa3HOOOpa3Us IEPBOIIBETOB.

11 UckyccTBeHHBIE OpraHsbl - po0aeMa U NEPCIEKTUBBI.

12 Ncuezaromme pactenus CTaBpOIIOIbCKOTO Kpasi, 3aHECEHHBIE B KPACHYIO
KHUTY.

13 Moanas ofex/1a v 3J0POBBE.

14 IMonyuenue Onorasza u GMOKOMIIOCTA B YCIOBUSX CEIBCKON MECTHOCTH.
15 Tlporecc 3Botonu 6uochepsl.

16 O30HOBBIE ABIPBI: YTPO3a U PEATBLHOCTb.

17 CoBpeMeHHBIE B3IUISIIbI HA IPUPOLY CTAPEHUS.

18 CTBOIOBBIE KIETKH U BHIPAIIUBAHNUE OPTaHOB U TKAHEU.

19 ®akropsl, Baustone Ha pabOTOCIOCOOHOCTh U YTOMJIEHHE B y4eOHOM
IpoLECCE.

20 BiusiHMe KypeHHUs Ha MBICIIMTENIbHbIE CHOCOOHOCTH YEJI0BEKa.

21 BnusiHre TabayHOrO IbIMa HAa OPraHU3M YEJIOBEKa.

22 IIporHo3 norojibl N0 NPUMETAM.

23 Boaa — 0CHOBA KU3HHU.

24 TemriepaMeHT — OMOJIOTHYECKUH (HYHAAMEHT JIMYHOCTH.

25 bau3Hel bl — MOX0KU WX HET?

26 3o0Tepanus — BbIIyMKa WIH PEAJTbHOCTb?

27 TemriepaMeHT Kak (paKTOp YCIIEBAEMOCTH.

28 UckyccTBEeHHBIE OPTaHbl — MPOOJIEMBI U TIEPCIICKTUBBI.

29 BiusiHue 11BeTa Ha HACTPOCHUE YETIOBEKA.

30 Kode — Bpen wim nosnns3a?

31 CoBpemeHHBbIE B3Il HA IPUPOIY CTAPEHUS.

32 Anneprusi Kak IposiBJIeHUE UMMYHOIepuIuTa.

33 BuinsiHue nryma Ha OpraHrA3M YEIOBEKA.

34 OUTOHUKX/IBI M UX BIMSHUE HA OPTaHU3M YEJIOBEKA.

35 OcHOBHBIE CBOMCTBA U CTPYKTYpPa HYKJIEMHOBBIX KHCIIOT.

36 ButamuHbI 1 UX pOJIb B OPraHU3ME YEJIOBEKaA.

37 Xpanenue u 0o1e3Hu xyeoda.

38 Ponb OMONTOTHYECKUX MCCIICIOBAHUN B COBPEMEHHON MEIUIIMHE.
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Ipunoxenue 2

IIpeemcTBeHHOCTH 00pa3oBaTenbHbIX pe3yJabTaToB @PI'OC COO (mpeameTHbIX) ¢ 00pa30BaTeIbHBIMH Pe3yIbTATAMHU

eoroc C11o

(npodeccroHaIbHO-OPUEHTHPOBAHHAS B3aUMOCBA3b 00111e00pa30BaTEeNbHON TUCIUIUIMHEI C Tpodeccreit/crennantbHOCTHIO)

HaumeHnoBaHnue
o0menpodgeccHnoHaAIbHBIX

HaumenoBanue
npo¢ecCHOHATBHBIX MOy JIeH

HanmeHnoBaHue npeaMeTHBIX pPe3yJbTATOB
dPI'OC COO, nmeouux B3anMocBa3ns ¢ OP

HaumenoBanue
pa3nesioB/TemM B padoueit

AMCUMILJIMH € (MAK) ¢ odpa3oBaTebHBIMHU dIrocC C1io nporpaMme 1o npeamery
o0pa3oBaTeIbHBIMH pe3yJibTaTaMH, MMEIOIIUMHU
pe3yjabTaTaMu, B3aHMOCBSI3b C MPeJIMeTHbIMH
MMeIIMMH B3aHMOCBS3b OoP
¢ npeamMernbivu OP
OI1.06 be3onacHocTh ITM.0S IIpoexkTHpOBaHUE H c(OpPMHPOBAHHOCTD IIPEJICTaBICHUMN: o | Tema 3.1 Knaccuduxanus,

JKU3HeAesATeJIbHOCTH
Ymers:

Opranu3oBbIBaTh U
IIPOBOAMUTH MEPOIIPUATHS
10 3a1IuTe paOOTHUKOB U
HaCEeJIEHUsI OT HEraTUBHBIX
BO3JICUCTBUI
YpEe3BbIYAWHBIX CUTYaLUM.
[IpennpuHuMaTh
npopHIaKTHIECKHUE MEPHI
JUISL CHUKEHUS] YPOBHS
OIACHOCTEN pa3IM4HOIO
BUJIA U UX TOCJEICTBUIN B
npohecCuOHANBHOM
NESITEIbHOCTH U OBITY.
BeinonnaTe npasuia
0e30macHOCTH Tpy/Ia Ha
pabouem mecre.
Ncnonb3oBath cpencTa
VHJIUBUYAJIBHON U

pa3padoTka HH(OPMAIMOHHBIX
CHCTEM

MJIK. 05.01 IIpoekTupoBanue u
AM3AH MHPOPMALTMOHHBIX
cucTemM

IIK 5.7 IIpon3BoaAuTH OLEHKY
HH(OPMALMOHHOM CHCTEMBI A5l
BBISIBJICHUS BO3MOKHOCTH ee
MO/IePHU3AIUH

IIpakTH4ecKkHii ONbIT:
[TpoBOAMTH OIIEHKY KauecTBa 1
HKOHOMHUECKON 3P PEKTUBHOCTH
MH(OPMAaLIMOHHON CUCTEMBI B
paMKax cBO€H KOMIIETEHLIUN.
Hcnonp30BaTh KPUTEPUU OLIEHKH
KauecTBa U HaJe)KHOCTH

(G YHKIIMOHUPOBAHUS
UH(POPMALIMOHHON CUCTEMBI.
Ymenus:

Vcnonbp30BaTh METOIBI U KPUTEPUU

XAMHUYECKOU COCTAaBJISIONIEH
€CTECTBEHHOHAYUYHON KapTHUHBI MUPA, POJIM XUMHH
B NO3HAHUM SIBICHUN NPUPOJIbI, B (OPMUPOBAHUU

MBIIUIEHUST W KYJIbTYpbl  JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAUMOMN
JUIsL  pelleHus — NPaKTUYECKUX  3aJad |

9KOJIOTHYECKA OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3JI0pOBBIO U IPUPOHOM Cpejie;

c(hopMUPOBAHHOCTH yMEHUH
XapakTepHble  TpPHU3HAKU U
HN3YUCHHBIX HOHS[TI/If/i, MNPUMCHATH
COOTBETCTBYIOIIME TMOHATHUS TIPU  OMUCAHHH
CTPOCHUA n CBOMCTB HCOPTaHUYCCKUX n
OpraHMYECKUX BEIIECTB M WX MPEBpaIlCHHIA;
BEISIBIISITH B3aUMOCBSI3L XHUMUYECKHX 3HAHUU C

BBISIBJIATH
B3aMMOCBA3b

MOHATUSMH W NPEACTABICHUAMU  JAPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;
c(OPMHUPOBAHHOCTh ~ YMEHHUW  YCTaHABIIUBATH

MNPUHAJJIC)KHOCTh HM3YUYCHHBIX HCOPraHUYCCKHX H
OpPTraHN4YCCKUX BCIICCTB K ONPCACICHHBIM KJIaCCaM

HOMEHKJIaTypa U CTPOCHHUE
HEOPraHWYECKHUX BEILECTB
Tema 3.2 ®usumko-
XUMHYECKHE CBOMCTBA
Tema 4.1 Knaccudukanus,
CTPOEHUE U HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB
Tema 4.2 CsoiicTBa
OpraHNYeCKUX COCTMHEHUHN
Tewma 4.3 Unentudukanus
OpraHUYECKUX BEIIECTB, UX
3Ha4Y€HHUE U IPUMEHEHUE B
OLITOBOH U
MIPOU3BOJCTBEHHOMN
JIeITETLHOCTH YeJIoBEKa
Tema 5.1 Cxopoctb
XUMHYECKUX PEAKIIUH.
XUMHYECKOE PAaBHOBECHE
Tema 6.1 IloasTHE O
pacTBopax




KOJUIEKTUBHOM 3aIIUTHI OT
OpYKHSI MACCOBOTO
MOPaKEHHUS.

[IpumeHsTh IEpBUYHBIC
CPEICTBA MOXKAPOTYLICHUSI.
OpueHTupoBarbcs B
NepeyHe BOCHHO-YYETHBIX
CIIELIMATIbHOCTEN U
CaMOCTOSITENTEHO
OTIPECIIATh CPEIU HUX
POJICTBEHHBIE MTOJTYUEHHOM
CICIIHATEHOCTH.
[TpumeHsTH
npodeccruoHaIbHbIE
3HAHUS B X0JI€ UCTIOJTHEHHUS
00s13aHHOCTEH BOEHHOM
CIIy’kObI Ha BOUHCKUX
JOJDKHOCTSIX B
COOTBETCTBUHU C
MOJTY4YE€HHOU
CIEINAIbHOCTHIO.
Bnagers cioco6amu
0eCKOH(IINKTHOTO
00IIIeHns U caMo
peryInsiuu B
MTOBCETHEBHOM
JESTEIIbHOCTH U
IKCTPEMAITbHBIX YCIIOBHSX
BOCHHOM CITYKOBI.
Oka3bIBaTh MEPBYIO
MTOMOIIIb.

3HaTh:

[MpuHnMIBEl 0O0ECTIeUeHUs
YCTOMYHUBOCTH OOBEKTOB
YKOHOMUKH,

OIICHUBAHMSI ITPEJIMETHOM 00J1acTH
Y METOJIbI OTIPEJICIICHUS] CTPATETHH
pa3BUTHS OM3HEC-TIPOIIECCOB
OpTaHHU3aIHIH.

Pemath npukiiaaHbIe BOIIPOCHI
WHTEIJICKTYaTbHBIX CUCTEM C
HCIIOJb30BAHUEM CTATHYECKUX
OKCIIEPTHBIX CUCTEM, SKCIIEPTHBIX
CHUCTEM PCaIbHOI'O BPEMEHH.
3uanusa:

CucreMbl o0ecrieyeHns1 KauecTBa
MPOIYKIIHH.

MeTo 16l KOHTPOJIS KauecTBa B
COOTBETCTBUU CO CTaHIAPTAMHU.

W TpylmaMm COEIUHEHHH, XapaKTepu30BaThb HUX
COCTaB M BAJKHEMIINE CBOMCTBA; ONPEACIIATh BUIbI

XUMHUYECKMX CBsi3ed  (KOBaJIGHTHas, HWOHHas,
MeTajuIMdecKas, BOJOPOJIHAs), THUIIBI
KPUCTaNINYECKUX peLeToK BEIIIECTB;

KJIACCU(UITUPOBATH XUMUYECKUE PEAKIIHNH;
BJIa/ICHHE OCHOBHBIMH METO/IaMU HAyYHOTO
IIO3HAHUA BCIICCTB U XUMHWYCCKUX SIBJIEHUU
(nabnrofeHue, U3MEpeHue, SKCIEPUMEHT,
MOJICJIUPOBAHUE);

Tema 6.2 UccnenoBanue
CBOMCTB PacTBOpPOB

Tema 7.1 Xumus B ObITY U
MPOU3BOJACTBEHHOMN
JesITeIbHOCTH YelIOBEKa




MPOTHO3UPOBAHUS
pa3BUTHS COOBITHI U
OLICHKH MOCJIEICTBUI NpU
YpE3BbIYANHBIX
TEXHOTCHHBIX CUTYaLUIX U
CTUXUIHBIX SBJICHUSX, B
TOM YHUCJIE B YCIOBUSAX
MIPOTUBOJICUCTBUSA
TEPPOPU3MY KaK Cephe3HOI
YIpO3€ HAHOHAIBHOMN
6e3omacHoctu Poccum.
OCHOBHBIE BUJIBI
MOTEHIIUATIbHBIX
ONaCHOCTEW U UX
MIOCIIEICTBUSI B
npodecCuOHATbHON
NeSITeIbHOCTH U OBITY,
TIPUHITAITBI CHIKEHUS
BEPOSATHOCTH UX
peau3arui.

OCHOBBI 3aKOHO/IATENBCTBA
0 TpyZe, OpraHu3aluu
OXpaHBbI Tpya.

VYcnoBus Tpyaa, NpUYUHBL
TpaBMaTH3Ma Ha pabodyeM
MecCTe.

OCHOBBI BOGHHOH CITYKOBI
1 000POHBI TOCYIapCTBA.
3aauu U OCHOBHBIE
MEPOTIPUATHS
IpaXk1aHCKOW OOOPOHBI.
CrocoObI 3alIUThI
HACEJICHUs OT OPY>KHUS
MacCOBOI'0 TOPAKEHHUS.
Mepsl noxapHOU




0e30MMacHOCTH U MpaBHIia
0€30M1acCHOT0 MOBEIEHUS
IpH MoXKapax.
Opranu3zanuio 1 nopsaok
IpU3bIBa FPAXKIAH Ha
BOCHHYIO CITYXO0y 1
MOCTYIJICHUS HA HEe B
JTO0OPOBOJIBHOM TIOPSIIIKE.
OcHoBHBIE BUIBI
BOOPYKEHUS, BOCHHOMN
TEXHHUKH U CIIEHUATHHOTO
CHapSHKEHUS, COCTOSIINE
Ha BOOPYKCHHUH
(ocHaIleHNN) BOMHCKHUX
HOJpa3/IeNIeHU, B KOTOPBIX
UMEIOTCS BOCHHO-YUETHBIE
CHeLHaIbHOCTH,
POJICTBEHHEIE
cnenuansHocTsM CIIO.
O6nacTh NpUMEHEeHus
HOJy4aeMbIX

PO eCCHOHATBHBIX
3HAaHUH MPHU UCTIOJTHEHUHU
00s13aHHOCTEN BOCHHO
CITYKOBI.

[Topsinok u npasuia
OKa3aHMsI IEPBOI TOMOIIIH.
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