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PaGouass mporpamma aMCHMIUIMHBI pa3paboTana Ha ocHoBe DeaepanabHOroO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CpeAHero o0mero oOpa3oBaHuUA,
YTBEpXKACHHOTO MpukazoM MwunoOpHayku Poccum ot 17 mas 2012 1. Ned13 «O06
yTBepxkIeHNH DenepalbHOro roCy1apCTBEHHOIO0 00pa30BaTENbHOIO CTAaHAAPTa CPEAHETO
oO1ero oopa3zoBanus» U (heaepabHOrO TOCYIapCTBEHHOT'0 00pa30BaTEILHOTO CTaHIapTa
cpeaHero mnpodeccuoHaabHOro obpaszoBanus 1o crenranbHOCTH 38.02.06 duHAHCHI,
KBaM(puKaus PUHAHCHUCT.

Pazpabotunku:
I'pomoBa KpuctuHa AHIpeeBHA, MPETOIaBATENb.

(paMuuss, UMsI, OTIECTBO, JOIDKHOCTD, KBATH(PUKAIIOHHAS KATETOPHs)

Paboyas mporpaMma JMCHMIUIMHBI PacCMOTPEHa M PEKOMEHIOBaHA K

YTBEPKIACHUIO Ha 3aCeJaHHM INpeJMEeTHOH (LHMKJIOBOM) KOMHCCHM OOIIHX
AMCLMTUINH.

[Tpotokon ot «% w24 2025 v Ne 4

IIpeacenarens npeaMeTHOM (LMKIOBOIH)
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1. OOmras xapakTepuctuka pabodeil mporpaMMbl y4eOHOTO MpeaMeTa

1.1. MecTto yudeOHOro TpeaAMETa B CTPYKType OCHOBHOM 00pa3oBaTeIbHON
IPOrpaMMBbl

YueOuplii  mpeamer  «buonorus»  sBAsSETCS ~ 00sA3aTENBHOW  YaCThIO
0011e00pa3oBaTeIbHOTO IMKJIAa OCHOBHOM  mpod)ecCHOHANBHOW  00pa30BaTeIbHOM
nporpamMmmbl B cootBerctBUU ¢ PI'OC CIIO mo cnemmansHoctu CIIO 40.02.04
IOpucnpyneniusi.

PabGouass mporpamma cocTaBjieHa Ha OCHOBE TpeOOBaHUU (eaeparbHOTO
rocyJapCTBEHHOT0 00pa3oBaTENbHOTO CTaHJIapTa CpeAHero ooiero o0Opa3oBaHMUs,
yTBEpKJAeHHOr0o MuHuCTEpCcTBOM oOpa3zoBaHusi U Hayku Poccuiickoit ®denepanuu OT
17.05.2012 1. Ne 413 (pen. o1 29.12.2014 1. Ne 1645, ot 31.12.2015 1. Ne 1578, 29.06.2017
r. Ne 613, ot 12.08.2022 r.) npeabsABIsI€MbIX K CTPYKTYpE, COAEPKAHUIO U Pe3yJIbTaTaM
OCBOCHHUS JUCHMUIUIUHBI «bUOJOTHUS», WU B COOTBETCTBUM ¢ PexoMeHmanusiMu 110
peanuzaiuu cpeaHero oodiiero oOpa3oBaHHUs B IpejAeiaX OCBOEHHUSI 00pa30BaTEIbHOM
IpOorpaMMBbl CpeHEro NnpoecCHOHANBHOrO0 00pa3oBaHMsI Ha 0a3e OCHOBHOTO OOLIETO
oOpa3oBaHUs ¢ yueToM TpeOoBaHUM (heepalibHbIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIApTOB M  MOJy4aeMod  mpodeccud WA  CHEHUAIBHOCTH  CPEJHErO
npodeccuoranbHOTO 00pazoBanms (MucbMo «O HampaBieHnH pekoMeHaarui» Ne 05-592
or 01.03.2023 r. JlemaprameHTa TroCyJapCTBEHHOW NOJUTUKU B C(epe CpeIHEero
npodecCUOHAIBHOTO 00pa3oBaHus U NPodheCCUOHAIIBHOTO O0YUYEHUS).

Pabouass mporpamMma cocTaBi€Ha Ha OCHOBE HPUMEPHON  MPOrpaMMbl
o01meoOpa3oBaTeIbHOM  y4eOHOH  AUCHUILIMHBI — «bHojorus», pPeKOMEHIOBAaHHOMN
®denepanbHBIM  TOCYJAPCTBEHHBIM  OIO/KETHBIM  00pa30BaTEIBHBIM  YUPEKICHHUEM
JOTIOJTHUTENBHOTO  TpodeccroHanbHOTO  OOpazoBaHusi  «MHCTUTYT — pa3BUTHS
npodeccuonanbHoro oo6pazoBanus» (IIporoxon ot 30.11.22 r. No 14). VuebOnas
JTUCHUIUIMHA BHOJIoTHs OTHOCUTCS K 00111€00pa30BaTeIbHOMY YUYEOHOMY IIUKITY.

1.2. [lenb 1 naHupyeMbIe pe3yyibTaThl OCBOCHUSI YU4EOHOTO TIpeaMeTa:

Conepkanue mporpaMMbl  001Ie00pa3oBaTeIbHON JTUCHUIUIMHBL  «brojgorusy»
HaIpaBJICHO Ha JOCTHKEHUE PE3YJIHTATOB €€ U3YYCHUSI B COOTBETCTBUH C TPEOOBAHUSIMU
dI'OC COO c¢ yuerom mnpodeccuonansHoit HampapieHHoctd OI'OC CIIO. Ilens
U3YYCHUS JUCIUIUTHHBI «broorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE OOYYarOIIUMHUCS
3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAILHON OpPTaHW3aIliy JKUBBIX CHCTEM Pa3HOTO paHTa
U TpuoOpeTeHne YMEHUW WCIOIb30BaTh ATH 3HAHUSA IS TPAMOTHBIX JICUCTBHI B
OTHOIIICHUH 00BEKTOB KUBOM MPHUPOJIBI U PEIICHUS PA3IMUHBIX )KH3HCHHBIX ITPOOJIEM.
JlocTibkeHrne T1enu  M3YYeHHs JUCHUILIUHBI  «buonorus» Ha 0a30BOM YpPOBHE
o0ecrieunBaeTcs perieHueM CIeIYIONUX 3a1a4:



o OCBOEHHUE 00YYAIOIIUMUCS CUCTEMbI 3HaHUN O OMOJIOTUYECKUX TEOPHSIX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpPaBHIAX, CIYXAaUX OCHOBOM IS
dopMupoBaHHs  TPEACTAaBICHHM O  €CTECTBEHHO-HAyYHOW  KapTUHE  MHpa,
0 METOJIaXx HAay4YHOro MO3HAHUs, CTPOCHHH, MHOTOOOpa3uh M OCOOEHHOCTSIX >KUBBIX
CUCTEM PAa3HOTO YPOBHS OpPraHU3AlMM, BBIJAIOIIMXCS OTKPBITUSX M COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;
o dbopMmupoBaHue y  0OydYarolIUMXCsi  IO3HABATENIbHBIX, HMHTEIUICKTYaJIbHBIX
U TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHaiM3a JaHHBIX O TMYyTSIX pa3BUTHSA
B OMOJIOTMH HAy4YHBIX B3IJIAJ0B, UJIEH U MOAXOAOB K U3YUYECHHIO KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpTraHU3aluy;
o CTaHOBJICHHE y 00yYarommxcs 00IIel KyabTyphl, GyHKIIMOHATIHHONW TPaMOTHOCTH,
pa3BUTHE YMEHHUH OOBSICHATH U OIICHUBATD SIBJICHUSI OKPY>KAOIIET0 MUPA KUBOU MPUPOIBI
Ha OCHOBAHHWH 3HAHUH U OMbITA, OJYYEHHBIX IPU U3YYEHUH OUOJIOTUH;
o dopMupoBaHue |y OOy4arOUIMXCs yMEHMH  WJUIIOCTPUPOBATH  3HAYEHUE
OMOJIOTMYECKUX 3HAHMM B MPAKTUUYECKOW JIEATENbHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;
o BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS YEIOBEKOM >KUBOU
MPUPOBI, HEOOXOAUMOCTH OEPEKHOr0 OTHOLIEHUS K HEMl, COOMIOEHUS STUYECKUX HOPM
MIPU MIPOBEJICHUU OUOJIOTUYECKUX UCCIIEI0BAHUM;
o OCO3HAHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS  YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, 111 (GOPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;
° MpUMEHEHUE TMPUOOPETEHHBIX 3HAHUM W YMEHUW B TOBCEIHEBHOW >KU3HU
JUTSL OLIEHKH TOCJIEJICTBUI CBOEH IESITENIbHOCTU MO OTHOUIEHUIO K OKPY’KaIoIlIel cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COONIOJICHHE Mep MPOQPIIAKTUKA
3a00JIeBaHUM.

O6mme komnereniuu (nanee — OK) u npodeccnonanbHble KOMIETEHIINN (J1a1ee —
I[IK) &®I'OC CIIO B COOTHECEHHMHM C JMUYHOCTHBIMH, METalpPEIMETHBIMU
U TpeAMETHbIMH pe3yjbTaTaMu o0yueHus Oa3oBoro ypoBHs (manee — [IPO)
®I'OC COO npencraBieHbl B TAOIMUIIE:

Kon u ITnanupyemsie pe3yabTaThbl OCBOCHHMS THCHUIIINHBI

HaMeHOBaHHe

(bopanyeMblux O6umue JucuMIInHAPHbIE

KOMIIeTeH U
OK 01. Bsibupats | JInunoctHsle pe3ynbTatbl  JoibkHbI | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O
CHOCOObI  pelIeHHs | OTpaxaTb B 4YacTU:  TPYAOBOTO | MecTe u ponu ouonoruu
3aj1a4 BOCIIUTAHMUS: B CHCTEME€  HAay4YHOrO  3HaHMS;
npoeCCHOHAIBHOW | - TOTOBHOCTh K TPYAY, OCO3HaHHE | (YHKIIMOHATHHOU rpaMOTHOCTH
JESTENIBHOCTH LIEHHOCTH MacTepCTBa, TPYA0I00HE; 4elloBeKa JJI PELIEHUs >KU3HEHHBIX
MIPUMEHUTEIHHO - FOTOBHOCTb K aKTUBHOM | MpobieMm.
K Pa3IUYHBIM | IEATEIbHOCTH texHonoruueckoit | [IP6 2. CchopmupoBaHHOCTH yMEHHUs
KOHTEKCTaM M CcOUMaJbHOW  HamNpaBJICHHOCTH, | paCKphIBATh coJiep’KaHue




CIOCOOHOCTh UHHUILIMUPOBATD,
[UIAHKPOBaTh M CaMOCTOSITEJIBHO
BBIIOJHATL TaKYI0 JCATCIBbHOCTD,
- HMHTEpeC K pa3IuYHbIM cdepam
npodecCHOHATEHOM IS TEIILHOCTH.

MeranpeameTHbIC pe3yIbTaThI
JOJKHBI OTpaXkaTh:

OsBnageHue YHUBEPCATbHBIMHU
y4eOHBIMU MMO3HaBaTEJILHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JTOTUYECKUE JICHCTBUS:
- CaMOCTOATENbHO (HOPMYIHPOBATH U

aKTyaJIU3HpOBAThH npobuemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIHMBATh  CYIIECTBEHHBIN
OPU3HAK MM~ OCHOBaHMUS  JUIA
CpaBHEHUS, KJ1acCU(pUKaLUu u
000011IEHHS;

- OHpeAeNsATb LEeIH JesTeIbHOCTH,
3aJ1aBaTh IapaMeTpbl
U KPUTEPUU UX JTOCTUKCHHUS;

- BBUIBJISITH ~ 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS

B PAaCCMATPUBACMBIX SBJICHHSIX;

- BHOCHTD KOPPEKTUBBI B
JeSTCIILHOCTD, OIICHUBATH
COOTBETCTBHE PE3YyJIbTaTOB  LENSIM,
OIICHWBATh  PUCKA  TOCIEACTBHMA
NeSITeNIbHOCTH;

0) 0a30BbIE  HCCIIEIOBATEILCKHE
JEUCTBUA:

- BJaJeTh  HaBBIKAMH  y4eOHO-
HCCIIEIOBATENBCKOM

Y IIPOEKTHOM JIETETbHOCTH, HABBIKAMH
paspelieHus npooiem;

- BBIABISTH NPUYHMHHO-CIIEJCTBEHHBIC
CBSI3U

Y aKTYaJIM3UPOBATh 3a/1a4y, BHIJIBUTAThH
TUIOTE3Y

€e peleHHsI, HaXOJAUTh apTYMEHTHI JUIs
JI0Ka3aTebCTBA CBOUX YTBEpPXKICHUM,

3aaBaTh IapaMeTpbl W KPUTECPUH
peleHus;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOI€
pereHus 3aJ1auu pe3yibTaThl,
KPpUTHYCCKHU OILICHUBATh nux
JOCTOBEPHOCTb, IIPOTHO3UPOBATh
HN3MCHCHHUEC B HOBBIX YCIIOBUAX;
pa3pabarbIBaTh IUIaH pereHus
mpoOyieMbl ¢ y4eToM  aHaiM3a
HUMEIOIINXCSI MaTepHaIbHBIX u

HEMATEpPUAIbHBIX PECYPCOB;

OCHOBOIIOJIATAIONIMX  OMOJIOTHYECKUX
TEPMUHOB W TIOHSTHHN: KHU3Hb, KIICTKA,
TKaHb,  OpraH, OpraHW3M,  BH],
HOMYJISIHSI, 3KOCHUCTEMa, OHWOILIEHO3,
ouocdepa; MeTaboI3M (oOmeH
BEIIIECTB

U TIpEBpallCHWE SHEPruH), TOMEOCTa3
(camoperynsanus), OuoCcHMHTE3 OejKa,
CTPYKTypHasi ~ OpraHu3alus  JKHUBBIX
CHCTEM, TUCKPETHOCTh, CAMOPETYJISIIIHS,
CaMOBOCIIPOU3BEICHNE (PENPOTYKIIUS),
HACJIEICTBEHHOCTD, U3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT M pPa3BUTHE,
YPOBHEBasi OpraHU3aIusl.

I[MP6 3. CdopmupoBaHHOCTH yMEHUS

pacKpbIBaTh coJiepxKaHue
OCHOBOIOJIAraloluX  OMOJIOTMYECKUX
TEOpUA WU  THUNOTE3:  KIETOYHOM,
XPOMOCOMHOMH, MYTallUOHHOM,
3BOJIIOLIMOHHOM, IIPOUCXOXKICHUS

KU3HU U YeJIOBeKa.
[IP6 4. CdopmupoBaHHOCTH YMEHUS
pacKpbIBaTh OCHOBOTIOJIAraoIue
OMOJIOTHYECKUE 3aKOHBI u
3akoHomepHoctu (I.  Mengens, T.
Moprana, H.U. BaBunosa, 3. I'ekkerns,
®. Mromnepa, K. bapa), rpanunsl ux
MPUMEHUMOCTH K )KHBBIM CHCTEMaM.
IIP6 5. IlpuoOpereHue  omblTa
MPUMEHCHHUSI ~ OCHOBHBIX  METOJIOB
HAyYHOTO TIO3HAHMS, UCMOJIb3YEMbIX B
OMOJIOTHHN: HAOIIONEHUS

U ONHMCAHMSI )KUBBIX CUCTEM, MPOIIECCOB
Y SIBJICHUI; OPTaHU3aIUN U TTPOBEICHUS
OHOJIOTUYECKOTO HKCIIEPUMEHTA,
BBIBIDKCHUST ~ THIIOTE3,  BBISBICHUS
3aBUCHMOCTH MEXIYy HCCIEeTyeMbIMU
BEITMYMHAMH, OOBSICHCHUS TIOTYYCHHBIX
pe3yIbTaToB

u  (HopMyITHpPOBaHHS  BBIBOJOB  C
WCIOJIb30BAaHUEM HAy4YHBIX TOHSTHUH,
TEOPUH U 3aKOHOB.

I1P6 6. CdopMuUpOBaHHOCTH YMEHHS
BBIICTISAT  CYIICCTBCHHBIC TPU3HAKU
BUPYCOB,  KIETOK  MPOKApUOT |
9yKapuoT; OJTHOKJICTOYHBIX u
MHOTOKJIETOYHBIX OPTaHHW3MOB, BHJIOB,
OHMOreOIEeH030B u DKOCHUCTEM;
0COOEHHOCTH  TpOIlECCOB  OOMeHa
BEIICCTB W MPEBpAIlCHUS SHEPTHH B
KJIeTKe, (DOTOCHHTE3a, MIACTUYECKOTO U
SHEPTETUYECKOTO oOMeHa,




-~ yMeTh TMEPEeHOCHTh 3HAHHA B
MO3HABATEIBHYIO

u PaKTUYECKYIO obmacTtu
JKU3HEICATSIIbHOCTH;

- YMEThb MHTErpUpOBaTh 3HAHUS U3
Pa3HbIX MPEeIMETHBIX 00JacTel;

- BBIJIBUraThb HOBBIE WUJIEH, NpEUIaraTh
OpUTMHAJIbHBIE MOJXO0/Ibl U PELICHUS

XEMOCHHTE3a, MHTO3a, Melio3a,
OIIJIOJIOTBOPEHMUS, pa3BUTHS u
Pa3sMHOXKCHHS, WHJIUBUYAIbHOTO
pa3BuTUs opraHu3Ma (OHTOTEHE3a),
60pbOBI 3a CYIIIECTBOBAHHUE,
€CTECTBEHHOTO orbopa,
BHI000pa30BaHUs,

NPUCIIOCOOJICHHOCTH  OPraHu3MOB K
cpene oburaHus, BITUSTHUS
KOMITOHCHTOB IKOCUCTEM,
AHTPOITOTECHHBIX W3MEHCHUI

B DKOCHCTEMax CBOEH MECTHOCTH,
KpyroBOpOTa BEILIECTB U IpEBpalllEHUE
sHeprum B Ouocdepe.

[IP6 7. CdopmupoBaHHOCTH YMEHUS
NPUMEHSATH I[OJIyY€HHBIE 3HAHUS JUIS
00BsICHEHUS! OMOJIOTMYECKHUX TTPOIIECCOB
U SBJICHUH, TUIst PUHSATHS
MPAKTHYECKUX perieHui B
IIOBCEHEBHOM KU3HU

C uenblo obecrieyeHHs: OE30MACHOCTH
CBOETO  3/I0pOBbS U 3I0POBbS
OKPYXAIOIIUX JIIOJIeH, COONIOACHUS
3710poBOro  o0Opa3za  JKW3HH, HOPM
IPaMOTHOTO MTOBEACHUS B OKPYKAIOIIeH
IIPUPOIHOMN cpene; [IOHUMaHue
HEO0XOIUMOCTH UCIIOJIb30BaHUS
JIOCTH>KEHHU COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJOTUHA JUIs  pallMOHAJIBHOTO
MIPUPOAONOIB30BaAHUS.

I1P6 8. CdopMupoBaHHOCTH YMEHHS
pemarb OMOJIOTHYECcKHe 3aJauu,
COCTaBJIATh TEHOTUIIMYECKUE CXEMBI
CKpEIIUBAHUS

JUIs  pa3HbIX THUIIOB HAacleJI0BaHMs
MIPU3HAKOB Y OPraHu3MOB, COCTaBIISIThH
CXEMBI TIEPEHOCA BELIECTB U HEPTUH B
9KOCUCTeMax (LeNu MUTaHUs, TUIIEBbIE
CETH).

I[IP6 9. CdopmMupoBaHHOCTH YMEHUH
KPUTHYECKH OLIEHUBATh WH(POPMAIIHIO
OHOJIOTUYECKOTO coJiepKaHus,
BKJIIOYAIOIYIO TICEBJIOHAYYHbIE 3HAHUS
W3 pPa3IMYHBIX HCTOYHHMKOB (CpeacTBa

MaccoBoil  MH(pOpPMaLUH,  HAY4HO-
MOMYJISIPHbIE MaTepuabl);
HUHTEPIPETUPOBATh ITUUECKNE ACTIEKTHI
COBPEMEHHBIX HCCIIEIOBAHU I B
O6uoJIOruyu, METUIMHE, OMOTEXHOJIOTHUH;
paccMmaTpuBaTh JI00aTbHBIC
9KOJIOTMUECKHE poOIeMBbI
COBpPEMEHHOCTH,  (OpMHUPOBATH IO




OTHOIICHUIO K COOCTBEHHYIO
MTO3UIIHIO.

I1P6 10. CpopMupOBaHHOCTH yMEHHA
COo3l1aBaTh COOCTBEHHBIC MUCHMECHHBIC U
YCTHBIE  COOOILIEHUS HAa  OCHOBE
Owosornueckoid  mHbOpPMAIUU W3
HECKOJIbKUX HCTOYHHUKOB, T'PAaMOTHO
UCIIOJIB30BaTh TOHATUHHBIN ammapar

OUOJI0ruu

HHUM

OK 02.
Hcnons3oBarts
COBpEMEHHBIE
CpeacTBa  TIOHMCKa,
aHaimza

U HHTEPHpEeTarun
nHpopmaruu

1 uH(OpMAIOHHBIE
TEXHOJIOTUU TUIS
BBITIOJIHEHUST 33734
npodeccnoHanbHOM
JeSATeIbHOCTH

JIMYHOCTHBIE ~ PE3YJIbTAThl  JOJIKHBI
OTpaXXaThb B YaCTHU: ICHHOCTU HAY4YHOI'O
MO3HAHMSL:

-cOpMHUPOBAHHOCTE MHPOBO33PEHHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HayKu u
00IIeCTBEHHOH MPaKTUKH,

OCHOBAaHHOIO Ha JHUAJOre KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B HOJIMKYJIbTYPHOM MHDE.

MeramnpeameTHble pe3yIbTaThI
JIOJKHBI OTPaKaTh:

OBnanenue YHUBEPCATbHBIMU
y4eOHBIMU MO03HABATEIbLHBIMU
JICACTBUSAMMU:

B) pabota ¢ nHpopMaIuei:

- BJAJeTh HABBIKAMH MOJYYCHUS
uHpopMauu

W3  HCTOYHHKOB  pasHBIX  THIIOB,

CaMOCTOATCIIBHO OCYHICCTBJIATH ITIOUCK,

aHaJuns, CUCTEMAaTU3ALHIO
U MHTEpHpeTauuio  HHpOpManuu
Pa3IMYHbIX BUJIOB u bopm
IIPE/ICTaBIICHMS;

- OLICHUBATH JIOCTOBEPHOCTD,
JIETUTUMHOCTD nHpopmanuu,

cC COOTBCTCTBHUC ITpaBOBbBIM u
MOPAJIbHO-3TUYCCKHUM HOpMaM

ITP6 1. ChopMupoBaHHOCTh 3HAHUU O
MECTE M POJIU OHOIOTHH

B CHCTEME  Hay4yHOTr0  3HAHUS;
(GyHKIMOHATBHON IPaMOTHOCTH
YyeloBeKa JJI pPelIeHUs >KU3HEHHBIX
npo0Jem.

I[IP6 7. CdopmupoBaHHOCTH YMEHHS
OPUMEHSTh TOJYYCHHBIC 3HAHUS JUIS
00BsICHEHUS] OMOIOTUYECKUX MTPOLIECCOB
U SIBIICHHIA, TUIst TPUHSITHS
MPAKTHYECKUX perieHui B
MTOBCETHEBHOM KU3HU

C uenblo obecriedyeHUs] OE30MACHOCTH
CBOETO  3JI0POBbSI M 3JI0POBBA
OKPYXAIOIIUX JIIOJeH, COONIOACHUS
3710poBOro  o0Opasza  JKW3HH, HOPM
IPaMOTHOTO MOBEACHUS B OKPYKAIOIIeH
IIPUPOIHOMN cpene; [IOHUMaHUE
HE00X0IMMOCTH UCIIOJIb30BaHUS
JIOCTH>KEHHU COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJOTUHA JUIs  palMOHAJIBHOTO
MIPUPOIOTIOITB30BAHHS.

I1P6 10. CdopmMHupOBaHHOCTh yMEHHIt
co3/1aBaTh COOCTBEHHBIEC MUCHMEHHBIC U
yCTHBIE  COOOIIEHUST HAa  OCHOBE
O6uosiornyeckoil  uHpopmManMM U3
HECKOJIBKUX HWCTOYHHUKOB, TPaMOTHO
UCIIOJIb30BaTh IMOHATUHHBIN anmapar
OHMOJIOTHH

OK 04. OdpdexTrBHO
B3aMMO/IEHICTBOBATh
1 paboTaTth

B KOJIJICKTHBE

Y KOMaHJIe

JIn4HOCTHBIE  PE3yNbTAaThl  JIOJKHBI
OTpakaThb B YAaCTHU: LIEHHOCTH HAYYHOT'O
MIO3HAHUA:  OCO3HAHME  IICHHOCTH
HAay4YHOU JE€ATEIBHOCTH, T'OTOBHOCTb
OCYILIECTBIIATh IIPOEKTHYIO u
HCCIIEN0BATEIBCKYIO JIeATEIIbHOCTD
VHJIMBHUIYaJIbHO U B TPYIIIIE.
MeranpeameTHsie pe3ynbTaThl
JOJKHBI OTpaXkaTh:

OBnanenune YHUBEPCAIbHBIMU
KOMMYHHKATUBHBIMU JEHCTBUSAMM:

0) COBMECTHasl A€ATEIbHOCTD:

- NOHMMaTb W  MCHOJIBb30BaTh
MIPEUMYIIECTBA KOMaHAHOU

[IP6 5. Ilpuobperenue  ombiTa
IPUMEHEHNS  OCHOBHBIX  METOZOB
Hay4yHOTO MO3HAHUS, HCIOJb3YEMBIX B
Ouosioruu: HaOMIOJEHHUS W OIUCAHUSA
KUBBIX CHUCTEM, MPOILIECCOB U SIBJICHMUIA;

OopraHu3anun n MMPOBCACHUA
OMOJIOrTYECKOr0 OKCIICPUMCEHTA,
BBIABHUKCHU A THUIIOTE3, BBISABJICHUSA

3aBUCUMOCTH MEXKIY HCCIEIYEMbIMHU
BETTMYMHAMU, OOBSICHEHUS TIOTYyYEHHBIX
pe3yapTaToB

u  (HopMynmHpOBaHHS  BBIBOJOB  C
HCMOJIb30BAHUEM HAYYHBIX TMOHATHIA,
TEOpUI U 3aKOHOB




Y UHJAUBUAYAIILHON pa0oTHI;
- TOpUHHAMATh LEJId  COBMECTHOM
NEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATH ACHCTBUS
0 €€ JOCTHXKCHMIO: COCTABJIATh ILIaH

JNEUCTBUM, pacOopeAcsisiTb pojaud  C
y4€TOM MHEHHU Y4aCTHUKOB
o0CyXIaTh pe3ylbTaTbl COBMECTHOM
paboThI
OK 07. | JlnanoctHbie pe3yabrarhl  JgoipkHBI | [IP6 5. IlpmoOperenue  ombiTa
CopnelicTBOBaTh OTpaXaTb B YACTH: 3KOJOTMYECKOTO | IPUMEHEHHMS]  OCHOBHBIX  METOJIOB
COXPaHEHUIO BOCOHUTAHMS: - C(HOPMUPOBAHHOCTH | HAYYHOT'O IO3HAHHUS, HCIOJIB3YEMBIX B
OKpY>KaroIen HKOJIOTUYECKOM KYIbTYphl, TOHUMaHUe | OMOIOrun: HaOIrIoIeHUsS
Cpenbl, BJIMAHUS  COLUUAIbHO-KOHOMUYECKHUX | U ONMHMCAHMS KUBBIX CUCTEM, IIPOLIECCOB
pecypcocOepex el | MPOLIECCOB HAa COCTOSHUE IPUPOJHON | U SBJICHUI; OpraHu3aluy U IPOBEICHUS
10, OPUMEHSATh | U COLUMAIbHOM Cpefbl, OCO3HAHUE | OMOIIOTUYECKOTO 3KCHEPUMEHTA,
3HAHUS 1J100aJIbHOTO XapakTepa | BBIABUKEHHUS  TMIIOTE3,  BBIABIICHUS
00 U3MEHEHUU | DKOJIOTUYECKUX MPOOIIeM; 3aBUCUMOCTH MEXAY HCCIEAyEeMbIMU
KIIMMarta, MPUHIUIBI | - TUIAHUPOBAHHE M OCYIIECTBICHUE | BETUYMHAMH, OOBSICHEHHS TOTYYEHHBIX
OepexKIIMBOTO NEUCTBUM B OKpPYXKAIOIIEW cCpele Ha | pe3yibTaToB
IIPOU3BO/JICTBA, OCHOBE 3HAHMA LEJNed YCTOMYMBOTO | U (OPMYJIHMPOBAHUS  BBIBOJOB  C
3¢ heKTHBHO Pa3BUTHS YEIIOBEUECTBA; UCIIOJIb30BAHUEM HAYYHBIX IOHSATHUH,
JIENCTBOBATH - AKTMBHOE HENpUATHE JACUCTBUH, | TCOPUN U 3aKOHOB.
B Ype3BhIYANHBIX | MpUHOCIIIUX  Bpena  okpyxawmei | [IP6 6. ChopmupoBaHHOCTH yMEHHS
CUTYaLUAX cpene; BBIICISATh CYIIECTBEHHbBIE IPU3HAKU
- yMEHUE MIPOTHO3UPOBATh | BUPYCOB,  KJIETOK  MPOKApUOT U
HeOIaronpusTHBIC AKOJIOTMUECKUE | DYKapHuoT; OJIHOKJIETOYHBIX U
MOCJIE/ICTBUS MpEANPUHUMAEMBIX | MHOTOKJIETOYHBIX OPTraHU3MOB, BHJIOB,
JIEWCTBUI, TPEIOTBPALIATh HX; OMOTeoIIeHO30B 51 J3KOCHCTEM;
- pacHIMpeHHE OmbITa JESATEeIbHOCTH | OCOOEHHOCTH  HpOIecCOB  OOMeHa

9KOJIOTUYECKON HaAIIPaBJICHHOCTH.

MCTaHpe,I[MeTHHe PE3YyIbTAaThI
AOJIKHBI OTpaXaTh:
OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU

KOMMYHHKATUBHBIMU JICHCTBHUSIMHU:

0) COBMECTHasl IeITEIIbHOCTh:

- NOHMMAaTb W  MCHOJIb30BaTh
MPEUMYILECTBA KOMaHHOMN
Y UHAMBHUAYaIbHON paboThI;

- NpPHUHAMATh LEJIH  COBMECTHOH
NESATEIBHOCTH,  OpPraHU30BbIBaTh U
KOOPJIUHUPOBATh NENCTBUSA
[0 €€ JIOCTH)KEHUIO: COCTaBJIATH IJIaH
JNEUCTBUM, pacOopeAessiTb pojaud  C
y4eTOM MHEHUI Y4aCTHUKOB
o0CyXXJaTh pe3ylbTaTbl COBMECTHOM
paboThI

BCIICCTB W IPCBpallCHUA OSHCPruh B
KJICTKC, (1)OTOCI/IHT€38., MMIACTUYCCKOIo u

SHEPTEeTUYECKOTO obMeHa,
XEMOCHHTE3a, MUTO3a, Mmeiio3a,
OTLIIOJIOTBOPEHUS, pa3BUTHUS u
PAa3MHOXKCHUA, UHIAWBUYAJIBbHOT'O
pa3BUTHsl OpraHu3ma (OHTOTeHe3a),
00pBOBI

32  CYyIIECTBOBAaHUE, €CTECTBEHHOIO
otOopa, BUJI000pa30BaHus,
MPUCTIOCOOJICHHOCTH  OPTaHU3MOB K
cpene oburanus, BIIASTHUS
KOMITOHEHTOB HKOCUCTEM,
AHTPOIIOTCHHBIX N3MEHEHUN

B DKOCHCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB M INpEeBpalleHue
SHepruu B 6uocdepe.

[IP6 7. CdopmupoBaHHOCTH YMEHUS
MIPUMEHSTh IIOJYYEHHbIE 3HAHUS IS
00BSICHEHUS OMOIOTHYECKUX TPOIECCOB
u ABJICHUH, JUISL IPUHSTHS
NPAKTUYECKUX pELIeHMIT B




MOBCEIHEBHOM )KU3HU
C nelpl obOecredeHus 0€30IacHOCTH
CBOCTO 3/10POBbBS i 310POBbS
OKPYXKAIOIHUX  JIIOJIeH, COOJIIOICHHS
3I0pOBOTO  O0pa3a  JKU3HHU, HOPM
IPaMOTHOTO MTOBEJICHUS B OKPYKaroIIei
IIPUPOIHOMN cpene; [IOHUMaHue
HEOOXOIMMOCTH HCIIOIb30BaHUSA

JOCTHKEHUI COBPEMEHHOU OMOIOTHH U
OMOTEXHOJOTHIM JI1  PalMOHAIBLHOTO

MIPUPOJIONOJIb30BAHUS
IIK. 1.2. [IpuMeHATh | MPUMEHATh 3HAHWUA OWOJIOTMHM JJIs | MCIIOJIb30BaTh NMPUOOPETECHHBIC 3HAHUS
HOPMBI TIpaBa JUIsl | pelICHUs MPOPECCHOHANBHBIX 33134 U | U yMEHUS B MPaKTUYECKOU
pelieHus 3axad B | aHaIU3a B PA3IUYHBIX | JESATENIbHOCTH U MTOBCEIHEBHOM JKU3HH.
npodecCHOHATEHON | MPO(ECCHOHATBHBIX CUTYAITUIX
JEeSITEIbHOCTH.




2. CTpyKTypa U cofiepkaHue yueOHOro npeamera

2.1 O0bem yueOHOTro mpeaMeTa 1 BUIbI y4eOHOM paboThI

Bun yaeOHo# paboThl

O0BeM B yacax

O06bem 00pa3oBaTeaIbLHON TPOrpaMMBbl YI€OHOTO MpeaMeTa 64
O0beM paboThI CTYJICHTOB BO B3aMMOJICHCTBHH C MPEMOAABATEIEM 64
B TOM YHCIIE:

TEOPETUIECKOE O0yUCHUE 32
MIPAKTHUYCCKHUE 3aHATHUS 26
71a00pPaTOPHBIE 3aHATHS 4

KOHTPOJIbHBIC paOOTHI -

caMoCTOsITeNIbHAs paboTa -

ITpomexyrounas arrectanus B popme nuddepeHnmpoBanHOro 3a4era 2
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2.2. TemaTruueckuit 1jIaH U coiep)KaHue yueOHOIo MpeaMeTa

Kongbr
KOMIICTEHITH,
HaunmenoBanue Coneprxanue yueOHOTro MaTepuaia u (popMel Ob6Bvem Gopanposaiitio
pa3zesioB U TeM OpraHu3aIy JIeATEIbHOCTH CTYIEHTOB 4acoB KOTOPRIX
CrocoOcTByeT
3JIEMEHT
MIPOrpPaMMBbI
1 2 3 4
Paznen 1. «Knetka — cTpyKTypHO-(YHKIIMOHATIbHAS €IMHULIA )KUBOTO» 16
Tema 1.1. Conepxanue yueOHOTO MaTepuana 2 OK 01, OK 02,
«buonorus kak 1. CoBpemMeHHBIE OTpaCIM OMOJOTUYECKUX 3HAHUM. OK 04
Hayka. OOmias CBs3b OMONIOrMH € JPYrMMH HayKaMu: OMOXMMMS,
XapaKTEPUCTHKA ouodusuka, OnoHuka, renoreorpadus u np. Pons u
HKUZHUY MECTO OMOJIOTUH B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOU KapTUHBI MUPA.
2. YpoBHM OpraHu3aiuu XuBoi Matepuu. OOmias
XapaKTePUCTHUKA )KU3HH, CBONCTBA JKUBBIX CUCTEM.
3. XUMHUYECKUH COCTaB KIICTOK.
Tema 1.2. Conepxxanue ydeOHOTO MaTepuana 6 OK 01, OK 02,
«CTpyKTypHO- 1. Knerounas teopus (T. I1IBann, M. Ilnelinen, P. OK 04
(GbyHKIIMOHATTbHAS BuxpoB). OcCHOBHBIE TMOJIO)KEHHUS COBPEMEHHOI
OpraHu3aIus KJICTOYHOU TEOPHH.
KJIETOK 2. Turnsl KJIETOYHOM OpTraHHU3aIH:
IIPOKaPUOTHYECKHI u JYKapUOTHYECKUH.

OOHOKIJIETOUHBIE U MHOT'OKJIETOYHBIE OPTaHU3MBI.
Ctpoenune mpokapuoTudeckor kietku. CTpoeHue
9YKapUOTHUYECKOM KIIETKH.

3. Heknerounbie ¢opmbl KH3HH  (BHUPYCHI,

Oakteprodaru)

B TOoM 4ucie OpaKTUYECKHX ~ 3aHATUH U 4
71a00paTOpHBIX paboT

JlabopatopHas pabora  «CTpoeHHE  KIIETKH» 2
(pacTeHusi, >KMBOTHBIE, TpHObI) U KJIETOYHBIE
BKJTIOYEHUS (kpaxman, KapOTHHOUIBI,

XJIOPOIUTACTHI, XPOMOILIACTHI)

[TpuoOperenne ompiTa MPUMEHEHHUS TEXHUKU
MHKPOCKOIIMPOBAHUSA npu BBIIIOJTHEHU N
71a00paTOPHBIX pabor: MIOATOTOBKA
MHUKpPOIIPENapaToB, HAOIIOJEHHE C OMOILBIO
MHUKpPOCKOIIA,  BBIABICHHE  pa3Iuduid  MEXITy

U3y4aeMbIMH  O0OBEKTaMH, dbopmyIupoBaHUE
BBIBOJIOB

IIpakTrnueckoe 3aHATHE «BupycHble u 2
OakTepuanbHbie 3aboneBanus. OOIIME TPUHIIUIIBI
UCTIOJTB30BaHUS JIEKapCTBEHHBIX BEIIIECTB.
Oco0eHHOCTH TPUMEHEHUST aHTUOMOTHKOBY
[IpencraBienne YCTHBIX cooOmeHni c

HpCSCHTaHHCﬁ, MNOATOTOBJICHHBIX IO TMCPCUYHIO
HNCTOYHHKOB, pCKOMCHIOBAHHBIX IPECIOJABATCIICM.




Tema 1.3. Cogepxanue yaeOHOT0O MaTepuaa 2 OK 01, OK 02
«O6mas 1.06mass xapakKTepUCTHKAa MHOT'OKJIETOYHOI'O
XapaKTepUCTHUKA opranu3ma. CtpoeHnue u oOMeH BeniecTB (0OMeH
MHOTOKICTOUHOTO | GenkoB, yrieBOAOB, >KUPOB; BOJHO-COJIEBOM
OpraHu3Ma. oOmeH). ButaMuHbI.
Ctpoenue u oOMeH
BEIECTE 2.'omeocras. MexaHn3mbl MOI/IePKaHUS
roMeocrasa.
Tema 1.4. Cogneprkanue ydeOHOro Marepuasa 4 OK 02
«O0wmeH BemtectB 1 | 1. Ilomsatue MerabommsMmM. AccUMWIALMS U
mpeBpaliCHUC JTUCCUMMJIIALINS — IBE CTOPOHBI MeTabonn3ma. ATD
OHCPTHH B KJICTKC. | i eg ponb B MeTab0IM3Me. DHEPreTUYECKUI OOMEH.
IHEPreTUCCKuit 2. buocunte3 Oenka. HykienHOBbIE KHUCIIOTHI:
MJIACTUYCCKUI ' - Y ’
0BMEH JHK, PHK HaxoxaeHue B KJIETKE, UX CTPOCHUE U
¢dbyHKIIMK. MarpudHble TPOIECChl B KIETKE:
peruMKarysi, OWOoCHMHTE3 Oenka, pemnapanus.
I'eneTnueckuid Koa U €ro cBorMcTBa. POTOCUHTES.
XEMOCHUHTES.
B ToM d4ucie mpakTUYECKUX ~ 3aHATHH  H 2
71a00paTOPHBIX padOT
[IpakTueckoe 3anartue «PemieHue 3amad  Ha 2
OTpeJieJICHUE TMOCIEA0BATeIIbBHOCTH HYKJICOTHIOB,
AMUHOKHUCIIOT B HOPME U B CIIy4ae H3MECHECHHUS
IIOCJIEIOBATEIbHOCTH HYKJIeoTn10B JIHKY
Tema 1.5. Coneprxanue yueOHOro MaTepuaia 2 OK 02, OK 04
«Kuznennsiit uuka | 1. Knerounelii nuki, ero nepuojapl. MHUTO3, €ro
KJIeTKH. MUTO3. CTauu u MPOUCXOSIINE MIPOLIECCHI.
Meito3» buosiornyeckoe 3Ha4€HNE MUTO3A.
2. Meiio3 u ero craguu. I[loBenenne xpomocom B
Mmeiio3e. Kpoccunrosep. buonornueckuid cMmbICI
Melo3a
Pazgen 2. «Ctpoenune u GyHKIIMHM OPTaHU3May 16
Tema 2.1. ConepxaHue yueOHOTO MaTepuala 2 OK 02, OK 04
«DopMmsbl 1. ®opmbl pazmMHOKEHHS opraHU3MOB. becnionoe K 1,2
Pa3MHOXKEHHUS U TOJIOBOE pa3MHOXKeHHe. Buasl Oecmonoro
OpPTaHU3MOBY pa3mHoxeHus. [loloBoe pa3MHOKEHUE.
2. "'ameTorene3 y xkuBOoTHBIX. CiepMaToreHes u
ooreHe3. CTpoeHHE NOJOBBIX KJIETOK.
3. OmnonoTBOpeHUE
Tewma 2.2. Coneprxanue yueOHOTO MaTepualia 2 OK 02, OK 04
«OHTOTEeHEe3 1. UnpuBuayansHOE pa3BUTHE OPTaHU3MOB.
pacTeHui, 2. DOMOpuorenes u €ro CTaJIUU.
KUBOTHBIX H [TocToMOpHOHATBHBII MIEePHOI. Cragun
YeJI0BeKay MOCTAMOPHOHAIIBHOTO Pa3BUTHS Y JKUBOTHBIX M
yenoBeka. [IpsmMoe w©  HempsMoe pa3BUTHE.

buosornyeckoe crapeHne U CMepTh.
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3. OHTOTEHE3 pacTeHU!

Tewma 2.3. Copneprxanue yueOHOTo MaTepuaa OK 02, OK 04
«3aKOHOMEPHOCTHU 1. OCHOBHBIE MTOHSATHS TEHETUKHU.
HAacJIeJ0BaHUS» 2. 3aKOHOMEPHOCTH 00pa30BaHMS raMeT.

3. 3akonsr I'. Mengens (MOHOTHOpPHAHOE |

HOJUTUOPUIHOE CKPEIIUBAHHE).

4. B3aumoielicTBUE T€HOB

B ToM 4yucie OpaKTUYECKHUX  3aHATUM U

J1a00paTOPHBIX pabOT

[IpakTnueckoe 3anstue «Pemenne 3agad  Ha

orpeziesieHue BEPOATHOCTH BO3HUKHOBEHUS

HACJICJCTBEHHBIX MPU3HAKOB IpPU MOHO-, JH-,

MOJIUTHOPUIHOM u aHATM3HUPYIOIIEM

CKpELIMBAHUH, COCTaBICHUE FT€HOTUITUYECKUX CXEM

CKpEIIUBAHUSI
Tema 2.4. Coneprxkanue y4eOHOro Marepuana OK 01, OK 02
«CueniieHHoe 1. 3akonsl T. Moprana.
HacJe0BaHue 2. CueruieHHOE HAacJeIOBaHUE I'€HOB, HAPYIICHHUE
MPU3HAKOBY CLCTUICHUS.

3. HaciienoBanue npu3HakoB, CIETUICHHBIX C TOJIOM

B ToM uucie mpakTUYECKUX ~ 3aHATHH H

71a00paTOPHBIX padOT

IIpaktnueckoe 3anstue «Pemenne 3agad  Ha

orpezeeHue BEPOATHOCTH BO3HUKHOBEHUS

HACJICJCTBEHHBIX TMPU3HAKOB TMPU CLEIJIEHHOM

HACJIEIOBAHUM, COCTABIIEHUE TE€HOTHIIMYECKUX

CXEM CKPEIIMBAHUS
Tewma 2.5. Copneprxanue yueOHOTo MaTepuana OK 01, OK 02,
«3aKOHOMEPHOCTH 1. N3meHunBoCTL MPU3HAKOB. Bunnl OK 04
W3MEHUYUBOCTH» M3MEHYMBOCTH: HacJEeACTBEHHAs u K 1,2

HEHACJIEACTBEHHAs. 3aKOH TOMOJIOTHYECKUX PSAIOB
B HacieacTBeHHOH n3amenunBoctu (H.M. BaBuiioB).
2. MyranuonHass Teopusi MU3MEHYMBOCTH. Bubl
MyTalil ¥ TPUYKUHBI UX BO3SHUKHOBEHMUS.

3.  Kapuotun  denomeka.  HacneactBenHbie
3a00sieBaHUs 4enoBeka. ['eHHbIE U XPOMOCOMHBIE
0ole3HM YeNoBeKa. boje3Hm ¢ HacleICTBEHHOM
MPEAPACIIONOKEHHOCTHIO.

4, 3nHayeHHe  MEOUIMHCKOM  TE€HETUKH B
NpEAOTBPAIEHUN U JICUEHUU TIE€HETUYECKHUX
3a00JIeBaHUH YeJIOBEKa

B ToM uymcne TpakTHYECKHX ~3aHATHH U
71a00paTOPHBIX pabOT

HpaKTI/ILIeCKOC 3aHsaTHe «PelieHue 3agad Ha
OonpeaAcJICHUE TUIIa MyTallMu IIpU 1[Oepeaaye
HaCJICACTBCHHBIX IMPU3HAKOB, COCTaBJICHUC
TCHOTUITMYCCKUX CXCEM CKPCIIUMBAHMA

Paznen 3. «Teopusi 3BOTIOLUM»
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Tema 3.1.
«Hcropus
3BOJIOLIMOHHOIO
YYEHUS.
MuUKpO3BOIIOLIHS»

ConepxaHue yueOHOTO MaTepuaa

1. Tlepseie sBomornmonasie koHIenuuu (K.b.
Jlamapk, X.JI. Broddon). DBomrormonnas Teopus
Y. lapsuna. CuHTETHYECKAsA TEOPUS IBOJIOIUU U
€€ OCHOBHBIC TIOJI0KCHHSL.

2. MuUKpO3BOIIOLHSL. [Momynsums Kak
AJIEeMEHTapHasl €IMHUIIA SBOJIOLINH.

3. I'eneTnueckue OCHOBBI SBOJIIOIHH.
DieMeHTapHbIe bakTopbl SBOJIIOIUH.
EcrecTBeHHBINE OTOOp — HampaBIAOMIMK (HaKTOP
sBOMOIIMUA. BuaooOpazoBaHue Kak pe3yiabTaT
MHUKPOIBOJFOIUN

OK 02, OK 04

Tema 3.2.
«Maxkpo3BOJIOIHA.
Bo3HUKHOBEHUE U
pa3BUTHE )KM3HU HA
3emie»

Copepxanne yaeOHOro Marepuanal.
Makpossomonus. PopMbl 1 OCHOBHBIE
HarpasiieHus MakposBotonuu (A.H. CeBepiio).
[TyTn noctrxenus OMOJIOTMYECKOTO IIporpecca.
Coxpanenne OuopazHooOpas3us Ha 3emiie.

2. I'unoTe3bl 1 TEOPUU BOZHUKHOBEHUS KU3HHU HA
3emute. [losiBieHHE MEPBBIX KIETOK M UX IBOJIFOIHSI.
[Ipoxapuotsl u sykapuothsl. [Ipoucxoxaenue
MHOT'OKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX LIaPCTB 3YKapHOT

B TOoM unciie npakTUYeCKUX 3aHATHIA U
J1a00paTOPHBIX padOT

[IpakTuueckoe 3ansTie «MaKpOIBOIIOLUS.
[IpencraBieHne yCTHBIX COOOIICHUIA C
Mpe3eHTaluen

OK 02, OK 04

Tema 3.3.
«IIpoucxoxaenne
YeJIoBeKa —
AQHTPOIIOTCHE3)»

Cogepxanue yaeOHOTO MaTepuana

1. AHTpomomorus — Hayka o
CucreMaTH4ecKoe IOJ0KESHUE YSI0BEKa.
2. CXOICTBO U OTJINYHS YEIOBEKA C ) KUBOTHBIMU.
3. OCHOBHBIE CTaAMU AHTPONOreHEe3a. DBOJIOLMS
COBPEMEHHOTO YeJIOBEKA.

4. YenoBeueckue pachl U UX €IUHCTBO. Bpems u
MyTH pacCeeHUs YeJIOBEKa IO TUIAHETE.
[IpucnocoOIeHHOCT,  YelloBeKa K
YCJIOBHSIM CPEJIbI

YCIOBCKCE.

pa3HbIM

B TOM qHuCJie MPaKTUYICCKUX 3aHITHI u

1a00paTOPHBIX pabOT

3aHSTHE
YCTHBIX

«AHTpPOIOTEHERY.
CcOoOO0IIeHU c

IIpakTrHueckoe
IIpencrasienue
pe3eHTauuen

OK 02, OK 04

Paznen 4. «Dxomorusa»
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Tema 4.1. Copneprxanue yueOHOro MaTepuaa OK 01, OK 02,
«IKOJIOTUYECKUE 1. Cpenpl oOUTaHUS OPTaHU3MOB: BOJIHAS, HA3EMHO- OK 07
(bakTOpsI U cpebl BO3IyILIHAs, IOYBEHHAsI, BHYTPHUOPTaHU3MEHHASI.
AKUZHN» OU3NKO-XUMHUYECKHUE OCOOCHHOCTH CpeJl OOUTaHUs

opranu3MoB. IlpucnocoOieHus OpraHu3MoB K

JKU3HU B Pa3HBIX cpeax.

2. [Monsitre IKOJIOTHYECKOTO (dakropa.

Knaccudukanus sKooruyeckux GpaxkTopos.

3. IIpaBuno munumyma tO. JInbuxa.

4. 3akoH TosnepantHocTH B. Hlendopna
Tema 4.2. Conepxanue yaeOHOTO MaTepuana OK 01, OK 02,
«ITonynsanus, 1. Dkojoruueckas XapaKTEepPHCTHKAa BUIA W OK 07
coo0miecTBa, HOMYJISIMK. DKOJIOTHYECKasi HUILA BUA.
HKOCUCTEMBI» 2. DKONOTUYECKUE XapaKTePUCTUKU MOIMYJIALIUH.

3. CoolmiectBa M 3KOCHUCTEMBI. buoneHo3 u ero

cTpykrypa. CBs3u MEXIy OpraHM3Mamu B

OuoLeHo3e. CrtpyKTypHbIE KOMIIOHEHTBI

9KOCUCTEMBI: MPOIYLEHTHI, KOHCYMEHTBHI,

PEeAYLEHTHI.

4. KpyroBopoT BeEIIECTB U TIOTOK SHEPrUU B

skocucreme. Tpopuueckue ypoBHU

B TomM uucne mpakTHYeCKHUX ~ 3aHATHH U

71a00paTOPHBIX padOT

[TpakTiueckoe 3austue «Tpoduueckue nenu u

ceTi. OCHOBHBIE [TOKA3aTEIN SKOCUCTEMBI.

buomacca u npoaykius. DKoJI0ruyeckue

MMpaMUIbl yuces, OuoMaccel v 3uepruu. [lpasuio

UPaMUJIbl SHEPTHH»

IIpakTnueckoe 3aHATHE «PeleHne NPaKTHUKO-

OPUEHTHPOBAHHBIX  PACUETHBIX  3aJaHUH MO

MIEPEHOCY BEIECTBA U DHEPIHMH B IKOCHCTEMAX C

COCTaBJICHUEM Tpo(UUYECKHX Lenel MU MupaMuj

OHOMaccChl U YJHEPTUH»
Tema 4.3. Copneprxanue yueOHOro MaTepuaa OK 01, OK 02,
«buocdepa — 1. buocdepa — xuBas obomouxka 3emiu. Pazsutue OK 07
riobanabHas npefcTaBieHuit o Ouocdepe B Tpymax B.J. I[IK 1,2
JKOJIOTHYECKas Bepnanckoro.  O6mactu  Ouochepsr u  ee
CUCTEMaY KOMIMOHeHThI. JKuBoe BemecTBo Ouochepsl U ero

(GyHKIHH.

2. 3aKOHOMEPHOCTH CYILECTBOBaHUS OHOChEpHI.

Ocobennoctn  Ouochepbl  Kak  TI00aTbHON

IKOCUCTEMBI.  JlMHAMMuYEeCKOE paBHOBECHE B

ouocdepe.

3. KpyroBopoTsl BemiecTB U OHOTreOXMMHYECKHE

ITUKJTBI.

4. T'moGanmbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI

COBPEMEHHOCTHU
Tema 4.4. Coneprxanue yueOHOro MaTepuaa OK 01, OK 02,
«Bnusiane 1. Antpomorennsle BoO3IeHCTBUS Ha Ouocdhepy. OK 04, OK 07
AHTPOIOI€HHBIX 3arpsi3HeHus KakK BU]I AQHTPOIIOIEHHOT O K 1,2

BO3JICHCTBHSI.
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¢dakTOpOB Ha 2. AHTpomoreHHble BO3JEHCTBHS Ha arMmocdepy.
ouochepy» BozneiictBuss Ha ruapochepy. BozpeiicTBus Ha
autocdepy. AHTPOIOTCHHBIE BO3JCHCTBUS Ha
OHOTHYECKHE COOOIECTBA.

B ToM 4uMcie OpAaKTUYECKHX ~ 3aHATUH U 2
J1a00paTOPHBIX pabOT
[TpakTueckoe 3anstue: «OTX0bl IPOU3BOACTBA» 2

Ha ocHoBe ¢enepanbHOro kiaccu(puKaioOHHOTO
KaTaJora OTXOJOB OINpPENEsATh KIacC OMacHOCTH
OTXOJIOB; arperatHoe COCTOSHHE U (DU3HYECKYIO
dbopMy 0TX0]10B, 00pa3yrOIIKXCs HAa pabodyeM MecTe

Tema 4.5. Copneprkanue ydeOHOro MaTepuasa 4
«Bausaue 1. 3pgopoBbe u ero cocraBisitomue. DakTopsl,
COIMAJIbHO- MOJIOKUTEIBHO M OTPULIATENIBHO BIMSIONIME Ha
AKOJIOTUYECKHUX opranu3Mm denoBeka. [IpoGiema TEXHOTEHHBIX
(bakTopoB Ha BO3/ICICTBHI Ha 3J10pOBbE YeloBeKa
310pOBbE (97EKTpOMAarHUTHBIE  TOJSI, OBITOBas  XUMUS,
YeJI0BEKa» U30BITOYHBIE IIYMBI, paguaIys U T.11.).

2. Apanranus opraHm3Ma 4elioBeka K (hakTopam
OKpPYKaroIlen CpeIbl.

3.IIpunHtuns! GopMHUpOBAHUS
3I0poBbecOeperaroIero noseaeHusa. Gundyeckas
aKTHUBHOCTH U 3JJ0pOBbE. BHOXUMHYECKHE aCTIEKThI
paIMOHATIbHOTO MTUTAHUS

B TOoM 4yuMcie OpAaKTUYECKHX  3aHATUH U 2
71a00paTOPHBIX pabOT

JlaboparopHas pabora «YMCTBEHHAs 2
paboTOCOCOOHOCTE)»

OmnajieHre METOAaMHU OTIPE/ICICHUsS TOKa3aTesen
YMCTBEHHOH pabOTOCIIOCOOHOCTH, OOBSICHEHUE
MOJYYCHHBIX pe3yiIbTaToB W  (hopMynupoBaHHe
BBIBOZOB  (IMCBMEHHO) C  MCIIOJIb30BaHHEM
HAay4YHBIX [OHSITHI, TEOPUI U 3aKOHOB

B Tom uucne npodeccnoHanbHO-OPHEHTUPOBAHHOE
cojiepaHue JJabopaTopHOTO 3aHITHS

B Ka4yecTBe TPUITEPOB, CHIDKAIOIINX
paboTOCTIOCOOHOCTh  KCIIOJIB30BAaTh  YCIOBUS
OCYILIECTBIICHUS npogeccuoHaIbHON
JeSITENIbHOCTH: IIyM, TemIepaTypa, (usndeckas
Harpy3ka u T.1.

OK 02, OK 04,
OK 07

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE COIEpIKAHUE (COIepKaHNe TTPUKIIATHOTO
MOJTYJIsT)

Paznen 5. «bnonorus B »Xxu3HN) 8

Tema 5.1 Coneprxanue yueOHOro MaTepuaa 4
«bHOTEXHOIOTNH B
KHU3HHU KaXKI0T0»

OK 01, OK 02,
OK 04
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1. buotexHosorus Kak Hayka W IPOU3BOJCTBO.

OCHOBHBIE HaIpaBJICHUSA COBPEMEHHOM
OMOTEXHOJIOTUH. Mertob1 OHMOTEXHOJIOTHHU.
OOBEKTEI OHMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTHYECKUX u FEHETHYECKUX
9KCIIEPUMEHTOB.

2. IlpaBmiia moucKa M aHaJIM3a OMOAIKOJIOTHUECKON
nH(pOpPMaLIMU U3 Pa3IMYHbIX UCTOUHUKOB (Hay4yHas
u  yueOHO-Hay4yHas  JIUTeparypa, CpeACTBa
MaccoBoi uHdopMaiuu, cetb HTEpHET U Ipyrue)

B ToM 4uMcie OpaKTUYECKHX ~ 3aHATUH U
J1a00paTOPHBIX pabOT

IIpaktnueckoe 3aHarue «Kelicbel Ha aHanus
nH(pOpMaIK 0 HAYYHBIX JOCTHKCHUSX B 00J1aCTH
TCHETUYECKUX TEXHOJIOTHH, KJIETOYHOMU
WH)KEHEPHUH, THUIIEBbIX OMOTEXHOJIOTHIY. 3ammuTa
Keica: TMPEACTaBICHUE pE3yJIbTaTOB PEIICHUS
KEHCOB (BBICTYIUICHHE C MPE3CHTAITUEH)

B ToMm uncie nmpodeccnoHanbHO-OpPUEHTHPOBAHHOE
coJiepKaHue MPAKTUUECKOr0 3aHATHUS

[lpaBuna momcka W aHanu3a OMOIKOJIOTHYECKOU
UHGOPMALIMU U3 PA3IUYHBIX HICTOUHUKOB (Hay4YHas
U ydeOHO-Hay4yHas  JIUTEpaTypa,  CpPEACTBa
MaccoBOW MHpopManuu, cetb IHTEpHET U Apyrue)

Tema 5.2.
«BUOTEXHOJIOTUH B
HpOMBIHIJICHHOCTI/I»

Cojnepxkanne y4eOHOro Marepuana

N

B TOM uucie TpakTUYECKUX ~3aHATHH WU
71a00paTOPHBIX padOT

IIpakTrHueckoe 3aHATHE «Pa3Burtne
HPOMBIIIJICHHON OMOTEXHOJIOTHI U ee TPUMEHEHHE
B JKU3HHU Y€JIOBEKa», IOUCK U aHAINU3 UHPOpMaAIUN
U3 Pa3IUYHBIX MCTOYHHKOB (HayuHas U y4deOHO-
Hay4Has  JMUTeparypa, CpeacTBa  MacCOBOM
uHpopManuu, cetb IHTEepHET U Apyrue)

Kelicbol Ha anamu3 wuHboOpMaluu O pPa3BUTHH
MIPOMBIIIUICHHOM OMOTEXHOJIOTHH (110 rpymnam)

[Ipaktuueckoe 3aHaTHE (TPOJOJDKEHHUE): 3amuTa
keiica: IlpencraBieHue pe3yabTaTOB —peLICHUS
KeWCOoB (BBICTYIIJIEHUE C MTPE3EHTAINEH)

OK 01, OK 02,
OK 04

ITpomesxyTounas arrecranus B popme qudepeHIMpoBaHHOTO 3a4eTa

Bcero:

64
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3. YcnoBus peanuzanuu yueOHOTo npeaMera
3.1. MarepuanbHO-TeXHUYECKOE 0OecTieueHe

JIns  peanuzanuM  NPOrpaMMbl  y4eOHOro  MpeaMeTra JOJKHBI  OBITh
IPEeIyCMOTPEHBI CIEAYIOUINE CIelUaNbHbIe momelieHus: B coorBeTcTBuu ¢ OI'OC
CIIO u ITOOII: yyebnas ayauropus, OCHalIeHHass 000pyJ0oBaHHEM: paboune mMecTa
0 KOJIMYECTBY O0yUarommxcs, paboyee MECTO MpernoaaBaTessi, HarsgHble oco0us
U pa3fgaTOvyHbI MaTepuaj, TEXHUYECKHE CpEJICTBa OOYyYEeHHS: KOMIBIOTEP C
YCTPOHCTBAMH BOCTIPOM3BEICHUS 3BYKa, NMPHUHTEP, MYIbTHMEIUA-TIPOECKTOP, IKpaH,
yKa3Ka-Tpe3eHTep AJIs MPe3eHTaIHA.

3.2. UndopmainrionHoe odecrieyeHue peann3aiiy mporpaMmMbl

Jng  peanuzanuu  OporpamMmbl  OMONMOTEUHBI  (OHI  CTPYKTYPHOIO
noJipa3esieHusl JOKEH UMETh MeUaTHbIE U /WK AJIEKTPOHHbIE 00pa30BaTeIbHbIE U
MH(OPMAIMOHHBIE PECYPCHI JIJIs1 UCIIOJIB30BaHUs B 00pa30BaTEILHOM MPOLECCE.

OCHOBHBIC TTEYATHBIE U SJICKTPOHHBIC W3TaHMS:

1. buonorusi. 10-11 knacc (yrayOJieHHBIM YpPOBEHbB): YYEOHUK [JIsi CPEIHEro
obmiero obpazoBanusi / B.H. Apwirun [u ap.] ; mox obmeit penakuueit B.H.
ApeiruHa. — 2-¢ w3, — Mocksa: UznarensctBo IOpaiit, 2023. — 357 ¢. —
(ObmeobpazoBarenbubiii k). — ISBN 978-5-534-15630-0. — Tekcr:
anekTpoHHbI // OOpaszoBarenbHast minatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/520558

2. buonorusi: y4eOHMK W TIPAKTUKYM [UJIi CpEeIHEro mpodhecCuOHATHLHOTO
obOpazoBanus / B.H. fpeirun [u ap.] ; mox penakmueit B.H. Speiruna. — 2-¢

m3a. — MockBa: MzparensctBo FOpaitt, 2023. — 378 c¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09603-3. — Texcr:
aneKkTpoHHbIN // OOpasoBatenwsHas mmiatgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/511618

3. O6yxoB /I.K. bruonorus: KiIeTkn W TKaHW: y4eOHOE MOCOOMe ISl CPEIHETO
npodeccuonansHoro obpazosanus / J[.K. O6yxos, B.H. Kupunenkosa. — 3-e
u3J., nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2023. — 358 c. —
(ITpodheccuonansHoe obpazoanue). — ISBN 978- 5-534-07499-4. — Tekcr:
aneKkTpoHHbIN // OOpasoBatenwsHas mmiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/516336

4. Mycrapun A.I'. buonorus : yue6nuk / A.I'. Mycrapun, B.b. 3axapos. —
Mocksa : KHOPYC, 2024. — 432 c. — (Cpemnee mpodeccrHoHaIbHOE
obpazopanue). ISBN 978-5-406-12000-2

JIoTIOTHUTENbHBIC UCTOYHUKH:

1. bmunog, JI.H. Dkonorus : yueOHOe mocoOue AJist cpeHero npodecCcruoHaIbHOTO
obpazoBanus / JI.H. bnunos, B.B. Ilonskora, A.B. CeMenua ; moja oOruiei
penakiueit JI.H. baunoBa. — Mockga : U3patensctBo FOpaiit, 2023. — 208 c.
— (ITIpodeccunonanproe odbpazoBanme). — ISBN 978-5-534-00269-0. — Texkcr


https://urait.ru/bcode/520558
https://urait.ru/bcode/511618
https://urait.ru/bcode/516336

: anekTpoHHBIN // OOpaszoBatenpHas 1atdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513052

. bproxanp @.®. IIpomeinuiennas skosnorus : yueonuk / @.®. bproxans, M.B.
I'padkuna, E.E. Cao6usikoBa. — Mocksa : DOPYM : UHOPA-M, 2022. — 208
c. — (Cpennee npodeccuonanbaoe oopazoBanue). - ISBN 978-5-00091-698-8.
- Tekcr : anektponnsiid. - URL: https://znanium.com/catalog/product/1854406
(mata obpamenust: 03.04.2023). — PexxuM goctyna: mo mojmuckKe.

. Epemuenxo O.3. buonorusi: yyenue o Ouocdepe : ydeOHoe mocobue aiis

cpensero npodeccuonanbHoro oopazosanus / O.3. Epemuenko. — 3-e u3f.,
nepepad. u gon. — Mocksa : MU3narensctBo FOpaiit, 2023. — 236 c. —
(ITpodeccuonansuoe odpazopanue). — ISBN 978-5-534- 10183-6. — Tekcr :
anekTpoHHbI // OOpa3zoBarenbHast minatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/516507.
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https://urait.ru/bcode/513052
https://urait.ru/bcode/516507

4. KoHTPOJIb M OlIeHKA Pe3yJIbTAaTOB 0CBOEHUsI 00111e00pa3oBaTeIbHOM
AUCHUTLTHHBI

KoHTpob, M oOLEHKa pe3ylbTaTOB OCBOCHHS 00I1e00pa3oBaTEIbHOMN
JTUCIMIUTMHBI PACKPBIBAIOTCS Yepe3 AUCIUTTMHAPHBIC Pe3yIbTaThl, HAPABICHHBIC HA
dbopmupoBaHre OOMMX W MPO(HECCHOHATBLHBIX KOMIETSHITMI M0 pa3eiaM U TeMaMm

cojiepKaHusl y4eOHOTO MaTepuania.

Oo6masi/mpogeccuoHabHAS
KOMIIeTeHIUsI

Tema

Tun OLICHOYHBIX

MeponpusiTUs

OK 01. Beibupars cmoco6sr | Temsr 1.1-1,3; 2.1-2.2; 2,5; | OGcyxaeHne MO  BOIpocaM

pelIeHus 3a1a4 | 2.6;4,2;4,3:5,1:5,2; JEKIUU

npodeccnoHaTEHOM TectupoBanwue

JCSATEIbHOCTH TPUMEHUTEIBHO YcTHBIN onpoc

K pa3JIMYHBIM KOHTEKCTaM 3aroiHeHUe  CPABHHUTEIBHBIX
Ta0JINLI
JIMKTaHT Ha UCIOJb30BaHUE
apryMEHTOB, OHOJOTHYECKOU

TEPMUHOJIOTHU U CUMBOJIMKHU
KonTtposnbHbIe pabOTHI
Brimosnnenune 3aJaHuN
IIPOMEKYTOYHOH aTTeCTaIlluu

OK 02. Ucnonszosars | Temsr 1.1-1,5; 2,1- 2,6; OneHuBaemasi AUCKYCCHS 110

COBPEMECHHBIC cpeacrsa | 3.1-3,3: 4,1-4,5. BOIIPOCAM JICKITUU

TIOWCKa, aHaJm3a Pa3paboTrka BOIIpocoB B mapax

u UHTEpIIpeTalun ¥ MHHH TpyIax

nH(popManuy, BrimonHenue u 3ammura

u uH(pOpPMaIMOHHBIE 1ab0opaTopHBIX paboT

TEXHOJIOTUU JIJISl BBIMOJTHCHHUS [IpencraBneHne pe3ynbTaTOB

3aaq npodeccroHanbHOM MPAKTHYECKHUX padoT

JeSATEIIEHOCTH [IpencrasieHne yCTHBIX
coOOLIeHUH C Mpe3eHTaluei,
MTOJITOTOBJICHHBIX IO TMIEPEUHIO
UCTOYHUKOB,
PEKOMEHTIOBaHHBIX
penoaaBaTeneM

OK 04. OddextuBno | Temsr 1.1-1,5; 2,1- 2,6; OO6cyxaeHue 1Mo Bompocam

B3aMMOJIEHCTBOBATE U paboTath | 3 1-3 3; 4,1-4,5. JICKITUU B TIapax U MUHU
B KOJIJIEKTHBE X KOMaHE rpymmax
[IpencraBnenue pe3ynbTaToOB

MPaKTUYECKUX padoT

OK 07. CopeiictBoBathk | Temsl 4,2- 4,5; 5,1-5,2. OOGcyxaeHue 1Mo Bompocam
COXPaHEHHUIO OKpY>KaroIen JIEKIIUHU

CpeIbl, PEeCypcocOepeKESHUIO, 3arolHeHHE  CPABHHUTEIBHBIX
MIPUMEHSITh 3HAHUA Ta0JIHIL

00 W3MEHEHUN KJIMMAaTa, TectupoBanwue

TIPUHIIMIIBI OepeKIMBOTO YcTHBIN ompoc
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MIPOU3BO/ICTBA,
JIEUCTBOBATH
B UPE3BbIYANHBIX CUTYyALUAX

3¢ PEeKTHBHO

JIMKTaHT Ha WCIOJb30BAHUE
apryMEHTOB, OHMOJIOTHYECKOU
TEPMHHOJIOTHH U CUMBOJIUKH
NuauBunyanbHas
caMmocTosiTenbHast pabora
KontposnbHbIe pabOThI
Brimmonuenue 3aganui
IPOMEKYTOUYHOHN aTTECTaIluu

IIK. 1.2. IlpumeHSATH HOPMBI
npaBa sl pEHICHUs 3a/1a4 B
npodeccnoHaTBLHOMI
JESITeTbHOCTH.

2,1:25:44:43.

Pemenue 3amau
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