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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma yue6Horo npeamera OVII. 08 buonorusipaspaborana Ha OCHOBE:

— (eneparbHOTO TOCY/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEHETO
obmrero odpazopanus (nanee — ®I'OC COO);

— TPUMEPHON OCHOBHON 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEr0 OOIIero
obpazoBanus (naiee — [IOOIT COO);

— (eneparbHOTO TOCYIapCTBEHHOr0 00pa30BaTEILHOIO CTaHAapTa CPEIHETO
npodeccuonansHoro obpaszoBanusi (manee — DOI'OC CIIO) 35.02.15
Kunomnorus,

— yueOHoro miana nocneruaibHocTu35.02.15 Kunonorus;

— pabouedt mporpamMMbl  BOCHHUTaHUs 10  crneruaidbHocTH  35.02.15
Kunomnorus.

[Iporpamma yuebnoro mpeamera OVYIL. 08 buonoruspaspadborana B
cootrBeTcTBUM ¢ KoHIenuei npemnogaBaHus 0011e00pa30BaTeIbHBIX JUCHUILIAH C
y4eToM npodeccroHaIbHON HaIPaBJICHHOCTH mporpamMm CPEIHETO
npodeccroHaIbHOrO0 00pa30BaHMsl, pealM3yeMbIX Ha 0a3e OCHOBHOIO OOIIEro
oOpa3oBaHus, YTBEPKICHHOW pacropsbkeHueM MuHUCTEpCTBa  MPOCBEIICHUS
Poccuiickoit ®@eneparuu ot 30.04.2021 Neo P-98, Ha oOcCHOBaHMM TIHMCHhMa
JlemapramMeHTa rocyAapCTBEHHON MOJMTUKHU B cdepe cpeaHero npodeccuoHaaIbHOro
oOpa3zoBaHus # MNpodecCHOHANBHOrO OO0ydYeHus MHUHHCTEpCTBA MPOCBEUICHUS
Poccuiickoit @enepanu ot 30.08.2021 Ne 05-1136 «O HampaBlIeHUHM METOJMK
IPENOIABAHUS.

Conepxxanne  paboueid  mporpammbl 1o  mpeamery  OVIL. 08
buonorusipazpaboTrano Ha OCHOBE:

— CUHXpOHM3anuu  obOpaszoBarenbHbiXx  pesynbratoB  DPI'OC  COO
(IMYHOCTHBIX, peaMeTHbIX, MeTanpeaMeTHbiX) 1 @T'OC CIIO (OK, IIK) ¢ yuetom
npoGUILHON HANIPABICHHOCTH CIEIUATBHOCTH;

— UHTErpallii U MPEEeMCTBEHHOCTU cojepxkanusd no npeamety OVIL 08
buonorusiu congepxanus y4eOHBIX JUCIUIUINH, TpodeccuoHanbHbIX Moayieit ®I'OC

CIIO.

1.1. Mecto yueOHOro npeaMera B CTPYKTYype OCHOBHOM
o0pa3oBaTe/IbHOH MPOTrPAMMBI:

VYuebnniit npeqmer OVII. 08 buonorusiuzydaercs B o0mieoOpa3oBaTeIbHOM
LMKJIE OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl CPEIHEro0 MPOQPECCUOHATBEHOTO
obpazopanus (maiee — OOII CIIO) mo cnenmansaocTr 35.02.15 Kunomorus Ha 6a3e
OCHOBHOTO 00111eT0 00pa30BaHus C MOJYYCHUEM CPEIHEro 001Eero o0pa3oBaHusl.

Ha uzyuenue npeamera OVYII. 08 buonorusmo 35.02.15 Kunonorust oTBoauTCs

156 vacoB B cooTBeTCTBHH C YueOHBbIM I1aHoM 35.02.15 Kunonorus.

B mnporpaMme TCOPCTHUYCCKHEC CBCACHHA JOIIOIHAIOTCA IIPAKTHYCCKHMU
3aHATUAMHU B COOTBETCTBHU C y‘-Ie6HBIM II'TaHOM 110 CIICOHNAJIBHOCTH.
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IIporpaMma COIEp>KUT TEMATUYECKUN IUIaH, OTPAKAOLIUN KOJIMYECTBO YacoB,
BBIJICJIIEMOE HA U3YUYEHHUE pa3aesioB U TeM B pamkax npeamera OVYII. 08 buosorus.

Kontposps kauectBa ocBoenusa npeamera OVIL. 08 buomorusnmpoBOIWTCS B
IIPOLIECCE TEKYIIEr0 KOHTPOJISA U IIPOMEKYTOUHOU aTTECTALUU.

Texymuii KOHTPOJIb NPOBOAUTCS B MpeAesiax yueOHOro BpeMEHH, OTBEACHHOIO
Ha NPEIMET, KaK TPAaJAWLIHOHHBIMHM, TaK U WHHOBALIMOHHBIMU METOJAMH, BKIOYas
KOMIIBIOTEPHOE  TECTUPOBaHWE. Pe3ynpTaThl  KOHTPOJS  YUYMTBHIBAKOTCA  MPH
MTOJABEICHUH UTOTOB I10 IIPEAMETY.

[IpoMesxyTouHas aTrectalusi MPOBOAUTCA B (opMe B5K3aMeHa IO HUTOram
U3YyYEHUs MPEIMETA.

1.2. Tleau u 3a1a4u y4eOHOI0 NpeaMeTa

Peanuzauus nporpammel yueOHoro npenmera OVYII. 08 buonorusis ctpykrype
OOII CIIO nanpaBiieHa Ha TOCTHXKEHUE 1I€JH T10:

OoCBOCHUIO 0OpazoBarenbHbIX pe3yinbratoB ®I'OC COO: nuunoctheie (JIP),
metanpenmetneie (MP), npeametnsie yriayonennoro yposus (I1Py),

MOJIFOTOBKE OOYYalOUMXCsl K OCBOCHHIO OOMMX M TPOo(ecCHOHATbHBIX
komnereHiuit (naisee — OK, TIK) B cootBerctBum ¢ ®I'OC CIIO mo 35.02.15
Kunosorus.

B cootBercTtBuu ¢ IIOOII COO copepskanue mporpaMMmbl HampaBiI€HO Ha
JTOCTHXKEHUE CIIeAYIONINX 3a/1a4:

— OILICHUBATh POJIb OMOJOTUYECKUX OTKPBHITUNA U COBPEMEHHBIX MCCIIEIOBAHUIMA
B Pa3BUTHUU HAYKU U B MPAKTUUYECKON JEATEIHHOCTH JIIOJIEH;

— OIICHUBATh pOJIb OHOJOTUH B (HOPMUPOBAHUHM COBPEMEHHOW HAy4YHOM
KapTUHBI MUPA, IPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHUSI OMOJIOTUH;

—  yCTaHaBIMBaTh W  XapaKTEpPU30BaTh  CBSI3b  OCHOBOMOJIATAIONIUX
OMOJIOTMYECKUX TOHATUH (KJIeTKa, OpraHu3M, BHJ, SKOCHCTeMa, Ouocdepa) ¢
OCHOBOIIOJIATAIOIMMU TTOHATUSMU JPYTHX €CTECTBEHHBIX HAYK;

— OOOCHOBBIBATh CHUCTEMY B3TJIAJIOB HAa JKUBYIO TMPHUPOJY W MECTO B HEH
YelioBeKa, MPUMEHsS OWOJIOTHYECKHE TEOpPUH, YUEHUS, 3aKOHBI, 3aKOHOMEPHOCTH,
MMOHUMATh I'PAHULIBI UX TPUMEHUMOCTH;

— TPOBOAWUTH YUEOHO-HUCCIEAOBATEIBCKYIO JCSTENBHOCTh M0 OWOJOTHU:
BBIBUTATh THUIOTE3bl, IUIAHUPOBATh paboTy, OTOMpAaTh M MPeoOpPa3OBHIBATH
HEOOXOMUMYI0 HH(POpPMAIIMIO, TMPOBOJUTH OKCIEPUMEHTHI, HHTEPIPETHUPOBATH
PEe3yIbTaThI, AENaTh BHIBOABI HA OCHOBE MOJYYEHHBIX PE3YIbTATOB;

— BBIABJSITh U OOOCHOBBIBATH CYIIIECTBEHHBIE OCOOCHHOCTH PAa3HBIX YPOBHEM
OpraHu3aluu KU3HU;

— YCTaHaBIIMBATh CBSI3b CTPOCHUS U (PYHKIIMH OCHOBHBIX OHMOJOTHYECKUX
MaKpOMOJIEKYJI, UX POJb B MPOIECCaX KIETOYHOTrO MEeTaboIn3Ma;

— pemaTh 3a/1a4d Ha ONpEIENICHUE MOoCIea0BaTeIbHOCTH HyKiIeoTnaoB JIHK n
uPHK (MPHK), antukogonoB TPHK, mnocnenoBarenbHOCTM aMUHOKUCIOT B



MOJIEKYJIe OeKa, MPUMEHSISI 3HAHMSI O PEAKIHMsIX MAaTPUIHOTO CHHTE3a, TCHETUYECKOM
KOJie, MPUHIIUITC KOMIUIEMEHTapPHOCTH;

— JenaTh BBIBOABI 00 HM3MEHEHHSAX, KOTOpPBIC MPOM3OMIYT B Mpoleccax
MaTPUYHOTO CHHTE3a B CIIy4ae U3MEHEHUS MoCIeIoBaTeIbHOCTH HyKIeoTu 0B JIHK;

— cpaBHUBaTh (ha3wl JCICHUSA KJICTKW, pelaTh 3aJladyd Ha OINpEICICHHE U
CpaBHEHHE KOJIMYECTBAa TeHeTHYeckoro Mmarepuaia (xpomocom u JIHK) B kieTkax
MHOTOKJIETOYHBIX OPTaHU3MOB B Pa3HBIX (ha3ax KICTOYHOTO IUKIIA;

— BBISIBJISITH CYIICCTBCHHBIC MPHU3HAKKA CTPOCHHUS KIETOK OPraHM3MOB Pa3HBIX
[IAPCTB KMBOW HPUPOJIbI, YCTAHABIMBATH B3aUMOCBSI3b CTPOCHHS U (YHKIMIA dacTel
1 OPTaHOMJIOB KJICTKHU;

— 00OCHOBBIBaTh B3aMMOCBSI3b IUIACTUYECKOTO W IHEPreTHYCCKOTO OOMEHOB;
CpPaBHHUBATH MPOIIECCHI TNIACTUYECKOTO M YHEPTETUICCKOTO 0OMEHOB, TIPOUCXOISAIIIUX
B KJICTKaX HBBIX OPTaHU3MOB;

— ONPEEIIATh KOJIMYECTBO XPOMOCOM B KJIETKaX PACTEHUH OCHOBHBIX OTJICIIOB
Ha Pa3HbIX dTamax >KU3HECHHOT'O IMKJIa;

— pelmiaTh reHeTHYSCKUEe 3a7a4d Ha JUTUOPHIHOE CKpPENIMBaHUE, CIEITICHHOES
(B TOM YHCIIe CIETTICHHOE C ITOJIOM) HAacCJIeJOBaHHEe, aHAIM3UPYIOIIEe CKPEIIMBaHUE,
NPUMCHSS  3aKOHBI  HACJICJACTBEHHOCTH W 3aKOHOMEPHOCTH  CIICTUICHHOTO
HaCIIeJIOBaHUS;

— pacKpbiBaTh MPUYUHBI HACIICACTBCHHBIX 3a00JIEBaHHUN, apryMEHTHPOBATH
HEOOXOIMMOCTh MEP MPEAYNPEIKACHUS TAaKUX 3a00JICBAHMI;

— CpaBHUBATH Pa3HbIE CIIOCOOBI pa3MHOKCHHSI OPTaHU3MOB;

— XapaKTepHU30BaTh OCHOBHBIC ATAIbl OHTOT€HE3a OPraHU3MOB;

— BBUIBJIIATh TPUYMHBI W CYIIECTBEHHBIC NPU3HAKH MOIUPUKAIMOHHON U
MYTaIlMOHHON N3MEHYMBOCTH; 00OCHOBBIBAThH POJIb H3MEHUYUBOCTH B €CTECTBEHHOM U
HCKYCCTBEHHOM OTOODE;

— 000CHOBBIBATh 3HAYCHHE PA3HBIX METOJOB CEJEKIMH B CO3aHUU COPTOB
pacTeHui, TOpPOJ] )KUBOTHBIX M MITAMMOB MHKPOOPTaHU3MOB;

— 00OCHOBBIBATh MIPHYMHBI U3MEHIEMOCTH ¥ MHOTOOOPa3usl BUIOB, IPUMEHSIS
CUHTETUYCCKYIO TCOPHIO SBOJTIOIHH;

— XapakTepu30BaTh TOMYJSAIHIO KaK EIWHHIY OBOJIOIHMH, BHJI Kak
CHUCTEMAaTHYECKYI0 KaTeTOPHUIO U KaK PE3yJIbTaT IBOJIOLNH;

— YCTaHABJIUBATH CBSA3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBI;

— COCTaBIIATh CXEMBI IEPEHOCa BEIIECTB W JHEPTHH B JKOCHCTEME (CETH
MUTAHHS), IPOTHO3UPOBATh X U3MEHEHUS B 3aBHCHMOCTH OT M3MEHEHHS (PaKTOPOB
Cpensl;

— apryMEHTUPOBATH COOCTBEHHYIO TIO3HIIHIO TI0 OTHOIICHUIO K YKOJIOTHYSCKAM
mpo0emMaM U TIOBEICHHUIO B IPUPOJTHON CPEJIE;

— O00OCHOBBIBaTh HEOOXOJIUMOCTh YCTOWYHBOI'O Pa3BUTHS KaK YCIIOBHUS
coxpaneHus: onocdepsr;

— OICHUBATh NPAKTHYECKOE W OITUYECKOEC 3HAYCHHUE COBPEMEHHBIX
UCCJICJIOBAaHUI B OWOJIOTUH, METUIIMHE, YKOJIOTHH, OMOTEXHOJIOTHH; OOOCHOBBIBATH
COOCTBEHHYIO OIICHKY;

— BBIBISIT B TEKCTE OWOJOTMYECKOr0 COJCpXKaHHUS MpodieMy u
apryMEHTHUPOBAHHO €€ OOBSCHSTH;



— TPEACTaBIATh OMOJOTMYECKYI0 HUH(POpMAIMI0O B BUJIE TEKCTa, TaOJIUIBI,
CXeMbl, rpauka, JuarpaMMbl U J€laTh BbIBOJBI HAa OCHOBAHUM IPEICTaBICHHBIX
JaHHBIX; NpPeoOpa3oBbIBaTh Trpauk, TaOJUIy, JUArpPaMMy, CXEMY B TEKCT
OMOJIOTMYECKOTO COIepKAHUS

B mpomecce ocBoenusst mnpeamera OVYIL. 08 buonorusy oOydaromuxcs

1[eJICHANpPaBIeHHO (HOPMUPYIOTCSI YHUBEpCaJIbHbIE YueOHbIE HaeUCTBUSA (manee —
YY), Brmaouas ¢GopMupoBaHHE  KOMIETEHIMM B  oOjactu  y4eOHO-
UCCJIEeI0BATENCKOM M TMPOEKTHOW JAESATENbHOCTH, KOTOpPbIE B CBOIO OYepellb
o0ecreynBaloT MNPEeeMCTBEHHOCTh (opMmupoBaHus oOumx kommnereHuud OI'OC
CIIO.

dopmupoBaHue YV OPUEHTUPOBAHO Ha npodeccroHagbHOe
caMoOIIpeieNIeHne 00yJarouuxcs, pa3BUTHE 0A30BBIX YNPABICHUYECKUX YMEHHUH MO
IUTAHUPOBAHUIO U MMPOSKTUPOBAHHUIO CBOETO MPO(PECCHOHATBEHOTO OYYIIETrO.

1.3. O0masi xapakTepuCTHKA Y4eOHOr0 NpeaMeTa

[Ipenmer OVII. 08 buonorus nzydaercs Ha yriyOoJIeHHOM ypOBHE.

IIpenmer OVIL. 08 buosnorus wuMeeT MEXKIUCIUIUIMHAPHYIO CBSI3b C
npeaMeTaMu 00Ie00pa30BaTEILHOTO U JUCIUIUIMHAMU OO0IIenpodeCcCUOHATBEHOTO
mukia: OVYIL 07 Xumusa, OIl. 02 Anatomuss 1 (U3UOJIOTHS JKMBOTHBIX, a TaKKe
MEXIUCIUIUTMHApHBIME Kypcamu (anee - MJIK) mpodeccuonansroro mukina: MJIK
02.01 Texnuka U MeTOABI pa3BeAeHUS COOAKU MPOPECCHOHATBHBIMU MOAYJISIMU
(manee — [IM) IIM. 02 Pa3Benenue u cenekius cooak.

[Ipemmer OVYIIL.08 buosorusiuMeer MEKTUCIUILTIMHAPHYIO CBS3b CydeOHOMU
TUCTIMITTHHON «O0II1e KOMIETEHITUH MPodecCuoHaIa»o0IenpodeccCHoOHaIBPHOTO KA
B YaCTU pa3BUTUSl YMUTATEIbCKOM, €CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH, a TaKXke
dbopMupoBaHus  OOmMX KOMIETEHIMH B cdepe paborel ¢  uHPOpPMAIHEH,
CaMOOpPraHHU3alUY U CAMOYIIPABIIEHUS], KOMMYHHUKAIUH.

CopepxaHue  TpeaMeTa  HANpaBlI€HO HAa  JIOCTHXKEHHE  JIMYHOCTHBIX,
METaNpeAMETHBIX U TPEIMETHBIX PE3yJIbTaTOB 00yueHUs, periaMmeHTHpoBaHHbIX OI'OC
COO.

B mpoduinbHYI0 COCTaBISIIONIYIO MO TPEAMETY BXOIUT MPO(EeCcCHOHATEHO
OPHEHTHUPOBAHHOE COJNIEp)KaHUE, HEoOXoauMoe st (OPMHUPOBAHUS y OOYUAIOIIMXCS
00X 1 Mpo(hecCHOHATFHBIX KOMITETCHITUH.

B mensx moaroroBku oOywaromuxcs K Oyaymiedt  mpodeccroHambHON
JeSTEeNbHOCTH Tpu wu3ydeHun ydeOHoro mnpenmera OVYIL 08 buomorumsiocoboe
BHHMAaHUE YJEseTCS TOMY, YTO B CHUCTEME €CTECTBEHHO-HAyYHOTO OOpa30oBaHMs
Owonoruss Kak yd4YeOHBIH MpeaMeT 3aHUMaeT BaXHOE MECTO B (HOPMHUPOBAHHH:
HAay4YHOM KapTUHBI MHUPA; (DYHKUMOHAJIBHOM TIpPaMOTHOCTH, HEOOXOIUMOW MJis
MOBCEJIHEBHOM >KM3HM; HABBIKOB 370pOBOr0 M 0€30MacHOro ISl 4elioBeKa U



OKpyXarolen cpeabl o0pa3a KU3HU; DKOJIOTMYECKOTO CO3HAHUS; LIEHHOCTHOTO
OTHOIIEHUS K KMBOM MPHUPOJAE U YEIOBEKY; COOCTBEHHON MO3HUIIMHU MO OTHOUIEHUIO K
Ouonornyeckoil HMHQpOpMalMU, MOJy4aeMOW M3 pPa3HbIX HCTOYHUKOB. M3ydeHue
Ouonorun  co3zmaer  ycioBus s GOPMHMpPOBAaHUA Y  OOy4aroluxcs
WHTEJUICKTYaJbHbIX, TPaXIaHCKUX, KOMMYHHUKAIIMOHHBIX U HUHPOPMAIMOHHBIX
KOMIIETEHIIUN.

OcBoeHue mnporpaMmbl MO OMOJIOTMM OOECIIEYUBAET OBJIAJCHHE OCHOBAMH
y4eOHO-UCCINEOBATENbCKON  NIEATETbHOCTH, HAYYHBIMM  METOJAMU  PEIICHUS
Pa3IMYHBIX TEOPETUYECKUX U MTPAKTUUECKUX 3a/1a4.

N3yyenue Ouonoruu Ha yriyOJIEHHOM YypOBHE OOecneuMBaeT: MPUMEHEHHE
NOJIYYEHHBIX 3HAHUW JJIsl pElIeHUs MPaKTUYECKUX U Y4eOHO-MCCIEeI0BATEIHbCKUX
3aJa4 B W3MEHEHHOW, HECTAaHJAapTHOM CUTyallud, YMEHUE CUCTEMATHU3UPOBAaTh M
00001IaTh TOJy4YEHHbIE 3HAHMS; OBJIAJACHHE OCHOBAMH HCCIIEIOBATEIbCKON
JEeSTENbHOCTH OMOJIOTMYECKOW HAIMpPaBIEHHOCTH W TPaMOTHOTO OQOpMIIEHUS
NOJIYYEHHBIX PE3yIbTaTOB; pa3BUTHE CIOCOOHOCTH MOJEIUPOBATH HEKOTOPHIE
O0OBEKTHI M MPOIECCHI, MPOUCXOMSIINE B KUBOM mpupone. M3yuenue npeamera Ha
yriayOJeHHOM ypOBHE TMO3BoJiAeT (GOpPMHpPOBATH Yy OOydYaloIIUXCS YMEHHE
aHaJM3MpPOBAaTh, MPOTHO3UPOBAaTH M OLEHUBATh C TO3WULHUHM SKOJOTMYECKOU
0€30MacHOCTHU MOCJIEICTBUS IEATETLHOCTH YeJIOBEKa B SKOCUCTEMAX.

B nporpamme no nmpeamety OVII. 08 buosiorus, peanyuzyeMoil pu MOAroTOBKE
Oo0yJalImuxcsi MO CHeNUaIbHOCTH, NPOPUILHO-OPUEHTUPOBAHHOE COJACpIKAHUE
HaXOJUT OTPaKEHUE B TEMaX:

Tema 3.1. 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH.

1.4. Ilnanupyemble pe3yJbTaTbl OCBOCHHSI Y4eOHOT 0 IIpeaMeTa

B pamkax mnporpamMMmbl ydeOHOro mnpeaMera BHOJOrHsi 0OO0yJarOUIUMHCS
OCBaMBAIOTCS JIMYHOCTHBIE, MeETAlpPEAMETHBIE U TPEIMETHBIE pe3yJIbTaThl B
cootBeTcTBHH ¢ TpeboBaHusaMu ®I'OC cpeanero oOiero oOpa3zoBaHus: TNIHOCTHHIE
(JIP), meranpenmetnsie (MP), mpeamerHbie Ayl yriiyOJI€HHOTO YpPOBHSI M3Yy4YE€HUS

(ITPy):

IInanupyemMble pe3yJibTaTbl 0CBOCHHS Yy4eOHOI0 NMpeAMeTa BKJIYAIOT:

JInunocrubiepesyabTarsl (JIP)

JIP 04 c(OpMHUPOBAHHOCTbh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOM MPaKTHKH, OCHOBAHHOTO Ha JUANOTe KYJIbTYp, a
TaKXXe Pa3InYHbIX (POPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHNE CBOETO MECTa B
MOJIUKYJABTYPHOM MHpE




H.]IaHl/IpyeMble pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro npeamMeTra BKJIAN4YaT:

JIP 05

c(OPMHPOBAHHOCTH OCHOB CAaMOPa3BUTHI U CAMOBOCIIUTAHHUS B COOTBETCTBHH C
00I11e4eI0BEUECKUMU LIEHHOCTSAMH U HJI€aJlaMU IPaXkJaHCKOTO 00IIECTBa;
TFOTOBHOCTb U CLIOCOOHOCTb K CAMOCTOSITEIIbHON, TBOPYECKOW U OTBETCTBEHHOMN
JEATENBHOCTH;

JIP 07

HaBBIKH COTPYAHUYECTBA CO CBEPCTHUKAMH, JIETHMH MJIAJIIIETO BO3PACTa,
B3pOCIBIMU B 00pa30BaTeIbHOM, 00IIECTBEHHO TOJIE3HOH, yueOHO-
HCCIEA0BATENIBCKOM, IPOEKTHOM U APYTUX BUJAX AEATEIbHOCTH

JIP 11

TIPUHATHE U PEATM3AIUIO IIEHHOCTEN 3/I0pPOBOTO M 0€30MacHOT0 00pasa KHU3HH,
MOTPEOHOCTH B (PU3NYECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-
03JIOPOBUTEIILHOM E€ATEIBHOCTBIO, HENIPUATHE BPEAHBIX IPUBBIUEK: KYpEHHS,
YIOTPEOICHUS AJIKOTOJIs, HAPKOTHKOB;

JIP 12

OepeXHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHKE K (pU3rueckoMy u
MICUXO0JIOTMYECKOMY 3/10POBbIO, KaK COOCTBEHHOMY, TaK U JPYTUX JIIOJEH, yMeHHEe
OKa3bIBaTh MEPBYIO MOMOIIIb

JIP 13

OCO3HAHHBIN BEIOOD Oymymien mpodeccun 1 BO3MOKHOCTEN peain3aIiiu
COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIICHHE K MPO(ecCHoHaTbHO M
NESTETFHOCTH KaK BO3MOYKHOCTH YYaCTUS B PEIICHUU JTUYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHBIX, OOIIEHAIIMOHATIHHBIX TTPOOIEM

JIP 14

c(OPMHUPOBAHHOCTh ~ JKOJIOTHYECKOTO  MBIIUICHUS, TOHWUMAaHHUS  BIMSHHS
COIMAJTHO-9KOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHOM M COIUATBHOM
CpelIbl; TPUOOPETEHNE OTIBITa 3KOJIOT0-HAIIPABICHHOH JIeATEIIBHOCTH

IIpenmeTHbIe pe3yabTAaThI YIiay0JaeHHbl ypoBeHb (I1Py)

TPy 01

chOpMUPOBAHHOCTh  CHCTEMBbI ~ 3HAaHUH 00  OOmMMX  OMOJIOTHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHIX

TPy 02

c(hOpMUPOBAHHOCTh YMEHUH HCCIIEA0BATh M AaHAJIM3UPOBATH OMOJIOTMUYECKUE
0OBEKTBI U CUCTEMBI, OOBSICHATh 3aKOHOMEPHOCTH OMOJIOTHYECKHX MTPOIIECCOB H
SIBJICHUH; TPOTHO3UPOBATh TOCIIEACTBUS 3HAUMMBIX OHOJIOTHYECKUX
HUCCIIEIOBAHUI

TPy 03

BJIaJICHUE YMEHUSIMH BBIJIBUTATh THUIOTE3bl HA OCHOBE 3HAHUI 00
OCHOBOTOJIAral0IIUX OUOJIOTUYECKUX 3aKOHOMEPHOCTAX U 3aKOHAX, O
MIPOUCXOXKICHUU U CYIIIHOCTH JKM3HH, INI00ABHBIX H3MEHEHHIX B Onocdepe;
MIPOBEPSATH BHIIBUHYTHIE TUIIOTE3bI SKCIIEPUMEHTATLHBIMU CPEICTBAMU,
dbopMynupys Leib Uccae0BaHUs

[1Py 04

BIIaJICHUE METOJIaMU CaMOCTOSITENIbHOM MOCTAHOBKH OMOJIOTUYECKUX
SKCIIEPUMEHTOB, OMMCAHUSI, aHATIN3a U OLIEHKU JIOCTOBEPHOCTH MOJYYEHHOTO
pe3ynbTaTa

TPy 05

c(hOpPMUPOBAHHOCTH YOKICHHOCTH B HEOOXOAMMOCTH COOIOICHHS 3 TUYECKUX
HOPM U DKOJIOTUYECKUX TPeOOBAHUY MPU MPOBEACHUN OMOIOTHIECKUX
HCClIeJOBaHUN




MeranpenMeTHbIE pe3yJbTaThl OCBOEHHUS 00pa30BaTENIbHOW IMPOrpaMMBbl
HAXOJSIT CBOE OTPAKEHHE B OBJIAJICHUN YHUBEPCAIbHBIMU YU€OHBIMU ACHCTBUSIMU:

Buabi IMoka3arenb ocBoenust YY/I coranacuo ®I'OC COO

YHHBEPCAJbHBIX

y4eOHBIX

aercTBUil

dIrocC Coo

YHuBepcanbHble | a) 0a30BbIC JIOTHUECKUE JICHCTBUSA:
yaeOHbIC CaMOCTOSITEIIBHO (POPMYITHPOBATH U aKTYATM3UPOBAThH IPOOIIEMY,
MO3HABATENIbHBIE | paCCMaTPUBATh €€ BCECTOPOHHE;
JCUCTBUS yCTaHABIIMBATh CYIICCTBCHHBIN NIPU3HAK WJIM OCHOBAHUS JIJIsl CPABHEHUS,

Kkiaccuukanuu u 00001IeHUS;

OTIPEICIIATH ENIH JIeATSILHOCTH, 331aBaTh MapaMeTPhl M KPUTEPHH UX
JOCTHIKEHHS;

BBISIBIISATH 3aKOHOMEPHOCTH Y TIPOTHBOPEYHS B PACCMATPUBAEMBIX SBJICHHSIX;
BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTD, OIICHHBATh COOTBETCTBHE PE3YIHTATOB
TIEJISIM, OIICHUBATh PUCKH TIOCIIEACTBHIA IS TEIILHOCTH,

pa3BHBaTh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX POOIIeM.

0) 0a30BBIC UCCIEIOBATEIIBCKUE JCHCTBUS:

BJIaZICTh HABBIKAMUA y‘Ie6HO-HCCHeJIOBaTeHBCKOﬁ u HpOGKTHOI\/’I JCATCIBbHOCTH,
HaBBIKaMU pa3pelieHus mpooiem;

CIIOCOOHOCTH ¥l TOTOBHOCTD K CAMOCTOSTEIIBHOMY ITOUCKY METOJI0B PEIICHUS
MMPAaKTUYCCKUX 3aaa4, MPUMCHCHUIO PA3JIMYHBIX METOIO0B IIO3HAHMA,
OBJIaICHUC BUJAMU ACATCIIBHOCTH 110 MOJYUCHHUIO HOBOT'O 3HAHM, €TI0
MHTEPIPETAIHH, TIPEOOPA30BAHHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU4ECOHBIX
CUTYallUsIX, B TOM YHCJIC MTPH CO3IaHUH Y4EOHBIX H COIMATBHBIX MPOCKTOB;
(dhopMupOBaHHE HAYYHOTO TUIIA MBIIUICHUS, BIIaJICHUEC HAYIHON
TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHSATHSIMH U METOJIAMH,

CTaBUTH U (POpMYyTUPOBATH COOCTBEHHBIC 3a/1aUl B 00pa30BaTeIbHON
JEeSITETPHOCTH U )KU3HEHHBIX CUTYAIUSX;

BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJIHM3UpOBATh 3aj1auy,
BBIJIBUTATh THIIOTE3Y €€ PEUICHUS, HAXOUTh apryMEHTHI JIJISl TOKa3aTellbCTBA
CBOMX YTBEP)KIICHHIA, 33]]aBaTh TIapaMeTPhl M KPUTCPUH PEIICHUS;
aHAJM3UPOBATh MOJYYCHHBIC B XOJ€ PCUIICHHS 33a]]au Pe3yJIbTaThI,
KPUTHYECKH OI[CHUBATH MX JIOCTOBEPHOCTH, IPOrHO3UPOBATH N3MECHEHHE B
HOBBIX YCJIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHTYaIUsIM, OIICHHBATh MPHOOPETEHHBIHN OIIBIT;
pa3pabarbIBaTh IJIaH PEUICHUS IPOOJIEMBI C YIETOM aHAIHM3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUATBHBIX PECYPCOB;

OCYIIECTBIISATH IIEJICHAIIPABIICHHBIH IMOWCK IEPEHOCA CPECTB U CIIOCOO0B
JeUCTBUS B PO(ECCHOHATBHYIO CPELY;

yYMETh TICPEHOCUTh 3HAHUS B O3HABATEIIBHYIO M MPAKTHYECKYIO 001aCTH
KHU3HEICATCILHOCTH;

yMeTb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00TIacTe;
BBIJIBUTATh HOBBIC UJICU, TIpeIaraTh OPUTHHAIBHBIE TIOJXOAbI U PEIICHHUS,;
CTaBUTH MPOOJIEMBI U 33]a4UH, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

B) paboTa ¢ uHpopmanuei:

BJIa/IeTh HaBBIKAMU IOJTy4eHUs1 HHPOPMAIUU U3 UICTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEJIBHO OCYILECTBIIATh MOUCK, AHAIN3, CUCTEMAaTHU3allUI0 U
MHTEpIpeTanuio nHPOPMAaLUU Pa3IHUHBIX BUJOB U (OPM Mpe/ICTaBICHHUS;
CO3/1aBaTh TEKCTHI B Pa3IUYHBIX (popMaTax ¢ yueToM HazHaueHUs HH(OpMaIUu
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U 1IeJIEBOM ayJAUTOPUH, BEIOUPAst ONTUMANIBbHYIO (DOPMY MPECTABICHUS U
BU3yaJIHU3aliy;

OLIGHUBATh JJOCTOBEPHOCTb, JIETUTUMHOCTh HH(OPMAIIHH, €€ COOTBETCTBUE
MIPABOBBIM U MOPAJIBHO-3TUYECKUM HOPMaM;

UCIOJIb30BaTh CPEACTBAa HHPOPMALMOHHBIX 1 KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX
OpraHM3alMOHHBIX 33Ja4 ¢ COOII0IeHnEM TPeOOBaHUM SPrOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, IPABOBBIX U ATUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON OE€301TaCHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUSA U 3AIUTH HH(OPMAIIH,
MH()OPMAMOHHON OE30IMACHOCTH JTMYHOCTH.

YHuBepcanbHbIe
KOMMYHUKATUBH
pIe JIeHCTBUS

a) oOmeHue:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCeX cepax KU3HU;

pacro3HaBaTh HeEBepOAJIbHBIE CpEACTBAa OOIIEHUs, TMOHUMATh 3HAYCHUE
COITMAIPHBIX 3HAKOB, PACMO3HABAaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYaIlud U
CMSTYATh KOH(QIHKTHI;

BIIAJIETh PA3IUYHBIMU CIIOCOOAMH OOIICHUS M B3aMMOICHCTBHUS;
apryMEHTHPOBAHHO BECTH JAHAJIOT, YMETh CMATYATh KOH(QIMKTHBIE CUTYaIIUH,
pa3BepHYTO M JIOTMYHO H3JaraTh CBOIO TOUKY 3PEHHSI C HCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

0) coBMecTHas ACSITEIHHOCTD:

IIOHUMATh U UCITIOJIB30BATh Hpel/IMYH_[eCTBa KOMaH,}IHOI\/’I 158 HHJIHBH}IyaHLHOfI
paboThI;

BBIOMpATh TEMATHUKY U METO/Ibl COBMECTHBIX JEHCTBHI ¢ yd4EeTOM 00IIUX
WHTEPECOB, M BO3MOXKHOCTEH KaXK/I0TO WICHA KOJIJICKTHBA,

MIPUHUMATD 1€ COBMECTHOM EATEIbHOCTH, OPraHU30BBIBATh U
KOOPJIMHUPOBATh AEHCTBUS O €€ JOCTH)KEHUIO: COCTABIISITh IIJIaH ACHCTBUMH,
pacrpeiensaTh poJIM ¢ Y9IeTOM MHEHUM Y9aCTHUKOB 00CYXIaTh pPe3yIbTaThl
COBMECTHOM paboTHI;

OIIEHUBATh KA4e€CTBO CBOETO BKJIAJa M KaXKJ0TO y4aCTHUKA KOMAaH bl B OOt
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeJiaraTh HOBbIC MPOEKTHI, OLICHUBATh UACH C IMO3UIIMH HOBU3HBI,
OPHUTMHAJILHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

KOOPJAMHHUPOBATH U BHITIOJHATH pa0OTY B YCIOBHIX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHPOBAHHOTO B3aMOJICUCTBUS;

OCYIIECTBJISATh MMO3UTUBHOE CTPATETMYECKOE IMOBEICHNE B PAa3IMUHBIX
CUTYaIMX, TPOSBIISATH TBOPUECTBO U BOOOpaK€HUE, ObITh MHUIIUATUBHBIM.

YHuBepcanabHbIe
peryiasTUBHbIE
JNIENCTBUS

a) caMOOpraHM3aLus:

CaMOCTOSITEJIbHO OCYIIECTBIATh IO3HABATENbHYIO JAEATENbHOCTb, BBIABIATH
npobsemsl, CTaBUTb W (opMyaupoBaTb COOCTBEHHbIE  3aJjauyd B
00pa3oBaTesIbHON AEATEIbHOCTU U AKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIBHO COCTABJIATH IIJIaH PEIIEHUS POOJIEMBbI C YIETOM UMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciMpsATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MTPEOYTECHHH;
JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTDH 32
pelIeHue;

OLIEHUBATh IPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (OPMHUPOBAHUIO M NPOSIBICHUIO IIUPOKOW HpyIULIHU B
pa3HbIX OOJIACTSX 3HAHUM, MOCTOSIHHO TOBBIIATh CBOW 0Opa3oBaTENbHBIM U
KYJIBTYpPHBIH YPOBEHb.

0) CaMOKOHTPOJIb:
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JIaBaTh OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIaJICTh HABBIKAMH MMO3HABATEIHHOHN pedIeKCUU KaK 0CO3HAHMS COBEPIIAEMBIX
JEUCTBUN U MBICIIMTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHU;
UCIIOJIb30BaTh NMpPUEMBbl Pe(PICKCHH IS OLCHKH CUTYaIlH, BHIOOpAa BEPHOTO
peuenus;

YMETb OLEHMBATh PHUCKM M CBOEBPEMEHHO IIPUHUMATHh pELIEHUA MO0 HX
CHUKEHUIO;

B) SMOIIMOHAJILHBIN HHTEIUIEKT, MPEIIOoIararomnii copMUpOBaHHOCTb:
CaMOCO3HAHU$, BKJIIOYAIOILIEr0 CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJETh HAIpaBJIEHUS pa3BUTUS COOCTBEHHON SMOLIMOHAIbHOMN
cdepsbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJINPOBAHUsS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJEHUE, CIIOCOOHOCTh aJalTUPOBAThCA K
SMOIIMOHANBHBIM M3MEHEHMSIM U TMPOSIBIATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKJIIOYAIOLIEH CTPEMIIEHHE K JOCTHKECHMIO LEIU U
ycrexy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHUE NEHCTBOBATh, UCXOMAS U3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIIMOHAIBHOE COCTOSTHHE
JPYTUX, YIUTHIBATh €r0 MPU OCYLUIECTBICHUH KOMMYHHKAIMH, CIIOCOOHOCTD K
COYYBCTBHIO U CONEPEIKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBATH OTHOLICHUS
C JpYrMMH JIOAbMH, 3a00THTBCS, MpPOSBIATE HMHTEPEC U pa3pelaTh
KOH(JIMKTHI;

T') MPUHSTHE ce0s U IPYTHUX JTFOJICH:

MPUHUMATPH ce0sl, MOHUMas CBOM HEJAOCTATKH U JIOCTOMHCTBA,;

MPUHAMATh MOTHUBBI M apTyMEHTHI JPYrUX JIIOJCH NpU aHAIHM3€ Pe3ylIbTaToB
IS TEITbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO IPYTUX JIFOJICH HA OMINOKH;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C TIO3HUIIUU JPYTOTO YEIIOBEKa.

B mpouecce ocBoenuss mnpeametaOYIL. 08 buosorusy ob6yyaronmxcs
EJICHANPaBIEHHO (OPMUPYIOTCS YHUBEpCalbHbIE Y4eOHbIE NEWUCTBHS, BKIIOYas

dbopmupoBanue

KOMIICTCHITUH, o0yyJaromuxcs B obnactu y4eOHO-

HCCIIEIOBATEIIbCKOM M IIPOEKTHOM JAEATENIBHOCTH, KOTOPbIE B CBOK OYEpelb
o0ecreunBaOT MPEeMCTBEHHOCTh (opmupoBanus oOmux kommereHmuii OI'OC

CIIO.
Buabl yHuBepcaabHbIX y4eOHBIX Koabl HanmenoBanune OK
aercTBHii OK (B coorBercTBUHU ¢ PI'OC CIIO no
o1rocC COO 36.02.01 Berepunapus)
[To3naBarenbHble yHuBepcanbHble yueOHble | OK 01 | OK.01. Ilonumars  cymHoCTh |
nevictBus (popMupoBaHre cOOCTBEHHOM OK 02 | conmanpHyO 3HAYMMOCTD CBOEH

00pa3oBaTeNbHOI cTpaTeruu, CO3HATEIbHOE
(dhopmMupoBaHKe 00pa30BaTEIBHOTO 3aMPOCa)

Oymymiet npodeccuu, MposBIATh K HEel
YCTOMYMBBIN UHTEPEC .

OK 02. OpranuzoBbiBaTh COOCTBEHHYK
JIEATENbHOCTD, BHIOUPATh  THUIIOBBI
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METOJbI M CIOCOOBI  BBITIOJHEHHU]
npo(hecCHOHATIBHBIX 33/1a4, OLICHUBATH M]
3(heKTUBHOCTD 1 KaYECTBO;

KoMMyHHKaTUBHBIE YHUBEPCAIBHBIE OK 04 |OK 04. OcymectBiasith IOUCK U
yueOHbIe IeHCTBUS (KOJUIEKTUBHAS H OK 05 | ucnonb3oBaHue uHpopMaruu,
VHIUBUIyAJIbHAS IEATEIIbHOCTD JUIsl OK 07 | HeoOxomumoii st 3P PEeKTUBHOTO
pelieHns yueOHbIX, I03HABATEIbHbIX, OK 09 | BemosnHEHHs TPOEeCCHOHATBHBIX 3371,
HCCIIEIOBATENIbCKUX, IPOEKTHBIX, npo(hECCHOHATIBHOTO W JITYHOCTHOTO
npodeccCHOHABHBIX 33/1a4) pa3BUTHS
OK 05. Hcnonb30Bath
08 UH(POPMAIMOHHO- KOMMYHHKAIIMOHHBIE
TEXHOJIOTMM B MpOo(eccCHOHATbHOM
JEATENTBHOCTH .
OK 7 - bparp Ha ceOst OTBETCTBEHHOCT
3a paboty YJICHOB KOMaH]/TE
(TTO TYMHEHHBIX), 3a pe3ynbTa
BBITIOJIHCHMUS 3aJaHHIA;
OK 9 OpuentnpoBarbCsi B 4aCTOM CMEH
TEXHOJIOTHIA B po(HeCCHOHATHHO]
JIeATENTbHOCTH;
PerynstuBHble yHUBEpcalbHbIE ydeOHBIE OK 03 | OK 03. IIimanupoBaTs 1
neiicTBus (1enemnoaranue, wianupoanne, | OK 08 | peann3oBbIBaTh COOCTBEHHOE

PYKOBOJICTBO, KOHTPOJIb, KOPPEKITHS,
MOCTPOCHHE WHANBUIYATbHOM
00pa3zoBaTeIbHON TPACKTOPHH )

poeCCHOHAIIBPHOE U JTMYHOCTHOE
pa3BUTHE, TPEANPUHUMATEITHCKYIO
JEATETLHOCTD B TPO(heCcCHOHATbHO M
chepe, UCTIOTB30BATh 3HAHUS TIO
(brHaHCOBOW TPaMOTHOCTH B
Pa3INYHBIX KU3HCHHBIX CUTYaIUsIX
OK 08. Mcnonb30BaTh CpeacTBa
(bU3UIECKON KyIbTYPBI IS
COXpaHEHUS W YKPEIUICHHS 3I0POBbS B
npoiiecce nmpohecCuoHaATbHON
JEATETBHOCTH | IO ICPIKAHUS
HE00X0IMMOT0 YpOBHS (hrU3MUECKOi

HOATrOTOBJIICHHOCTHU
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B umensx mnoaroroBku oOydwaroumxcss K Oyaymed mnpodeccruoHaabHON
NeATEeNIbHOCTH TpU n3yueHuu yueonoro npeamera OVYIIL. 08 buonorusizakiaapiBaetrcs
ocHoBa s (opmupoBanus IIK B pamkax peanuzamun  OOIl CIIO 1o
crienaibHoCcTH KrHonorus

Koan! IIK ‘ HaumenoBanue IIK (B coorBercTtBru ¢ ®T'OC CITO no 35.02.15 KunoJsiorus)

PasBenenue u cenexmmsa codax

IK 2.3. 3aKperIsaTh xKejaeMble paboure U MOpOAHbIE KaueCTBA B IOCIIEYIOINX OKOJICHHSIX, B
TOM UHCJIE C IPUMEHEHNEM MHOPUMHTA U TeTepo3nca

IIK 2.4. [TpuMeHATh TEXHUKY U pa3IUYHbIC METObI Pa3BEICHUS COOAK
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2. OFEM YUYEBHOI'O IIPEJMETA U BUJbl YYEBHON PABOThI

Bun yueOHoi#i paGoThl O0bem B yacax
O0beM 00pa3oBaTe/IbHON MPOrpaMMbl YUeOHOr0 nmpeaMera 156
OcHOBHOe coJep:KaHHe 124
BT. U..

6 78
TEOpPETHUECKOE O0yIEeHNE
ab0paTOPHBIE/TIPAKTHYECKUE 3aHATUSI/KOHTPOJIbHAs paboTa 60
caMOCTOsITeNIbHAs padoTa 10
IIpo¢eccnoHa/IbHO OPHEHTHPOBAHHOE COACPKAHUE 24
BT. U..

6 14
TEOpPETHUYECKOE O0yICHNE
1ab0paTOPHBIC/TIPAKTHUECKUE 3aHATUS 10
IIpoMe:xxyTOo4YHast aTTECTALIUA:
KOHCYJIbTAUMs 4
IK3aMeH 4
NuauBUaya bHBIH MPOEKT, BCET0 39
B T. 4. CaMOCTOsITeIbHas paboTa 39

B pamkax yuebnoro mpeamera OVYIL. 08 buonoruss BbINOTHSIETCS

HHAUBHAYAJIbHBII mpoekT B o0beMe 39 4dacos,
CaMOCTOSITEIbHOE U3YUYEHHE
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3. COAEPKAHUE U TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O IPEJIMETA BUOJIOI'US

HaumenoBan Conepxxanue yueOHOro MarepuaJa, JJabopaTopHblie u Oo6bem Kon Kon HanpasBienus
ue pa3feioB | NpaKTH4yeckue padoThbl, cAMOCTOsATE]bHAsI paboTa 00y4yarommxcs, B yacax o0pa3oBar. | o0Opa3oBaT. | BOCIHTATe/lb
U TeM KypcoBasi padoT (IIpoeKT) pe3yJbTaTta | pe3yJbTara | HOH padoThl
(ecnu npedycmompenvt) ®IrocC CO0O | o1ocC CcIo
Paznea 1. Kiaerka — cTpyKTypHO-QYHKIIHOHAJIbHAS €IUHUIIA }KUBOTIO 36
Tema 1.1. buonmornss kak Hayka. CBs3bp OHOJIOTMM C JPYrMMH HayKaMH: 2 JIP 04, 11, OK 1,2 I'H,
buosorus onoxumusi, Onodusrka, OnoHuka, renoreorpadus u ap. Pors u mecto 12,14 OH,
Kak Hayka | Ouojoruu B (OpMHpPOBAaHMM COBPEMEHHON HAy4HOU KapTHHBI MHpA. [Py 01,05 OctH
3HaueHue Ouojormyeckux 3HaHMM. Mctopus Ouonoruu. 3HadyeHHe
IATOJIOTHUU JIJII Pa3BUTHS OMOJIOTHUU W TO3HAHUS TPHUPOILL. MeToab
IIUTOJIOTHU: MHUKPOCKOTHUS, Xpomatorpadwus, >7aeKTpodope3, METom
MEUEHbIX  aTOMOB, nuddepeHnmanTbHOe  TEHTPUPYTUPOBAHUE,
KYJIbTYpa KJIETOK
JlaGopaTtopHnast pabota He
PEeyCMOTPEHO
[IpakTuueckue 3aHATHS He
PEeyCMOTPEHO
KonTtponbHbIe paboThI He
IPEeyCMOTPEHO
CamocTtosarenbHas paboTa 00yJaromuxcs He
PEeyCMOTPEHO
Tema 1.2. Copepxanue yueOHOTO MaTepraia 2
Oomas 1. | PaznooOpasue 6uocucrem. Opranuzanus OHOJIOTHUECKUX CUCTEM. JIP 14 OK2 OctH
XapaKTepuct YpoBHU OpraHu3anuud OMOCUCTEM: MOJEKYISIPHO-TEHETUYECKUH, [TPy 01
HKA KU3HH OPraHOMAHO-KJIETOUHBIM,  OpPraHU3MEHHbIM,  TMOMYJSALMOHHO-

BHUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTUYECKUT), OMOCQEepHBIA.
Hayxkwu, nzyuatomiue 6M0I0ru4eckre 00beKThl Ha Pa3HBIX YPOBHSIX
opranmu3anuu >ku3Hu. OOIIas XapakTepuCTUKa JKU3HH, CBOWCTBA

16




KHBBIX CUCTCM. HpOLIGCCbI, MpoucCxoaAmuc B onocucTeMax

JIabopatopHbie pabOThI He
IPEyCMOTPEHO
[IpakTHueckue 3aHATHS He
IPEyCMOTPEHO
KonTponsHbie paboThI He
IPEyCMOTPEHO
CamocTrosrenbHas paboTa 00yJarommxcs He
PEyCMOTPEHO
Tema 1.3. Conepxanue yaeOHOTo MaTepuasa 2
Buosornyeck | 1. | Xumuyeckuii coctaB KIeTKu. Heoprannueckue BemecTBa KIETKH, JIP 04 OK 1,2 ITo3H,
U Baj’KHbIE ux Ouonormyeckas poJsib. OpraHuyecKkue BelIeCTBA KIETKH. ITPy 01 IIK 1.2. JHH
XHMHUYECKUe buonornueckne mnomumepsl. benku. Crpykrypa U QyHKIHH K 2.1.
COeIMHEHUS 0enkoBOM  MoJiekyabl. DOepMeHTHI, MNPUHIUN UX JIEHCTBUS.
VYrneBoapl. buonornueckue QyHKIUU  yrieBogoB. Jlumumml
O6mmwmit tran crpoenust. ['mapoduasHO-TUIPOPOOHBIE CBOKCTBA.
Knaccudukanus nunuaos. buonornueckue (QpyHKIMU JIUIKIOB.
AT®. Crpoenue mosnekyinsl AT®. buonornueckue Gpynkmuun AT
JlaGopaTopHbie pabOTHI 2 JIP 14 OK 2 OctH
1. Ne 1. «I'unpodunbHO-TUAPO(HOOHBIE CBOKWCTBA JTUTTHIOBY ITPy 01
[ToaroroBka BapuaHTOB OMbITa, HAOIIOAEHUE U3MEHEHUS
PacTBOPUMOCTH JIMIHJIOB, 3a0JIHEHHE pabouel TabIuIbl,
MHTEpIpeTaIys HaOII01aeMBbIX SBICHHUM, (POpPMYIHpOBaHUE BHIBOIO
[IpakTryeckue 3aHATUS 2 JIP 14 OK 2 OctH
1. Ne 1. Ponb 6enkoB, yrieBoJ0B U )KUPOB B OPraHU3Me YEJIOBEKA. [Py 01
ButaMuHbl 1 OMOJIOTHYECKU aKTUBHBIEC JOOABKU, UX 3HAYCHHE
B JKU3HU OpraHHu3Ma 4yesloBeKa. [ umo- u aBUTaMHUHO3BI UX
nocneactBus. [IpencraBneHne yCTHbBIX COOOIIEHHH C
MIPE3EHTALMEN, TOATOTOBJIEHHBIX IO NIEPEYHIO HCTOUYHUKOB,
PEKOMEHI0BAHHBIX MPENOAABATEIEM
KonTponbsHbie paboThI He
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IPEyCMOTPEHO

CamocrosTenbpHas paboTa 00yJaroIIXCs

He
PETYCMOTPEHO

Tema 1.4.
CTpyKTYypHO
(pysakumnonan

bHas
opraHu3zanms
KJIETOK

Coneprxkanue yueOHOro MaTepuana

1.

Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE M0JIO)KEHHUS COBPEMEHHON KIJIETOYHOW Teopuu. TuIbl
KJIETOK: dyKapuoTUYecKas U mpokapuotuyeckas. CpaBHUTENIbHAS
XapaKTEepUCTUKAa KIETOK 3YKapHOT (pacTUTENbHOM, KUBOTHOM,
rpubHoit). CTpoeHue NnpokapuoTHUecKol KieTku. OcoOeHHOCTH
CTpPOEHUSI TeTepoTPOPHOW M aBTOTPOPHON NPOKAPUOTHUECKUX
kinetok. CrpoeHue mua3Matuyecko wmemOpaHbl. TpaHcropt
BEIIECTB 4epe3 IUIa3MaTHYecKyl0o MeMOpaHy: MacCUBHBIM H
AKTUBHBIN. DHIONMTO3: MHHOLIMTO3, (aromuTo3. IDK30IUTO3.
O6onouka wunu KkiertoyHas creHka. CTpykrypa U (QyHKUUU
KJIETOYHOM CTEHKU pacTeHui, rpuboB

Huromnazma.  I{uto3omb.  [lutockener.  OmgHOMEMOpaHHBIS
OopraHoujipl KJIETKHU: sHAorutazMaruyeckas ceth (OIIC), ammapar
lonpmxu, ITM30COMBI, TMEPOKCHCOMBI, BaKYyOJId PacTUTENIbHBIX
kietok. CTtpoeHne W (GYHKIMH OJHOMEMOpPAaHHBIX OpPraHOWIOB
kietku. Kierounsiii cok. Typrop. [lomyaBTOHOMHbBIE OpraHOUIbI
KJIETKU: MUTOXOHJIPHH, IUIACTUIbI: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEWKOIIACThI, WX CTpoeHHEe W (yHKOMH. SmepHbId ammapar
KIeTKH, cTpoeHne u ¢yHkuuu. HememOpaHHBIE OPraHOMIBI
KIETKU: pUOOCOMBI, MHKPOTPYOOUKH, KJIETOYHBIH  LIEHTP.
Opranoujpl JBUKEHHS: PECHHUYKH U KIyTHKA. CTpoeHue u
(GbyHKIIMM HeMeMOpaHHBIX OPTaHOUIOB KIETKH

4

JIP 04
[Py 01, 03

OK 1,4

ITo3H,
OH

JIP 14
TPy 01

OK 2

OctH

JIaGopatopHbie pabOThI

1. Neo 2. «CtpoeHnue kieTku (pacTeHus, 5)KUBOTHbIC, TPHOBI) U
KJIETOUHBIE BKJIIOUEHUS (Kpaxmal, KapOTUHOHIBI,
XJIOPOILIACThI, XpoMoruiacTsl)» [IpuoOperenue onbiTa
MPUMEHEHHS] TEXHUKH MUKPOCKOTTUPOBAHUS TIPU BBITIOTHEHUN

JIP 14
[Py 01

OK 2

OctH
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nabopaTopHbIX padboT. [ToAroTOBKa MUKpOIIpETIaparos,
HaOJII0JICHUE C TIOMOIIBIO MUKPOCKOTIA, BHISIBIICHHE Pa3IMIHid
MCKIY U3y4aCMbIMU 06'beKTaMI/I, HHTCpIIpCTaAllnA
HaOJI01aeMBIX SIBIICHUH, (HOPMYITHPOBAHNE BHIBOIOB

[IpakTHueckue 3aHATHS He
IPEyCMOTPEHO
KoHnTposabHble paboTh He
PEeyCMOTPEHO
CamocTrosrenbHas padoTa 00yJarommxcs He
PEeyCMOTPEHO
Conepxanue yaeOHOTo MaTepHaia 2 JIP 14 OK 2 OctH
Crtpoenune XxpoMocoM. XpOMOCOMHBIN HAOOP KIETOK, TOMOJIOTHYHBIE U ITPy 01
HErOMOJIOTMYHBIE XPOMOCOMBI, TaIJIOUTHBIA U AUTIOUIHBIA HAOO0D.
Hyxnennossie kucnotsl. IHK n PHK. Ctpoenne HyknenHOBBIX
kucnoT. Hykneoruasl. KoMiieMeHTapHbIe a30TUCTBIE OCHOBAHMSL.
Tema 1.5. [TpaBuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
CrpykrypHo- | Mecronaxoxaenue u 6nonorndeckue pynkiun JJHK. JIHK-
¢byukmuonans | okcneprusa. Buael PHK. @ynkuun PHK B kietke
uele (haktopel | JJaboparopHbie paboOThI He
HacJIe/ICTBEHH HPEIYCMOTPEHO
OCTH [IpakTrueckue 3aHATUA 2 JIP 14 OK 2 OctH
1. Ne 2. Pemenue 3a7a4 Ha onpeiesieHre MOCIeI0BaTEIbHOCTH ITPy 01
HYKJICOTUOB
KoHnTposnbHbIe paboThI He
PEayCMOTPEHO
CamocrosTenbHas paboTa 00ydaronuxcs He
IIPEyCMOTPEHO
Tema 1.6. Coneprxanue yueOHOTO MaTepuana
IIpoueccer 1. Matpuunsiii cunte3 JIHK — pernmukanus. [puanumnen 2 JIP 14 OK 2 OctH
MaTpUYHOTO perunkanuu JJHK. Mexanusm perukanun JIHK. Penapanus ITPy 01
CHUHTE3a JHK (nopennexaTuBHasi, ocTpemieKkaTuBHas). Peakuuu
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MaTpUYHOTO cUHTEe3a. [IpuHIINI KOMIUIEMEHTApHOCTH B
peakuusax marpuuHoro cunre3a. [JHK u rensl. ['enernueckuii
KOJ, ero corcraa. Tpanckpumuusa — MmaTpuusbii cuate3 PHK.
Tpancasauus u e€ stansl. YciaoBus OMocuHTe3a Oenka.

B OMocuHTE3E OelIKa

Crpoenne TPHK 1 kogupoBanne aMuHOKHCIOT. Posb prbocom

JIaboparopHbIe padOTHI He
PEeyCMOTPEHO
[IpakTrueckue 3aHATHS 2 JIP 14 OK 2 OctH
1. Ne 3. Pemienue 3aa4 Ha ONpeICNICHUE MOCIEA0BATEILHOCTH [TPy 01
aMUHOKHCIIOT B MOJIeKyse Oenka. Pemenue 3agau Ha
oTpe/ieNieHue TI0CIeI0BAaTEIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe
Oenka B ciy4yae U3MEHEHHMs ITOCIIEeI0BATeIbHOCTH HYKJICOTH/IOB
JTHK
KoHnTposbHabie paboThI He
PEeyCMOTPEHO
CamocrosTensHas paboTa 00yqaronuxcs He
PEeyCMOTPEHO
Copepxanue yueOHOro MaTepuasa 2
1. Bupycel — HekneTouHble (hOPMBI JKU3HHU U 0OJIUraTHbIE JIP 14 OK 2 OctH
napa3uthbl. CTpOE€HUE MPOCTHIX U CIOKHBIX BUPYCOB, ITPy 01
perpoBupycoB, 6akTeprodaros. XKuznenusrit mukn JJHK-
conepskanux Bupycos, PHK-conepskamux Bupycos,
Tema 1.7. 6aktepuodaros. BUY, remarur yenoseka. bakrepun. O6mas
Heknetounsie xapakrepuctuka. [lonarue mramm. Bupycsl u 6akrepuu:
(OpMBI JKU3HH CXOJCTBA U pa3INyus
JIaGopatopHbie pabOThI He
IIPEyCMOTPEHO
IIpaxkTrueckue 3aHATHS 2 JIP 14 OK 2 OctH
1. Ne 4. BupycHsle u GakTepuanbHble 3a00seBanus. O0mue ITPy 01

MPUHIHIIBI UCTI0JIB30BAHUS JICKAPCTBCHHBIX BCILICCTB.
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Oco6eHHoCTH TpUMEHEHUsT aHTUONOTHKOB. [IpeacraBinenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalel, MOATOTOBICHHBIX IO
IIEPEYHIO HCTOYHUKOB, PEKOMEHIOBAHHBIX IIPENOJaBaTelIeM

KoHnTposabHble paboThI He
IPEyCMOTPEHO
CamocTrodrenbHas padoTa 00yJaromuxcs He
IPEyCMOTPEHO
Conepxanue yaeOHOTo MaTepuana
1. AcCCUMMJTALINS ¥ TUCCUMUJISIIIUS — JIB€ CTOPOHBI MeTaboIu3Ma. 2 JIP 14 OK 2 SctH
Tunsl oOMeHa BeliecTB: aBTOTPOGHBIN U TeTepoTPOdHBI, [TPy 01
a’pOOHBIN 1 aHA’POOHBINA. DHEpPreTHUecKoe o0ecrieueHmne
KJeTku: npespaiieHne ATO B 0OMEHHBIX Mpolieccax.
@epMEeHTAaTUBHBIN XapakTep PeakUuid KIETOYHOTO
MeTaboar3ma
2. [lepBHUYHBII CUHTE3 OPraHUYECKHUX BEILIECTB B KIIETKE. 2 JIP 14 OK 2 OctH
Tema 1.8. [Tnactuueckuit oOMeH. @oTocuHTE3. XEMOCHHTES. ITPy 01
O6men AHa’poOHBIN PHEpreTUuyecKuii oOMeH. AHa’dpoOHbBIE
BEIIECTB U opranu3Msbl. bpoxenue, aBToTpoHBIN U TeTepoTPOPHBII THIT
MIpeBpaleHUE nuTaHus. AHa pOOHBIE MUKPOOPTraHU3MBI KaK OOBEKTHI
SHEpruu B OMOTEXHOJIOTHH. DTalbl S3HEPreTUYecKoro ooMena. I mmkonus.
KJIETKE buonoruueckoe okucieHue, UM KIETOYHOE JIbIXaHUE
JlaGopaTopHbie pabOTHI He
PEeyCMOTPEHO
[IpakTyeckue 3aHaTUA He
PEeyCMOTPEHO
KouTpossHabie paboThl He
IIPEyCMOTPEHO
CamocrosTenbHas paboTa 00yJaronuxcst He
IIPEyCMOTPEHO
Tema 1.9. Copepxanue yueOHOTO MaTepHaa
Kusnennbiii | 1. KneTounslii 1uki, ero nepuoisl u perymsuus. Ilepuoabt 2 JIP 14 OK 2 OctH
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HMKJ KJIETKH. uHTepdassl ux ocodbennoctu. Juddepenumanus KICTKH 1 [Py 01
Muto3. apecT KJIETOYHOTO Iukia. Jlenenue kietku — Muto3. Craauu
Meiio3 MMTO3a U IPOUCXOASIIHE Ipolecchl. Kaprokunes u
OUTOKHHE3. bronornueckoe 3Hayenne MuTo3a. Melos —
penykimoHHoe neneHue kietku. Craauu meitosza. Meinos —
OCHOBA TOJIOBOTO pa3MHOXkeHUs. [loBeaeHne xpomocom B
Meno3se. KpoccnHrosep. bruosornueckuii CMpICI MEH03a.
DddexTs Merio3a. Melio3 B )KU3HEHHOM ITUKJIE OPraHU3MOB
JlabopaTopHbie pabOTHI He
MIPETYCMOTPEHO
[IpakTrueckue 3aHATHS He
MIPETYCMOTPEHO
KoHnTposbHble paboThI He
MIPETYCMOTPEHO
CamocrosTenbHas paboTa 00yqaronuxcs He
PEeyCMOTPEHO
Pa3nen 2. CtpoeHue 1 (PyHKIIUM OPraHU3Ma 46
Tema 2.1. Copep:xanue yueOHOro MaTepuasa 4
Crpoenne | IlpodeccrnoHanbHO-OpUEHTUPOBAHHOE COJIEPIKAHUE TEOPETHUECKOTO
opranmsma | oOyuyeHus
1. | OgHoxkyeTouHbIe OpraHu3Mbl. KosloHHaIbHbIE OPraHUu3MBbl. JIP04,06,11 | OK1,2,3, ITo3H,
MHOrokJ1eTouHbIe OpraHu3Mbl. B3anMoCBsI3b yactei ITPy 01 6,7,8 OH

MHOT'OKJICTOYHOTI'O OpraHn3ma. CDYHKI_II/ISI. OpFaHLI 1 CUCTCMBI
OPraHoB. AHHapaTBI OpraHoB. T'omeocras OopraHnsma 1 €ro
oAACPIKAHUEC B IIPOLCCCE KU3HCACATCIbHOCTH. 4
(DYHKI_[I/IOHaJ'IbHaH CUCTCMaA OPraHoB. Tkanu paCTCHHﬁ. Txkauu
JKHBOTHBIX U YCJIOBCKA. OpFaHH paCTCHHﬁ. OpraHLI 1 CUCTCMBI
OpraHOB JXUBOTHBIX U YCIJIOBCKA. 3HadeHue OIIOPbI, ABUKCHUA,
NUTaHUSA, AbIXaHUA, TPAHCIIOPTA BCIICCTB, BBIACIICHUSA, 3allIUThHI.
3HadeHUE MPOABJICHUA PA3APAKUMOCTH U PETYIIIINUN
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OpnokiieTounble opranu3Mbl. KosoHnanbHble OpraHu3MBbl.
MHOroKJIeTOYHbIE OpraHu3Mbl. B3anMOCBsI3b yacTen
MHOTOKJIETOYHOTO opranu3mMa. @yHkuus. Opraisl U CUCTEMBI
opraHoB. Anaparsl OpraHoB. I'oMeocTas opranusma u ero
MOJJIEp’)KaHUE B IIPOLIECCE KUZHEACSITEIbHOCTH. 4
@yHKIMOHAIbHASA CUCTEMa OpraHoB. Tkanu pacteHuil. TkaHu
KUBOTHBIX U 4yenoBeka. Opransl pacreHuil. Opranbl U CUCTEMBI
OpraHoB XUBOTHBIX U YEJIOBEKAa. 3HAaUEHHE ONOPbI, IBUKEHUS,
MIATAHMUS, IbIXaHUsl, TPAHCIIOPTA BEILECTB, BBIJCIICHUS, 3alUTHI.
3HaueHue NPOSBICHUS Pa3Ipa)KUMOCTU U PETYISALUN

JIP 14
ITPy 01

OK 2

SctH

JlabopaTopHbie pabOTHI

He
MIPETYCMOTPEHO

[TpakTrnueckue 3aHATHS

1. Ne 5. Teopus KIOHaIbHO-CEJIEKTUBHOIO MMMyHHUTeTA 1.
Opnuxa, U.U. MeunukoBa. Hdekmonnsie 3a601eBaHus U
snuAeMus. BaxkHelye snuaeMun B ICTOPUH Y€I0BEYECTBA.
Bakuunnanus kak npouiakTuka HHQEKIMOHHBIX
3a00J1eBaHUH.

2

JIP 14
TPy 01

OK 2

OctH

KonTposbHbie paboThl

He
PEyCMOTPEHO

CamocTtosarenbHas paboTa 00yJarommxcs

He
PEyCMOTPEHO

Tema 2.2.
Dopmbl
Pa3MHOKEeHH
|
OpPraHu3sMoB

Copepxanue yueOHOro MaTepuaa

[TpodeccroHambHO-OPUEHTUPOBAHHOE COJICPKAHUE TEOPETHUECKOTO
oOyueHus

1

@®opMbl  pa3MHOXKEHHMsI OpraHu3MoB. becmomoe u mojoBoe
pa3MHOXkeHHe. Bupl 6ecrionoro pasMHOXKEHUS: POCTOE AeJIeHHe
HaJBOE, BEreTaTUBHOE
pPa3MHOKEHHE, ITonosoe

Pa3MHOXKCHHUC.

MIOYKOBAHUE,
¢dparmeHTanys,

PasMHOXCHHUE CIIOpaMH,
KIIOHUPOBAHMUC.

2

JIP 04, 06, 11
[Py 01

OK 1,2, 3, 6,
7,8

JHH,
OH,
ITo3H

JIaGopatopHbie pabOThI

He
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IPEyCMOTPEHO

[IpakTrueckue 3aHATHS He
IPEyCMOTPEHO
KoHnTposabHble paboThbI He
IPEyCMOTPEHO
CamocTrosrenbHas padoTa 00yJarommxcs He
IPEyCMOTPEHO
Coneprxkanue yaeOHOTo MaTepuana 4
1. | l'amerorenes y xuBoTHBIX. CiepMarorenes u oorenes. CrpoeHue JIHH,
MOJIOBBIX KJIETOK. OTUIOOTBOpEHHE W AMOPUOHAILHOE Pa3BUTHE OctH,
KUBOTHbIX.  [lapTeHorene3.  OmOpuoreHe3 (Ha  mpumepe OH,
nannerHuka). Craauu sMOproreHnesa
Poct u pa3Butme XKUBOTHBIX. llocTAOMOpHMOHANBHBIN TEPUOA.
[Ipsimoe u Hempsimoe pa3Butue. PaszButue ¢ meramop¢o3oMm y
0ECIIO3BOHOYHBIX M TO3BOHOYHBIX  JKUBOTHBIX.  Cranum
Tema 2.3. MOCTAMOPHOHAIIBHOTO Pa3BUTUS Yy JKUBOTHBIX M 4YEJOBEKA.
OnTorenes
[lepronbl oHTOreHe3a uyesoBeKa. buosiormueckoe crapeHue u
AHBOTHRIX M cMepTh. ['epoHTONOTHS
Heqaopeka JlaGopaTopHbie pabOTHI He
PEaYCMOTPEHO
[IpakTrueckue 3aHATUA He
PEaYCMOTPEHO
KoHnTposnbHbIe paboThI He
PEayCMOTPEHO
CamocrosTenbHas paboTa 00ydaronMxcs He
PEayCMOTPEHO
Tema 2.4 Coneprxanue yueOHOTO MaTepuana
0 eMa 2.4 1 | I'ameroduTt u cnopo¢put. PazmMHOKEHNE U pa3BUTHE BOJOPOCIEH. 2
HTorech3 Pa3smHOkeHMe U pa3BUTHE CIIOPOBBIX pacTeHUi. PasMHOXeHNE 1
pacTeHui

Pa3sBUTUC CCMCHHBIX paCTeHHﬁ. Pocr. HepI/IO,Z[LI OHTOI'CHE3a
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pacTeHui

JIabopatopHbie pabOThI He
IPEyCMOTPEHO
[IpakTHueckue 3aHATHS He
IPEyCMOTPEHO
KoHTposabHble paboTh He
IPEyCMOTPEHO
CamocTrosrenbHas paboTa 00yJarommxcs He
PEyCMOTPEHO
Conepxanue yaeOHOTo MaTepuasa
1. | 'eHeTHKa KaKk HayKa O HACJIEACTBEHHOCTH U U3MEHYUBOCTH 2
opranu3MoB. OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. [ 'eH.
I'enotun. ®enotun. AnnenbHble reHbl. AJTbTEpHATUBHBIE
npu3HaKy. JIOMMHAHTHBIN U PELIECCUBHBIN NpHU3Haku. ['omo3urora
u rereposurota. Yucras muaus. [ nOpuapl. OCHOBHBIE METO/IBI
Tema 2.5. TeHETUKH: THOPUIOJIOTUYECKHH, IUTOIOTUYECKUE, MOJIEKYIISIPHO -
OcHOBHBIE T€HETUYECKUE
TTOHSATHUSA JIaGopatopHble pabOThI He
TE€HETUKH IIPELYCMOTPEHO
[IpakTuueckue 3aHATUA He
IIPELYCMOTPEHO
KonTtponbHbIe paboThI He
PEAYCMOTPEHO
CamocTtosarenbHas paboTa 00yJarommxcs He
IPEAYCMOTPEHO
T Copepxanue yueOHOTo MaTrepuana
ema 2.6. 1. | 3akoHOMepHOCTH 00pa3oBaHus ramer. 3akoHbl . Menaens: 2
3aKOHOMEPHOC
Monorubpuanoe ckpemuanue. [IpaBuno nomuHupoBaHus. 3aKOH
™ eIMHO00pa3us MepBOro NOKOJIEHUs. 3aKOH paclIerIeHUs
HaCJIeI0OBaHUs

IIPpHU3HAKOB. I_II/ITOJ'IOFI/I"ICCKI/IC OCHOBEI MOHOFH6pH,Z[HOFO
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ckpenuBanus. [ unore3a 4UCTOThI raMeT. AHATU3UPYIOIIEE

HacJICaAOBaHUW ITPU3HAKOB. HOHI/IFI/I6pI/IZ[HOC HacJaCJOBaHUC U €TI0

ckpemuBanue. JuruOpuaHoe CKkpemyBanue. 3aKoH HE3aBUCUMOTO

3aKOHOMEPHOCTH
JIaboparopHbIe pabOTHI He
IPETYCMOTPEHO
[IpakTrueckue 3aHsITUS 2
[TpodeccrnonaabHO-OPUEHTUPOBAHHOE COIEPKAHUE TTPAKTUIECKOTO
3aHATHUS
1. Ne 6. Pemenuie 3a1a4 Ha onpeziesieHue BEPOSATHOCTU
BO3HUKHOBEHHUSI HACJICJICTBEHHBIX MPU3HAKOB P MOHO-, JH-,
MOJUTHOPUIHOM U aHATTU3UPYIOIIEM CKPEITNBAHNH,
COCTaBJICHUE TEHOTUTTNYECKUX CXEM CKPEITUBAHUS Y
YKUBOTHBIX
KoHnTposbHabie paboThI He
PEeyCMOTPEHO
CamocrosTenpHas paboTa 00yqaronuxcs He
PEeyCMOTPEHO
Copepxanue yueOHOro MaTepuasa
1 I'emoTun kak mejlocTHas cucreMa. MHOKECTBEHHOE JIEHCTBHE 2
reHoB. [neioTponus. MHOKECTBEHHBIN aJIJICTIU3M.
B3aumoperictBue amienbHbiX reHOB. KojoMuHupoBaHue.
BsaumoneiicTBue HeaienbHbIX TeHOB. KoMIieMeHTapHOCTb.
Tema 2.7. Onucraz. [lonmmmepus
B3aumopeiicts | JlabopaTopHbie paboThI He
1e TeHOB PEeyCMOTPEHO
[IpakTuueckue 3aHATUS 2

ITpodeccroHalbHO-OPUEHTUPOBAHHOE CO/IEPKAHUE TPAKTUIECKOTO
3aHATHUSA
1. Ne 7. Pemenue 3a1a4 Ha ornpeesieHle BEpOSATHOCTH
BO3HUKHOBEHHS HACJIE/ICTBEHHBIX MPU3HAKOB MPH Pa3INIHbIX
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THITIaX B3aI/IMOl[eI‘/JICTBI/ISI I'€HOB, COCTAaBJICHUC I'CHOTUIIMYCCKUX
CXCM CKpPCHIMBAHUA Y JKUBOTHBIX

KonTponsHbie paboThI He
PEIYCMOTPEHO
CamocTrodrenbHas padoTa 00ydarommxcs He
PEIyCMOTPEHO
Coneprxanue yaeOHOro MaTepuana He
IPEIYCMOTPEHO
3akonbl T. Moprana. CuemnjieHHOe HacJieI0BaHUE T€HOB,
HapyYIICHUE CIETUICHHUS. X POMOCOMHAsI TCOPHS
HACJICJICTBEHHOCTH. [ eHeTHYeCKOe KapTUPOBAHUE XPOMOCOM.
Hcnosib30BaHMe KPOCCHHTOBEPA JIJISI COCTABJICHHS TEHETHUCCKUAX
KapT XpPOMOCOM
JlabopaTopHbie pabOThI He
Tewma 2.8. IIPEyCMOTPEHO
CuemienHoe | [IpakTudeckue 3aHsITHS 2
Hacnenosanue | [IpodeccroHanbHO-OPUEHTUPOBAHHOE COJIEPIKAHUE TPAKTUYECKOTO
MPU3HAKOB | 3aHATHS
1. Ne 8. Pemienue 3aya4 Ha onpeesieHUe BEPOSATHOCTH
BO3HMKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB MIPH CLEIUICHHOM
HaCJIeIOBAaHUU, COCTABJICHNE T€HOTHUITMYECKUX CXEM
CKpEILMBAHUS Y )KUBOTHBIX
KouTpossHabie paboThl He
PEeyCMOTPEHO
CamocTtosarenpHas paboTa 00yJarommxcs He
PeyCMOTPEHO
Cogepxanue yueOHOTO MaTepuaa
Tema 2.9. 1. | XpoMOCOMHBIN MEXaHU3M OMpeeNieHus ojia. AyTOCOMBI U 2
I'enetuka MOJIOBBIE XpPOMOCOMBL. ['OMOTamMeTHBIN U reTeporaMeTHBIH MO
noJia I'enetnueckas CTpyKTypa MOJOBBIX XpoMocoM. HacnenoBanue

IIPHU3HAKOB, CUCIVICHHBIX C ITOJIOM
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JIaboparopHbie pabOTHI He
IPETYCMOTPEHO
[IpakTrueckue 3aHATHSL 2 JIP 05,12, 14 OK 2,8 JIHH,
1. Ne 9. Pemenue 3ay1a4 Ha OnpeiesieHUe BEPOSITHOCTH [TPy 04, 05 OH,
BO3HUKHOBEHHSI HACJIEJICTBEHHBIX MPU3HAKOB, CLETIJICHHBIX C [TosH
M10JIOM, COCTaBJICHUE T€HOTUITUYECKUX CXEM CKPEIIMBAHUS
KoHnTposabHble paboTh He
MIPETYCMOTPEHO
CamocTrosrenbHas padoTa 00yJarommxcs He
MIPETYCMOTPEHO
Coneprxanue yaeOHOTo MaTepuana
1. | KapuoTum yenoBeka. MeTobl M3y4eHHs TEHETUKHU YEJIOBEKA: 2 JIP 05, 12, 14 OK 2,8 JIHH,
reHeaJIOrHISCKHi, OJTM3HEIIOBBIA, IIMTOTCHETHYCCKUM, ITPy 04, 05 OH,
OMOXMMHUYECKUN, TOMYISALHOHHO-CTaTUCTHUECKUH. ITozH
HacnencrBennsie 3a00iieBanus yesioBeka. [ eHHbIE U
XpOMOCOMHBIE 00JIe3HU YelI0OBeKa. boie3HU ¢ HacIeICTBEHHOU
MIPeIPacloOKEHHOCThI0. 3HAUEHUE METUIIUHCKON TeHETUKH B
MpeIOTBPAILEHUH U JICYEHUH TeHETUYECKUX 3a00IeBaHni
YeloBeKa
Tewma 2.10. JIaGoparopHble pabOThI He
I'enetuka PeyCMOTPEHO
YeloBeKa [IpakTrueckue 3aHATUS 2
1. Ne 10. Pemenwue 3a1a4 Ha onpeieicHuE BEPOSITHOCTH
BO3HMKHOBEHHUS HACJIECTBEHHBIX MPU3HAKOB, UCIIOJIB3YS
METO/Ibl TE€HETHKH YeJIOBEKa, COCTaBICHNE T€HOTUITHYECKUX
cxeM ckpemuBanus. [IpeacraBneHne ycTHbIX COOOIIEHMI ¢
MIpe3eHTAaIllel 0 HacIeICTBEHHBIX 3a00JI€BaHUAX YETOBEKa
KoHnTpomsHbie paboTh He
MPEAYCMOTPEHO
CamocTtosarenbHas paboTa 00yJarommuxcs He
PEAYCMOTPEHO
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Tema 2.11.
3aKOHOMEPHOC
™
W3MEHYUBOCTH

Conepixkanue yaeOHOTO MaTepuaia

1. | B3aumoeicTBHE T€HOTHUIIA U CPEbl IPU (POPMHUPOBAHUN
¢denoruna. M3meHunBocTh npu3HakoB. KauecTBeHHbIE U
KOJINYECTBEHHBIE IPU3HAKKU. BUabl N3MEHYMBOCTH:
HaCJIEICTBEHHAs! M HEHACJIECTBEHHAs. 3aKOH TOMOJIOTUYECKUX
psAn0B B HaciencTBeHHoM u3menunBocty (H.M. BaBunos).
MoudukanroHHas, WM GEHOTHITNYECKas N3MEHUYUBOCTh. Poib
cpenbl B MOAU(pHUKAMOHHOM n3MeHunBocTy. Hopma peaxiuun
Npu3HaKa. BapuannoHHbINM psAl M BapuallMOHHAs KpUBas.
XapakTepucTuka MOIU(PUKAIUOHHON N3MEHUYNBOCTH
HacnencrBenHas, niny reHOTUIINYECKAst U3MEHYUBOCTD.
KomMOunaTtiBHast ©13MEHUYUBOCTh. MyTallnOHHAs U3MEHUYHUBOCTb.
Bunbsl Myranmii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [[prunHbI

BO3HHUKHOBCHUA MYTaIII/Iﬁ

JIP 05, 12, 14
[1Py 04, 05

OK 2,8

JTHH,
OH,
ITo3H

JlabopaTopHbie pabOTHI

He
MIPETYCMOTPEHO

[IpakTuueckue 3aHATHS
1. Ne 11. Pemenwue 3ama4 Ha onpeiesieHUE TUTIA MyTaIMH TIPU
repeaayde HacJaeACTBEHHBIX TPU3HAKOB, COCTABJICHHE
TEHOTHUITUYCCKUX CXEM CKpPEITUBAHMS

2

JIP 05, 12, 14
MP 03, 09
TPy 04, 05

OK 2,8

JIHH,
OH,
ITo3H

KounTpossHbie paboThl

He
PEyCMOTPEHO

CamMocrosTenbHas pa60Ta 06yqa}01unxc5[

He
PeyCMOTPEHO

Pa3pea 3.

TeOpI/IH 9BOJIFOINH

16

Tema 3.1.
Hcropus
IBOJIFOLIMOHHO
ro y4eHHs

Copepxanue yueOHOro MaTepuaa

1 | IlepBble  3BOJIIOLIMOHHBIE  KOHUeNUuHU. ['pagyanuctuueckas
sBosmonioHHas koHuenuus JK.b. Jlamapka. JIBmxymue cuisl
sBosroru. Kpeannonusm u tpanchopmusMm. Cucrematuka K.
JlunHes u e€ 3HaueHue I (OPMHUPOBAHUS MJEH HBOJIIOLUHU
[Ipennoceliky BO3HUKHOBEHMS JapBUHM3Ma. JBOJIIOLMS BHUJIOB B

2

JIP 04, 12,
TPy 01, 02

OK1,2,8
IK 1.2.
IIK 2.1.

TH,
JHH,
DH
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npupone. boppba 3a cymectBoBanue. EctecTBeHHBINH 0OTOOD.

JluBepreHuusi MNpU3HAKOB W  BHI00OpasoBanue. OCHOBHBIC

MOJIOKEHUsT cuHTeTnYeckor Teopun sBosoruu (CT3I). Ponb
HBOJIIOIMOHHON T€OpHUU B (POPMHUPOBAHNU HAYYHOU KapTUHBI MUPA

JIaboparopHbIe pabOTHI He
IPETYCMOTPEHO
[IpakTHueckue 3aHATHS He
MIPETYCMOTPEHO
KoHnTposabsHble paboThI He
MIPETYCMOTPEHO
CamocTrosarenbHas pabota oOyJaronmxcs He
MIPETYCMOTPEHO
Tema 3.2. Coneprxanne yaeOHOTO MaTepuasa 2
MuxkposBonto | 1 | MUKpOIBOIIONUS M MaKPOIBOJIIOIUS KaK 3TAITbl SBOFOIHOHHOTO JIP 05,12, 14 OK 2,8 JIHH,
U npouecca. ['eHeTHYeckrue OCHOBBI H3BOJIIOUMHM. MyTtamuu u ITPy 04, 05 OH,
KOMOMHAIIMK KaK »JIEMEHTAPHBIA SBOJIIOIMOHHBIA MaTepHall. ITo3H
[Tonmymnsinus Kak 3JIeMEHTapHas eIWHHULA IBOJIIOLMHU. JIBIKyIIHe
cunbl  (akTopbl) dBoMOIMK. MyTalMOHHBI  TIpoIlecC |
KOMOUHATHBHAs M3MEHYHUBOCTb. Murparus. W3onsmus
TTOTTYJISIIIHA: reorpaduyeckas (TpocTpaHCTBEHHAs),
Ouosornueckas (penpoaykTuBHasi). EcTecTBeHHBI O0TOOpD —
HampaBigmui (akrop sBomonuu. boppba 3a cyliecTBOBaHME
KaK MEXaHU3M JEUCTBUS €CTECTBEHHOTO0 OTOOpa B MOMYJNISIIHSIX.
Bun u ero xpurepuu (mpusHaku). BumooOpasoBanue Kak
pe3yNnbTaT MUKPOIBOIIOIUH
JlaGopaTopHbie pabOTHI He
PEAYCMOTPEHO
[IpakTrueckue 3aHATUA He
MPEAYCMOTPEHO
KoHTposbHbIe paboThI He
PEAYCMOTPEHO
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CamocrosTenbHas paboTa 00yJaronIIXCs He
IPEyCMOTPEHO
Tema 3.3. Copepxanue yueOHOTO MaTepHrala
Maxkpoossoiron | 1. | MakpoaBouttorust. @opMbl 1 OCHOBHBIE HAIIPABICHUS JIP 05, 12, 14 OK 2,8 JHH,
us MakpoaBotonuu (A.H. Cesepuos). [Tytu noctmxenus [1Py 04, 05 OH,
OMOJIOTMYECKOTO0 Mporpecca: apoMopdo3, uanoaaanTtaims, oomas [TosH
nereHepanus. MeTo1pl U3y4eHUs MaKpOAIBOJIOLUHU. 3aKOH
3apopieBoro cxoactsa (3akoH K. bapa). buorenernuecknii
3akoH (3. ['ekkens, @. Mromep). OOmme 3aKkOHOMEPHOCTH
(TIpaBmIIa) SBOTIOIUA
JlabopaTopHbie pabOTHI He
PEeyCMOTPEHO
[IpakTnueckue 3aHATHS He
PEeyCMOTPEHO
KonTtponbHbIe paboThI He
PEeyCMOTPEHO
CamocrosTenbHas paboTa 00yqaronuxcs He
PEeyCMOTPEHO
Tema 3.4. Coneprxanue yaeOHOTO MaTepuasa
BosnukHOBeH | 1. | ['unoTe3sl M TEOPHHM BOSHUKHOBEHHS KU3HU Ha 3emiIe: 2 JIP 05,12, 14 OK 2,8 JIHH,
W€ U pa3BUTHE KpealnoHU3M, CaMOTIPOU3BOJILHOE (CTIOHTAHHOE) 3apPOJKICHHUE, [1Py 04, 05 OH,
KU3HU Ha CTallMOHAPHOE COCTOsIHKE, MaHcHepMus, buomnoas. Hauamno [TozH
3emie opraHuueckoi 3Bostonuu. [losBneHue nepBeIx KIETOK. DBOTIOIUS
MeTaboau3Ma. DBOIONHS MEPBBIX KIeTOK. [IpokapuoTsl u
sykapuoThl. [IpoucxoxaeHne MHOTOKIIETOUYHBIX OPTaHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX APCTB 3YKapuOT. OCHOBHBIE YEPTHI
3BOJIIOLIMM PACTUTENBHOTO MUpPa. OCHOBHBIE YEPTHI IBOJIIOLIUU
KUBOTHOTO MUpPa
JIaGopatopHble pabOThI He
IIPEyCMOTPEHO
[IpakTrueckue 3aHATHS 2 JIP 05,12, 14 OK 2,8 JIHH,
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1. Ne 12. IlpencraBiieHue yCTHOTO COOOLIEHUS U JIEHThl BPEMEHU
110 OCHOBHBIM 3TallaM BOZHUKHOBEHUS U Pa3BUTHSI ’KUBOTHOTO
U PACTUTEIBHOIO MUPA, OJArOTOBJIEHHBIX IO IEPEUHIO
HMCTOYHUKOB, PEKOMEH/IOBAHHBIX IIPENoJaBaTesieM

ITPy 04, 05

OH,
ITo3H

KoHTposabHble paboThl

He
IPETYCMOTPEHO

CamocTrosrenbHas padoTa 00ydarommxcs

He
MIPETYCMOTPEHO

Tema 3.5.
[TpoucxoxneH
HC YCIIOBCKA —
AHTPOIIOTEHE3

Conepxanue yaeOHOTo MaTepuana

1.

AHTpormosiorust — Hayka o yenoBeke. CrucTeMaTu4ecKkoe
noJsiokeHue yenoneka. CXoCTBO YesloBEKa C JKUBOTHBIMH.
OTnuams 4emoBeKa OT )KUBOTHBIX. [IpsIMOX0K/I€HNE U KOMILIIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3Ta U
BTOPOU CHUTHAIBHOM CUCTEMBI. COOTHOIICHHE OMOJIOTUIECKUX U
COLIMANIBHBIX (paKTOPOB B aHTpororenese OCHOBHBIE CTAANU
aHTpornoreHesa. J[puonuTeku — NpeKu 4esioBeKa u
4yeoBeKkooOpa3HbIX 00e3bsH. [IpoToaHnTpo — NpeecTBEHHUK
4yelnoBeKa. ApXaHTpon — IpeBHeN MM yenoBek. [laneoantpon —
OpeBHUH yenoBek. HeoaHTpon — yenoBek COBPEMEHHOrO THIIA.
DBOJIIOIMS COBPEMEHHOTO YeIOBEKa. YemoBeuecKknue pachl.
OcHoBHbIE 00JIBIIINE PACHL: €BpOoNIcOUIHAS (€Bpa3uiicKas), Herpo-
aBCTpajioniHas (3KBaTOpUANIbHAS), MOHTOJIOUTHAS (a3UaTCKO-
amepukaHckas). BpeMs u MecTo BOZHUKHOBEHUS YETIOBEUECKUX
pac. EAMHCTBO uenoBevYecKux pac

JIP 05, 12, 14
[TPy 04, 05

OK 2,8

JHH,
OH,
ITo3H

JlaGopaTopHbie pabOThI

He
PEeyCMOTPEHO

HpaKTI/I‘{eCKI/IC 3aHATUA

1. Ne 13. Bpems u myTu pacceieHus yesoBeKa 10 IUIaHeTe.
[Ipucnoco6aeHHOCTD YeTI0BEKA K Pa3HbIM YCIOBUSM CPEJIbL.
Bnusiaue reorpaduueckoii cpepl Ha MOp(HOJIOTHIO U
(GU3MOJIOTHIO YenoBeKa. 3aluTa JeHT BPEMEH! U MEHTAJIbHBIX

2

JIP 05, 12, 14
TPy 04, 05

OK 2,8

JHH,
OH,
ITo3H
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KapT B (hopMaTe YCTHOTO COOOIICHHUS, TIOITOTOBJICHHBIX TIO
MEPEYHIO UCTOYHUKOB, PEKOMEHIOBAaHHBIX MPENOIaBaTEIEM

KonTponsHbie paboThI He
MIPETYCMOTPEHO
CamocTrodrenbHas padoTa 00ydarommxcs He
IPETYCMOTPEHO
Pa3znen 4. IKoJi0rHs 18
Tema 4.1. Coneprxkanue yaeOHOTo MaTepuana 6
Okonorndecku | 1. | Cpeasl OOMTAaHWS OpPraHM3MOB: BOJHAS, HA3eMHO-BO3/YIIHASI, JIP 06, 12, 0OK3,6,7,8 JIHH,
e akTophl U MOYBEHHAs, BHYTPHOpPraHU3MEHHasl. OU3NKOXUMHUYECKUE 13, 14 OH,
CpeJibl )KU3HU 0COOEHHOCTH cpen oburtanus opraHu3moB. IlpucnocoOnenus ITPy 01, 05 ITozH
OpPraHW3MOB K KH3HH B pa3HbIX cpefax. [[oHsITHE 9KOIOTHIECKOTO
¢dakropa. Knaccudukauust sxonornyeckux ¢akropos. IlpaBuio
vmuanmMyMa 1O. JInbuxa. 3akon Tonepantoctu B. llendopna
JlabopaTopHbie pabOTHI He
MIPETYCMOTPEHO
[IpakTruueckue 3aHATHS He
MIPETYCMOTPEHO
KonTtponbHbIe paboThI He
MIPETYCMOTPEHO
CamocrosTenpHas paboTa 00yqaronuxcs He
MIPETYCMOTPEHO
Tema 4.2. Copepxanue yueOHOTo MaTepuaa
Honynauus, | 1. | Dxooruyeckas XapakTEpUCTUKA BUJIA U TIOMYJISIUU. 2 JIP 06, 12, 0K 3,6,7,8 JIHH,
co0O0IIIeCTBa, DKoJIOTUYECKas HUIIA BUJIa. DKOJOTUYECKUE XapaKTEePUCTUKHU 13, 14 OH,
3KOCHUCTEMBI nonyisiiuy. CooO1ecTBa U 9KOCUCTEMbI. bHO1IeH03 U ero [Py 01, 05 IIozH

ctpyktypa (B.H. Cykaues). CBsi3u Mex 1y OpraHU3MaMu B
ouoneHo3e. CTpyKTypHbIe KOMIIOHEHTHI 9KOCHCTEMBI:
MPOAYLIEHThI, KOHCYMEHTBI, peIylIeHTbl. KpyroBopoT BeliecTB U
MOTOK SHEPTUU B dKocucteMe. Tpodudeckne ypoBHHU.
AHTPOTIOT€HHBIE IKOCUCTEMBI. ArpO3KocUCTEMbl. OTIHYUS
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arpo’KOCHCTEM OT OMOT€OIIeHO30B. Y pOoskocucTeMbl. OCHOBHbIE
KOMIIOHEHTHI YpOOIKOCHCTEM

JIabopatopHbie pabOTHI

He
MIPETYCMOTPEHO

[IpakTrueckue 3aHATUA
1. Ne 14. Tpoduueckue nenu u cetu. OCHOBHBIE MTOKA3aTEIH

sKOocUCTeMbl. buomacca u npoaykius. JK0JI0rHuecKre
UpaMu/Ibl yucell, 6uoMaccel U sHeprun. [IpaBuno nupaMusi
sHepruu. PenieHne npakTUKO-OpUEeHTUPOBAHHBIX PACYETHBIX
3aJlaHu# 10 IEPEHOCY BELIECTBAa U SHEPTUU B SKOCUCTEMAX C
coCTaBJIeHHE TPO(HUUECKUX TeNel U upamMu] OMOMacchl U
SHEpPruun

2

JIP 06, 12,
13,14
[Py 01, 05

0K 3,6,7,8

JHH,
OH,
ITo3H

KoHnTposbHble paboThI

He
MIPETYCMOTPEHO

CamocrosTenbHas paboTa 00yqaronuxcs

He
IPEyCMOTPEHO

Tema 4.3.
buocdepa -
riaobanbHas

9KOJIOrHYECKa

s CHCTEMa

Copneprxanue yaeOHOTO MaTepraia

1. | buocdepa — xuBas o6om0uka 3emnu. PazButue npeacraBieHuii o
ouocdepe B Tpynax B.U. Bepuanckoro. Obmactu 6uochepst u eé
cocTtag. JXKuBoe BeniecTBo 6uochepsl u ero GyHKIIUN
3aKOHOMEPHOCTH CyIecTBOBaHHs Onocdepsl. OCOOEHHOCTH
Oorocdepsl Kak TII00aIbHON AKOCHUCTEMBI. J[nHaMuueckoe
paBHOBecHe B Onocepe. PUTMUUHOCTD siBIIeHU# B Onocdepe.
KpyroBopoThl BEIIECTB 1 OMOTEOXUMHUYECKHE IIUKITBI.
I'moGasbHBIE YKOJIOTHYECKUE MTPOOIEMbI COBPEMEHHOCTH | ITyTH
WX PELICHHS

JIP 06, 12,
13, 14
TPy 01, 05

OK3,6,7,8

JIHH,
OH,
ITo3H

JIaGopatopHbie pabOThI

He
MPETYCMOTPEHO

[IpakTuyeckue 3aHATHS
1. Ne 15. Pemienue mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a]1a4 Ha ONpEeNICHUE TUIOIAIN HACAKACHUN Ul CHUKECHUS

2

JIP 06, 12,
13,14
[Py 01, 05

OK3,6,7,8

JHH,
OH,
ITo3H
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KOHIICHTPAIIMH YIJIEKUCIIOTO T'a3a B aTMOC(epe CBOETO peruoHa

MIPOXKUBAHUS
KonTponsHbie paboThI He
IPEyCMOTPEHO
CamocTrodrenbHas padoTa 00ydarommxcs He
IPEyCMOTPEHO
Tewma 4.4. Coneprxanue yaeOHOro MaTepuana
Bausinue 1. | AHTpomoreHHbIe BO3ICUCTBUS Ha Orocdepy. 3arpsi3HEHHs Kak JIP 06, 12, 0OK3,6,7,8 JIHH,
AHTPOTIOT€HHBI BU/JI aHTPOTIOT€HHOT'O BO3JEMCTBUS (XUMHUECKOE, (pU3HUecKoe, 13, 14 OH,
X (pakTOpOB Ha OMOJIOTHYECKOE, OTXO/IbI IPOM3BOJICTBA U MOTPEOICHUS). 1Py 01, 05 ITozH
ouochepy AHTpOTIOT€HHBIE BO3/IeiicTBUS Ha aTMOochepy. Bo3aeiicTBus Ha
ruapocdepy (3arps3HEHUS U UX UCTOYHUKH, UCTOLEHUS BOJ).
BosneiicTBus Ha mutocdepy (aAerpanaius NouBbl, BO3IEHCTBUE HA
rOpHBIE IOPOJIa, Hepa). AHTPONOTeHHbIE BO3JEHCTBYS Ha
OnoTHYECKHE COOOIIecTBa (JIeca U pacTUTEIbHBIE COOOIIECTRA,
YKUBOTHBIN MUD)
JlabopaTopHbie pabOTHI He
PEeyCMOTPEHO
[IpakTuueckue 3aHATUA 2 JIP 06, 12, 0K 3,6,7,8 JIHH,
[TpodeccrnonaabHO-OPUEHTUPOBAHHOE COICPKAHUE TTPAKTUIECKOTO 13, 14 OH,
3aHATHS: [Py 01, 05 ITo3H
1. Ne 16. Pemenne npakTHKO-OpPUEHTUPOBAHHBIX PACUCTHBIX
3aJlaHU# TI0 COXPAHEHUIO MMPUPOJAHBIX PECYPCOB CBOETO
peruoHa npokuBaHusl (10 OIEHKE PHIOOMTPOYKTUBHOCTH
BOJIOEMOB)
KouTpossHabie paboThl He
IIPEyCMOTPEHO
CamocrosTenbHas paboTa 00ydaronxcs He
IIPEyCMOTPEHO
Tema 4.5. Coneprxanue yueOHOTO MaTepuaa
Bausiaue 1. | 3mopoBbe U ero cocrapisAomre. GaKTOPbI, MOJTOKUTEIHHO U 2 JIP 06, 12, 0K 3,6,7,8 JIHH,

35




COLIAJTIBHO
HKOJIOTUYECKU
X (hakTOpOB Ha

3I0pOBbE
YyeJI0BeKa

OTPHUIATEIILHO BJIUSIOIINE HA OPraHU3M YelloBeKa. BpenHbie
MIPUBBIYKH: MTOCIEACTBYS U npodunaktuka. [Ipobnema
TEXHOTEHHBIX BO3JICHCTBUI HA 3I0POBBLE YEIOBEKA
(3MEeKTPOMArHUTHBIE TIOJIs, OBITOBAsT XUMHSI, N30BITOYHBIC IITYMBI,
paauanus v T.1.). AJanTamysi Oprann3Ma 4ejioBeka K (hakropam
OKpYKaoIIeH cpe/bl. 3alUTHBIC MEXaHU3MbI OpraHU3Ma
YeJIoBeKa. 3/10pOBbE U pabOTOCIIOCOOHOCTD.

13,14
ITPy 01, 05

OH,
ITo3H

2. | [TpunHIUIIEI JOPMUPOBAHUS 3I0POBHE COEPETAIOIIETO MOBEICHNUS.
®duznyeckas akTUBHOCTb U 3710poBbe. [ pymnmbl 310poBbsi. OCHOBBI
3aKaJIiBaHUs. buoxuMHuyeckue aceKkThl palOHAIbHOTO MUTAHHUS.
[IpaBuna 6e30macHOro UCHOJIB30BaHUS OBITOBBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB

JIP 06, 12,
13,14
[TPy 01, 05

0K 3,6,7,8

JHH,
OH,
ITo3H

JlabopaTopHbie pabOTHI

[TpodeccrnoHabHO-OPUEHTUPOBAHHOE COIEPKaHIE JTa00PaTOPHOTO

3aHATHS

1. Ne 3. «BmusiHue abnotnuecknx (pakTOpOB Ha YeJIOBeKa (HU3KHE

U BBICOKHE TeMIepaTypsl)» M3yueHne MexaHu3MoB aJanTaiuu
OpraHu3Ma 4ejoBeKa K HU3KUM U BBICOKUM TeMIepaTypam 1
00BsICHEHHUE MOTYUYECHHBIX PE3YIbTaTOB U (HOPMYIHUPOBAHHE
BBIBOJIOB (IIMCbMEHHO) C UCHOJIB30BAaHUEM HAYUHBIX MTOHSATHIH,
TEOpUM U 3aKOHOB

JIP 06, 12,
13, 14
TPy 01, 05

OK3,6,7,8

JTHH,
OH,
ITo3H

[IpakTrueckue 3aHATHS
1. Ne 17. OmnpegneneHue CyTOYHOTO palioOHa TUTAHUS
2. Nel8. Co3manue MHAWBHIYyaTbHOM MaMATKU [0 OpraHU3aluu
panoHaIbHON (PU3NUYECKON aKTUBHOCTH

JIP 06, 12,
13,14
TPy 01, 05

OK3,6,7,8

JIHH,
OH,
IIozH

KouTpossHabie paboThl

He
MPETYCMOTPEHO

CaMocTosTeNnpHas pa60Ta o6yqarom1/1xc;1

He
MPEAYCMOTPEHO

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAePKAHUE TPUKJIATHOTO

MOIYJIs1)
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Pazpean 5. BuoJiorus B :Ku3Hu 32
Tema 5.1 Copepxanue yueOHOTO MaTepuala 2
buorexnonoru | 1. | buotexHosorust Kak HayKa ¥ MPoru3BoACTBO. OCHOBHBIE JIP 04 OK 8 ITo3H,
U B )KU3HU HaIpaBJIEHUS COBPEMEHHOM OMOTEeXHOJI0TUU. MeTo bl ITPy 03
KaXXJ0ro onotexHonoruu. OObEeKThl OMOTEXHOJIOTUU. DTHUKA
OMOTEXHOJIOIMYECKUX U FT€HETUUECKUX dKcriepuMeHTOB. [TpaBuiia
MOVCKA U aHaJIM3a OMOAKOJIOTHYECKON HH(POPMALIUU U3
Pa3IMYHbIX HCTOYHUKOB (Hay4Has U ydeOHOHay4yHas JIUTeparypa,
CpeacTBa MaccoBoi MHpopMaiuu, cetb IHTepHeT U npyrue)
JlabopaTopHbie pabOTHI He
PEyCMOTPEHO
[IpakTiueckue 3aHATHS 2 JIP 04 OK 8 ITo3H,
[IpodeccronanbHO-OPUEHTUPOBAHHOE COJIEPIKAHUE MTPAKTUYECKOTO ITPy 03
3aHSTHS:
1. Ne 19. Keiicel Ha aHanu3 HHGOPMAIIMK O HAYYHBIX JOCTHKCHHIX B
00JacTl TeHETUYECKUX TEXHOJIOT U, KJIIETOUHOM HHKEHEePUH,
MUIIEBBIX OMOTEXHOJOTUM. 3alUTa Keiica: IpeICTaBICHUE
pe3ynbTaTOB PEIICHUsI KEHCOB (BBICTYIUICHHE C TIPE3CHTAITUEH )
KonTtponbHbIe paboThI He
PEeyCMOTPEHO
CamocTtosarenbHas paboTa 00yJaromuxcs He
IPEeyCMOTPEHO
Tema 5.2. Copepxanue yueOHOTo MaTepuana 2
buotexnonoru | 1. | BUOTEXHOIOIrUHU U KUBOTHBIE JIP 04, 14 OK 1,2 OH
U U KUBOTHBIE [Py 01, 05
JIaGopatopHbie pabOThI He
IIPEyCMOTPEHO
[IpakTrueckue 3aHATUA 2 JIP 04, 14 OK 1,2 OH
1. Ne 20. PazButne GMOTEXHOJIOTHUH C HCIIOIH30BAaHHUEM [Py 01, 05
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KUBOTHBIX, TPUMEHEHHE MPOIYKTOB OMOTEXHOJIOTUH B KU3HU
YeJI0BeKa, MOUCK U aHaIU3 HH(OPMAIMY U3 Pa3THYHBIX
HMCTOYHUKOB (Hay4yHas U yueOHO-Hay4dHas JTuTeparypa,
cpeacTBa MaccoBoi MHGopMaluu, ceTb HTEpHET U ipyrue)
Kelicbl Ha aHanu3 HHGOPMALMK O Pa3BUTHH OMOTEXHOJIOTHI €
HCII0JIb30BAHNEM JKMBOTHBIX (TI0 IpyIinam)

KoHnTposabHble paboThI He
MIPETYCMOTPEHO
CamocTrosrenbHas padoTa 00yJarommxcs He
MIPETYCMOTPEHO
Paznean 6. buoskosornueckue ucciae10BaHus 14
Tema 6.1. Coneprxanne yaeOHOTO MaTepuaa 2
OcHoBHBIE MHuoroo0pa3ue :,KUBOTHOTO MUPaA. JIP 04, 05, 14 OK1,2,8 OctH,
MCTO/IbI Hayunslit MeTos1. MeTo 161 OMO0IKOIOTHIECKUX UCCIIECOBAHNMN: ITPy 01, 05 5H,
OrOdKOJIOrHYE 1 MOJIEBBIC, TAOOPATOPHBIE, SKCIEPUMEHTATbHBIE. MOHUTOPHUHT ITo3sH
CKHX " | OKpyKarolei cpeibl: JTOKaAbHBIN, PETHOHAIBLHBIN U TII00AIBHBIN
UCCIIEIOBAHUI MeTtompl moucka, anajanusa u 00paboTKy HHGOPMAITMH O TTPOCKTE B
Pa3IMYHbBIX UCTOYHUKAX
JlaGopaTopHbie pabOTHI 2 JP04,05,14| OKI1,2,8 OctH,
[TocranoBka 11e11, 3a/1a4, BEIIBUKEHUE TUIIOTE3bI, IPOBEICHUE [Py 01, 05 OH,
AKCIEPUMEHTA IO OMPEIETICHUI0 ONTUMAIIbHBIX YCIOBHM JUTsl pocTa U [TozH
(bU3MOJIOrNYeCKON aKTUBHOCTH JPOXOKEBBIX KIIETOK. BhisBiieHne
3aKOHOMEpHOCTEH, POpPMYIHpPOBAHUE BHIBOJOB U IPOTHO30B.
JlaboparopHble pabOThI Ha BEIOOP MO MUHU TPYIIIIaM:
CoueraHHO€ BIMSHUE TEMIIEPATYPHI U YIIIEBOJOB HAa POCTa U
(bU3HOTIOTMYECKYI0 aKTUBHOCTD JIPOMKIKEBBIX KIETOK
[IpakTrueckue 3aHATUA He
MPETYCMOTPEHO
KoHTposbHbIe paboThI He
MPEAYCMOTPEHO
CamocTtosarenpHas paboTa 00yJarommxcs He
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IPEyCMOTPEHO

Tema 6.2.
buonkosornue
CKUI

AKCIEPUMEHT

Copepxanue yueOHOTO MaTepuala 2
1. | buonoruyeckuii sKcriepuMenT. MeToanKa MpoOBEACHUs. DTarbl JIP 05,06,10 | OK 3,4, 6, ITo3H,
MPOBEICHUSI. [TPy 02 7,8
JIaboparopHbie pabOTHI 6 JIP 05, 06,10 | OK 3,4, 6, ITos3H,
1. No 6. Btopoii sTanm BBHINOJIHEHUsS MPOEKTa: IOJArOTOBKA ITPy 02 7,8
HEOOXOIUMOM TMOCylbl W MaTepuaia Ui HKCIIEPUMEHTA,
MIPOBEJICHUE IKCIIEPUMEHTA, IEPUOIUICCKAsI IPOBEPKA TCUCHHUS
JKCIEpUMEHTa/ cOOp MaTepuaia B BHIOpaHHBIX TOUKax oTOOpa
mpo6
2. No 7. Tperuii oTan BBHINOJHCHHS TPOEKTA: TMOJydECHHUE
MEPBUYHBIX  OKCIIEPUMCHTAIBHBIX  JIAHHBIX, IPOBEICHUE
CTaTUCTUYECKOM 00pabOTKH MOTy4YE€HHBIX TaHHBIX
3. No 8. UYerBepThlii 3Tan BBITIOJHEHHS TPOEKTA: BBISBICHUE
3aKOHOMEpHOCTEH, (PopMynIHpoBaHUE BBHIBOJOB U IPOTHO30B,
OIICHKa KayecTBa MHCCIEAyeMOro OObeKTa MO pe3yjibTaTaM
OMOIKOJIOrMYECKOT0 aHaIn3a
[IpakTrueckue 3aHATUA 4 JIP 05,06,10 | OK 3,4, 6, ITo3H,
1. Ne 21. OG30p Tem y4eOHO-UCCIIENOBATEIBCKUX TPOCKTOB. ITPy 02 7,8

Bri6op y4e0OHO-HCCIIeI0BATENbCKOTO MpOeKTa u3
npeaioxkeHHbpIx. DopMupoBaHre KOMaH bl TPOEKTa. AITOPUTM
BBITIONIHEHUST TpoekTa. Kaxknas rpymnma BbIOMpaeT OIUH W3
BApUAHTOB Y4eOHO-HCCIIEeI0BATENbCKIX MPOEKTOB: 1. OrenHka
kauecTBa arMocdepHoro Bo3ayxa 2. OneHka KadyecTBa IMOYB
MerosoM (urtorectupoBanus 3. OneHka KauecTBa BOJ
MMOBEPXHOCTHBIX BOJOEMOB 10 OPTraHOJENTHYECKUM U (PU3UKO-
xumMudeckuM cBoiictBam 4. Bnusinue 11AB Ha poct u pa3Butue
CEeMsIH BBICIIMX pacTeHUW 5. BnusiHuEe CONEBOro 3arpsi3HEHUS

Ha POCT M pa3BUTHE CEMSH BBICIIMX pacTeHHMd [lepBwiii sTan
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BBIMIOJIHEHUSI ~ TIPOEKTA! ObocHOBaHNE  aKTyaJbHOCTH
BBIOpaHHOW TeMbl. BbisBIeHHE MPOOIEMBI HCCIIEIOBAHUS,
(dopmynupoBaHue TUNOTE3bl. BEIOOP METOOB HCCIIEIOBaHUS.
Bei6op Touek orbopa mpoO Ha TEPPUTOPUU HCCIICAOBAHUSL.
[TocranoBka menedt W 3amad uccienoBanus. OnpeneneHue
GopMBI  TIpEeNCTaBIEHHUS  PE3YyJAbTATOB  HCCIICAOBAaHUS.
OmnpenerneHne 3TanoB U COCTaBJICHHUE IJIaHA CCIICIOBAHUS

2. Ne 22, 3ammra mpoekra. llpencraBieHne pe3yinbTaToOB
BBITIOJTHEHUS y4eOHO-HCCIIeIOBATEIbCKUX MIPOEKTOB
(BBICTYyILJIEHUE C MpEe3eHTaluel)
KoHnTposabHble paboThI He
IPEIYCMOTPEHO
CamocrosTensHas paboTa 00yqIaronuxcs He
IPEIYCMOTPEHO
Hroro 148
KoncyabTauus 4
JK3aMeH 4
Bcero: 156
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4. YCJIOBUA PEAJIM3ALIMU ITPOT'PAMMBI YYEBHOI'O ITPE/IMETA

TpeGoBaHusI K MUHMMAJIBHOMY MATEPHAIBHO-TEXHHYECKOMY 00ecrieYeHHI0

Peanuzarnust mporpamMmsl yaeOHOTO MpeaMeTa TpedyeT Halndust y4eOHOTro KaOnHeTa
— buonorus, nabopaTtopuii — He npedycmompeno

O6opynoBaHue yuyeOHOTO KaOUHeETa:

- TOCAI0YHBIE MECTa 0 KOJIMYECTBY CTYICHTOB;

- pabodee MeCTO MpenoaaBaTess;

- KOMIUIEKT y9eOHO — HaIJBTHBIX ocoouit «bromorusy;

- MYJbTUMEIUNHBI KOMIIAKT — JUCK ¢ KOMIUICKTOM IPOrpamMM JUIsl TOJICPKKU
IIKOJILHOTO Kypca OMOoJIoTuy;

- MHCTPYKITMOHHBIC KapThI JIJIs1 TPOBEICHUS JIAOOPATOPHBIX MPAKTHUYECCKUX PadoT;

- nmabopatopHoe 000PYI0BaHUE;

- repOapuu

- KOJUICKIIUU

- MHKPOCKOIIBI

- MHKpOIpernaparhl

KOMIUICKT y4eOHO - METOJUYCCKOTO TTOCOOHUS 10 TEXHUKE O€30TaCHOCTH U OXPaHbI
OKpY’KaroIIel CpeIbl.
Texaudeckue cpecTBa OOyICHNUS:
- KOMIIBIOTEPHIl €  JIMIEH3WOHHBIM  TPOTPAMMHBIM  OOCCIICUCHUEM W
MYJIBTHMEINATIPOEKTOP;
- npuntep HP DeskJet;
- ckanep O0opyaoBaHue T1a0OpaTOPUU U pabOINX MECT J1a00paTOPHU:

Nudopmannonnoe odecnevyenue 00yuyeHns
s npenoxaBartesiei

06 ob6pazoBanuu B Poccuiickoit @eneparuu: dpeaep. 3akon ot 29.12. 2012 Ne 273-D3 (B
pen. ®enepanbHbix 3akoHOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, or 23.07.2013 Ne 203-®3, or 25.11.2013 Ne 317-®3, or
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-d3, ot 05.05.2014 Ne 84-d3, ot 27.05.2014
No 135-@3, ot 04.06.2014 Ne 148-d3, ¢ u3M., BHeCEHHbIMH DeliepalIbHBIM 3aKOHOM OT
04.06.2014 Ne 145-®@3, B pea. ot 03.07.2016, ¢ u3Mm. ot 19.12.2016.)

[Ipukaz MunuctepctBa obopa3zoBanusi u Hayku PD ot 31 mekabpst 2015 r. N 1578 "O
BHECCHUH W3MEHEHWU B (helepalibHbIi TOCYAapCTBEHHBIM O0pa30BaTENbHBIA CTaHIAPT
cpeaHero oduiero oOpa3oBaHusl, YTBEPKJICHHbIA MprKazoM MHHHCTEPCTBA 00Opa3oBaHUs
u Hayku Poccuiickoit @enepannu ot 17 mast 2012 r. N413"
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[TuceMo [lemaprameHTa rocyJapCTBEHHOM NOJUTUKH B cdepe MOATOTOBKU pabouux
kaapoB u JIIIO Munobpnayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenpanuu 1o
OpraHu3aldy TMOJYYeHHUs CpelHero oOmiero oOpa3oBaHUsA B TMpeAenax OCBOCHUS
0o0pa3oBaTeIbHBIX MPOrpaMM CpeaHero mnpodeccuoHanbHOTO 00pa3oBaHus Ha 0Oasze
OCHOBHOT'O 0011ero o0pa3oBaHus ¢ y4eToM TpeOoBaHUI (eaepaabHbIX TOCYIaPCTBEHHBIX
o0Opa3oBaTeIbHBIX CTAaHAAPTOB U MOJTy4yaeMOM Mpodeccuu WK CIEeNHATbHOCTH CPEIHETO
po¢eCCUOHATTLHOTO 00Pa30BaAHUS.

[IpumepHasi ocHOBHasi oOpa3oBaTelibHasi IMporpaMma CpeaHero oomiero oOpa3oBaHUS,
o100peHHas pereHueM QeaepatbHOro yaueoHO-METOIMUECKOTO 00BEIUHEHHUS 110 00IIEMY
obOpazoBanuto (mpoTokoa ot 28 utonst 2016 r. Ne 2/16-3).

buonorus: B 2 1. / nox pen. H. B. SAApeiruna. — M., 2020.

buonorusi: pykoBoJICTBO K MPaKTUYECKUM 3aHATUsAM / oA pea. B. B. Mapkunoit. — M.,
2010.

Japeun Y. IIpoucxoxaenue Bunos. — M., 2018.

Kobvinanckuii B. A. ®unocodust 5KOJIOTHHU: KpaTKUi Kypc: yueb. nmocoOue it By30B. —
M., 2010.

Opnosa 3. A. VicTopusi aHTpOINOJIOTMYECKUX YUEeHUM: yueOHuK 11 By30B. — M., 2020.
IlexosA. 11. buonorusi, renetuka u napasurosnorus. — M., 2020.

st cTyneHToB
Koncmanmunos B.M. u op. buonorus mjs npodeccuii v ceruaibHOCTe TEXHUUECKOTO U
€CTECTBEHHO-HAYYHOr0 Mnpoduieil: y4eOHUK i CTYIEHTOB MpodecCHOHAIbHBIX
oOpa3oBaTeIbHBIX OpraHu3alnii, ocBanBaBIIMX mpodeccuu u cneruanbHoctu CI10., 2017
benses JI. K., Joimwuy I'M., Ky3neyosa JI.H. u op. buonorus (6a30Bbiii ypoBeHb). 10
kinacc. — M., 2014.
Honyesa A.FO. buonorus. Bech MIKOIBHBINA Kypc B cxemax u Tabnunax. — M., 2014.
Jlhykamxun A. C., Pyuun A. b., Cunaesa T. b. u Op. buonorusi ¢ 0oCHOBaMH 3KOJIOTHH:
YYeOHHK ISl CTY/1. YIPEKICHHUH BhICII. oOpa3oBanus. — M., 2014.

Mamonumos C. I, 3axapos B. b., Kosnoéa T. A. buonorus: y4yeOHWK nJisi CTYI.
yapexaeHHI Bicil. oOpa3oBaHus (OakanaBpuat). — M., 2014.

Huxumunckasa T. B. buonorus: kKapmMaHHbIN clipaBoyHUK. — M., 2015.
Cuesoenazos B. U., Aeagonosa U. b., 3axaposa E. T. buonorms. OO6mas Ouonorwus:
6a30BbIit ypoBenb, 10—11 kmacec. — M., 2020.

Cyxopykosa JI. H., Kyumenxo B. C., Heanoea T. B. buonorus (6a30Bblii ypoBeHb). 10—
11 xmace. — M., 2014.
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Yeoviues H.B., I'punesa Il buonorus: y4eOHUK IJisl CTYAEHTOB MpO(eCcCHOHAIbHBIX
oOpa3oBaTelbHBIX OpraHu3aluii, ocBauBaBIIKX npodeccun u cnenuanbHoctu CI1O. — M.,
2020

HNuTepHer-pecypcebl

www. sbio. info (Bcsa 6uonorusi. CoBpeMeHHasi OM0JIOTusl, CTaTbU, HOBOCTH, OMOIMOTEKA).
www. window. edu. ru (EnuHoe okHO JocTyma K 00pa3oBaTeIbHBIM pecypcaM MHTepHeTa
110 OHOJIOTHH).

www.5ballov. ru/test (Tect 1y1st aOUTYpUEHTOB 1O BCEMY IIKOJIBHOMY KypCy OMOIOrUN).
www. vspu. ac. ru/deold/bio/bio. htm (TenexkoMMyHHKAallMOHHBIE BUKTOPUHBI IO
OMOJIOrHH - SKOJIOTUH Ha cepBepe BOpOHEKCKOTO YHUBEPCHUTETA).

www. biology. ru (buonorus B OTkpbiTOM KoJuiemke. CalT COAEPKHUT DJICKTPOHHBIN
yueOHuK 1o 6uonoruu, On-line Tectsr).

www. informika. ru (OneKTpoHHBIN y4eOHUK, OOJBIION CIIUCOK UHTEPHET-PECYPCOB).
www. nrc. edu. ru (buonormyeckas kapruHa mupa. Paznen KOMOBIOTEpHOro ydeOHUKA,
pa3paboTaHHOTO B MOCKOBCKOM IOCYJJapPCTBEHHOM OTKPBITOM YHUBEPCUTETE).

www. nature. ok. ru (Peakme wu wucuesawmomme KUBOTHbIe Poccum — mpoekt
Oxonorudeckoro neHrpa MI'Y um. M. B. JlomoHocoBa).

www. kozlenkoa. narod. ru (JJias Tex, KTO Y4YUTCS caM M YYHMT JAPYTrUX; OYHO H
JMCTAHIIMOHHO, OUOJIOTHH, XUMHH, APYTHM TIPEIMETaM).

www. schoolcity. by (buonorus B Bompocax u 0TBeTax).
www. bril2002. narod. ru (buosoruss mus mkoabHUKOB. KpaTkas, KOMITakTHas, HO

JOCTAaTOYHO MopoOHas wmHbopMmanus 1Mo pazaenam: «OOmas Ouonorus», «boranukay,
«3oonorusny, «4enoex»)
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
HPEIMETA

HaunmeHoBaHue 00pazoBaTe/IbHbIX Pe3yJbTAaTOB
®I'OC COO (mpeamertHble pe3yabTaTsl — [1Py)

MeToabLIOLEHKH

[TPy 01. ChopmMupoBaHHOCTH CUCTEMBI 3HAHHI 00
00IIMX OMONOTMYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSIX

OrneHKa JAEATETFHOCTU CTYACHTOB IIPH BBHIMOTHEHUH
3aJaHU MPAKTUUECKUX 3aHATUN

[TPy 02. ChpopMupoBaHHOCTH YMEHUI HCCIIENOBATH
Y aHaJM3UPOBATH OMOJIOTHYECKHE 00BEKThI U
CHCTEMBI, O0BSICHSATH 3aKOHOMEPHOCTH
OMONIOrMUECKHX TPOIECCOB U SIBIICHUIA;
MPOTHO3UPOBATH MMOCIIECTBUSI 3HAUNMBIX
OHMONIOTMUECKUX MCCIICIOBAHUN

OreHKa pe3ynbTaToB BHITTONHEHUSA 3aJaHUN dK3aMeHa

[TPy 03. BnageHue yMeHUSIMU BBIJBUTATH
THUITOTE3bl HA OCHOBE 3HAHUI 00
OCHOBOITOJIATAFOIINX OMOJIOTrHYECKHIX
3aKOHOMEPHOCTSIX U 3aKOHAX, O MMPOUCXOKICHUH U
CYITHOCTH JKWU3HH, TJI00aJIbHBIX U3MEHEHUAX B
ouocdepe; TpoBEPATH BEIABUHYTHIC THITOTE3BI
3KCIIEPUMEHTAIbHBIMU CPEACTBAMHU, HOPMYITUPYSI
LIeJIb UCCIIEOBAHUS

OrneHka JEATETFHOCTA CTYACHTOB IIPH BBHIMOTHEHUH
3aJJaHUN MPAKTUYECKUX 3aHATUN

[TPy 04. BnageHne MeTogaMu CaMOCTOSITEITLHOM
MOCTAHOBKU OUOJIOTMYECKUX IKCIIEPHMEHTOB,
OITMCAHMsI, aHAJIN3a U OLIEHKH JIOCTOBEPHOCTH
MOTY4YEHHOTO pe3yabTaTa

OreHKa pe3yybTaToB BHITTONIHEHUS 3aIJaHUH dK3aMeHa

[TPy 05. ChopmMupoBaHHOCTH YOSKICHHOCTH B
HEOOXOIUMOCTH COOTIOACHUS dTHISCKUX HOPM U
9KOJIOTHYECKHX TPEeOOBAaHUI IPHU MPOBEACHUH

OMOJIOTMYECKNX HCCIIENOBAHNI

OrneHka AEATENbHOCTH CTYIEHTOB INPHU BBIMOIHEHUH
3aJJaHUN MPAKTUYECKUX 3aHATUM
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IIpunoxenue 1

IIpumepHas TeMaTHKa MHAMBHUAYAJIbHBIX IPOCKTOB 10 MpeaMeTy

1. Knerounas Teopusi CTpOEHHsS OpraHu3moB. HcTopuss U COBPEMEHHOE
COCTOSIHUE.

2. Hacneactennas nHdopMaius u nepegada ee U3 MoKOJEHUS B TOKOJICHUE.

3. Jlpamatudeckue CTPaHHIIBI B UICTOPHH PA3BUTHS TCHETHKH.

4. Ycnexu COBpeMEHHOUN T€HETUKHU B BETEPUHAPUH.

5. HUcropus pazBuTus 3BOIOIUMOHHBIX uien 1o Y.J/lapsuHa.

6. «Cucrema npupoasi» K.JIuHHes 1 ee 3HaUeHUE ISl Pa3BUTHUSI OUOJIOTHH.

7. CoBpeMeHHBIE TMPEJCTABICHUS O MEXaHU3MaX U  3aKOHOMEPHOCTAX
HBOJTIOIUH.

8. CoBpeMmeHHBbIE TMPEACTABICHUS O 3apOXJIEHUMU >KU3HU. PaccMoTpeHue
OIICHKA PA3JIMYHBIX TUITOTE3 TPOUCXOXKICHHUS

9. CoBpeMeHHBIM JTam pa3BUTHS  YeJOoBeYECTBA. YeIOBEYECKHE  pPachl.
OnacHocTh pacu3ma.

10. BospneiicTBue uyeroBeKa Ha NPUPONY HaA pa3IMYHBIX IJTamax pa3BUTHS
YeJIOBEYECKOro 0011ecTBa.

11. BimsHHE OKpYKaIOIICH Cpe/Ibl M €€ 3arpsA3HCHUS Ha pa3BUTHE OPTaHU3MOB.

12. Butamunbl, pepMeHTHI, TOPMOHBI U UX POJb B opranusMe. Hapymenus npu
UX HEJOCTATKE U U30BITKE.

13. IlpuumHBl W TpaHUIBl YCTOWYMBOCTH OMOCepbl K  BO3JACUCTBUIO
NS TETLHOCTH JTIOJIEH.

14. buoleHo3bl (PKOCHCTEMBbI) PA3HOTO YPOBHA W HMX COMOJYMHEHHOCTHh B
r1o0aapHOM IKOcucTeMe — Ouocdepe.

15. BumoBoe u »dKonormyeckoe pazHooOpasue OuoIeHO3a KaK OCHOBAa €ro
YCTOUYHUBOCTH.

16. IloBbiieHWe  TPOTYKTUBHOCTHU dboTocuHTE3a B HCKYCCTBEHHBIX
HKOJIOTHYECKUX CHCTEMaX.

17. Pa3nuuHble 5KOJOTMYECKHE TMHUPAMUIBI M COOTHOIICHUS OpPraHW3MOB Ha
KaXJI0l UX CTYIICHHU.

18. Ilytu moBBImIEHUS OWOIOTHYECKON TPOTYKTUBHOCTH B HMCKYCCTBEHHBIX
HKOCHUCTEMAX.

19. Ponp nmpaBUTENBCTBEHHBIX W OOIIECTBEHHBIX IKOJOTHUECKUX OpraHu3aIiili B
COBPEMEHHBIX Pa3BUTHIX CTPaHAX.

20. PammoHanbHOE WCIIONB30BAHWE M OXpaHa HEBO30OHOBISIEMBIX MPUPOJIHBIX
pecypcoB (Ha KOHKPETHBIX IPUMEpPax).

21. OmacHocth rTn00anmpHBIX HapymieHH B Oumocdepe. O30HOBBIE «IBIPHIY,
KHUCIIOTHBIC JIOKIA, CMOTH U UX MPEOTBPAIECHHUE.

22. DKOJIOTMYECKHE KPU3HUCHI M JKOJOTHMYEeCKHe KatacTpodnl. [IpemoTBpamnienue
WX BOSHUKHOBCHHSI.
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IIpunoxenue 2

Cunxponusanus odpasoBareabHbIX pe3yiabTaToB ®I'OC COO u ®I'0OC CIIO

HaumenoBanue OK, IIK

HaumeHoBaHHe JUYHOCTHBIX

HaumenoBanue YY ]|

corsaacuo ®I'OC CIIO pe3yabtatos (JIP) corjacuo ®IroC COO
coraacuo ®IoC COO
OK.1. Mouumars cymHOCTh 1 | JIIT 4. ChopMUpPOBaHHOCTH Iyvyza
COLIMATTBHYIO 3HaYUMOCTb | MUPOBO33PEHUS,
CBoeil Oymymield mpodeccuu, | COOTBETCTBYIOIIECTO
IIPOSIBJIATh K HEW YCTOMYMBBIA | COBPEMEHHOMY YPOBHIO Pa3BUTUS
MHTEpEC . HayKH 1 00I1I€CTBEHHOU
MIPAKTUKH, OCHOBAHHOTO Ha
OK.9puenTipoBaThCs B JMajore KyJubTyp, a TaKxke
YCIIOBHAX 4acTOM CMEHbI pa3nuuHbIX (POPM OOIIECTBEHHOTO
TEXHOIIOTHH B CO3HAHUsI, 0CO3HAHUE CBOETO
npogeccnonanbHOH MECTa B HOJIMKY/JIETYPHOM MHUPE
JeATEIbHOCTH
OK 03. Ilpuaumars pemenunst | JIP 5. ChopmupoBanHocTh ocHOB | PYVY ]
B CTaH/APTHBIX CaMOPAa3BHUTHS U CAMOBOCITUTAHHS
HECTAHAAPTHBIX CUTyalludX U B COOTBETCTBUHU C
HECTH 33 HUX 00111e4eTI0BEYECKUMU
OTBETCTBEHHOCTb. [EHHOCTSAMH U UIeaTaMu
TPaKIAHCKOTO OOIIECTBA;
TOTOBHOCTb U CLIOCOOHOCTb K
CaMOCTOSITEIbHOM, TBOPYECKON U
OTBETCTBEHHOU JI€ATEIbHOCTH;
OK 04. OcymectBisate mouck | JIP 7. HaBbiku coTpyaHUYeCTBA KYVY I
Y HCIIOJIb30BaHUE CO CBEPCTHHKAMHU, IETbMU
UH(pOPMALMH, HEOOXOOUMON | MIIaJIEro BO3PacTa, B3POCIbIMU
nst 5GPeKTHBHOTO B 00Pa30BaTEIBLHOM,
BBITIOJTHCHH S 00IIIECTBEHHO TMOJIC3HOM, yueOHO-
NPOeCCHOHANBHBIX 3a/1aY, HCCIIEI0OBATEBCKOM, MPOEKTHOM 1
POHECCHOHATBHOrO U JPYTUX BHIAX JEATETbHOCTH;
JMYHOCTHOTO Pa3BHTHSL.
OK 08. CaMmocTosATENIbHO JIP 11. Ilpunsarue u peanmmzamuto | [TYVY]]

OTIPEETISTh 3a/1a41
po(heCcCHOHATLHOTO U
JUYHOCTHOTO PAa3BUTHS,
3aHUMAaThCS
camMo00pazoBaHuEM,
OCO3HAHHO TUIAHKPOBATh
MOBBIIICHUE KBATU(DUKAIUH,

IIECHHOCTEH 3JI0POBOTO U
6e30macHoro oopasa >KM3HH,
NOTPEOHOCTH B PU3UIECKOM
CaMOCOBEPILIEHCTBOBAHHH,
3aHATHUSIX CIIOPTUBHO-
03JI0POBUTEIILHOU
JeSITeNbHOCTHIO, HETIPUSITHE
BPEIIHBIX MPUBBIYCK: KypPECHUS,
yImoTpeOIeH sl aTKOT oIS,
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HaumenoBanue OK, IIK

HaumMeHoBaHHe JUYHOCTHBIX

HaumenoBanue YY ]|

coraacuo ®I'OC CIIO pesyabtaros (JIP) cornacuo ®IrocC COO
coraacuo ®IocC COO
HapKOTHUKOB;
OK 05. Ucnons3oBath JIP 12. bepexnoe, otBerctBeHHoe | KYV /]
UH(POPMAIUOHHO- ¥ KOMIIETEHTHOE OTHOIIEHUE K
KOMMYHMKaIlMOHHBIE ¢busnyeckomy u
TEXHOJIOTHH B IICUXOJIOTHYECKOMY 3JO0POBLIO,
npoecCHOHANBHOM KaK COOCTBEHHOMY, TaK U APYrUX
ACATCIIEHOCTH. JIOZICH, YMCHHE OKa3bIBATh
MEePBYIO TOMOIIIb
OK 02. OpranusoBsIBaTh JIP 13. Oco3HaHHBIH BBIOOD Iyva
COOCTBEHHYIO JIEATEIIHOCTD, Oynyuieit nmpodeccun u
BBIOMPATh TUIIOBBIC METOBI M | BO3MOIKHOCTEH peanm3anuu
CII0COOBI BBIOJHEHHS COOCTBEHHBIX KU3HEHHBIX
npoheCcCHOHANBHBIX 3a/1a4, [UIAHOB;, OTHOIIICHHE K
OLIEHUBATh X YPPEKTUBHOCTH IO deCCHOHAIBHOM
1 Kaq9ecTBo. NEATELHOCTH KaK BO3MOKHOCTH
y4acTHUs B PEIICHUU JINIHBIX,
OOIIECTBEHHEIX,
TOCYJapCTBEHHBIX,
00IIIeHAIIMOHATIFHBIX MTPOOJIEM;
OK 07. bparp nHa cebs | JIP 14. ChopmMupoBaHHOCTH Iyva
OTBETCTBEHHOCTh 32 PAbOTY | 5K0I0rHYECcKOro MBIIILICHUS,
JICHOB KOMAHZBL | 1oppMaHus BIMSHUS COLMATLHO-
(IO TIMHCHHEIX), 38 | 5 KOHOMHUECKHX IIPOLIECCOB Ha
pe3ynbTaT BBITIOJTHEHUS .
3a/1aHuiL. COCTOSIHUE MPUPOTHON U

COITMAIBHOM CpEJIbl;
pUOOPETEHUE OTBITA PKOJIOTO-
HaIpaBJIECHHOM JIeATEILHOCTH;
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IIpunoxenue 3

IIpeemcTBeHHOCTH 00pa3oBareabHbIX pe3yabTaToB PI'OC COO (mpeaMeTHBIX) €

o0pa3oBareabHbIMHU pedyabTatamu ®I'OC CITIO

(mpodeccroHanbHO-OpUEHTUPOBAaHHAS B3aUMOCBA3b 00111e00pa30BaTEIHHOTO
pelMeTa Co CIEIUATbHOCTHIO)

HaumenoBanue HaumenoBanue HaumenoBanue HaumenoBanmne
o0menpogeccuoHAIbHBIX npodeccuoHaIbHBIX npeAMeTHbIX pa3aesioB/TeM U
AUCHMILINH € monayaeid (MIK) ¢ pe3yiabtatoB ®T'OC paboueii
o0pa3oBaTeIbLHBIMH o0pa3oBaTe/ibHbIMH COO, umermmx nporpamMmme no
pe3yJbTaTamm, pe3yJbTarammu, B3auMocBsa3b ¢ OP npeaMery
MMEKIIMMHA B3aNMOCBSI3b MMEKIIMMHA dIrocC Clio
¢ npeaMmeTHbivMu OP B3aHUMOCBA3b C
npeametrasivu OP
OIl. 01 Anaromus n MJIK 02.01 TexHnuka u I1Py - Pasznen 3. OcHOBBI
(hbM3HOJIOTHS JKHBOTHBIX METO/IBI pa3BeAeHUs co0ak | chOPMHUPOBAHHOCTD T€HETHKH.
YMeTb: - onpenensaTh U po(hecCHOHATBHBIMU CUCTEMBI 3HaHUM 00 Tema 3.1.
KIIMHUYECKOE COCTOSTHUE Moaynsmu (nanee — [IM) | obmux 3aKOHOMEPHOCTH
SKUBOTHBIX OOIIIMMHU TIM. 02 Pa3zBenenue u OHMOJIOTHYECKUX HAaCJIEACTBEHHOCTHU
WHCTPYMEHTATbHBIMH ceJIeKIHs codak 3aKOHOMEPHOCTSIX,
METOJaMHU; 3aKOHAaX, TEOPHUAX
-TI0JIb30BaThCS
BETEPUHAPHOM [1Py -
TepaneBTUYECKOM c(hOopMUPOBAHHOCTH
TEXHHUKOM; YMEHHI UCCIIEI0OBATh

- OIIPENICIISTh BUJIOBBIC
0COOEHHOCTH
>KHBOTHBIX;

- aHAJIM3UPOBATH
(U3HOJIOTUYECKHE
(YHKIIMH OPTaHOB M
CHCTEM OPraHOB
>KUBOTHBIX;

- aHAJIM3UPOBAThH
O0COOCHHOCTH MPOIIECCOB
KA3HEIEATEILHOCTH
Pa3IUYHbBIX BHJIOB
CEIIbCKOXO03AMCTBEHHBIX

JKHBOTHBIX
3HaTh: - aHaToOMO-
Tomnorpaduyeckue
XapaKTEPUCTUKU

OpraHu3Ma KHUBOTHBIX C
y4eToM BUJIOBBIX

Y aHAJIM3UPOBATh
OHOJIOrMYECKHUE
OOBEKTHI U CUCTEMEI,
O00BICHATH
3aKOHOMEPHOCTH
OHOJIOTMYECKUX
MIPOIIECCOB M SIBJICHUIA;
MIPOTHO3MPOBATH
MOCIEACTBUA
3HAYMMBIX
OHOJIOTUYECKUX
HUCCIIENOBAaHUN
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0coOeHHOCTEeH

- HOpMaTHBHBIC JaHHbBIC
(U3HOTIOTUIECKHIX
[I0Ka3aTeNeu y >)KUBOTHBIX
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